


As a further service to our amateur friends, N 0 c '
Swan now offers a Revolving Credit Plan that I TR nu ING A NE
permits you to purchase any Swan equipment, SER"IBE FuR H AN
and charge it!

If you wish, you can pay your charge each
month within 25 days of your billing date with
no finance charge. Or if you prefer, you can
spread your paymenis over a number of
months, and your monthly payments will be
adjusted accordingly depending on your
balance.

Now it's easier than ever to purchase Swan
equipment, Just order
vour equipment from
the factory, our East
Coast branch, or one
of our participating
dealers, and say,
“Charge it]”. Once your account has been
opened, you can add to your account at
any time.

An important fact to remember is that this
financing is available directly from Swan. We
handle your account from start to finish. Un-
like many credit plans offered today, Swan
WILL NOT sell your account to
some finance company.

Mail the adjacent coupon in today,
and we will send you complete in-
formation and your Swan Credit Ap-
plication by return mail, and your
account can be opened in just a
few days.
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Gentlemen:
Flease send me:

O Complete infermation on your Revolving Credit Plan.
iJ A Swan Credit Application.
I3 The 1872 Swan Catalog.

ELECTRONICS | Address
A Subsidiary ot Cubic Corperation .
Call City.
SWAN FACTORY EASTERN OFFICE
305 Mrport Hoad P.0. Box 2288 State Zip

Qceanside, GA 920584  Ocean, N.J, 07712
Phone: (7T14) 757-7525 Phone: {201} 531-4114 |




HkLLICI?AFTERS’-NEW SR-400A HAS INCREASED
POWER TO 550 WATTS PE.P. WITH IMPRONED
RELINBILITY FOR CONTINUOUS DUTY OPER ATION.

The incomparable new
CYCLONE [l] features:

A. Increased SSB input

and output power with
Hallicrafters' engineered
exclusive Power Amplifier tube
balancing adjustment. It
provides matching and peaking
of tube gain for continuous,
maximum power output.

B. Improved reliability through
‘opticnal HA-60 heavy duty,
high efficiency cooling fan (6.4
CFM rated) for Power Amplifier.
Permits continueus duty
operation in either SSB or CW
modes at high power levels
with greater reliability.

C. Easily accessible internal
adjustment panels include
AGC attack, Carrier halance.
(3) VOX controis, S-Meter
adfust and CW side tone
volume for interface with
various types of microphones,
tube aging and general
performance adjustments.

D. Rear panel input/output
terminals and connectors for
phane patch, accessories,
power supply, antenna plus
provision for common or
separate receiving and transmit
antennas, or linear

amplifier aperation.

Of course, the new Hallicrafters
SR-4004 also has semi
break-in CW, RIT, AALC, VOX,
USB/LSB, <« 1 KHz readout,
noise blanker plus many

rmore exclusive features.
.Ask for it at your local
Hallicrafters’ distributor.

Y
 hallicraffers

600 Hicks Road
Rolling Meadows, [llinois 60008
A Subsidiary of Narthrap Corporation.
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talk with an expert

He will help you plan your amateur station . . . give you detailed infarmation on
products and services . . . and assure you of camplete satisfaction.

Talk with an expert . . . your Gollins distributor.

ALABAMA

Birmingham—Ack Radio Supply Co.
CALIFCRNIA

Ananeim— Henry Radio Company, inc.

Burlingame —Ham Radio Qutlet

Fresno— Dymond Electronics

Lns Angeles - Henry Radio Company, inc.

San Diego—Western Radio

San Jose —Quement Electronics
COLORADO

Denver — Burstein-Appiebee Co. of Colorado
GONNECTICUT

Hartford —Hatry Electronics
FLORIDA

Miami—Amateur Radio Center, Inc.

Pengacola— Grice Electronics. Inc.
GEORGIA

Atlanta— Ack Radio Supply Co.

Atlanta — Specialty Distributing Co., IngG.
HAWAII

Honoluiu—Haonolulu Electronics
ILLINOIS

Peoria— Klaus Radio & Elecinc Co.
INDIANA

Indianapolis — Graham Electronics Supply. Inc.

IOWA
Council Bluffs —World Radio Laboratories
KANSAS
Qwverland Park — Assorciated Radio
Cammunications. Inc.
LOUISIANA
Metairie—Thomas J Morgavi Electrenics
MARYLAND
Wheaton— Electronics Internatiwonal Service
Carp.
MASSACHUSETTS
Reading — Graham Radio, Inc.
MICHIGAN
Ann Arbor— Purchase Radio Supply
Clawson— Radio Supply & Engineering
Co., Inc.
Muskegon— Electronics Distributors, inc.
MINNESOTA
Minneapolis— Electronic Center, Ine.

2

MISSOURI
Butler— Henry Radio Company, Inc.
Kansas City — Burstein-Applebee Company
5t Louis—Ham Radio Center
NEW HAMPSHIRE
Congerd — Evans Radio, Inc.
NEW YORK
Amsterdam — Adirondack Badio Supply, inc.
Farmingdale — Harrison Radio Corporation
Jamaica - Harrison Radio Corporation
New York —Harrison Radio Curporahion
New York — Harvey Radio Company, Ine.
NORTH CAROLINA
Asheville —Freck Radio & Supply Ceo., Inc.
QHIO
Clevoland — Farr Electronics Co.
Dayton —Srepco Electronics
OREGON
Portland — Portland Radio Supply Co.
PENNSYLVANIA
Drexel Hill —Kass Elactronic Distributors
Pittsburgh — Cameradio Company
SOUTH DAKOTA
iVatertown — Stan Burghardt
TEXAS
Abliene— Howard Radio
Corpus Christi — Douglas Elecironics
Datias— Electronic Center, inc.
El Paso—McNicol, Inc.
Houston —Madisan Electronics Supply
WASHINGTON
Spokane —HCJ Electronics
Tacoma—1{ & G Electronic Company
WISCONSIN
Milwaukee —Amateur Electronic Supply
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Savoy

igh Accuracy Crystals

For over 30 years

TYPE 900 A TYPE 901

Either Type
RECEIVER — $3.85 TRANSMITTER — $4.95
Post paid in U.S.

Specify crystal type, make and mode! of
set, and desired frequency.

For amateur FM, fixed, Regency, Varitronics,
mobile, and repeater use Standard, Drake, Gladding,
on 144 Mhz band. Tempo, Swan, and most

’ others.

Savoy Electronics, Inc.
» PO.Box7127-Fort Lauderdale, Florlda-33304
Tel: 306-56686-8418 or 306~847-1191
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winning pair....the

THE MOST EXCITING RECEIVER AND TRANSCEIVER TO ENTER THE AMATER SCENE [N RECENT YEARS. THE

KENWOOD R-599 SOLID STATE RECEIVER AND T-599 HYBRIiD TRANSMITTER HAVE ESTABLISHED NEW STAN.
DARDS OF PERFORMANCE, RELIABILITY, FLEXIBILITY, STYLING AND VALUE.

THE R-599 RECEIVER: .5 microvolt sensitivity
(amateur bands 1.8-21.0 MHz) e Dial readout
ta 14 kilocycle # Special detectors for SSB, AM,
and FM e Transceive operation with T-599 e
Built-in 100 kc and 25 kc crystal calibrator e
Built-int 500 cycle CW filter ® Provision for two
meter and six meter coverage with optional ac-
cessory self-contained converters e Advanced
“Space-Age" styling e Adjustable threshold
squelch ® The price ... only $329.00¢

THE T-599 TRANSMITTER: Clear, stable, select-
able side-band, AM and CW e 4-way VFO Flex-
ibility plus Receiver Incremental Tuning (RIT)
when used with the R-599 ¢ Amplified ALC e
Built-in VOX e Full metering, including cathade
current, plate voltage, ALC and relative Power
Cutput & Built-in CW Sidetone monitor and semi-
automatic break-in CW e Built-in power supply »
Maximum TV| proteciion e Employs oniy 3 vac-
uum tubes e The price... only $365.00%

THE KENWOOD

TS-511S
TRANSCEIVER

The Kenwood TS5-5115 is a
five band $SB and CW trans-
ceiver packed with power
and performance ... offering
features never before avail-
able in its price range. For
example: built-in VOX, crys-
tal calibrator, noise blanker,
receiver incremental tuning,
1 kHz frequency readout, 8
pole filter, stable FET VFO,
dual conversion and acces-
sory CW filter,

400 [

40 & 80 meters {Amateur Bands)
1 MODES: LSB, USB, CW O
INPUT POWER: 500 watts PEP,
300 watts CW nomtinal. O
SENSITIVITY: 3.5-21.6 mHz band;
0.5 uv $/N 10 db 28.0-29.7 mHz
band; 1.5 uv $/N 10 db and less
than 100 cps frequency drift per
30 minutes aiter warm-up O
SELECTIVITY: SSB more than 2.4

KC (at & db) with 2 to 1 slope ratio
CW more than 0.5 KC (ate db) O
A.F. OUTPUT: more than 1

watt {10% distortion) 0 TUBE &
SOLID STATE COMPONENTS: 1D
Tubes, 11C, 37 Transistors, 4 FET,
52 Diodes 1 PRICE: $398.00"
ACCESSORIES: Power Supply with
buili-in speaker $105.00. External
VEO $99.00] CW Filter $35.00°

*Prices sulrfect te import surcharge

931 N. Euclid, Anzheim, Calif. 92801
Butter, Missouri 64730

11240 W. Otympic vad., Los Angeles, Calif. 90064 213/477.670]
714/772-9200
816/679-3127

Heary fadlp
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Jhere Js
a Difference Jn

Quartz Crystals

Space age communication
equipment demands a crystal
that meets all standards of
technical advancement. Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rufe, your crystal must be
selected from the best quartz . ..
{no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this
selection. The crystal should be
preaged with stress cycling. it
should be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. It should be
calibrated to frequency with ths
correct oscillator, International
Crystals are manufactured to
meet today's high accuracy
requirements. That's why we
guarantee all International
crystals against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

o o
INTERNATIONAL

CRYSTAL MFG. CO., INC.

10 NORTH LEE
OKLAHOMA CITY, OKLA. 73102
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“It Seems t0Us...”

1971 IN RETROSPECT

Let the serofl fill as it may as vears unroll —
Edward Everett Hale

FPPHE UNROLLING YEAR 1971 filled iis

amateur radio scroll with many things: a
world space conference in Geneva; proposals
for expansion of the U.S. phone bands; a
close reexamination of amateurs’ {radilional
public service work: amateur communica-
tions after the California earthquakes; and a
host of less-important bat still-interesting
egvents.

The World Administrative Radio Con-
ference on Space Telecommunications was
held in Geneva tfrom June 7 through July 17
by the International Telecomumunication
Union, the United Nations specialized organ-
ization dealing with communicaiions. The
Amateur-Satellite Service was defined in the
regulations {or the first iime: A radijo-
communication service using space stations
on earth satellites for the same purposes as
those of the amateur service,” More impor-
tantly, this Amateur-Satellite Service was
authorized to operate on 7.0-7.1, 14.0-14.25,
21.0-21.45, 28.0-29.7, 144.0-146.0 MHz, and
24.(-24.05 GHz, In addition, it may shate
usage of 435438 MHz, on a non-inter-
ference basis. The IARU was represented by
at observer team {rom all three regions:
WODX, PAQDD, VE3CI, ZLIAZ, WIRW,
WIRU, and K3JTE. In addition, about 30
amateurs were on official governmental dele-
gations from about 20 couniries. Also on the
1TU front, educated guesses now uare that
there may be a general World Administrative
Radio Conference to deal with basic alloca-
tions problems probably in 1977 or 1978.
As one of many preparations uguinst that
day, ARRL and AMSAT are participating
actively in the International Radie Consulia-
tive Committee (CCIR), a study arm of ITU.

On the home front, biggest news was a
Notice of Proposed Rulemaking from the
PFederal Communications Commission (Doe-
ket 19162) looking toward expansion of the
U.S. amateur suballocations for radio-
felephone, After Tong debate and consider-
able compromise, the ARRL Board of Di-
rectors voted to support phone cxpansion
but with 1 somewhat different frequency
mix than that proposed by FCC. On another
matter, no compromises were necessary: the
EYA proposal for cstablishment of a new
Class E citizens radio service in the amuaieur
band at 220-222 MHz (RM-1747) met nearly

universal apposition from amateurs, Reac-

tion was mixed to 4 study by FCC, Docket
19245 (also called “The Evebank Matter’™),
into amateur handling of messages for non-
amateur groups. A majority of amateurs
favored the fewest possible restraints on
amateur traffic but a substantial minority
agreed with FCC that there should be some
limitations. The League’s filing marshalled
historic evidence in favor of the least possi-
ble regulation ~ and in any case, established
the original meaning of the disputed lan-
guage of Section 97.39, “Nor for its use,”
Elsewhere on the regulatory front, deci-
sions from FCC were awaited in Docket
18803, repeater rules (again, the ARRL
position calls for the lowest possible amount
of regulation): Docket 19110, the proposal
to permit RTTY speeds of 60. 75, and 100
wpm; Docket 19163, which would lower the
experience requiremsnt for Hxtra Class to
one year and give code credit toward Extra
for holders of the former Extra First; and
Docket 19183, FCCs study of TVI, etc. Still
awaiting docket status were ARRL requests
for e¢xpanded Technician privileges,
RM-1535; “counterpart call signs” (e.g.,
W6ABC maves to Chicago; gets W9ARC),
RM-1536: and call signs of the form W3DEF
or K4GHE for Extra-Class amateurs not
entitled to ““two-letter” calls, RM-1597.
Action was completed on expansion of
privileges in the 16(-meter band, particularly
for the western portions of the U.8. and
Canada, The time for returning mail exams
to FCC bas been standardized at 30 days,
Clanadian rales for reciprocal licensing were
caged, as were the trial rules for repeaters,
Public Law 92-81. which opens up U.S,
amateur licensing fo future citizens (resident
immigrants who have filed a *“declaration of
intention™), was signed hy President Nixon
in August; two months later, the first two
licensees were on the air as a result. Less
happily. the League petition for reconsider-
wlion and hearing in Docket 18807 (fee
increases), was denied, leaving us stuck with
fees of 59 for new, renewed, modified-and-
renewed, or upgraded licenses: 36 for duphi-
cates: $4 for straight modification; and $725
far those special call signs outlined m Sec-
tion 97,51, {Actually, broadcasters were far
worse off, Jdespite their popular reputation
a5 efficient lobbyists — some stations now
(Continued an page 8il}
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League Lines . ..

"If at first you don't succeed . . .7 worked again: the Canadian Debartment of Com-
munications finally agreed to repeated requests and has now dropped the age rastric-
tion for amateurs. Previously, an applicant had to be at least 15 years old; now any
age can apply.

Raap Hg. posted on vour new ham recruitment activities so we can pass on succass
sfories to others, through QST or ihe affiliated club bulletin., Good "bait" for the
prospect with latent interest is the 1972 "Commuaications Handbook" now on news-
stands and in radio stores {our p.r. man did the section on amateur radio).

By the way, Bill Welsh, Wé6DDB, wha has probably tiught more beginner clagses in
ham radio than anyone, savs the 1968 deletion of Novice voice operating privilegas
has had a beneficial effect == a higher percentage of his Novices now succeed in
advancing to higher grades.

A vice-president of one of the major squipment firms took us io task for reporting,

as we did on this page of the October issue, that FCQ figures showed (B not arow-
ing at all, but rather is declining in numbers. He claims we're blind to the facts,
that "growth continues vnabated, more of it illegally every day as a result of the
praposterous $20 license fes,” Curent PCC CB licensing figures show totals down
some thousands sven since jung, $o if there 15 indeed markei growth, it musi he
largelv unlicensed and illeaal. Is this what BIA is proposing additional frequencies
for?

The annual meeting of the ARRL Board of Directors is scheduled for Janvary 20 this
yvaar., Lots of items aciually or potentialiv on the agenda (numbers. where they ap-
pear, refer to 1971 minutes in July UST)H elaction procedures (24}, mobile WAS and
DXCC awards (79), 10 instead of 13 wpm code test (84}, dues increase, ST on news-
stands (89), Technician privileges (44, 91}, certified volunteer examiners (56), ARRL
sponsorship of technical seminar conventions, Contact vour director (address page
A) concerning these or any other matters on which you have specific views.

At K71DZ's request we correct two errors on this page in November: there were 3,
not 5, amateurs indicted for bilking the phone wompany in that Montana case; and as
one of thoss indicted for fraud, he wants it known he is again & member of ARRL.

Films_on electronic/radio theory and tachnology are slways needed by clubs and
school groups via the ARRL Training Aids Library. If you know of any current or re-
cent film produced for educational or employee training purpeses by an electronics
corporation or other organization, let headquarters know s0 we can follow up and see
if & print might be made available.

Composition of the three ARRIL Advigsory Committees for the coming yvear has now bean
announced by President W¢DX. VHE Repeaters and DX personnel (ses p. 86, Septem~
ber QRT) are all reappointments . the former largely because FOC has siill not acted
on proposed rules, the Jatter because the committee {5 new and really now just get-
ting under way. Contegts: W3GRF (Chairman}, W4UD, KHEIT, VEZNV, WaDOX,
WEHP, plus newcomers KIZND, W1BGD/2, KSTSR and WASUCE,

In its monthly "Telecommunication Joumal," the International Telecommunication
Union has initiated & regular section covering amateur radio developments. 'This,
plus fairly extensive coverage of worldwide radio activities, could make & subscrip-
tion to the journal of interest to many amateurs, The price is 50 SBwiss francs,
{512.50 U,3, will do the job} and the address is simply 1211 Geneva 20.
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An Easy Road to 220 MHz

A Varactor Quintupler

BY THOMAS McMULLEN,* WISL

NYONE WHO HAS listened to the fm channcls
on 2 meters lutehy will realize that there is a
need for frequency expansion. Getting 4 repeater
system going on the neglected 220-MHz hand has
been hampered by the lhuck of easily modified
equipment, and a reluctance on the part of many
amateus to build a complete statton from scratch,
The eyuipment described here uses a varacior
quiniepler to pot an fm signal on the 220-MHz
pund, with a smaedl investment of time amd moncy.

The Varactor Multiplier

Vuractors have been used as efficient sources of
harmonic energy ior some time. Many of us are
familiur with their use as Joublers, iriplers, and
qaadruplers to get to some of the uhf bands. 8.2 By
applying a driving frequency of 44 ta 43 MHz to a
gquintupler it is possible to get 220-MHz output.
Commercially manufactured equipment that does
not require madification is available to furnish
drive in that range.

In varactor-multipher discussions, the terms
idler covcuit and ddler frequency are mentioned
often, Let’s use wn analogy to define the ferms
without petting foo deeply involved in theory.
When working with gears oF pulleys, an idler is one
that 7s not driven by the power source and does
not defiver power directly fo the load. 1t acts as a
go-between to assist in the transfer of encrgy trom
the source to the load, Anidler circuit in a varactor
multiplier has a similar go-between function, When
we apply drive to a varactor WJiode, it generates
harmonics. By adding a circuit tuned to one of the
harmonic frequencics, the amplitude of that bar-
moric can be increased. This ctreutt is called the
idler circuit, The bharmonic we have enbanced is
called the idler frequency. By mixing the input

+ Editarial Asst.

! DeMaw, “Varactor Diodes in Theory and
Practice,”” O8T, March, 1964,

2 peMaw, “Some Thoughts About 220-MHz
Operation,” (ST, December, 1971,

A cast-aluminum  box,
inches, is used as & housing for the varactor
quintupler. A standard aiuminum chassis could be
used as explained in the text. The two holes in the
top cover arg for access 10 coupling capacitors €2
and C7.

A12X71/2X21/4

signul with the idler frequency we obtain an vutput
frequency wqual to the harmonic plus the drive
frequenvy. The outpui signal obtained will be
stronger than one praduced by conventional har-
mofnic peneration alone. Fig. 1A shows that by
applying an input uf 44 MHz (f). und tuning the
idler circuit to 176 MHz {the fourth harmonic, or
4£), the mixing action will produce the resultant
220-MHz cutput (3£, Since the energy in the idler
circuit is derived from the action of the diode, the
vireuit is st directly driven from the source, The
idler cirenit does nof turnish power tu the load,
therefore it is analogous to an idler pulley.

Usetul harmonic oulput van also be vbtained as
the result of mixing the frequencies of twe idler
cikcuits, as in Tig, 1B. One idler is tuned to 84 MHz
i 21), and the other is tuned ta 132 Mtz (37). By
adding these froguencies we obtain an output of
220 MHz, One advantage of using 2 design with
twa idler cireuits is that bath frequencies are much
lowes than the desired output frequency and
therefore vasier for the ouiput cireuit to reject.

Construction of a Practical Circuit

A gircuit for 4 varactar yuintupler using two
idlers is shown in Fig. 2, 11-C1 is parallel resonant
at 448 MHz and L2-C2 is series resonant at the

Looking for a week-end project to

require a lilament or B-plus supply.

your fm transmissions out of the crowded 2-meter band to the open
spaces on 220 MHz! Here is a 10-watt-output multiplier that does not

get you started on 220 MHz? Move

January 1972



5t
CUTPUT
220 MHz

same frequency. €2 can be adjusted to vary the
coupling between the circuits. In addition feo
wiatching the varactor to the input line, these
tuned circuits belp prevent harmonic energy from
appearing at the input, J1. L3404 is un idler circuit
tuned to #9.6 MHz. L4-C3 is also an idler tuned to
134.4 MHz. The 224-MHz output circuit consists
of series-resonant L5-06  and  parallel-resonant
L6-CE, Coupling between the two can be adjusted
by varying the setting of C7. L7 is the output
voupling loop, and its teactance is tuned out by
C9, Lo is 2 sirip of Dd0-in {hick sluminum, 7/3-n.
wide and 7 3/4-in. long. 1t is bent as shown in Fig.
3. Soldering Ings and smalfl screws are used to
connect L6 to C8, Dimensions for L7 are also given
in Fig. 3. Connect L7 hetween % and 12 and space
1.7 1/8 in. below £.6.

L2
Cg 44, BMHz

L1
44 BMHZ

Fig. 1 — Signal paths in a varactor quintupler using
(A} one-idier and {B) two-idler circuits.

The circuit 18 constructed on the top cover of a
cast-aluminum box. This heavy metal is an excel-
lept heat sink for the diode. A picce of sheet
aluminum, cut to fit a standard chassis, can be used
instead if an additional heat sink is placed over the
varactor mounting stud. A U- shaped piece of sheet
aluminum, 2 inches square, with sides one-inch
high, is adequate. The top of the box will get
warm, but wot hot, after several minutes of
osperation.

The two idler coils are mounted at right angles
fo each other (and to L2 and LS5) to minimize
coupling, A sheet-aluminam partition, [ 3/4 inches
high by $ 3/4 inches long, runs the fength of the
chassis to dsolate the ootput stripfine inductor
from the input network and idler circuits, The two
coupling capacitors, C2 and €7, can be adjusted
through holes in the vover.

All of the tuned circuits can be set to their
approximate frequencies with the use of a grid-dip
meter. C2 and C7 should be set to their minimum
capacitances.

Operation

Before applying drive, connect a 50-ohm [oad
to the vutput. Some method of measurmg both the
output and the input power is necded. An SWR
meter or reflecied-power indicator will be ideal for
this function. Apply 5 to 10 watts of drive and
adjust C1, €2, and 3 for minimum reflected
power as measured at J1, Tune €6, C7, CE, and C9
for maximum output, then peak the uller circuits,

L3
224 MHz

fig. 2 -- Schematic diagram of the varactor
quintupter, Capacitance is in pF. Besistance is in
chms, k = 1000.

C1,C3 -~ 30-pF miniature variable {(Johnson
160130 or Hammarlund MAGC-30).T
C2 — 30-pF trimmer {J. W. Miller B6MA1),
C4,C5,06,C8,CO9 ~ 15pfF mintature variable
{Johnson 160-107 or Hammarlund MAC-15).
C7 - 3 to 12-pF ceramic trimmer (Erie 357-
000A-3-12).
1 Hammarlund capacitors are now being manu-

factured by Cardwell Condenser Corp,, 80 E.
Montauk Hwy,, Lindenhurst, NY 117567,
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CR1 — Varactor diode (Amperex H4A/1MN4885 or
equiv.).

.1 — 9 turns Mo, 18 enam, wire, 1/2-in. 1D X 3/4
in, long.

L2 ~ 13 turns No. 18 tinned wire, 1/2-in, 1D X
7{8in, long (B&W 30031,

1.3 — 9 1/2 turns No. 18 enam. wire, 3/8-in. 10 X
1/2 in. long.

L4 —61/2 turns No. 16 tinned wire, 3/B-in.
ID X 1/21n. long.

L5 — 4 turns No. 16 tinned wire, 1/2-in, 1D X 1/2
in. long.

i — Aluminum strip line, 7/8 in. wide X 7 3/4 in.

. tong before bending [see text),

L7 - No. 16 tinned wire, 4 3/8 in. long befora

hending (see text),

QST for



Fig. 3 — Dimensians far bending L& and L7,

U4 oand OS5, Use a grid-dip meter or wavemeter to
be sure that the output is at 220 MHz. Reudjust
the input circuits for minimum reflected power.

At this point you could fall into a trap that has
caused some amateuss to have unkind thoughis
about varactor multipliers. It is possible to repesk
and readjust the circuits to get that last fraction of
4n increase in output power, Suddenly the output
drops sharply, or even disappears completely! Then
it is nevessary to start wl over with the tune-up
procedure, What happens is this; As the cipcuits are
adjustedd for maximum output, more bias is devel-
oped across the diode. This additional bias changes
the junction capacitance of the diode. Fventually a
point is reached where the diode refuses to respond
to the input signal und the junction capacitance
reverts o its no-bias value. This is called the
“Hysteresis effect” caused by dynamic detuning.?
At this point the vircuits are no longer resnnant at
the correct frequencies. After the initial tune-up
has been daone, vheck for stability by removing and
applying drive several times. i the output returns
to the same level each time, the tuning is correct.

Efficiency is approximately 50 percent, With
20 watts of drive, the output from this device
{after filtering) is slightly more than 10 waits. This

3 Kaylie, “The Desigh of Varactor Frequeney
Multipliers for Mohile Communications,” available
from Amperex Hlectronic Corporation, 230 Duffy
Ave,, Hicksviile, NY 11802,

5TRIP LINE

1

e

1 5

is a respectable power leve] for a base or a mobile
station. The output from this unit is more than
adequate to drive a medium- or high-powered final
amplifier.

Although the output circuit has a strip-line tank
for good refection of unwanted products from the
varactor, it is strongly recommended that addi-
tional filtering be used after the unit. This can be
in the form of u strip-line filter such as the ane
shown in The Radio Amateur's VHF Manual and
The Radio Amateur’s Handbook, The spurious
signals generated could cause interference to other
services, Don’t guess that these signals are aften-
uated — be sure they are! [BsF—]

s

inside the wvaractor
quintupler. The par-
tition is removed in
the interest of clari-
ty, C2is connected
between C1 and C3
with shart leads, Toe
varactor, CR1, can
be seen between L2
and the resistor. C7
is fastened by its own
Ieacs hetween the end
of the strip line and
Ca.

January 1972
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The Macromatcher and its accessorigs for measurae-
ment of complex impedances in the 3.5- to
30-MHz fregquency range, A slug-tuned plug-in coil
is used for each fraquency band of measurement,
Pickup-tink assernblies used for exciting the instru-
ment with a grid-dip oscillator are shown, Their
construction, and that of the nonveadtive load
shown at the lett in front of the Macromatcher,
required for initial balancing, are described in the
text. The box has been fitted with a carrying
handle on the left end, and self-sticking rubber feet
on the right end and bottom.

The Macromatcher

An Rf Impedance Bridge for Coax Lines

BY JERRY HALL.®* KIPLF,
and JOHN KAUFMANN®* WALCQW/L

SOME YEARS ago a new coacept in simple
W variable-tmpedance  bridges tor antenna and
uther 1f weawsurements was introduced to QST
raders by Wade Cavwood, WEKRID.! Before that
presentabion was published, most homemade ad-
lustable impedance bridges used resistive compo-
nents dltogether, with a potentiometer as the
adastable element. At best, those instruments
oftered refiable calibration ut only one frequency,
hecause a pot i not o pure resistance gt f but a
combination of resistance and reactance. As the
arm of the pot 15 moved, the ratio of resistance to
reactance changes. Caywood eliminated this and
uther attendant problems by using a Jifferential
cdpacitor as the wdjustable clementi, a technique
which provided increased accuracy over a large
frequency  range. Caywood’s innovation pained
pnpulantv smong antenna experimenters almost
i Asst, Technical Editor, OST,

+5 487 Commonwealth Ave,,
|)£21’i

Bosion, Ma

aywood, “*An Improved Antenna Bridge,™
Q\T kugu:,t Tasa,

overnight, and a slightly modified version of his
civerit has appeared in each edition of the Hend-
hook sincg 1956, Countless numbers of bridges
usiig the idea presented by WIKRD have been
buitt,

[re spite of the vast improvement aver earlier
bridge cireuits, however, the differentialcapacitor
bridge still had one linutation; it could be used
primarily to measure anly nonreactive loads. When
unknown loads contained reactunce, the user was
made aware of that fact because the null obtained
on the instrument was an imperfect one, The more
shallow the null, the higher the reactance of the
Ioad. But there was no way of knowing directly
whether the eactance was inductive or capacitive,
ot its magnitude. Wayne Cooper, K4ZZV/WEEWC,
came up with hefpful circuit additions which gave
an indication of the type of resctance, inductive or
cupacitive, and also gave a relative idea of the
magnitude of the reactance.2 The reactance indica-
tors were not calibrated in absolute magnitude,
however, because of the many variables invoived.

To ohiain the greatest accuracy i 1 homemade
instrument for measuring complex rf impedances,
an admittance bridge is perhaps the most sujtable

Trehnical

2 Cooper, “HReactance Signposts,”
(’nrrﬂspundence ET, September, 1986,

On pumerous occasions, alinost any amatenr wants to know more ahout his antenna
systen than a simple SWR indicator can tell bim. If the SWR is bigh be may wish to
reduce it to a lower value with some form of matching device at the antenna. The
process is simplified if be first knows whether the SWR is caused by reactance at the
artenna, by the “wrong’ value of resistive load for the line, or by a combination of
both, Heretofore, quickly finding the exact answer required a laboratory type of the vf
measurcment bridge or a complicated homemade instrument. The alternatives in
reaching a suitable match involved a sometimes long process of cutting and trying, or
using other rouyndabout methods. No wmorel The Macromatcher is a simple and
inexpensive bridge which provides useful measurements of complex rf impedances over
the range rormally encountered in amatenr bf antenna systemns, Readings from the
Macromatcher indicate the resistive and reactive components separately, and tell
whether the veactance is inductive oy capacitive,

14 QST for



type. In that form of device, the basic bridge
circuit is the same as it is in the impedance type of
bridge, shown in Fig. LA, in the udmittunce bridge,
calibruted shunding eluments are used in various
arms of the bridge. These elements may be either
resistive or qeactive, or 4 combination of both, to
cover a wide range of admittances. Compensation
tor stray redctances present in the bridge can be
made by shunting lumped-constant values ot the
opposite type. An excetlent device using these
principles appeared in @87 a few yours ago.d As
photographs of that instrument indicate, however,
its use is confined primarily to the work hench or
the shack. Too, ifs readings are in terms whick are
not used on an everyday busis hy most atgtusrs —
millimhos of conductance and micromhos of sus-
ceplance.

The couuthors of the present article, working
together in the ARRL laboratory during the
summer of 1971, were convinced that the hasic
differential-capucitor  bridge and Cooper’s “re-
avtance signpost” ides could be incorporated into o
portable instrument capable of indicating imped-
ance, rather than admittance. Thus, if desired, the
user could haul the instrument right up a tower or
pole with him to the feed point of his antenna. and
he could obtain information in rewdily understand-
able form ohms of resistance and ohms of
reactance. After @ couple of fulse starts were made,
the Macromatoher evolved, and it generally satisfies
the original objectives, With suitshle frequency
coils,
the frequency range 3.5 to 20 MHz, The uscful
impedance range of the instrument is from about 5
to 40 ohms i the unknown load is puecly
resistive, or 10 to 180 ahims resistive component 1n
the presence of seactance, The reactance range is
from O to approximately 100 obhms tor either
inductive or capacitive loads. Although the Macro-
matcher cannoi indicafe impedances with the
gecuracy of 4 laboratory bridge. its readings are
quite adequate for most amateur uses. inchading
the taking of line lengths ioto sccount with a
smith chart or Smith transmission-line cafculator.
By its inherent properties. the Macromaicher ac-
curacy is best at the centers of the diad calibration
rnges,

T'he Rasic Bridge Circnit

Fig. 1A shows the fumiliar Jdc Wheaistone
bridge circuit, and 1B shows the virenit adapted for
ri measurcments, i UL 20 and RY are fixed
values, the bridge may be used for fixed-impedance
wark, by substituting an unknown load for R2, As
shown by Caywood,? incorporating a differcntial
capagitor for C1 and C2 alfows the bridge to be
used over g wide range of Impedances. A variable
votio in the CI-C2 wrms js provided by two
identical capacitor sections on the saume trame,
artanged  so that when dhe shaft s rotated to
increase the capacitance ol ane section, the vapaci-
tance of the other sevtion devrenses, With a Fixed
value far RI, the settings of the capacitor may be
calibrated in terms aof resistance af R2.

3 Cherubini, “An Admittance Bndge for R.F.

Measurements,” 5T, September, 1967
4 See footnote 1,
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the Macromatcher can be usexl throughout .

The basic cireuit of the Mavromitcher is shawn
in Fig. 1C, The ditferential cdpacitor is tetained for
C1oand ¢'2 fo measure resistance, L1 and €3 have
been added in series in the R2 arm of the bridge,
and it s these components which are used to
measure the amount und type of reactance ut the
unknown load. Both L1 und C3 are adjustable in
the actual bridge vircuit., The Macromatcher is
initially balanced at the frequency of meusurernent
with a pure resistunce at B2, so that the reactanges
of L1 ard of C3 at its midsetiing arc cqual. Thus,
these reactances cancel gach other in this urm of
the bridge, and no reactance W reflected into the
reiraining bridge arms. For measurement. an un-
known complex-impedance load is then connected
into the bridge I place of The resistive
vomnpanent of the load is balanced by varving the
€142 ratio, as in Fig. 1B, The reactive component
is hatanced by varying €3 either (o increase or
decrease It capacitive reactance, us reguired, to
cancel any reactance present in the load. If the
toad is inductive, more copacitive reactance (less
vapacitancel is required from 3 o obtain a
balance, with less reactance (more capacitance)
necded from C3 if the load is capacitive, The end
fesuit, after C3 is properly adpusted for the
particular unknown load, is that the overall R2 arm
of the bridge again looks purely resistive. and a
romplete nall is obtained on the null detestor, The

/ri“ R4

11k

RZ""

(A)

T
Q/I_
o INg
z
Bl
=

Fig. 1 — The basic Wheatstone bridge (A} and an

-adaptation for rf use {B), At (C) is the basic circuit

of the Macromatcher. |a this gircuit the bridge s
balanced befare measurements are made, by setting
Xpp= X3

15



g-50 7
settings of C3 arc calibrated in terms of the value
and fype of reactance at the load terminals,
Because of the relationship of capacitive reactance
io trequency, the calibration for the dial of the
reactance-measuing capacitor is valid at only one
frequency. It is therefore couvenient to culibrate
this dial for eyuivalent reactances at 1 MHz,
Frequency corrections may then be made simply
by dividing the reactance dial reading by the
measurement frequency in megahertz.

The Macromatcher Circuit

Fig. 2 is the complete schematic diagsam of the
Macromateher. 1 is the resistance-measuring capa-
citor, and .1 and (2 the reactance-measuring
components, R1 is the bridge “standard™ resistor.
Aside from the INPUT and OUTPUT jacks and the
vonnectar far L1, all other parts are associated
with the null-detector meiering section of the
cireuit. CR1 rectifies tf energy present when the
bridge is unbalanced, and this energy is filtered
into direct current which is metered at M1, The
Flk-phm tesistor provides # high-tmpedance input
for the metering circuit, and the 4700-ohm resistor
at J1 provides a return path for meter<urrent flow
if the input source is capacitance coupled. J4 is for
fhe connection of an external meter, in the event it
v desired to observe readings remotely. CR2,
plaved directly across M1, protects the meter from
overcuarent surges, Afthough it appears from the
schematic diageam that this germanium diode will
shunt out all meter current. such is not the case in
actual operation because ypproximately 350 mulli-
volts must be developed across the diode betore it
begins to conduct wn appreciable amonnt of
vurrent. The internal resistance of a typical S0-UA
meter is 1800 or 2000 ohms, and this means that
more than 1060 (A of corrent must be flowing
through the meter hefore the dinde shanting effect
hecomes apprectnble. [n operation, this JJiode
prevents the mefer needle from slamming against
the peg if the load 15 Jdisconnected while input
power is still applied: the needle eventually reaches
full scale, but travels more slowly with the diode in
the circuit.
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Fig. 2 — Schematic diagram of the Macromatcher.
Capacitance is in microfarads; resistances are o

also suitable).t
CR1,GCR2
tance.
1, J3 — Coaxial connector, chassis type.
J2 - To mate plug of L1, ceramic,
J4 — Phone jack, closed-circuit type.
L1 — See text and Tabla I,

Cat, Nn. 15560 used herel,
R1 — For text reference.

or equiv.},

Constriection

The Macromatcher shown in the photographs is
constructed in an  aluminum  box  measuring
41/4 % 10 3/4 X 6 1/8 inches. The size of this
enctosure ¢ould be reduced somewhat if 4 smaller
meter is used. In any rf-bridge type of instrument,
the jeads must be kept as short as possible to
resjuce stray reactances. Placement of component
parts, while not critical, must be such that lead
jengths preater than about 12 inch (except in the
de metering vizcuit) are avoided. Shorter leuds are
desirable, especially tor R1, the standard resistance
for the bridge. [n the Macromatcher photographed,
the body of this resistor just {its between the
terminals of C'1 and 12 where it is connected.

As the internal view indicates, all parts of the
bridge except the meter and the calibrated dials are
mounted on the top panel of the box, The dials are
iront-panel mounted on shafts with panel bearings.

¥ Hammatlund capacitors are now heing manu-

factured by Cardwell (londenser Carp,, K0 H.
Montauk Hwy,, Lindenhurst, NY 11757,

. "‘\N'\r ohms, ¥ = 1000. Resistors are 1/2-W 10-percent
1 Q1 talerarg:e unless atherwise indicated,
£700 R - Differential capacitor, 11-1681 pF per section
= R g2 BALANCE ™" tyjiiien 28801).
_7[' ks €2 - 17.5-327 pF with straightline capacitance
s N Sivero T T characteristic {Hammarlund RMC-325.8; Millen
2 ' I 19336 with slightly greater capacitance range

- Germanium diode, high back resis-

M1 — 060 UA dc {Simpson Model 1223 Bald-vue,

RFC1 -~ Subminiature rf choke (Miller 70F103Al

Eon |
t e
:

200 - - ,/

100 I J/ON

';u?(,f

1,‘.‘:
|

e

z

RESISTANCE ~ OHMS
& b

n

K

Fig. 3 -~ Graph showing calibration of the resis-
tance cdhal of the Macromatcher.
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TABLE |

Nominal Frequency
Band Inductance  Coverage

Range, (4 MHz
80 65138 3.248
40 2044 5,885
20 06-1.1 11.5-16.6
15 0.3-0.48 18.5-23.5
i0 0.18-0.28 258320

Coit Data for Macromatcher
Coil Tvpe cr Data

28 turns No. 20 enam. wire closewound
on Miller form 42 A000CRBI.

Mitter 42A338CHI or 16 turns No. 22
enam. wire closewound on Miller form
42A000C8EI.

8 turns No. 18 enam. wire closewound
on Miller form 42A000CBI.

4 1/2 turns No, 18 snam. wire close-
wound on Miller form 42A000C8BI,

3 turns No. 16 or 18 enam, or tinned
bus wire spaced over 1/4-in, winding
length an Miller form 42A000CBI,

The frames of both variable capacitors, C1 and C2,
must be insulated from the chassis, and insulated
vouplings used an the shafts. Fiber shaf't extensions
were used in an earlier model of the Macromatcher
in place of insulated couplings and shafis with
panel bearings, but the “springy™ feeling arising
from the flexibility of the fiber shafts and the
resulting backlash were objectionable. The capaci-
tor specified for C1 has provisions for insulated
mounting: €2 is mounted on 1-inch-high ceramic
insulating pillars. C'l, as supplied. has its own
copper shield, In order to facilitate minning shorter
leads to other bhridge components, this shield was
removed and replaced by ap enclosing aluminum
shield. Connections are made with leads passing
through holes drilled through the shield wall.

As we learned in an earlier version, band-
switching arrangements for L1 complicate the
construction and contribute to intolerable stray
reactances in the bridge cireuit. For these reasons
plugain coils are used at L1, uae coil for each band
over which the instrument is used. The coils must
be adjustable, to permit initial balancing of the
bridge with (2 set ut the zero~reactance valibration
puint. Data For these coils are given in Table T.
Millen 45004 coil forms (with the ¢oils supported
insidey provide a convenient method of construct
ing these shug-tuned plug-in coils, One of the
photographs shows the parts used to make a coil
assembly. A phenolic washer, cut to the proper
dizmeter with a sinall rotary saw. is cemented to
the top or upen end of each form, giving a rigid

An inside view of the Macromatcher. All compo-
nents except the meter and calibrated dials are
mounted on the top of the box. C1 is wsible inside
the shield at the left, with C2 at the right and J2
mounted hetween them, J1 is hidden beneath C1
in this view; a part of J3 may be seen in the lower
right corner of the box. Components for the de
metering circuit are mounted on a tie-point strip
which is affixed to the shield wall for C1; all other
components are interconnacted with very short
leads. The 4700-ohm input resistor is cannected
across J1. This photograph was made before the
diode was conpected across the terminals of M1,
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support for mounting of the voil by its bushing.
Small knobs for 1/8inch shafts. threaded with a
No, 6-32 tap, are screwed onto the coil shig-tuning
screws to permit ease of wdiustment. Knobs with
setserews should be used to prevent slipping. A
ceramic socket fo mate with the ping of the coll
form is used for J2.

A Nonreactive Termination

Faor ¢aithrating the reacfance dial and for
initially balzncing the Macromatcher each time it is

L, wo 0 o
o 5,
%
7
e
AL
DIVIDE READING ‘l'
gy FMmHz /
/'/J
-, ,4//
e e

Fig. 4 ~ Calibration scale for the reactance dial
with the Hammarlund capacitor used at C2. See
text, Fig. 2, and .




used on a new frequency, a purely sesistive lomd is
regiiired Py connection af 330 A witable Jowd
which is essenbially nonreactive cun be made by
maunting & 51- or a d6-ohm [-% composition
learbon resistor inside a PF-259 plug.

The body of the 1esstor should be tnserted us
far us possible into the plug, with one resistor lead
extending through the venter-canductor pin. Sol-
der this center-pin connection, aid clip oft wiy
vicess fead Jength, Make a 1/2-in-dia copper or
heass disk with 2 small hole at its center, Use a
{116-in, oor, prefeeably, o No, 6fY drill to make this
hinfe. (initially the “disk™ may be g square ot
rough-cut plece of metal. i mav be rounded by
filing ar erinding after the assembly process i«
sompleted.) Place the shell of the plug over its
body, and then slip the disk over the grounded-end
lead ot the resstor, <o the resistor lead protrudes
through the sinall hale. Fiest salder the disk to the
budy af the pluy and then <hp oft any exeess lead
fength from the resistor. Next, solder the connee-
tion at the soiail hole, The disk, when axsembled in
this manner, vompletes the snielding, roduces lewd
inductance, and also presvents the shell of the plug
from heing remaved completely.

Calibration

The resistance dial of the bridge mav be
calibrated by using w number of 1/2- ur |-wait
S-percent-tolerance composition resistors of difter-
ent values in the 5- to 4(Hkahm sanpe ax loads. The
feads hetween the test jesistor and J3 should be as
short ws possible, und the calibration preferably
should be done in the 35-Milz band where stray
inductance st capacitance Wil have the least
eftect. For this walibration, the sppropriate fre-
quency ool must he nserted ot 12 and it
inductance adjusted for the best noll rewding on
the meter when C2 s set with ity plates half
meshed. For each test resistor, CU s then adjusted
for o nulbl reading. Alternate adjustment of 1.1 and
.1 shouid be uunle for a complete null, ‘Fhe wwveral
calibration powts cau be plotted on semilogarith-
mic graph paper and a siegoth surve Jdrawn 1o
ubiain cunvenient points for the acteal seale, The
wraph of Fig. 3 s tor the Macrowatcher photo-
grapbed, and agrees guite closely with the theoretr-
cul varve which has been published previously,d

3 Mewe fuoinote 1,

18

Shown here are the parts used in making a plug-in
el assetnbly, The wire ieads are first soldered to
the coil, as shown. Then, with the phenolic washer
held in place by the nut aver the coil bushing, the
wire jeads me inserted into the proper coil-form
pins as-far as possible and soldered, Excess lead
length rmay then be tnmmed off, Next, the nut 1§
removed from the bushing and the phenolic washer
cemented {epoxy} in place over the upen end of
the cail form, After the cement has set, the lock
washer and «aut are installed permanently to
provide rigid support for the coil. The small knob
is threaded with a 6-32 wp after the setscrews are
vemoved, and is then screwed and secured onto the
top end of the slug-adjusting screw to provide for
easy adjustment with the tingers.

The did scales fur this Macromatcher were made
by teversing the skirts of Millen No. 10009 dials
and engraving the dines. tor points taken from the
weaph, with an electric engraving tool, Numerals on
the skirts are of the dry-transter decal type.

tf the vonstructional lavout of the hridge
closely follows that shown in the photographs, and
if the Hammarlund capacitor specified for €2 is
usedd, the culibration scale of Fig. 4 may be used
for the reactance dial. This scale was abigined by
connecting  variods  feactances,, measured on a
luboratory bridge, in sciies with a 47-ohm 1-W
composition resistor conaected at 13, Setious error
should not ocour iF this seale is nsed for the Millen
capacitor at 2, uny dJdeparture will he noted
primarily at the high-reactance points where accur-
acy of the bridge is not too important tor most
resonant-auitenna woek, The scale is applied so that
imasimum capacitive weactange is indicated with €2
fully meshed,

T it is desired to obtain an individual culibra-
tion for (2. known values of inductance und
viapdeitance may be used in series with a fixed
resistor of the sume approximate value as R1. Far
this calibration it 1s verv imporigni to keep feads to
the test coimponents as short as possible, und
cafibration should be pesformed in the 3.5-MHz
range to minimize the oifects of stray reactances.
Even at these frequeacies, Jiffercnces o lead
fengths of one inch on the fest components can he
detected uv a4 chapge of reactance, Regin the
wilibration by setting C2 at hatf mesh, marking this
pomt s O ohms resctance. With the noongeactive
load womnected af )3, wdust L1 and €1 for a
complete nell nn M1, From this point on during
citlibration, Jo not adist L1 eacept to rebalance
the bridge for a new calibration frequeacy. The
ohmic walue of the known reasctance for the
frequency of catthration should be multiplicd by
the frequency in megahertz to obtain the vulibra-
tion vajue for the Jial. As with the resistance
calibration, the reactance valibration points may be
plotted an semilogarithmic graph paper. The theo-
retical curve tor the Hammardund capacrtor and the
acteal calibration cumve obtainel for the Macro-
matcher photographed zre shown in Fig, 5, The
slight difference between the two curves is attri-
buted to a smull amount of reactance in the
instroment,

- QST for



Using the Impedance Bridge

Before messurements are made, it is necewary
to balance the bridge. Set the reactance dial at zero
and adjust L1 and 1 for a null with the
nonreactive load comnected at }3. This null shouwid
be caomplete: if not, reduce the signal level being
applied to the Macromatcher, The instrument must
be rebalanced after any appreciable change is made
ir the measurement frequency, more than approxi-
matcly | percent. After the bridge is balanced,
connect the unknown load to ]3 and alternatelv
adjust C1 and C2 for the best null, Measured
impedances are of equivalent series form, R +JX/f,
where R and X are the Macromatcher dial readings,
and f is the frequency in megahertz. When the
reactive component, X, is divided by the frequen-
cy, the result is R + X in ohms.

This instrument is a low-input-power device,
and is rot of the tvpe to be excited from a
transmitter or left in the antenna ling during
station aperation. Sufficient sensitivity for all
meassuremends results when 2 5V rms of signal is
applied af JI. This amount of voltage can be
delivered by meost grid-dip oscillators employing
vacuumn tubes, Tn no case should the power applied
to I1 exceed 1 watt, or calibration inaccuracy may
result from a permancnt change in the value of R1.
The input impedance of the Macromatcher at J1 s
low, in the order of 50 to 100 ohms, so it is
convenient to excite the bridge through a length of
52 or 75-ohm line such as RG-58/U o RG-59/U,

If o grid-dip oscillator #s used, a link coupling
arrangement to the oscillator may be employed, A
typical operational setnp using this arrangement is
shown in vne of the photographs. Twao pickup-link
assemblies should be made if 5-band bf coverage is
desired, The link using the larger coil covers the
80-, 40-, and 20-meter hands, and is made with 10
turns of 1 1/4-in.-dia coil stock with turns spaced
at 8 turns per inch (B&W 3018), The link using the
smaller ¢oil may alo be used for operation in the
W-meter frequency range, and it covery the 18-
and P3-meter bands, This coil contains 5 turns of
1-in.-dia stock with turns spaced at 4 turns per inch
(B&W 3013), When using a grid-dip oscillator,
coupling to the "oscilator should be as light as
possible, while obtaining sufficient sensitivity, to
prevent severe pulling of the oscillator trequency.
Overeoupling may cause the oscillator to shift
frequency by several huodred kiloheriz, so tor the
most reliable measyzements, & receiver should be
used to check the wseillator frequency.

When the Macromatcher is used at the antenna,
excitation may be “piped™ te the instrument
through the coaxjal line which normaily feads the
antenna. Uinless an assistant can check the oscilla-

Operational setup uwsing a griddip oscillator to
excite the Macromaicher, The unknown fosd is the
input impedance of the cable extending out of the
photograph in the upper right corner. Tight coup-
ling between the ascillator coil and the pickup link
is shown here only to illustrate the method used,
In actual operation, there will be a physical
separation of the cails for aptimum cougling.
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Fig. 5 ~ Graph showing the theoretical calibration
{dashed line) and actual calibration of the reac-
tance dial with the Mammarkund capacitor used at
2. The slight difference between the two curves is
attributed to a small amount of reactance in the
instrument,

tar frequency during sach measurcment, however,
a grid-dip oscillator is unsatisfactory for this type
of work. A more stable frequency souree, such a8 a
sienal penerator or QRP transmitter capable of
delivering approximately [00D to 200 milliwaits, is
ideal. us it can be left running during the time
fneastrements and adjustments ire being made.
Here i where the Macromatcher can really prove
s wogth, for adjustment of matching networks
such ay the L, gamma, and hairpin, because the
resistive and reactive coimponeats of the load are
mdicated separately. In these networks one adjust-
able element affects primarity the resistive com-
ponent (the rad length of the gamma or the length
of the halrpin), while the other adjustment affects
primarily the reactive c¢omponent {(gamma-
cupacitor setting or driven-element length with the
hairpin match). Of course there is some amount of
interaction in the two adjustments, but the eifects
of making just one adjustment can be seen immedi-
ately on the Macromatcher. Obtaining a perfect
match in a matter of a few minutes is a “snap™ -
adjust one of the two variables for the proper

wo



resistance, adjust the other vanable for zero re-
actance, perform a slight touchup on these adjust-
ments, and you're finished! We've known of
fellows using only an SWR meter who have speut
nearty a whole weekend of cutting and trving in
order to reach this same goal.

As shown in Fig. 4, the calibration of the
reactance dial is nonfinear, with a maximum
indication for capacitive reactance of 500, The
measurement range for capacitive loads may be
extended by “‘zetoing” the reactance dial at some
value other than 0. bor example, if the bridge is
initially balanced with the reactance dial set at 500
in the Xy, range, the 0 dial indication i8 now
equivalent to an X reading of 500, and the total
range of measiurement for X has been extended to
1000,

Rather than nsing the instrument right at the
antenna feed point for sume measurements, many
amateurs will piefer to perform measuzements
through « hall wavelength of feed line. Disregard-
ing attenuation in the line (and in ordinary coaxial
lines the amount of attenuation is negligible il the
line i only a single half wave in fength), an
impedance repeats itself every half wave along the
fine. Thus, the impedance measured zt the input to
the half-wave length of [ine will equal the jm-
pedance tight at the antenna terminals. There is
one impertant point to remember when measure-
ments are being made in this manner. The half.
wuve dimension iy the efectrical length of the line,
with the velocity factor taken into account. Fur

RG-8, -11, -58, and -539/U cables having solid
dielectric and 4 velocity factor of approximately
66 pereent, the physical length in feet for a half
wave can  be determined quite Josely by
f= 3220 e, For foamedielectric coax such as
T4-50 with a velocity factor of approximately 81
percent, the length can be found by I = 400/ firrsz.
For greater accuracy than can usually be obtained
by making only physical measurements, the line
can be measured clectrically with @ grid-dip meter.
Terminate the far end of the line in a shart circuit,
and couple the grid-dip oscillator to a very short
link connected from the center conductor to the
shicld at the input end of the line. A half-turn link
looped over the oscillator ceil is usually sufficient.
The dip meter will indicate » dip at the frequency
for which the line is an exact half wavelength.

It is not necessaiy to trim the vouxial line to 4n
exact half wavelength in order to make “remote”
measarements accurately. The line may he of any
convenient physical length, but its electrical length
must be known. Readings taken at the input end of
the Hne can be converted into actual impedances at
the termination point of the line by means of 4
Smith chart or calcudator. Articles on the pro-
cedure to be followed have been presented in past
issues of S57.6.7.8 asT—]

& Cholewski, “Some Amateur .f\pplaca.t.lons of
the Smith Chart,” Q87 Junuary, 196

Hall “Smlth hart Caleulations Eor the Radio
Amatenr, Part'; I and Ii, ST, Japmary and

i'ehé'u 266,
atcher “Om Using the Smith Chart,” Tech-
nical Correspondence, Q§T June, 1966,
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50 Years Ago

this month
A e

January 1922

. .. Our cover gives the list of stations copied by
Paul Godley in Ardrossan, Scotland, during the
recent ‘Iransatiantic tests. ft alsu appears that
many U.S. stations were copied by British
amateurs, although their logs have not vet been
received. Last September, it was my privilege io
meet Paul again at the A.W.A. annual conference,
and we relived g little of those important and
histarie days.

. There is full report an the matter of 2QR%
claim that his signals had been copied in Scotland
more than a year prior to our own successful tests.
The Radio Club of America’s committee investi-
gated this matter for aver a vear, and it is certain
now that at the time of the alleged feception, 2QQR
was not transmitting. That ends it.

. Complete details of the recently unnounced

competition for the Department of Commerce
Hnover Cup are given, 1t looks as though winners
will deserve it! One of the conditions is that most
of the station equipment shall have heen made by
the amateur himself. Mr. Hoover wants it that way,
too.
... It’s a little surprising to see # big piece sbout
WIZ broadcasting station, Newark, N.J., but it was
big news at the time, of course, und i tempted
many a ham to try a little broadcasting. Some of
those who did ultimately became bhonafide
broadcasters.
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. Looking back another 25 veurs, K. B. Warner
editorializes abont the successful Transatlantics of
December, 1921, A neat summary. It is also fitting
tn observe the first 50 Mc communication — qlong
this same path in Nbvember. 1e46, Ed Tilton.
WIHDQ, was in contact for over an hour with
GebH and GSBY on six meters. Incidentally, we
have Ed’s rig in our Museum, And let us never
forget Paul Godley’s enormous contribution o the
advancement of amateur radio,

. We have the announcemeont of the ARRL's
12tk international DX contest. Onece things
started, they rolled along read fast.

. . Newcomers of today who may have started
with 2.-meter fm relay stations may be surprised to
note that there is un  arficle on a “New
Phase-Modulation Circuit for Narrow-Band F.M.”
Tt was written by Jack J. Babkes, W2GDG.

. War sueplus receivers are all around us aad we
have an article by Paul M. Kersten, WOWIT, on
“Converting the BC3I480Q receiver to ham use.
This invoives putting in separate rf and audio gain
caritrols and sdding an S-meter,

.+ . Rowland J. Long, WONLP, has consiructed
and describes his rotatable dual two-element array
for 14 and 28 Mec. It is rotatable, too, although the
rotating means 18 o littte obscure.

... Ceorge Grammer, WIDF, has a2 short article
on *Flat Lines and L.oading.™ - WIANA
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The Simulmonitor —

A New Approach to Repeater Inputs

BY GIL KOWOLS,* W9BUB

THE CHICAGO TM Amateur Repeater (CFAR)
began as do tmost such projects. Someone
connected the output of a recejver to the input of
4 transmitter, so that when certain conditions were
satisfied the teceived signal was retransmitted on
another frequency. The receiver and transmitter
were located together. Next, someone came up
with the idea of putting this collection of
cquipment near the fop of a high building, and
equipping it with a big antenna. This gave mobile
stations on the input frequency a break by, in
effect, giving them a voice as big as the powerful
and well-equipped base stations,

The basic approach to vhf repeaters has been
described very well before.l The fitst step in
implementing it is the installation of a carries-
operaied relay, as shown in Fig, 1. This simple
system has some fundamental weaknesses which
can be difficult to overcome. The first is the effect
of the transmitter on the receiver sensitivity, Even
though the two are on different frequencies the
transmitter tends to block the receiver, or at Jeast
o reduce its sensitivity greatly.

One solution lies in isolation of the transmitting
and receiving antennas. As may be seen from Table
1, vertical separation of the antennas is much more
cffective than horizontal separation, for given
amounts of spacing. As much as 80 dB of isolation
is possible with 100 feet of vertical separation,
with vertical antennas, whereas similar antennas
mounted in the same horizontal plane would have
o be nearly two miles apart for this isotation over
an open path. i is not often possible to get 100
feet of vertical separation, and still have good
coverage with both aptennas, so other steps may he
required,

One isolation device is a high-(? tunsd circuit,
usually connected in the receiver line, This
approach is typified by the Motorola TU-312H,
which stands about three feet high and is one foot
in diameter. It is possible to obfain loaded Qs in
cxeess of 36,000, which cannot be approached
with Tumped circuits, The effective isolation
obtainable depends on frequency separation and
tolerable insertion loss, These factors are sum-
marized in Table I, We see that with a frequency
separation of 300 kHz, we can get 24 dB isolation
with the cavity, if we can tolerate 2 3-dB insertion
loss, Using a cavity will allow us to get by with

* Chairman, ARRIL Ad\?soxy Committee for

VHEF Repeatere, Trustee, € licenses,
Belle Pleine Ave,, Park Ridge, IL 60068,

1Cobb and (¥Brien, *“*Amateux

Repeaters,” 8T, Cotober, 1969, page 11,
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Fig. 1 — Basic diagram of a simple vhf repeater. A
signal on the repeater input frequency, 1, activates
the carrier-operated relay {COR), which turns on
the transmitter, Audio output from the receiver is
patched into the transmitter speech equipment, so
the signal is retransmitted on the repeater output
frequency, fo.

TRANSMITTER

‘ondy 30 dB of antenna isolation, obtainable with

about 25 feet of vertical antenna separation.2

A third atternative is to remove the receiver
from the premises, and connect it to the
transtitter by a two-wire line. This was done with
CFAR, as the transmitter was in the Loop area,
where ail the TV, fm, and commercial communica-
tions transmitters are located, complicating the
receiving problem for the repeater. The receiving
installation was placed in a tall apartment house
seven miles to the north, on the Lake shore, with a
leased telephone line connecting it to the
transmitter. This was more than adequate for
isolation, No high-@ filiet was needed to assure
maximum receiver sensitivity, and the system still
carrgsponded to Fig. 1. For the cost-conscious, the
charge for this leased line is $28 per monih.
Charges may vary considerably, depending on the
length of the line and the tervitory if serves.

2 A combination of circuits for rejecting
transmitier ene and passing the received signai
can be used to achieve higher isolation with lower
receiving loss than is obtainable with simple cnaxml
tanks. See QST March, l'-)'?(J page 42.

TABLE |
Isolation, Horizontal Vertical End-to End

dB Spacing, Feet  Spacing, Feet

30 25 5.5

40 80 9.5

50 280 17

B0 800 31

70 2800 55

80 9000 100

a0 28,000 180

Table | = lsolation with vertical dipagies, 147 MHz,

21



PRIMARY |
14T.4A5MH2 l
—T))—TRANSMITTER
SECONDARY
147.8MH2 tA)
PRIMARY ALDIO -
-------- meimsr i AT IO
.
PRIMARY KLC - PTT TRA?'IS.
COR ]
[ O—
r""'J""'f
sscouaAn'rAumo
SECONDARY kee 1
coR ‘?/ +
% t8)

i ,E,’

The input frequency, £47.5 MHz, hay been
wecupied by fixed-frequency fm mobhiles and fixed
stations in the Chicago area since 1948, long before
there were tm orepeaters, so the transmitter was
placed on 147,75 MHz. To use the repeuater an
operator merely had to switch his receiver to the
latter frequency, ‘LV'his stdl left a problem, however.
Long occupancy of 147.5 by both base stations
and mohiles tended to feave the repeater largely
cantrolled by the base stations. 50 long ay vne was
o, i poor mobile seldom had a chance, The
primary purpose of the tepeater, to cxtend the
range of mobiles, was not betog served.

Priovity for Mobiles

Development of the primary-sccondary con-
cept, shown in principle in Fig. 2. solved thus
prohlem, At A we see the secondary receiver on
{47.5 MHz, normally feeding ihe trunsmitter.
However, & primary receiver monitors 14745, A
inohile whe wiants to use the repeater transmifs on
the latter frequency, and as seen in B, the repeater
input #s switched automatically fo the mabite
channel. Thus the orginal objective of the system
is fulfilled, yet base stations can be accommodated
when there is no mobile txaffic,

‘The receiver switching setup which makes this
possible is shown in Fig. 5. B has proven to be very
uscful in fthe case of @ mobile I an cioergency
sitwation.  The mobie operator cdr break in
immediately, cven it the repeater 1’8 handling 2
basetation signal, knowing that be can fransmit
details of the emergency and get prompt attention,

TABLE 11
Frequency {rsertion Loss
Separation  d.3dB 1 4B J B
150 kHz 4 dB 8 dB 17 dB
500 13 14 24
1000 18.5 4.5 33

Table 11 — Isolation with high-{} circulit
(Motoroia TL-312H).
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Fig. 2 — Block diagram of the primary-secondary
concept, as used in the Simuimaonitor. Frequencies
used in the CFAR setup are shown at A. Base
stations are on the secondary channel, mobifes on
the prirmary. As seen in B, the secondary receiver's
audio is normally fed inte the line to the repeater
transmitter, When a mobile station comes on the
primary frequency, its audio is automatically
patched into the line, and the secondary freguency
(base station) Joses control, The system can also be
operated by a push-to-talk microphone at the
receiving site, for maintainance purposes.

It is inferesting to observe that such an emesrgency
report will generaily bring at least three calls to the
proper authorities {police. fire department, efc.)
indicating that the repeater cnjovs o high
listener-to~talker ratio.

There are <till some bugs with this arrangement,
not the feast of which is that the base station may
still he transmitting, even fhough be has lost the
repeater. Thus he stil may keep winy base station
trom answering the mobile, and completing the
communications foop, The answer is the Siml-
monitor,

With this ¢apability, each base station has 2
manitar receiver on the fepeater output frequency
while he is transmitting. .\s long as he has control,
be fieurs himselt in the maonitor, Should a primary
station cut him off he is aware of it immediatcly,
amd stands by for the break-in mobile. o ose this
system eftfectively the base-station operator muost
apply the isolution principles outlined earlier. In
practice this is usually easier than if sounds. The
repeater signal s always strong, so desensitization
resuliing from the basestation transmitter sl
feaves a usable signal, zven with refatively small
antenna sepuration.

Typical Stations

The practical requirements for “simulmonitor-
ing™ can be seen by exandning a few stations which
monitor in this way, The repeater runs S0 watts
output, feeding 2 H-dB antenna, 700 feet above
pround, so it will have a strong signal at almost anv
buse station in its service arca, One base stution 13
itifes from the repeater, mnning 84 watts output
on the secondary repeater input frequency, uses o
recoiving antenna made of RG-5&/1 anly two feet
above pround, 1t is directly under the transmitting
antenna, which iy 30 fect above ground. This same
station runs 60 watts on 146,7-MHz Teletvpe,
while monitoring the repeater autput.

Another station 45 miles from the ivpeater uses
two 3-element beamns, une zbove the other, with
the  receiving  beam  the lower. A Z5-watt
fransmitter is used, with a Motorala Sensicon “A”
recetver. This station demonstrates that one can be
at a considerable distance from’ the repeater and
stitl have simulmonitor capability.

Circuit Details
A practical receiver comtrol cirenit for the

Simulmonitor is sbown in Fig. 3. In my case, the
vhassis was 4 Matorola P-806pA remote-control
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unijt., This wus used boeavse it was available, and it
hud the input and output transformers already
mounted, The Simulmonitor contains the coniral
cirenits, transistor anplifiers for local audio, local
audio generation to madulate the transmitter, and
4 fone generator for operation of the logging
system.

The tone generator is used to start the recorder
used for logging, When a station on the primary
frequency overrides one on the secondary, the tone
oscillatar generates a une-third-second tone burst,
A tone decoder triggered by this busst is used to
wturt the logging recorder, which runs for a
IS-second interval, The recorder fapes the period
during which all the calls of the stations using the
tepeater are given. The recorder then goes off, and
it will recycle anly when the repeater transmitter
goes off, ur when the single tone is received from
the control unit,

When this system was conceived about thres
yeurs ugo, it was anficipated that it might not be
stitable when channel oocupuncy increased. With
aover 200 stations on the channel presently, that
time las  aodved, and  the system is  again
undergoing modification, Use of the Simuimonitor.
with its potential for frequeni change of signal
being repeated, has made it necessary fur all
break-ins to be logged automatically.

_J'anq‘a'ry 1972_

ORMS |

Fig. 3 — Schematic diagram of a Simulmonitor
recaiver  control  installation. Where parts are
critical, values are given on the diagram, or a
description is given below, Other parts designations
are for text reference,

K1, K2, K3 — Potter-Brumfield KHP-17011, with
9KH1 socket.

Line transformer, 500-ohm split primary,
600- and 3-0hm secondaries [(Motorola
25811697).

1,22 T-watt asudic module (Amperex PCA-

19).

Z3 - Tone generator (Motorola L-9301A),

T

‘The circuit of Fig. 3 vperates in the manner
illustrated in the Iower half of Fip 2, to connect
the desited receiver to transformer 11, which Feeds
the telephone line from fhe receiving site to the
transmitter, Relay K1 operates when the pimuary
receiver picks up a signal. Relay K2 will operate
when the secomdary receiver picks up a signal,
unless the system is being controlled by K1, Relay
K3 opevates when the local microphone push-to-
tulk swiich is closed, Contacts or all three relays
complefe the de path for the transmitter, through
the telephone fing, and thus turn the transmitter
an,

{Continued on page 29!
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A 144-MHz Amplifier

Using the 8874

BY RAYMOND F. RINAUDO,* W6iD)

FI1 HIS 144-MHz amplifier is an inverted uitra-
sudion, grounded-grid, or u cathode-dgven
amplifier, depending upon what point in electron-
ics history you choose to speak from, The first
description bas now been dropped and is probably
recognized only by the real old timers, og students
of radio history.1 The second, grounded grid, is
still widely used but somehow fails to describe how
an amplifier works: it also implies no grid bias, but
bias s often used. The third, by its words, cathode
driven, fells you how the amplitier uvperates,
without being unduly restrictive as to operating
voltages.

The Cathode-Driven Amplifier and Tube

The cathode-driven amplifier has become very
popuiar with amateurs using the high-frequency
hands. This popularity has developed primarily in
the past fifteen years. One of the principal reasans
is the availability of single-sideband exciters with a
PEP output of one hundred or more watts, With
exciters of that power capability, the natural step
in increasing power level is to go to an amplifier
which will absorh all, or almost all, of the exciter
power — the vathode-driven ampiifier. Also in the
past few yeass, new modein-design tubes have been
intraduced which were developed for this service,
having a very high mutwel conductance and
operating with very little or no grid bias. The best
of these tubes operate satisfactorily at the lower
vhf range, but are difficult to handle in the upper
pait of that range.

Mow 4 new family of tubes has been developed
which performs very well at hf, vhf, and well into

* Eimae Division of Varian, 301 Industrial Way,
San Carlos, CA 94070,

1 1t is interesting tq note that a cathode-driven
amplifier was desoribed in Q57 almost forty years

o, See QST for Septembey, 1933, “The Inverted
LNtraudion Amplifier," by Hugo Romander, W2NB
{now W&CH),

Fig. i = Front view of the 144-MHz amplifier. The

grid-current meter is on the left and plate meter on
the right. Plate-circuit loading is increased by
pushing in on the coax connector. lnput circuit
tuning is «one with an insulated screwdrrver
through the two holes at the |eft side of the panel
{abeled INPUT and MATCH,

the altra-high-frequency range. These tubes age the
8873, 8874, and 8875, The tubes differ from each
other only in the anade cooler construction. The
8873 is intended for heat-sink cooling, the 8874
{for forced-uir cooling, and the $875 for cooling by
large volume but very low-pressure air, such as is
supplied by a fan, The 8874 is used in the amplifier
which is to be described,

The requirements for a guod cuthode-driven
tube will be briefly reviewed.

1) in order to have acceptable gain, the tube
should have high mutual conductance,

1) The tube should have low grid interception
of electrons. All other things being equal, the tube
having the lowest grid interception is the casiest to
drive, ]

3y The tube should have the least possible
inductance between the grid in the tube and the
external grid connection. [nductance in the grid
iead causes degeneration which, in tuzn, means that
more drive powes has to be supplied to drive the
tubc to a particuiar plate current.

Incidentally, the long wire grid lead in the old
glass high-mu triodes is the nain reason for lack of
vhi capability of those tubes. It is of inferest to
note that while the cathade.driven tubes require
low gridlead inductance, the yrid-driven fube
requires low  cathode-lead inductance; luck of
attention to this detail results in a tube which is
hatd to drive, and, for the sume reason in both
cases, degeneration.,

The 4X150A/4CX2508 tetrode tubes are still
considered very good performers in the vhf range,
However, the 8873 triode family, in cathode-driven
service, pives power gains which approach that of
the alder tetrode types in a grid-driven arrange-
ment and does that without the necessity tor g
screen supply or nentralization; and at the fower

Fig. 2 -~ Looking into the box containing the
platecircuit strip line, The slot in the piate kine is
for a rough adiustment of frequency. Once set
properly, all of the 2-meter band can be covered
using only the front-panel conirols. The Teflon
chimney and wave-guide-heyond-cutoff vent pipe
are attached to the bax cover.
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plate voltages the tube <an be operated at zeso
bias. If fixed bias is needed, it can be obiained
from a eomparatively inexpensive Zener diode.

The 2-meter amplifier to be described uses one
8874 in a cathode-driven circuit and with a
strip-ling plate circuit, 1 is capable of 1100-watts
PEP input for ssb suppressed carrier and 550 watts
for cw. As an a-m linear amplifier it will run at
500-watts input,

Construction

The amplifier is built so as to fit behind a
standaed 5 /4 X [9-in. panel as shown in Fig. L.
The plate clreuit enclosure 58 L3I X § X 3 i, and
made of alutninum (see Fig, 2). This one happens
to be of the hand-made varicty, but a standard
chassis of this size could have been used and would
have saved some time, The cathode input circuit is
ina 5 x33/8x l-in, aluminum box. A standard
4172 % 3 1/2 % 1-in, chassis would have served as
well, as the box is not vrowded, Two end brackets
space the of unit | 3/4 in. behind the panel to
allow room for the meters.

The tube socket is centered between the two
sides of the plate-circuit enclosure and is 1 1/2 in,
from onc end. The grid is conneeted directly to the
chassis by 2 grid coltet. The grid collet was made
by soldering a grid contact ring, Fimac part No.
#R2911 2 to a 1{16-in,thick brass ring. ‘The brass
ring has three No. 6-32 stud bults attached which
match the iocation of the three mounting holes of
the Johnsan 124-311-100 socket, There are other
ways to make a good grid collet, and ingenuity of
the individual builder can assert itself. Certainly
the multipte contacts that finger stock gives is the
type of thing needed. Never depend on the
control-grid socket connections (pins 4. 7, and 11}
to be good enough for vhf or ubf service,

Contact to the anode of the tube is made by a
plate coHet. The collet was made by sandwiching
art Kimac plate contact ring, part No, 0082943
between two 1/16-in.-thick brass pieces. The upper
piece is vircwlar with a l-in-wide tab on one side,
the tab having a 3/8-in. lip bent at 90 degrees for
the plate blocking-capacitor mounting. The lower
brass plece is also ciccular, but without the fab.
The plate collet is shown in Fig, 3.

The plate line is made of copper, 1/8in. thick
and 1-in. wide. A 3/8-in. lip is bent at the tube end
of the line for connecting to the plate blocking
capacitor. The far end of the line stops about
1/4-in. short of the enclosure wall, The plate line is
supported near the far end by a 1 x 1 x 12-in,

2 These contact rings are available at $3.75
each by sending a check to the Amaleur Services

Dent,, Bimac Division uf Varian, 301 Industrial
Way, San Carlos, CA 94070,

3 Ibid.

Fig. 3 -~ Platedine box with the strip line removed.
The output coupling capacitor is the disk nearer
the tube. The other disk is the plate-tuning
capacitor. A one-inch-high ceramic pillar supports
the piate line and is located next to the tuning
capacitor.
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block of copper, and by a i-in-high ceramic
insulutor § 1/4-in. from the tube center, A 1/4-in,
bolt passes through the plate-line slot, the support
block and a slot in the cnclosure wall. The exact
location of the ceramic insulator is not critical,
except that it must not interfere with the locution
of the plate tuning and coupling capacitors which
are between it and the tube! Both copper and soft
atuminum have been used for the plate line and the
1% 1 x 1/2+in. support block. Very careful power
measurements showed no difference in perfor-
mance, whichever material was used, Brass might
be satisfactory, if it is silver plated. Fur those
willing to experiment, 1/16-in-thick material
might be used instead of 1/8-in., as in this
amplifier. The line weould then have to be slightly
shorter to tune to resonance.

Rf power is taken out of the amplifier by
capacitance coupling to the plate line. A l-in,-dia
disk is positioned near the tube end of the line and
coupling is varicd by a sliding arrangement, Details
of this coupling device are shown by Fig, 6.

Plate tuning is done with a l-in.-dia Jisk on a
1/4-in. threaded shaft which positions the disk
relative to the plate line, The shaft furns in gz
threaded bearing mounted on the enclosure wall.
When the plate-line support block is property set, it
is possible to tune the amplifier from [44 to 148
MHz without changing the position of the block.
The plate tuning vapacitor is spring loaded to
prevent a variable ground-refurn path, sometimes
encountered in this kind of device. The spring
loader is made by soldering a threaded nut of the
correet size to @ piece of thin metal; brass or steel
will do. This is then threaded on the tugning shaft
until it rests on two pillars mounted on the outside
enclosure wall. Just enough compression to prevent
play in the tuning shaft gives the best results. This
Jevice can be seen just to the right of the output
couxial connector in Fig. 4.

The tube anode s covled by ¢ blower mounted
on the plate-circuit enclosure cover. The only
escape for the air is through the tube anode cooler,
the chimney, and then the vent pipe. The chimncy
used in this amplifier was made from sheet Teflon
approximately .050-tn. thick, formed into a

cylinder and then iaped to keep that shape, Since
this material is not readily available, a suitable
arrangement can be worked out using the standard
ceramic chimney for the 4X1350 or 4CX250, such
as the Eimac SK-606, The idea is to prevent the air
from going dizectly to the vent pipe without going
through the tube anode,




Circuitry

in uathodendriven <service the average input
impedance of the 8874 is approximately 95 ohms,
An input cireuit, therefore, is needed for two
reasons: (1) the input to the amplifier should look
fike 30 vhms to accommodate the transmission
lines and the driver output impedance; this calls for
an impedance ttansformer;, und {23 the 95-chm
average  input  impedance  vagies  tremoendousiy
during the ¢t vycle. For csample, if the tubce is
operated Class B, the plate custent is zero Juring
half the +f cycle and the impedance is very high.
but during the part of the cycle that the fabe peak
currents owvcur, the bmpedance is Jower than 9§
ohms, Since drivers don’t like to have the load
impedance  varying  wildly, a storage reservoir
should be provided. A tuned circuit with some @
serves  this tunction and also transtorms the
impedance,

The cathode input circuit 18 an L-pi network
using lumped constants. It was designed to have a
jnaded 2 of 3, Knobs were not provided for
adjusting the mput circuit because of its broadband
nature, Ipstead, screwdriver slots in the capacitor
shafts permit adjustment of the capacitors from
outside the hox. The “srewdriver” should be
nonmetaltic. A short 1/d-in.dia Bakelite shatt tiled
in the shape of a screwdriver on one end and with a
knob on the other end works very well, [f the
toput vircuit 15 iatched at 146 MHz, changing
frequency to either 144 or 148 MHz without
fouching the input adjustments will give an SWR of
less than 1.7 to B, At either 145 or 147 Mtz the
SWR is less thap 1.35 to 1. Of course the input can
be matched at any frequeney within the band, it
Jesired,

Fig, 4 — The front of the amplitier with the panel
removed, The input<circuit enclosure which is to
the left is normally covered with a piece of
perfarated  aluminum, The spring-compression
device which prevepts erratic tuning of the
plate-circuit resonating capacitor is shown just to
the right of the type N output coax connector,

Hig, 5 shows tha luyout of parts in the
imput-circuit compariment. All of the six cathode
terminals of the socket are conngcted together,
The hifilar heater choke is wound on a small length
of imsulating rod and was nade bifilar for the
convenience of using only one form instead of two.
Sharp-eved readers who like to count turns will
niote that the outside layer of this coil has ome less
turn then the one on the inside. Agutn, it was a
matter of convenignee, not a requirement.

Although the pi-L or L-pi aod T networks have
been wroundd a fong time, the 7 network has not
been used much. The 7" i wusetul whege
Iow-impecdance transformations are necessary. The
solid-state designers have this sort of problem in
their work and bave developed fables of solutions
for # wide variety of impedance transformations.*
A copy of these tables is very useful, indued,

All of the power leads into the 1f compartments
enter via fuedthrough bypass capacitors, They help
keep the ¥ where it belongs. Three are low-voltage
types, which feed the cathode and filament
citenits. The fourth is a high-voltage unit far the
plate voltage supplied to the tube.

Caoling the Tube

The cooling of the tube is done somewhat
differently than is usbally the cuse. The fube data
sheet, for 400-watts plate dissipation, specities a
winimum air flow of #,6 [t3/min for 50 degrees ¢
at sen level (you can use a little lesy it the air i
vooler than 50 degrees C). The pressure required to
move that gquantity of air through the tube cooler
is 0,37 inches of water, assuming no back pressure
un the discharge side of the unode. This cooling air
is provided by a Dayton model 20782 blower,S
The blower forces air into the hox containing the
tube plate circuit. A Tetlon chimney connects the
top of the tube anode to the vent pipe fastened on
the box vover. Al} other holes in the plate-circuit
box are scaled, so that the air blown into the hox
4 Matehing Network Designs with (omputer
Nedutions, Application Mote AN-267, Motorola,
Box 20912, Phoenix, AY 85036,

B Available from W, W. Grainger, inc., 2750 W.
Fulton St,, Chicage, 1L 60612,

Fig. 5§ — Close-up view of rhe inputcireuit box.
The bitilar-wound filament choke is above. The
cathode choke 15 1o the right and the input
T-network coils and capacitors are below the tube
socket. The slide mounting of the type N output
coupling capacitor is shown to the right of the
input-circut enclosure,
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can oy eseape by going through the tube unade
cooling fins and then to the outside world. The
vent pipe has practically no wir restriction, yet acts
as avery effective choke ut these radio frequencies.
Equipment built for amateur service has not
often taken advantage of the particular principle of
microwave radio by which the vent pipe works —
elcctronically, that is. In this case it is used for
what it witl not do, rather thun for what it will do:
that is, it will not transmil a radio signal of any
frequency helow ahout 4600 MHz, The pipe hasa
dinmeter of 1 1/2 in, For frequencies abave 4600
Mz this would be an excellent transmission line.
However, for frequencies much below 4600 MHz,
the cotoff frequency, it becomes a choke, (s
effectiveness as u vhoke Jepends upon how long it
is. The wsual description of this phenomenon is
“wave guide beyond cutoft™; in this case “beyond”
means below! The attenuation of this device is

given by the formula: 6
Aa = Aperture attenuation (dB) = 32%

D = length of pipe
d = inside diameier of pipe

The vent pipe wsed in this amplifier is 4 1/2-in.
long and 1 1/2-in. 11, When these figures are put
into the formuala, this gives an attenuastion of 96
dB! This attenuation is for frequencies well helow
the cutoff frequency, not for ihose close by,
However, the 144-MHz output of the umplificr and
its harmonics up te about the 208h can be

considered well below cutoff,

6 Electrical Design News, October, 1963,
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Fig. 6 - Adjustable-capacitance coupler.

Tune-up Procedure

Tuning a cathode-driven amplifier is not much
different than tuning one which iy grid driven.
There is one precaution that must be observed,
though. Never run drive power into a cathode-
driven amplificr unloss the plate voltage is on,
Running normyl drive power with no plate voltage
produces high grid dissipation and will quickly
destroy the tube,

The 8874 has an indirectly heated cathode.
Always allow at least Y0 seconds for fhe heater to
warm up before the tube s regoired to draw plate
current,

When tuning a new amplifier for the first time,
it is very helpful o start with reduced plate
voltage. If the finat operating conditions with this
ampliticr are to he 2000 V at 500 mA, then apply
1000 V to the plate und only enough drive to he
able to tune the plate circuit to resonance. Then
increase Jrive and adjust plate loading and tuning
to maximize power output, while watching the grid
meter to make sure that the current is not
excessive, indicating high erid disstpation, When
the drive, plate loading and tuning z2re uptimized
for maximum powet output at (000 ¥ apd
250-mA plate current. then the loading adjuse-
ments will be very nearly correct for the 2000-V
S00-mA condition. Before yoing to the higher plate
voltage, the cathode input cireuit can be adjusied
for a low input SWR. Do not wiste time wnatching
the input circuit exactly, as the input match will
change somewhat at the higher power level,
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SUPPLY
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Fig, 7 — 144- to 148-MHz 8874 amplifier.

Ci —24 to 24.5 pF air variahle {E, F. Johnson
189-509-4},

. C2~1.7 to 4.1 pF air variable (E.F.Johnson
183-505-4},
,C4,C5 -  1000-pF  feedthrough {Erie
"327-005-X5U0-102M or equiv.),

C6 — 1000pF teedthrough, 2.5 kV {Erie 1270-10
oF equiv.).

C7 - 100 pF,
equiv.},

8, C8 — See text,

Ll - 9 turns No, 16 wire, 3;'8|n dia, 5/8-ih. long.
l.? — 5 turns No. 16 wire, 3/8-in, dia, 3/8+n. lang.

5 xV (Centralab 8505-100N or

~ Now the plate voltage can be raised to 2000 V
and drive power increased to give about 500-mA
plate current. Again, plate loading and tuning and
drive power are adjusted for maximum power
output at the Jdesired power level. And of course
the grid-current wmeter 8 watched io avoid
excessive prid Jissipation. When the plate-circuit
adjustments have been completed, then the input
cigcuit can be adjusted for minimum SWR. I the
drive power is free of harmonics or other spuricus
signals, an SWR of better thun 1.1 to ! is easily
obtained on the drive line.

Of course it Is not necessary to tune up for the
first tune with reduced plate voltage. However, if
vou start off at 2000 volts, then a great deal more
care must be used. Unwanted or uoexpected
affects happen a lot faster and with more viglence
at 2000 volts than at 1004}
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(B)

ALTERNATIVE CONNECTION
FOR USE WITH ZENER DIOD!

CUTPUT

{A)

PLATE |+
SUPPLY

[+

PLATE
SUPPLY

L3 — 047-uH chioke, 300 mA (Miller 4588 or
equiv.},

L4 - Piate line; 1 X 1/8in.
aluminum, 8 1/2-in. long.

M1 — BO-mA dc meter,

M2 — 500-mA dc meter.

R1, B2 - 50 ohms, 10 W.

R3 — Biassupply bleeder; select for approx. 100
mA current and appropriate wattage.

RBFC1 — Bifilar wound, each winding 15 turns on
3/8-in.-dia form. See text and photos.

RFC2 — 10 turns No. 16 wire, 1/2.in. dia, 1 1/8-in,
long.

T1 — Filament trans., 6.3-V 4-A secondary (Triad
F43X or equiv.).

VR1 — Bee text,

copper or soft

The precedihg tune-up procedure applies to
either ow or ssb linear operation. For a-m, the
method would be the same provided that loading is
adjusted for the most output at the crest of the
modulation cyele when the drive signal is being
100-percent modulated. A peak-voltage-responding
indicator is needed on the output of the amplifier
to do that. An rf vacuum-tube voltmeter is one of
the instruments that can be nsed.

A second method that can be used is to adjust
the amplifier loading and funing for minimum
distortion when the drive signal is being 100-
percent modulated. Still another method that will
produce the currect loading adjustment s to
simulate the conditions that exist at the crest of
the modulation cycle, but by using a cw signal
only, For example, if 4 driver with a S-watt carrier
i to be used, it will have a peak output of 20 watts

QST for
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af the crest of the modulation cycie. Therefore a
ew signal of 20 watts can be used as a driver
temporarly while the linear amplifier is being
adjusied for maximnm power oniput, just as it is
for ew or ssb vperation. After the adjustments are
completed  the S-watt driver can replace the
20-watt unit, and the amplifier is ready to go.

The important point to remermber about an a-m
linear amplifier is that the amplifier must be
adjusted to accommodate the peak power condi-
tions. One of the most difficult facts to accept is
that amplifier seftings which give the best and most
1eadable sigrial are aot the same as those which give
the strongest carrier. After the amplitier has been
correctly tuncd, one is always tempted to touch up
the wning to poet more carrier output, When the
temptation is great, reread the paragraphs on a-m
linear-amplifier adjustmant!

You should now have amplifier performance
which is very nearly ke that shown in Tuble L.
Because of varjations from tube to tube, the grid
current at a particular operating ievel may vary
considerably from that shown in the table, possibty
as much as 2 to 1. Drive power requirements may
also vary, but to a smaller degree. This may be
lesser or greater by 10 o1 20 percent.

Performance

The amptifier can be used for cw or as a linear
amplifier for cither ssb or a-m work, The mode of
operation will determine the maximom input
power that can be used. Table [ shows the

Typical Performance

No -

Signal .
Plate Plate Grid Plate Grd D¥ive Power
Voltage  Current  Blas Ciurrent  Current  FPower  Outpur  Ffficy.  Gain
1000 10O mA 4,6V 250 mA 24 mA 7.2wW 146W 58% 13.1dB
1500 10 -7 250 25 3.4 238 63 14,5
2000 10 -9.8 250 22 9.4 320 64 153
1000 92 0 300 26 7.0 171 57 13.9
1500 140 0 400 27 11.4 362 60 15
2000 150 -1.7 500 29 18.3 636 64 154

Table ii

Tepe 8874 Tube Data

Heater Voltage 6.3V
Heater Current 32A
Maximum Plate Voltage 2200V
Maximum dc Pltate Current (key down) 250 mA
Maximum dc Plate Current (modulation crest} 500 mA
Maximum Plate Dissipation 400 W
Maximum Grid Dissipation 5W

measured  performance  of the  amplifier with
different plate voltages and idling plate currents.

Some conclusions can be reached from the data
shown in Table [ The table shows that higher
etficiencies and gain are possible with higher plate
voltage atd, of course, highvr power oufput. Also,
the lower the idling plaie current, the |lower the
gain, but efficiency goes up.

Fog linear-amplifier servive, good results can he
obtained if’ the tube bias is set for an idling plate
current of 23 to 50 mA. A Zener diode in the
cathode return is probably the simplest way to get
the needed bias. However, & variable Jow-voltage
supply van be used and has the advantage of
flexibility it much experimenting & to be done. A
snitable circuit For such a supply is shown in the
1971 ARRL Randbook,

Other construction techniques such as coaxial
resongnt cavities can be wsed to build a good
ainplifier. What has been described is a fairly
simple, eaxy-to-build unit. The 8873 family of
tubes will do a good job at vhf and chf in o
well-designed amplitier, DS

The Simulmonitor
{Continued from page 23)

A commercial transistorized amplifier suitable
for Z1 is available af very nominal cost. 1t has a
diode and filter capacitor, for rectification and
filtering, so it is necessary to power the unit with
only the 6.3 volts ac from the filament supply.
This amplifier provides the local audio, and drives a
local speaker for monitoring purposes during
maintenance, Amplifier 22 is sitoilar, 1t provides
the needed line devel from the tone oscillator and
the microphone.

A jumper shown ay a broken line between
Terminals 5 and 9 of K2 determines whether a

January 1972

tone bhurst is received only when the primary
receiver is operative, or when either primary or
secondary receiver is operative. This is the tirst step
toward a future control system,

This, then, is the Simulmonitor, as conceived
and wofilizéd by CFAR. As channel occupancy
increases and more sutellite receiving setups come
into the system, the approach becomes more
suphisticated, and the Simulmonitor may change
aimost heyond recognition. 1n other arcas the
technique is used wnder other names and with
other features, bat the hasic coacept will most
likely remain, and provide many benefits. The net
result will be further advancement in the story of
amateur radie rtepeaters., The sfory is just now

starting to be told,
29




BY DAVID SUMNER,* KIZND

HERE 15 an easy (though expensive} modifica-
tion which may be performed on the Drake
R-4 series of receivers to add a crystal filter. No
holes need be drilled and the receiver can be
restored to its original condition in less than an
hour. The modified receiver has an i-f system with
a 6-dB bandpass of approximately 2.2 kHz and a
6:60-dB shape factor of 1.5:1.

The R-4 is a dualconversion receiver with a
four-pole, 6-kHz-wide crystal filter in the first i-f
stage {5645 kHz). The purpose of this filter is to
provide immunity to out-of-band signals and to
assure adequate image rejection which might
otherwise be a problem in a receiver with 2 50-kHz
second i-f, The companion T-4XB exciter/transmit-
ter uses two 8-pole vrystal filters at 5645 kHz ~
one for each sideband. If provision is made for
impedance matching, it is possible to use the #-pole
transmitter filters in the receiver first i-f stape. The
combination of the sharper crystal filter in the first
if and the LC filter in the second i-f provides
excellent selectivity for ssb operation,

Componeints

The B-pole filters are wvailable from the R. L.
Drake Company at 2 cost of approximately $80.
Included in the package are two fiffers, ¢ switch,
and a1 mounting bracket. Additionally, z set of

* P.O. Box 17401, West Hartfoxd, CT 06117.

matuhing transformers is required (T2 and T3 in
the T-4XB). These cost approximately $3 for the
pair. The only other items needed are three feet of
shielded weble (RG-174 or eguiv.), & metal box,
and three 1/4-inch-dia rubber grommets. Any
aluminum box larger than 2 1/2X 3 X 3 inches
will be satisfactory.

Step-by-Step Procedure

1) Mount the switch, bracket, and filters in the
enclosure as shown in the photograph, Include twao
grommets on the rear of the hox,

2y Route # pair of 18-in. voaxial cables through
the grommets on the vear of the cnclosure and
connect the center conductor of each cable to the
vetiter lug of each swatch pole. Connect the shieldy
of both cables to the nearest ground lug,
respectively.

31 Remove the receiver top and bottom covers,

4) Locate T% and Te (the fiiter matching
franstormer and the existing urystal filter). Make a
sketch of the connections to these transformers
{for later reference).

q T2 T3
BHSG f————— 1 == TORINT
| ! { -?zsss
/{, A | FILTER ! °F
ASSEMBLY i
el P O ] o T :
RESISTANCE | 1
WINDING I
{2 OHMS) -~ v
“HIGH=
RESISTANCE
WINDING
{2 OHMS)

Fig, 1 = Circuit diagram of the maodified i-f transformer section of the R-38 receiver, C1isa

27-pF disk

ceramic capacitor in the R-4A. The R-4B uses a 21-pF capacitor. The filter assembly consists of two fil-
ters, a ceramic switch, and a mounting bracket, T2 and T3 are the T-4XB transformer designations which

replace the receiver T5 and T6 respectively,
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fnside view of the filter assembly built by KiJHX,
The box is homemade. Two of the screws for
securing the receiver top cover are used to hold the
assembly in place. Press-on decals and a firake
knob add a finat touch,

£y Bisconnect wll of the leads to 1§ und T4,
then remove the transformers. [ is not necessary
to hreak or deill anything; the transformers arc
held in place with a pair of spring clips.

63 I[nstall the new T2 and T3 (T4XRB
nomenclature) transformers where T5 and T6 were
mounted, 12 replaces T5 and T3 replaces 16, Note
that in boibh cases the high-resistance windings
{about 2 ohms} of both transformers are nearest
the tube socket to which they are connected, See
Fig. 1. The Tlow-resistance windings of wach
transformer face each other.

7} Reconnect all of the wires and components
to the lugs on both transforners, Exception, Omit
the connections beiween the two transformer
lowresistance windings.

8) Pasition a rubher grommei in the spare jack
hote on the rear chassis apron, Route the shielded
wires {ram the tilter box through the grommet and
along the chassis to the wew #f transformers,
Connest these cubles to the i-F transformoers as
shown in Fig. 2. The ceater lugs on the
transformers ate not used. The Iogs to which the
shiclds are connected are then prounded with a
short plece of hoakup wire,

Alignment

Set the receiver tuning dial to position ane of
the crystal calibratar markers in the middle of the
pusshynd. Select either USB or LB with bodh the
passband tuner and the crystal-filter switch, Adjust
the PRESELECTOR, T2, and T3 far maximum
Smeter reading. This condition ocvurs with the
transformer slugs nearly all the way out, There
Should he no noticeable decrease in sensitivity oz
overall pain after the modification is completed.

Bottom view of the muditied R-4B,
The [eads from the filter assembly
are routed through a grommet in

the rear chassis apron,
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Qperation

The crystal-filter switch must be placed in the
proper position {or the made of cpetion. The
4 8-k Hz sclectivitv position of the paussband switch
is limited by the crystal filter, but the receiver i
still usable for a-tn reception.

The additional selectivity provided by the filter
is noticed mostly while wopecating ssb during
viowded  bhand conditions, However, the ow
performance s also improved since there is 2
substantial reduction of the audio image on the
other side of zero leat. The entire modification

requives voughly 2 172 hous. jaETE=]
[~GROUND
vz _UNUSED Fle ~onuseo oy
N F==r o
; ol O Ot !
( shse ) 1OT20O N 30 | K 12BE6
. FARES IRV Q1 .
.,\\—/“J P P | —

RG=1T4 /U

0
BOTTOM VIEW FILTERS

Fig. 2 —~ The twa cahles from the filters are routed
thraugh the grommet mounted on the rear chassis
apran. The center lugs on the transformers are not
used. .
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N ORDER to provide the reader with the

complete story behind my helical antenna,
sone background information may be useful. | live
at o QTH., similar te that of many other hams,
where there is hittle room for a fullsize dipole
antenna for the lower frequencies. After some
reseivh, and ruling out buying 4 commereiaj
artenna, a vertical radiutor svstem ways chosen,

In order ta have a vertical antenna for the
fSamnueter band, however, the antenna would have
to be around aS feet tall. That. atone, would
wequire guying. o seme other weans ot support
which would r'e;_gg! it ¢tructure with no aesthetic
appeal to unyeﬁﬁ"n i-gwho comprise almost 1400

puteent of ﬁvﬁﬁu@ tood), By using a helical
configyaitior BheBoEtall antenma height is e
Juged b Fling F3he need for guying. With
thillf atitenny, mote equal current

~ “and ¥aitape distribution i accomplished fay com-

pated with » lumped jmpedance from a loading
goily. wAs o result, a better twdimation patfern is
produced. Withrthis sysiem very little reactance has
to be cuncelled putyeliminating the need for an
overly large “top Hat.” ¥ This antenna will easily

" take the full legrfrpower Limit.

Constractian girptails for the antenna are shown
in -Fg. 1. The folldwing is a list of parts [ used in
ognstracting ﬂle antenna system.

* 31238 Ndpth State St T'hief Hivex Falls, MN
HET01.

A [ERPITOR'S NOTE: Some form of metal top
hat should be connected (o the last turh of the
driven efement at the high-impedance end af ihe

.. radiator, Extremely high levels of rf voltage can

zdevelop at the end of the helix, someiimes causing
the p of the antenna to burn, The top hat tends
‘in lawer the ¢} of the anienna, thus reducing the
valiage level af the far end, An aluminum pie tin
mrpunted on a ceramic cone insulator works wellin
this application,]
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A Helically Wound
Vertical Antenna
for the

75-Meter Band

BY GARY L. ELLINGSON,* WAQWHE

#~BLOCK OF waop
USED TO FASTEN
S TOP HAT TO POLE

(

e

“%210" 10P HAT SOLDERES
TG END OF ANTENNA
WIRE

106 2°%2" WITH SHIMS USED FOR
INTERNAL BRACING

~FEEDTHROUGH
INSULATOR

GiHe 222
ANT. LENGTH ZE8.

..o
EXTT
- 123
WIND FULL HALF WAVE (
NO, 12 PLASTIC INS, GOP
{80L|D} WIRE EQUALLY
SPACED ARODUND THE St

THUMB~"
NUT (4

FEEDTHROUGH INSULATOR
(B) i
189 ef
RG-8/U [N THROUGH
FH SIDE
g - I;
_.—:'.,- H \‘\\
ILEAVE BOTTOM OPEN-/ ™28 10 10’ 6ND, ROD
70 RELEASE WATER WITH RADIALS
SOLDERED
Fig. 1 -~ Caonstruction details of the helically

wound antenna,
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Antenna: ‘
20-t1 sectjon of 4-in. OD plastic pipe (obtained uta
logal plumber) $25.00
130 ft of No. !2 plastic-insulated solid copper wire
{allow a little cxtra, about 2 ft) $3.49
Li-in, disk of sheet metal (top hat: stop at a sheet
metal or furnace repairman — I got this free)
260 ft No. 14 solid bare copper wire (I used only
four radials in this system; use as many as you

have room ar money for) $7.50
20 5q. ft of marine plywood for base $3.00
2 2 X 2 1041 sections, for internal bracing  $2.00
1 8-t copper ground rod (for radizal junction) $4.00

Total cost 544.99
The cost c¢an bhe peduced copsiderably if alf
materiais are readily located or already owned.

Fig. 2 shows the results of SWR measurements.
The SWR indicator used to make the measure-
ments was 2 Midland model. The antenna was
adjusted for minimum $WR at resopant frequency
with the tuning capacitor at the base. The frequen-
¢y for this antenna is 3995 kHz with 123 feet of
wire wound on the support and one 8-t ground
rod und four 63-ft radials. There are numerons
configurations possible with this system including a

SWR

i

o e —

T
3 L e o e b b
=
2 —
[
== S

1

381 38z 393 394 395 386 397 398 3399 40

MHI

Fig, 2 -~ Measured SWR of the vertical antenna.

broadeasting favozite such as phasing two o1 more
structures. [ forgot to mention , ., , give the
entire structute one or two coats of marine varnish
to seal the turms. mE—]

Changes of Address _

Please advise us direct of any change of address.
As our address labels are prepared in advance,
please allow six weeks notice, When notifying,
please give old as well as new address and Zip
codes. Your promptness will help you, the postal
service and us. Thanks.

puan L g

Perched en top of one of our display nases is
the radiccontrolled saitplane built in 1937 by
the late Ross Hull, then ST Editor, and the
undersigned, 1t was quite successful although
lacking present-day refinements.  Control,
through a reversable dec motor, was achieved up
to distances of about a mile, It was flown at the
international meet in Elmira, N.Y. incidentally,

From the Museum of Amateur Radio

it was covered by liability insurance, the first
such policy ever issued ~- Ross and | just
couldn’t see this 18-pound ship crashing into a
passing automobile without coverage. We
successfully demonstrated the control to the
insurance people, landing it within five fget of
the agent. He was impressed! But so were we! -
WIANA

January 1972
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Simple Approach to Circuit Boards

Compact Construction for Small Projects or Subassemblies

BY R. L. MORGENSTERN,* WA2EAW

’FlOR THOSE of us with limited workshop
A" space, or who for one reason or another want
to make equipment as compact as possible, circuit
boards are ideal. The compactness possible with
these boards is hard to equal, but the making of
them in the past has included some undesirable
side effects for me. In the case of etched boards,
there are dangers inherent in the solutions used as
etchants. The special equipment needed for
processing represents an extra cash outlay, and the
storage or disposal of the acid may be a problem.
Another drawback is that few of us have the vision
to arrive at a perfect layout the first time, no
matter how carefully we plan. After the board has
been completed, we often find that some parts of
the conducting circuitry are too far apart, vt too
close together, while some connections may have
been omitted entirely. Trying to compensate for
Murphy's Law with an etched board is not often
suecessiul,

Some time ago, [ began a search for a
circuit-board procedure that would embody
simplicity, ease of fabrication, safety, stability, and
flexibility (to altow for the “Law™). This has led to
the production of many picces of gear that
enhance my station without taking up a lot of
room,

Materials

The first step was to acquire some readily
available vasily worked material for the circuit
board itself. This turned out to be wood just chick
enough to maintain rigidity, snd soft enongh to he
pierced with a thin-pointed tool (diaper safety pins
are fine), thereby eliminating the delicate task of
making many holes with 4 fragile drill. [ used some
wood from an old cream-cheese box.

1 first considered using feil for the conductor,
hut found that neither aluminum nor copper foil
would adhere well to the board using ordinary
cements because of the foil’s nonporous surface.
Furthermore, cutting out the necessary small
intricate shapes proved to be a nerve-wracking and

* 141-80 73 Avenue, Flushing, NY 11367

A GROUND
: AREA

Fig. 1 — Top, or component side, of 4 typical
circuit board. A fullsize scale drawing of the
component layout is transferred to the board by
tracing over carbon paper. The irregularly shaped
areas embrace terminals that are to be connected
together. For example, in wiring up the board,
terminals A, B, and C will be eonnected together;
similarly, terminals D, E, and F will be connected
tagether. The long narrow area weaving through
the approximate center of the board includes all
ground connections.

time-consuming task, Some foils cannot be
soldered to, at least not without melting the foil, |
finally decided to wse bare copper wire for the
connections, The wire is wwmall enough in area that
it will be sealed to the board when cement is
flowed over if,

Layout

In the long run, it will pay to take plenty of
fime to arrange aud rearrange components {or
full-scale paper substitutes) several times to arive
at the simplest wiring layout, Make a free-hand
sketch of each layout arrangement as vou go along
so that you can vompare them for sumphlicity. The
main objective is to keep the leads of components
that are to be connected together in one sinall area,
Keep all terminals that arc to he grounded in one
unhampered ared. This area need not necessarily be
a small one, but it should be kept clear of other
connections. (See the ground area indicated in Fig,
{ as an example.)

Once the simplest arrangement of components
has been decided upon, make a full-scale, accurate

circuit boards for etching.

This is a ro-cost, no-chemicals approach to circuit-board construction, The extension
to a better base material (phenolic or glass epoxy) is obvious. The carbon-paper
scheme also can be used for transferving templates and layouts to regular foil-equipped
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Fig. 3 -~ The compieted circuit board as seen from
the component side. The shaded aress represent
connections on the back side of the board, an
X-ray view as shown here.

drawing of the board with its components in place,
including outlines of the components. indicate
with dotx the points where component leads will
pass through the bourd. When the drawing has been
completed, draw area lines araund the groups of
dots representing leads that are to be connected
together. The final drawing should look something
like Fig. i, with the connecting-area boundaries
superimposed on the component lavout. Before
proveeding further, varefully check vour layout
Jdrawing against your wiring diagram to make sure
that the connections will agree when your boaed is
wired up.

Now place the board on a firm fint surfuce.
Place  two sheets of cathon paper, back to back,
between the board and your scule drawing, with
the drawing tacing you. Fasten this “sandwich™
together by pushing three or more straight ping
through the layers of papet and into the board.
Then, with a ball-poiat pen, use firm pressure (hut
gentfe enough to avoid tearing the paper} to trace
the complete drawing, When the sandwich is
disassembled, o copy of the deawing (Fig. 1) shouid
he left on the board, and a reverse vopy should
appear on the back sile of the drawing itself,

Now push the pins through the board only,
using the same holes a5 before. Let the ping
protrude shout F/4 inch from the back side of the
bourd. Place a2 piece of catbon paper, sowmcwhat
larger than the board, carbon side down, over the
clean back side of the board, forcing the paper
down over the protruding ends of the pins. Place
yvour griginal scale drawing, face down, on the
varbon paper, carefully matching the pins with the
pin holes. miade in the drawing during the fiest
aperation. Tape the drawing and carbon to the
board while the pins are still in place, being careful
not to pull the paper so tight that it tears at the pin

STAPLE COPPER WIRE

Fig, 2 — Back, or wiring, side of the same board
shown in Fig. 1. When 4 reverse drawing of the
wiring argas only is transferved to this side of the
board as described in the text, the patterns on
opposite sides of the board should match up, as
shown in Fig. 3, The shaded areas indicate
connecting wires that are installed after the
components have been mounted an the top side of
the board.
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holes. Remove the pins, allowing the tupe to hold
the drawing and carbon paper in place, Now trace
the reverse drawing, which should be facing vou,
with « ball-point pen as before, except trace only
the outlines of the connacting areas ot the
component outlines. When this  sandwich s
tisassembled, a revesse drawing should be Jeft on
the buck side of the board, as in Fig. 2.

For the next step, have the top side of the
board (Fig. 1) facing you. Push u pin through the
board st euch dot, wiggling the pin a bit to heke
the hole large cnough to pass the camponent lead.

Now turn the board uvver, form counecting
wires to follow the hole puttern in each area, and
staple gach wire in place femporarily. See Fig 2.
Mount the components on the top side of the
baard, pushing the terminal leads through the
holes. You can salder to the connccting wires
underneath s you go along, or wait until all
components have been  mounted. When  the
soldering is complete, remove the staples, and tlow
a couting of cement over each connecting wire,
This should complete the circait bourd, [o]5

B Strays Y.

QST congratulates . . ,

Katashi Nose, KH6IJ, upon receiving the “Fxcel-
lenee in Teaching™ award from the University of
Mawait.

Bunice Bernon, K8ONA, recipient of the 1971
Veterans Award of the Joint Veterans Commission
of Cuyahoga County {Ohio).

Vernon  Wilson, W3MA, promoted to
Engineer-in-L'harge, Philadelphia, PA.

Philip E. Deaven, WB&HOZ, awarded the first
WAHC Harry Engwicht Memaorial Scholarship.
Barle Porter, VEIFPP, appointed Director, Tele-
communications and Blectronics Branch ot the
Canadian A#r Transportation Administration,

Earl E. Weston, WE8BXO0, clected president of the
Medical Amateur Radio Council.

Sir {an Orr-Weing, 0.B.E,, G50G, clevated to a life
peerege.

Monterey Park Amateur Radio (lub, for their
award-winning ‘‘Ham Radio Around the World"
paraule entry.

Sadami Kitahara, KH6DK, presented a “Sustained
Superior” award for his outstanding 23 years of
service with WWWVH,

John P, LaBlonde, WIFZC, eclected Secretary-
Treasurer of the Wisconsin Chapter of the
Associated Police (nmmunications Officers. Inc.

35

FCC



o Boginner and Novice

Why A Beam Antenna?

Some Basic Antenna Information for the Newcomer

BY LEWIS . McCOY,* WHICP

ANOWCE duesn’t have to operate oo 15 meters
A very long before he gets « yen for an antenna
that will give more push to his synal. This article
treats the Jesign and comstruction of rotatable
antennas, trom a simple one to 1 four-element
beam. The latter should appeal to the mosi
seasoned operators.

Beuan Antennas

Refore getting into vonstruction details, let’s
talk a tittle about beam sniennas so the newcomer
wil have a better idew of how they work, You
won't be in ham radio very long before you hear
hams talking about garr. or power gein from an
anterna.  Let’s make one point clear at  the
beginning, An antenna is aerer a power amplifier,
Spme amateurs believe that an antenna van amplif'y
their signal. This is an incorrect assumption. What a
beam antenna does is to take our signal and guide
it, so thut we have wore power guing in one
ditection than in another, ‘The more we concen-
trate our rf energy in one direction, the more pain
we have in that direction.

Ciain figures are usually expressed in decibels
(dBY. You'll hear a lot about decibels in ham radio,
wo a short explanation is in order. A decibel is not a
unit of power but rather u ratio of power levels.
One decibel usually refers. to 4 just-noticeable
increase in signal strength. IF the puwer were
increased by five dB, for example, it means that
there have been five just-naticeable increases in
signal strength, Ponbling your power would cause
un increase of 3 dB, and four times the power
would be 6 dB.1

* Novice Editor

| For a power inerease of 1.9963 the increase

in gain equals 3 dB

In amateur work, antenna gain is usually rated
in dB. Naturally, the next question would hbe,
“Antenna pain over what?" Most amateurs use o
half-wavelength dipole as a stundard of reference.
In theory the dipole has i radiation pattern like a
figure 8 with two major lobes of radiation, each
with equal signal strength. 1f we st up a dipole and
a lest antennd. snd then measure the difference in
signal strength between the two, we can make
refative measurement of the gain or loss of the test
antenna against the reference dipole. These gain or
loss figures are rated in dB.

Youwll dlso see  gain  figures on antennas
weferenced  against an fsotropic source.? it is
impossible to indke 2n isofropic “antenna™ but
such 4 reference is used in relating antenpa guns,
The reason this s mentioned hepe is because
half-wave dipole has a gain of 14 4B over the
theatetical isofropic radiator. This s why some
antenna manufacturers like to show gain figures
over an isolropic radiator rather than u dipole, 1t
gives them bigger gain claims in their advertising
copy!

Yagi Antennas

The most popular beam antenna used by hams
is called a Yagi (after one of is inventors), The
Yagi consists of a driven element (a  balt-
wavelength dipole) plus “‘parasitic’” elements. The
reason we cull them parasitic elements is because
power is supplied to only the driven relement,
directly, These parasific elements ure usually longer
ireflectors), or shortez idirectors) than the driven
clement. Tt is customary o use a single retlector
and  wne  or more  directors, The common
three-element beam consists ui a reflector, driven
element, and direcior. Depending on the spacing
and lepgths of the ¢fements and the tuning of the
array, the gain of a three-clement beam should be
approximately 7 dB over thai of a hali-wavelength
dipole, In other words, if you had a reference
dipole aligned so that it radiates best in the same
direction as the beam, the beamed signal will be 7
B stronger in its favored direction.

2 An isotropic antenna would have the ability

to send oui equal amounts of energy in aff
directions,

Ready for erection, this is the completed dual-band
beam.



These are the 15- and 10-meter gamma-matching
sections, These matching units, and the boom-to-
eement U-boht assemblies are manufactured hy
Kirk Electronics.

Because the beam concentrates the i energy, it
affers another advantage over a dipole: maost of the
signal will be guing in one direction from the beam
— off the front. This means that there will be a
signal minimum off the back: thus the beam has a
front-to-back tatio. Depending on the tuning of the
array, the front-to-back ratio of a threeelement
beam can be as great as 30 dB. This can really help
in rejecting undesired received signals, Likewise, a
beam anfenna can have front-toside rejection on
the order of 40 to 50 dB. One can quickly see the
advantage of using a bearn antenna,

A Rotatable Dipole

The simplest method of taking advantage of an
antenna’s ddrective characteristivs is to rotate it.
The simplest antenna tor this purpose is a rotatable
dipoie. Shown in Fig. 1 iy a IS-meter rotatable
antenna that can be made from easily available
materials, This antenna will provide a good match
to 50-ohm voaxial cable, and without complicated
matching networks.

The dipole is made from two 10-foot tengths of
‘electrician®s  thin-wall steel tubing. Aluminum
tubing could be used but practicslly any elecirical
supply house has thin-wall tubing in stock, and the
two lengths should cost only a few dollars. The
correct length tor a fullsize 21.15-MHz dipole is
about 22 feet. Twenty feet of material is slightly
short, so the additional length is made up with a
small coil mounted at the center of the dipole, The
electrical circuit for the antenna is shown at Fig.
1A, The coil is made from 1/8inch-diameter
copper tubing and consists of § tumns, one inch in
diameter with 1/4-inch spacing between turns. The
eads of the tubing at the center of the antenna
should be flattened with a hammer ar in a vise, A
coax fitting, chassis type S0-239, i installed as
shown in Fig. [ at C. The voil, L1, is connected
between the inner pin uf the coax fitting dnd the
other halt of the element. Four standoff insulators
are mounted on a four-foot length of 2 X 2 wouod
to support the completed dipole. A one-inch

1‘—10’
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L

L0-0HM CABLE,
ANY LENGTH

{4}

Fig. 1 — At A is the electrical circuit of the
one-glement rotary antenna, and at B, the
construction details, Details for making L1 are
shown at C.
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floor-mount pipe flange can be installed on the
2x 2, and the untenna mwast can be a length of
ote-inch pipe screwed into it, This antenna is light
enough to be furned by a TV rotator, or the mast
can be mounted near the shack window with TV
hardwure and rotated via the “Armstrong metb-
il

A 2., 3~ or 4-Elewment Beaint

The “‘one-slement’”™ beam just desvribed will
have nu  front-to-back ratio because a dipole
rudiates equally well in two directions, 1t will have
useful front-to-side characteristics but if' gain is
desired, additional elements will be  sequirel.
Depending on how ambitious the amateur is {and
how healthy his pocketbouk is), the d-element
beam shown in the photographs may be cunstruct-
ed to provide a high-performance directive array.

With four elements, this antenna will provide
approximately 10 dB of gain which can be
likened to increasing your power by 10 fimes!
However, you don’t have to employ four elements.
A two-glement beam with a driven element and a
reflector will provide about 5 dB gain and 10 to 1§
dB front-to-back ratio. [t seenis that the majority
of hams prefer & three-clement array (director,
driven element, and reflector). So, depending on
space avatlability and your pocketbook. you can
take your choiee.
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Construction Information

Shown in Fig. | are the element lengths and
spacings, Whatever vou decide on — 2, 3, or 4
elements — the same spacing and lengths cun be
used. For example, a 2-element beam, driven
viement, and reflector, would have a hoom length
of & feet, und the driven element would be 22 feet,
4 inches ftong. The reflector would be 23 feet, 6
inches in length. When vou get vour General ('lass
ur hagher license you may want o add another
band. 1a the untenna shown here, we actually have
made a two-band beumn, four elements vn 15 and
four on 10.

The array s constructed with 6061-Te
luminum  tubing. This material is wvailable from
metal dealers: check vour Yuelow Pages for the
nearest supphicr. The standaed tubing length is 12
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This is the boom-to-mast fixture that holds the two
12-foot boom sections together. The unit is made
by Hy-(ain Electronics.

feet. This means that telescoping sections have to
be used te obtain the required lengths. The
15-meter viements use 1-inch OD sections for the
center pottions of the elements. The wall thickness
js 058 inch. This is an important peint to keep in
mind if you ure to build antennas, it you use
L058-inch wall-thickness material, the aext lower
standard size will telescope into it. [n this vase it
would be 7/B-inch OD tubing. For example, the
I-inch stock has an (D of 884 inch, so 7/8-inch
tubing (0.875 inch OD) will glide very nicely into
the 1-inch OD size. The ends of the larger tubing
van be slit with a hacksaw and then compression
hose clamps can be used to tighten the coanection.

In the antenna shown, the boom has an OD of
Y inches. The boum material alo comes in 12-foot,
lengths so they must be joined together for this
antenna. The bext smaller size tubing could he
used as a joint, but we elected to use a vcommercial
boom-to-mast mounting® that serves the dual
purpose of joining the” sections and as a mast
attachment. 1n addition, with this fixture the beam
can be tilted to provide access to the viements after
the antenna ix installed on the tower.

For 13 meters, each element is made from two
lengths of tubing, a 13-foot length of the 1-inch
Ol (058 wall). and one 12-foot fength of 7/8-inch
O, 035 wall. The 7/8-inch stock is cut into two
equual [engths, and these sections are used to
telescope into the larger tubing. The ends of the
1-<inch OF? stock are slit with a2 hacksaw, ahout a
one-inch cut, and garden hose compression clamps
are slid over the slit portion and tightened.

it it s desired to add the |D-mefer beam, the
elements can be made from 3/d-inch 0D, 038-inch
wall for the ‘center sechions. The telescoping
portions are made from 5/8inch OD stock,
{028-ineh wall thickness. Only two 12-foot lengths
of this material are required for the fourelement
heam. Each lengith is cut into four 3-foot pieces
and these are used for telescoping sections.

The driven elements of the beams are fed with
SU-ohm coaxial cubie. A matching network is
required on cach driven efetnent to match the
antenna impedance to that of the coax cable. The
matching sections shown in the photograph are
called gamwng  matches, These shown we a
commercial  type, manufactured by Kirk Rlee-
tronics.? Also, the element-to-boom U-bolt assem-
blies are Kirk products. However, automobile
muffler clamps can also be used to support the
clements,

3 Hy«Gain Electronics
5407-HK, Lincoln, NE 68505,

+ Kirk Electronics, 6151 Dayton-Liberty Road,
Payion, OH 4b418, .

Corp..  P.0.  Box

Fig. 2 — Element lengths and spacing information
for the 15- and 10-meter beams.
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Fig. 3 -~ Dimensions for the gamma-matching

system,

Adustments

The only tuning adjustment for the beam is
setting the gamma match. Ideally, the gamma
adjustments should be made with the antenna
mounted in its permanent location. However, this
can he difficult*because in many cases it may be
impossible to teach the gamma match when the
untenna is installed on a tower. Fortunately, there
is a simple mcthod of making the adjustments
while the antenna is on the ground.

The szntenna should first be mounted in a
vertical pomlon with the reflector element resting
on earth. In bther words, the heam would be
poinied siraight up. The beamn can be guyed
temporarily with clothesline while making the
adjustments, Under this setup, the Jdriven element
will onfy be eight feet above ground and will be
easy to reach froma stepladder.

Connect a short length of 50-ohm coax to the.

feed point on the beam and then insert an SWR
‘bridge between the short length und the transmis-
sion line running to the trapsmitter. Next, set the
gamma adjusiments to the dimensions shown in
Fig. 3. These figures probably won't be the final
settings but will provide a starting point. Tum ob
the transmitter and feed enough power to the
beam t¢ obtain a reading on the SWR indicator.
Switch the indicator to read reflected power and
adjust the gamma section until a reading of zero
reflected power is obtained. This indicates a
standing wave ratio of I — a matched condition for
the system. The beam can then be mounted in its
permanent iocation. There may be a slight change
in the SWR, and if so, the gamma section can be
“tweaked” to get a perfect match. The beam
shown was installed on a 60-foot tower after being
matched)on the ground. The SWR with the beam
on the tower was only 3.2: 1 so we didn't bother to
make any fusther adjustments.

Some readers may be concerned about the
element tengths and tuning of the beam, If you can
reach the reflector and directors you’ll probably
have the urge to tune the antenna for more gain or
greater front-to-back ratio. [t may be worthwhile
with very close-spaced arrays where the elements
only have one-tenth wavelength separation. How-
ever, with wide spacing (such as used in this wray)
tuning the elements just isn't worth the time and
effort. Countless experiments have shown that any
difference in gain between an antenna cut to the
formula lengths, and ocone that is tuned, is
practically unmeasuteable.
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Antenna Height

While we don't want fo get into a long
discussion about angles of radiation from antennas,
a word or two about the height above ground for a
beam is important. Usually, what the amateur
desires from  his beam antenna is the lowest
possible zngle of radiation. The lower the angle,
the less the absorption of the signal in the
ionosphere, One can get into a lot of arguments
about what is the best height for a beam so it is
difficult to generalize, The vertical angle of
radiation from a horizontal antenna is primarily
dependent on its height above ground. In general,
the ham should try to get his beam at least a
wavelength above earth for good performance. On
15 meters this amounts to about 40 fect high, The
absolute minimum height for @ beam that a ham
should try for should be no less than a
half-wavelength abave ground.

Assuming the Novice operator is running
T5-watts input with about 63 percent efficiency,
his eutput power would be on the order of 50
watts. The 4-clement array described here has a
gain of approximately 10 dB. This means 2 gain of
ten times, so the 50-watt signal is increased by that
ratio. It doesn’t take much figuring to realize (hat
beam antennas are worthwhile devices. ET—|

ﬂStqusﬂ_

I would like to get in touch with . . .

. .. Vietnam veterans interested in a net on 3975
kHz. WALECY.
, hams who keep or are interested in keeping
salt-water aquariums. KP4BPH.
. . . French students o converse in French on 15
meters. WAZORF,
. . . others interested in visions and apparitions.
WaHtY.
. . . amateurs associated with Mercedes-Benz sales
or service. W1 FDA.
. . anyone interested in a 10-meter teenager net.
WN3INUD,
.+ . anyone with information about a “talking
clock”” For use by the blind. ZEIBP.
. stockbroker hams fo discuss the stock
murket, W3AXR.
.« . teenagers interested in a 3925 kHz daily net.
WB3GBY.,
.« hams interested in the cultivation of archids.
4S?N(:
.« » former members of the I[nternational One
Sixty Society. WAWFL.
. . . prospective members for the Eastern Area
Slow Met. WA3ISU.
. . . amateurs interested in a school teachers net,
WA3PEI
. . . Wisconsin Novices who would like to start a
net. WB9FBG.
. amateurs who are stamp dealers. W9CI.
. chiropractic amateurs who are alumani of
NWCC. WAGOIT.
.+ . Novices in lllingis interested in forming a
I5-meter net, WNOFGB.
. other hams who are falconers, WASA XL,
. anyone interested in playing chess over the
air, WABCAU.,
. amateurs interested in telemeiry. K9GED.



FTHERE HAVE been technological changes in the

past few years that have had a profound impact
on the teleprinter local loop. Very little of this
technology s taken advantage of in most
amateur-radio  teleprinter local loops. Before
proceeding, 4 definition of the focal loop itself is in
vrder, In the course of this discussion the term,
“lacal loop,” is taken to refer to the teleprinter
selector magnets together with the source of
electrical power und the device used to key the
power to the selector magnets. Rather than to
complicate the discussion unduly, it will he
assumed, unless otherwise specified, that the
swefector-magnet mechanism is operated with a
current of 60 mA, [n this respect, the selector
magnets of the models 14, 15, and 19 will he
connected in parallel.l

The Quasi-Constant-Current Local Loop

In dealing with the selector-magnet assembly,
early designers became involved with a basic
problem of electronics. When a series circwit s
connected as o Fig. 1. the voltage of the source
was selected to result in a steady-state current of
60 mA. During the “make’” transition the current
available to the magnet is considerably less because
of the inductance of the selector magnet. Early
technologists had no access to a  practical
constant-Current power source, so another solution
to the problem had to be found. Fig, 2 dlustrates
the quasi-constant-cusrent principle. By using a
voltage of much higher poteatial, usnally in the
100- o 150-V dc range, a resistor is selected to
result in a steady-state current ot 60 mA. In this
instance, when the contact is made in the switch,
the selector-magnet resistance and inductive
- l52 Moxison, P.0. Box 309, Parksville, BC,

/it

1 IEDITOR’S NOTE: Many military  and
iate-mode! commercial versions of the 14, 15, and
19 seis require s¢rfes connection of the selector
tiragnets for H0-mA operation. See Craig, ‘'Tele-
prnter Selector Magnets,”” Technical Correspon-
thenes, ONT) &eptemher, 19711
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Local Loop

BY FRANK MERRITT* VE7AF]

reactance are a small part of the walue of the
limiting resistar. This results in & condition which
is referred to as yguasi-constant enreent. The
limiting resistance, usdally between 2000 and 5400
ohms, largely determines the current value during
the first instant of curtent flow. While the result is
not a true constant-current condition, the effect ot
the selector-magnet induvetive reactance is greatly
reduced, 1t is essentially this local loop that many
otherwise state-of-the-att RTTY demodulators use
today,

A True Constant-Current Loop

In August, 1962, W3ITUZ presented a signiti-
vant article in 73,2 The conviusion of this urticle is
that a power fransistor should be used in a
constand-current  contiguration, The circuit s
presented in Fig. 3. The most desicable condition
in a local loop is thut a constant current will be
flowing mn the selector magnet regardless of the
inductive reactance. The vircuit is beautiful in its
simplicity. The part of the cirenit marked
CONSTANT-CURRENT SECTION features Q1 in
the function of the constant-cument active
efement. R is used to provide a vurrent to permit
the uperation of the Zener diede. Rl should be
selected to provide a reasonable Zener current
during both mark und space. R2 is used to adjust
the current flowing through the selector magnets.
In fransistor ciicuitry, the emitter voltage plus the
ermnitter-base junction voitage must egual the base
voltage (from the emitter return point to the base).
Thus, by stabilizing the base voltage, the vperating
current is selected by varying R2. Thus. R2 can be
a rheostat or a fixed amount of resistance whose
vaiue has been tailored to provide the desired loop
current, Q2 is a switching transistor,

Qtber Local-Loop Circuits

It is interesting to note that the transistor offers
a near pertect solution to the Keying prohlem in
tow-voltage circuits such as that of the local koop.
The foop power-supply voltage has been reduced
from the 100- to 150-V dc range to 40 V de. This
is a significant step. Authors of ather early articles
developed  low-voltage local loops with vurving
degrees of sucvess. In 1959, W2JAV showed a 30-
to 35-V de loop using & 2N270 transistor with the

2%an Brunt, “Of RTTY .,
tors,” 73, August, 1962,

, and transis-
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sclector magnets connected for 20 mA operation,$
in 1962, Van Brunt provided a good discussion of
the constant-current technique in the local loop
using the Zemer diode *in”* the loop.d In 1964, a
demodulator called El Simpatico ¥ used a 24-V dc
lacal loop.® The lowsest local-loop voltage 1 have
Been able to discover was featured in the Triple
“T** Converter, in which the localloop supply
voltage was 15 V dc.§

Don Stoner, WeTNS, developed a remarkable
demodulator called the RT-1.7 The local loop ts
slightly different and is presented in Fig. 4. It will
be noted that the constant-current section shown
in this schematic is a bit different from the circuit
of Pig. 3. The important thing in this discussion is
that Q1 is « constani-current transistor and the
loop supply voltage is 24 V de. Q2 and Q3 provide
a sophisticated transistorized switch in the keying
circuit. The first time [ used this circuit | obtained
a S-point increase in the mange of my model-15
printer. This was an improvement over any other
yuasi-vonstant-current circuit [ had ever used. This
circuit does work! Note that two 2N301 transistors
are used. The main advantage Is their low price.8
The actual dissipation of these transisiors is very
low as evidenced by the fact that no heat sink was
pravided (or needed) in the RT-1.

Commercial equipment designers now fake
liberal advantage of transistors, The AN/TGC-14
teleprinter manufactured by Mite uses an interest-
ing cigcuit. The outputs from the emitter and
collector of a common-emitter amplifier drive two
transistors  in  push-pull, A specially designed
two-section selector-magnet solenoid is connected
in the collector circuits of the push-pull amplifier.

The Teletype Corporation uses a circuit to drive
a  highcurrent selector-magnet solenoid. The
MARK condition requires 0.5-A of selector-magnet
current. The input to the circnit is amplified in a
common-emitier  amplifier and coupled to a
transistor switch which is quite similar to the
keying section of Fig. 3. In this design, the
reguirement for constant current is minimized by
the (.5-A solenoid requirement. 1t will be
remembered that most of the teleprinters in
amateur service are directly driven by 60 mA,

As the foregoing information delineates very
graphically, the constant-current local loop is not
something new, and transistor technology has been
in use for a period of time. 1t it reasonable to take
the position that in modern design only transistors
will be used in the local loop. This fact, coupled
with the practical, simple reality of the constant-
current transistor circuit, indicates a direction for
amateur-radio designers.

In the development of a recent project,
specifications required some original design work.

3 Catona, “Transistor Keyer For Holding Mag-
nets Printers,” RT7Y, September, 1959,

4 Van Brunt “A Note on the Selectm‘ Mapnetic
Keyer of Transistor Terminel Units,” RTTY, Feb-
ma.tg 1962,

¥an Ness, **El Simpatico 1,"” RTTY, March,

hBelﬁ, “The Triple *T° Converter,” RTTY,
Jun$ 964,
RT-1 T ”’RTT‘Y November, 1965,
B [EDITOR’S NOTE: Motorols manufactures

the 2N301, a germanium pnp aﬁaower transistor. The
Motorola HEP230 is an equiv
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Fig. 2 - Quasi-constant-current selector-magnet
circuit, .
CONSTANT -~
KEYING CURRENT SECTION
SECTION -40V
Q2 Ri
- (| [SELECTOR
o1 MAGNET
q BEOmA)
uz
—A

Fig. 3 — Constant-current selector-magnet gircuit.
Al parts identitications are for text reference.,

03
2N3564 (] SELECTOR
X MAGNET
q {60mAal
oz
2200, 2N301
100
+ 24V

Fig. 4 — Stoner’s constant-current selector-magnet
circuit of the RT-1.

A basic requirement was for both positive and
negative supply voltages to be used in the cirenit.
This would result in the maximum flexibility in
desling with the rest of the virenit in the
demodulator and modulator. The input keying
voltage was required to be oriented to ground.
After considerable expertmentation was ucon-
ducted, a circuit was developed that functions ina
superior manner. This circuit is presented in Fig. 5.
An effort was made to use the least number and
cheapest parts possible. The chicuit involving Q3
will be recognized as the constant-current section.
Q2 is the keying transistor which is driven by QL.
The exact resistance value of R1 is always the
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s

9V

~12vC

s SELECTOR

Fig. b ~ VEJAFJ selector-ragnet
driver for mark-positive input. Re-
sistances aré in ohms, k= 1000;
capacitances are in microfarads.
Parts not listed below are wdenti-
fied in the schematic diagram for
text reference,

CRt -~ Any small-signal silicon
diode,

R1, A2 ~ See text,

R3 .~ Fixed value selected for
proper amount of loop cur-
rent, See text,

MAGNET (]

result of taiforng to suit the circuit parametess.
This value is based on the supply volfage and the
transistor used as Q). With a resistor substitution
box o1 a 25k-ochm linear potentiometer in place of
R1, decrease the value of the resistance until the
voltage across the 100-ohm emitter resistor fails to
increase, This is the saturation point of Q1. The
value of R1 should be one standard-resistance value
lower than that found to saturafe the transistor,

A value of 18k§2 for R2 will be found to be
correct for a reasonable beta spread of Q2 for the
transistor specified. A transistor for Q2 may be
selected as at feast a [00-mW unit capable of
switching 100 mA. A swiiching transistor s to be
preferred but most modern audio types will
function satisfactorily. Low leakage is a requite-
ment in this circuit. With a resistor substitution
box or a linear 25k-ohm potentiometer, the exact
value. of R2 may be determined. With Q1 in a
saturated condition, decrease the value of R2 until
the voitage across Q2 fails to decrease. This

SELECTOR
MAGNET (]

HEv O

NOTES:

1} ESAT(Qz) =035V,

2} I[VRI) =25 mA.

3} PC(QZ} =22 mW.

4) ECE(Q3) =18 V. A

5) P(Q;” =108 W.

6} Adjl.lst R1 for IB(Q].) =1 rnA.‘
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condition indicates saturation of Q2, which is an
essential condition for its operation as a swiftch.
The value of R2 will be one standard-resistance
value fower than that causing saturation of the
transistor.

The opposite polarity of input voltage may be
accommodated by the circuit in Fig. 6. This is the
mirrot-itnage circuit of Fig. 5, with the use of npn
transistors in place of pnp transistors and a pnp in
place of the npn transistor. [n this particular

" vircuit, various pperating parameters are noted for

reference. Either circuit can be built on a eircnit
board that medsures about 2 x 2 inches. This is
with the exception of R3 and the transistor, Q3. In
practice, it will be found convenient to use a
100-ohm, 2-watt resistor for R3, the curent-
setting resisfor. Bridge this resistor with higher
value registors to result in the desired selector-
maghet current of 60 mA.,

The basic circuit of Figs. 5§ und 6 has been
repeated  both in  hreadboard technique and
circuit-board configuration with no  problems,
Today, newer and cheaper transistors are probably
available that will afford a suving of money as well
as space. An interesting feature of the circuit is
that in its final circuit-board configuration it
provides a building block that can be used by the
constructor to simplify the design of terminal-
facility wunits. Truly, the advent of transistor
technology has provided a superior method of
driving the selector magnet in our teleprinters. Try
the circuit; build it, and you, too., will become 2
believer in the “‘easy way” that just also happens to
be the best way. 5]

Fig. 6 — VE7AFJ selector-magnet driver for

mark-negative input. Resistances are in ohms,

k = 1000; capacitances are in microfarads, ldenti-

fied parts not included below are for text

reference.

CR1 — Any small-signal silicon diode.

R1, RZ — See text.

R3 — Fixed value selected for proper amount of
loop current, See text.

Q1 — Motorola transistor.

03 — Sony transistor; an equivalent is Motorola’s
HEP707,
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Transistors and ICs In a Phase-Locked

Local Oscillator

KENNETH W. ROBBINS.* W1iKNI

HIS ARTICLE describes a low-cost phase-

Iocked owillator (PLL) designed for use as a
first~canversion HFQ in a converter or a comesmuni-
cation receiver, The PLL has a wide-range
synchronizing capability which allows lacking to
any integral harmonic of the teference crysial
oscillator; see Table 1,

A spectrum-analyzer check, using a 500-kHz
crvstal in the reference-pscillator stage, showed
spurious output signals down about &0 dB. Thus,
one “‘rock™ and an eight-stage circuit enabie
constructors to duplicate the desirable stability
characteristics found in the HRO-5(H) and Galaxy
530 Teceivers.

The author’s present plans call for nse of the
PLL HFO in a double-wonversion superhet with a
7-ta 7.5-MHz tunable i-f, using a 500-kHz standard
crystal. Ouiput of the PLL wili be a spot frequency
every SOU kHz from 8 to 43 MHz. Reception is
thus possible on any frequency between 0,5 and 36
MHz, in 71 1.5MHz segments. A prospective
builder c¢an choose from one to as many tuning
ranges as he deems necessary. Modification of the
tuned circuits shown in Fig. 2 will alfow ather i-fs
to be used, such as 3.5 to 4, 5.t0 5.5, 0or 9 t0 9.5
MHz, Also, narrower tuning bands are possible,
such as 400, 300, or even 200 kHz by changing the
crystal frequency. But, narrower funing ranges
praogressively demand a more exotic dial to assure
resefting the PLL to the desired output frequency.
The circuit shown in Fig. 2 can be reset in 0.2-MHz
increments up to a maximum of 32 MHz without
difficulty,

Circuit Details

The citcuit described in this article is an end
result of about a year of intermittent experimenta-
tion with various circuits for a simple PLL.
[nitiaily, an avalanche transistor, frequency-locked

to a crystal standard, was used to generate short
pulses which were applied fo a sampling bridge,

17*7§pem-Rand Reseaxch Center, Sudbury, MA

0
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The PLL is assernbled on a 4 1/2 X B-inch panel.
An imported vernier tuning dial and milliammezer
are used. The hoie above the band switch allows
access ta the VCO tuned-circuli coils for alignment
PUrposes.

This approach required a tedious selection process
to find a suitable device, produced a repetition rate
which was limited to | MHz. and required a high
B-plus voltage, Encouraging results were oblained,
however, A gated-oscillator configuration looked
promising, but the tuning characteristics of this
vircuit produced a nondeveled harmonic output
spectrum, which made it difficult to achieve phase
lock., Medium-speed TTL Jogic pates did a fair job
of harmonic generation, if an additional tuned
circuit was emploved to enhance hf content. When
high-speed TTL gates were tried, suvcessful
nperation was abtrined without the tuned circuit.
Various problems arose as work on the phase-
locked oscillator progressed, and their solutions
required a  cirouit  which  would  satisfy  the
following requirements:  amplitude-leveled  har-
monic putput from the oscillator, unilateral
amplification for isolution, easy penvration of
crystal-cantrolled sampling pulses, simple loop-gain
adjustment, audible and visual phase-lock indica-
tion, and ease of calibration, These requirements
have been met in the circuit of Fig, 2.

The PLL circuit consisis of a crystal oscillator
using two TTL inverter gates, U1A and U1B, that
generate 2 guasi-square wave followed by a
differentiator to  create short-duration  output
pulses, IC internal diodes clip the negative spikes;
positive excursions drive cascaded NOT gates to
produce output pulses that are ac-coupled to a
diode halt-bridge detector circuit. A voltage-
controlled oscillator {(VCOQ)} modulates the diode
pair. Output of the sampling detector, CR1 and
CR2, is amplificd by Q! to produce u 10-voit
pk-pk conirol signal which is applied to a variable
capacitance diode, CR2.

The VCO uses a uhf pnp silicon transistor, Q3.
in a grounded-base oscillator circuit with emitter
feedback provided by a tap on the collector coil, A
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Fig. 2 ~ Schematic diagram of the phase-locked
oscillator. Hesistors are 1/2-watt composition and
capacitors are disk ceramic, unless otherwise noted.

C1 — Ceramic trimmer,

G2,C3 — Gee Table 2.

(G4 — Dual-section air variable, 26 pF per section
{Cardweli HFD-25),

CR1, CR2 -~ High-speed silicon diode, 1N914 or
equiv.

CR3 - Silicon rectitier drode used as a Varicap-(see

text).
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uTPYT

™ PIN
1 oF

CR4, CR5 — Hot-carrier diode (HP 2800, Mozorola
MED101, or equiv.).

L1-L3, incl, — See Table 2.

M1 — Surplus or imported milliammeter.

Q1 — Motorola Darlington transistor.

02 - Motorola JFET.

€13 — Motorola bipolar transistor.

R1 - Linear-taper, 1/2-watt composition control.

R2 ~ See Table 2.

$1 — Spst toggle or roary.

U1 — TTL quad gate (Signetics, Motorola, Texas
lnstrutnents or Fairchild SN74HQO0 suitable).

2, U3 ~ Motorela §C,

W1 - See Table 1,

QST for



negative-feedback  circnit for amplitude-leveling
purposes makes use of u JFET in series with the
base of 03, automaticully varying the source-to-
¢drain resistznce in response to a halt-wave rectified
valtuge sample taken from the oscillator tuned
vircuit. When checked on an HP vector voltmeter,
output level from the VOO held constant within |
dB from 1 to 50 MHz. Tuning of the osciflator by
means of 4 de voltage for phase-lacking purposes is
accomplished using an inexpensive silicon rectifier
diode acting as a voltage-variable capacitor, Some
diodes obtained from surplus, which were marked
*1 kY | A controlled avalanche,” performed cven
better than units actually designed for Varicap
service, The VOO, without phase Tocking, is & good
wide-range cw sautce, as the ale makes cail ¢ and
the position of the feedback tap puint uncritical,
The output wave form from Q3, as viewed on a
150-MHz Tektronix scope, is almost a pure sine
wave. bnilateral amplification (buffering) is pro-
vided by a Motorola MC1350P [C, which was
designed for wse in TV i-f <tages, A broadly
resonant output circuit uses loading-resistor values
between 1000 and 2000 ohms o hold the tank
emf to ahout 1.5 volts rms.

The high-speed TTL gates, UlA and ULH, will
osctltate satisfactorily from 200 fo 500 kHz using
FT-241 xtals amd op to 10 MHz using crystals in
HC-6/U holders. An BC network in setics with the
positive voltage lead gives low-frequency, high-(

POWER SUPPLY
REGULATOR

AUBIC
AMPLIFIER
AUDID ek 6K
SAMPLE __w;”’“" 150K O 1V
-fL
10K o SPEAKER
R4
AUDIO
AN 3
(B)
rig. 3 Diagrams of the {A) powersupply

requlator and (B) audia amplifier. Resistors are
1/2-watt composition, except as notad otherwise,
Capacitors are disk ceramic, except those with
polarity marked, which are electrolytic.

R4 - Linear-taper, 1/2-watt composition controf.
U4 — Motorola |G,

US — General Electric IC.
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crystals a few milliscconds to get going upon
application of 12 volts. Withoul the RC network,
the gates tend to safurate immediately, and the
loop gain is too low for oscillation to start,
Although propagation delay s about 5 ns for
SN74HOON gates, lack of coincidence of the
samphling pulses does not hinder detector operation
at the {frequencies of interest if the lay s
approximately 10 ns.

Of the many types fried ws detectors, IN914
high-speed switching Jdiodes delivered the highesf
outpit voltage at vhf, They <lrve a Motorola
MPS-A12 Darlington-cennected transistor  pair.
Miller feedback 18 employed to roll of ac gain
rapidly ubove 2 kHz. A biassajustment control,
R1, is used to set the l-mA meter to md scale
during unlocked penods. The 0.3-mA of current
through the MES-A12 load resisior develops 6 valfs
at its collector, which equals the voltage of 4
resistive voltage divider that maintains the varicap
higs, This alignment of d¢ levels chminates
fransients when switching 81 to LOCK, and it also
compensates for small changes of oufput voltage
from the detector diodes when changing frequency
ranges. A parallel RC network which connects the
Yaricap and the transistor together in the LOCK
mode sets the loop gain adjustment. With . 2-M1z
funing increments ot 4 MHz, lock is held over plus
or minus three dial divisions as contrasted to
tuning completely through a heat note in one half
a division when 31 is set at OPEN. Originally, a
three-position switch was used; its third terminal
shorted out the RC network and made o direct
vunnection for even tighter loop control. Atthough
this procedure worked, it required switching back
and forth each time the vutput tuning was shifted
to u new frequency. The VOO is fairly stable and
drifted less than one kHz with the loop open;
therefore, a two-position MODE swiftch is ade-
quate, enabling the operator to shift from one logk

Qutput spectrum from the phase-lacked oscillator.
Using a 1-MHz-percm sweep, the HP analyzer has
peen tuned to center the 23.6-MHz output on the
screen, Spurious outputs are shown to be at least
B0 dB down from the desired energy.
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point to the next using only the wmeter for
phase-lock indication.

the phase detector is un elementary cirouit that
lacks any R or ¢’ balance adjustment and which has
slightly misatigned swnpling pulses. A restdve of
approximately 0.5-volt pk-pk is present st the
center tap, 4nd this voltage would praduce
unwanted sidebands i fed back to the VCO,
Motorola’s MCT350F is used as a bufter because its
reverse fransfer mdiittance of much less than one
mieromho and its high forward gain make it 4 gowd
isolation stage. Indication of phase fock 15
accomplished hy an IC audio amplifier and a siall
speaker; see Fig. 3. The supply voltage is regulated
hy another I, although this fask vcan be
mwomplished using a Zener diade, if desired,

Construction

A high-quality tuning vapacitor and o dJial
which provides readout to | division out of 100
should be used. A Japanese vernier assembly and a
Cardwell HFD-25 capacitor work  well. The
author’s version uses a Standard Coil TV turret
funer which was reworked by temoving the top
section fwith a fine-tooth hacksaw), leaving a small
lip to which the pe hoard is secured by sheet-metal
serews. The tocation of the ¥CO is adjacent to the
G-terminal voil. A maximum  of ten S00-kHz
harmonics for any one funing range was chosen,
Berause o small taning range is used, only five
harmonics are available from the lowest frequency
coil. kven so, not all turret positions are tsed. An
rf sampler such as wsed in the sl circuit of Fig, 2
van be added to ensble peaking of the butter
tuning, if desired.

Alignment

After euch VOO coil 1s wound, its tuning range
should be checked by means of u dipper. If the
final tuning range is to be tn SU0-kiTz increments, a
crystal night an, or very close to, an intepeal MHz
between 5 and 10 should he installed at ¥1§. Place
S1 at OPEN and st the meter to mid scale with
the BIAS ADJ vontrol. ‘Tuning 2 will now
produce one or twoe audible heat notes whaose

Table 1

Kange Cristal (Y1)

1 to 40 MMz 0.2 MiHz

1 to 50 MHz 0.5 MHz

2 to 80 MHz 1 MHz

410100 MHz 2 tp 10 MHz
harmenic number can be Jetermined by the
previous  rough  calibration  with  the dipper.

Substituting a crystal for 2 or | MHz at Y2 will
then yield intermediate calibratton points. Adjust-
ment of inductance and any pudder in the V('O
cireuit should now be made to “hallpark™ the
desired frequency range, Finally, a 300-kHz crystal
should be installed und calibrated against WWV
using C'l, Exact 0.5 MHz calibrations can now be
logged for the test coil, Confusing? Well, let’s run
through an exumpie to clarify the procedure, -

Set the VOO to produce oscillattons  at
upproximately 40 Mz, The second harmonic of
this  frequency  will produce interference «wm
television channel-§ video at 77,125 MHz: the VCO
frequency will be near 3%8.5 MHz. Install an §-MHz
crystud (8,030 MHz, tor example) at ¥1. L] will
generate harmonic energy at 32,12, 4hiS, und
K018 MHz. A slight tumn of 2 will produce a
birdie which should be the 5th harmonic of ¥ MHz,
piving an accuraste calibration at 40.15 MHz, Then,
the 500-kHz crvstal should be instalted and, by
very careful counting of beats {since we kouw its
80th harmonic at 40.0 MHz is just o “whisker™
Inwer than 46135 MHz) tind the calibration check
puint.

After all of the toning ranges are calibrated,
locked-laop operation is the [ast ttem to vhevk.
Low loop gain is evidenced by a tendency toward
motorbaating and lock release when 2 is detuned
by =everal kHz. Fxuessive pain produces uudio
wjueals or ultrasontc oscillattons and 4 hroad
speetrim ul noise around  the  carrier when
monitored  an an Wt recetver.  Any  simple
oxcilloscope can bhe vmployed {0 display  the
voltage at the MPS-A12 vollector, In the QPEN
loop setting of 81, there should be « strong audia
signal that builds up to 10 volts pk-pk when the
VOO is tuned to nearly zoro beat with a harmonic
of the crystal standard. On lower trequencies, the
signial will tend fo be a square wave, There will be
uther audio heats of lesset amphitude between
S00-kHz puomts; this is wormal. In the LUOUK
position of $1. an sudio signal will start to build up
4s the VOO approaches 4 harmonic of the crystal
wscillator and, suddenly, lockup occurs and the av
signal disappears. Meter tracking now takes over as
a de indicator of the servo uction waintaining
phase lock, if tuning or oscillator drit oocurs, At

An end view of the oscillator. The variable
capacitor 1s mounted on an aluminum plate which
is supported by the enclosure of the TV tuner. The
pc board which contamns most of the small
components for the PLL is attached to the wall of
the tuner case.
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Table 11

Coil Data (for TV-turret tuners with 7/32-inch OD-coil forms)
Oscillator
Freq, MHz  Wire size L3 Tup 2
7.59.5 No. 32 enam.  18/32-inch long 1/3 of total None
winding, close wound winding
10.0-13.0  No, 32enam, 13/32-inch long 1/3 of total None
winding, close wound winding
13.56-17.0 Mo. 32 enam.  8/32-inch long 1/3 of total 5 pF
winding, close wound winding
175215 No. 28 enam. 24 turns, close wound 9 turns 10 pF
22.0-265 No. 28 enam. 17 turns, close wound 7 turns 18 pF
27.0-31.0 No. 24 20 turns, spaced 18/16 in. 7 turns 30 pF
31.5-35,5 No.24 12 turns, spaced 11/16in, 5 turns 43 pF
36.040.0 No, 24 10 turns, spaced 13/16 in. 4 turns 68 pF
40.545.0 No. 24 9 turns, spaced 12/16 in, 3 turns 68 pF
Amplifier
Freq. MHz  Wire size L7 L2 3 R2
7.595 No. 32 enam.  22/32-inch long 6 turns None 1000
winding, close wound
10.0-13.0 No. 32 enam.  16/32-inch long 5 turns None 1000
. winding, close wound
13.5-17.0 No. 32 enam.  8/32-inch long 5 turns o pF 1000
: winding, close wound
175-21.5 No. 28 enam. 28 turns, ¢lose wound 4 turns 10 pF 1000
22.0-26.5 No. 28 enam, 16 turns, close wound 4 turns 20 pF 1000
27.0-31.0 Mo, 28 enam. & turns, close wound 3 turns 51 pF 1200
31.5-355 No. 24 12 turns, spaced 11/16inch 3 turns 68 pF 1200
36.0-40.0 No, 24 8 turns, spaced 8/16 inch 2 turns 82 pF 1500
40.5-45.0 No, 24 7 turns, spaced 9/16 inch 2 turns 82 pF 1500

least 0.4 mA either side of a mid-scale setting may
be indicated on M1 before loss of phase lock
occurs, There should be no ac signal displaved on
the scope during phase lock, If one is seen, loop
oscillation is present which must be eliminated.
Coil and capacitor substitutions in the VCO are
acceptable, Miller feedback around the MPS-A12
uses carefully selected RC' values which permit
stable closcd-loop amplification for all of the
crystals which have heen {ried.

Operation

While the circuit may sound a bit complicated,
the method of operation is not. For example,
suppose that the PLL is part of the aforementioned
receiver, and we would like to listen to the high
end of the 10-meter band. Our HFQ must operate
at 37 MHz so that 30 MHz can be heterodyned to
7 Milz. We engage the appropriate coil, place the
mode switch on OPEN, set meter M to mid scale
using the BIAS ADJ control, and tune for an andio
beat note at the 37-MHz calibration peint. The
mode switch is then set to LOCK. The audio tone
will cease, indicating a locked loop, and, if tuning
is varied slightly, the meter will verify that tock:is
s5till being maintained hy 2 current variation that
tracks from 0.1 to 0.9 mA., We can now tune the
10-meter band using the 40-meter i-f. To tune the
next lower segment, we just shift down to the
36.5-MHz calibration point and check for lock as
indicated by M1, 29 to 28.5 MHz? Shift again to
the next lower calibtation point at 36 MHz. Ten
cw? Down once more to 35.5 MHz, Thus, we can
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set up to tune the entire l0-meter band in four
500-kHz ranges by turning 2 knob!

In the near future hams will certainly use more
of the PLL IC packages from Signetics, Fairchild, and
Motorola. Meanwhile, if you'd like to give a PLL a
try, purchase the solid-state devices called for in
this asticle, "“dig up™ an old TV turret tuner, and
scrounge  thromgh your junk box for parts.
Improvements to this vircuit may be as close as the
tip of your seldering iron!

Reference

Kircher, “A Phase-L.ocked Local Oscillator for
Advanced Receiver Design,” CQ, September, 1966,

e Strays ",

If you hear more than the usual “strange™
modulation in the Extra and Advanced phone
subbands, it’s likely because the growing number
of S8TVers are having their own contest activity. It
is limited to seven hours on two occasions:
1500-2200 GMT February 5§, #nd 0700-1400 Feb-
ruary 13.

Here’s one fur the Field Day record books. For
the second year runaing, the W30l{3 Field Day
entry has failed to arrive at Hq. despite careful
placing in the U.S. Post Office, Their final claimed
score should have read: W30I/3 Lehigh Valley
ARC 896-B- -2142 in Class 3A. Just one more
reason for suggesting use of preferential mail
(registered, certified, etc.) to be sure.
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A Simple

Sweep Generator for

FM Receiver Alignment

BY ARTHUR E. FURY.,* WAGILI

N THE PAST 4 sweep generator was such an

expensive piece ol test equipment that it was
rarely found in amateurs’ workshops. Today,
however, because of a new low-cost integrated-
circuit function generator, anyone willing to spend
an evening building a simple project can enjoy, the
advantages of a sweep oscillator. Such a generator
is useful for aligning fm teveiver i-f strips, for
<hecking homemade i-f amplifiers and filters, plus
for determining the response characteristics of
band-pass tuned circuits.

The heart of the sweep generator is a Signetics
NES66 integrated-circuit voltage-controlled oscilla-
tor. The *566 produces square- and triangular-wave
watputs simultancousty., The frequency of osvilla-
tion is determined by an external resistor, a
capacitor, and the voltape applied to the cuatrol
terminal, The device can be inade fo shift
freguency over a ten-to-one range with exceptionat
linearity. The upper frequency limit of the NES66
is approximately 1 MHz.

Circuit Information

A schematic diagram of the sweep generator is
shown in Fig. 1, Integrated circuit U2 functions as

* 811 E. Argues Ave., Sunnyvale, CA 34086,

the main oscillator whose frequency can be varied
from 100 kHz to 1 MHz, Controf R2 provides the
weans of frequency adjustment. The output level
from the oscillator may he varied by adjustment of
R3. When 51 is closed, a sawtooth wave is applied
to the controt terminal of U2, sweeping the output
frequency. The sweep frequency is dotexmined by
the wetting of R1. The trianguiar-wave output from
UT is moditied to a sawtooth wave using Q1 and.
Q2. Sguare-wave output from pin 3 of Ul is
applied to Q2 via Q1, which is vonnected to
function as e Zener diode. When the voltage
reaches sufficient level to turn (2 on, the timing
capacitor, 1, is immediately Jischarged. This
discharge occurs just as the friangular wave form
reaches its peak voltage, preventing the down-slope
side of the wave form from appearing at the
output.

Either the sweep timing vr the frequency range
of the generator may be modified by changing the
vatue of the timing capavitor, C1 for Ul and C2 for
2. Table | shows approximate values for
frequency ganges from 1.2 Hz to 1 MWz, An
RTTYer, for example, might choose a F-UF

TABLE |
Cf for C2 in & Frequency Range
10 1,212 Hz
1 12120 Mz
N 120-1200 Hz
01 1.2-12 kHz
001 12120 kHz
0001 120-1000 kHz

Inside wview of the sweep generator. Small
components are mounted on Vector T2.8 terminals
which have heen inserted in a piece of electronic
peghboard. The voltage-regulator 1€ is located to the
far right, just above the power transformer. The
small pe-mount control to the far left is used to set
the sweep frequency.
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REGULATOR

BOTTOM
VIEW

ui.u2
z

SWEEP 0SC.

R1 Lok
SWEEP FREQ.

10k

EXCEPT AS INDICATED, DECIMAL
YALUES OF CAPACITANCE ARE
IN MICROFARADS [ yF}; OTHERS
ARE IN PICOFARADS {pF OR puF},
RESISTANCES ARE IN OHMS,

K SLOO0 , M3 1 000 000

N.C.xNO CONNECTION

S.M.» SILVER MICA

-

Fig. 1 — Circuit diagram of the sweep generator. Resistors are 1/2-watt composition and capacitors are
disk ceramic {except those with polarity marked, which are electrolytic) unless otherwise noted.

C1, C2 ~ See Table 1.

CR1, CR2 - Silicon dipde, 100 PRY, 500 mA,

D51 — Neon indicator, panel mount, for 117 V ac.

J1, J2 -~ Savay binding post.

Q1, Q2 — GE bipolar transistor; most low-power
npn amplifier or switching types with medium
beta should be suitable,

R1 — Linear taper, pc mount,

R2, B3 — Linear taper, panel mount.

capavitor for UL to obtain a sweep rate of about 2
Hz. and might select a 0.1-0F capacitor for C2 so
that the generator will provide output between 2
and 3 kHz.

Power for the generator is provided by a
6,3-volt filament transformer. A volfage doubler
and an NS8723 integrated-circuit regulator are
employed fo deliver 12 volts to the NE356s,
Approximately 40 mA of current is needud.

Construction

The sweep generator is assembled on eigctronic
peghoard. A pe board can be employed, if desired,
although making a circuit bourd would prohabiy
double the amount of time needed to complete the
project. A small 3 X § % 4-inch cawl-type Minibox
is used as an enclosure,

Atter checking the completed unit for wiring
ervors. apply line voltage and measure the de
voltage at pin 6 of U3. The reading should be
approximately 12 volts. With 81 apen, the vutput
from the oscillator can be checked by monitoring
the second harmonic with a be radio. A short picce
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St, 82 — Spst toggle.

T1 - Fitament 1ype, 117-V primary, secondary 6.3
V at 300 mA.

U1-U3, incl. — Signetics integrated circuit {avail-
ahle from Compar, 2531 Whitney Avenue,
Hamden, CT 06G18; the NESE6T [TO0-H2]
costs $10.25 and the NESEGY [DIP package] is
$9.50; the NG723L is $2.00).

of hookup wire connected to 11 will serve as an
antenna. With S1 closed, R1 shouid be set to
produce the desired sweep frequency. e

Back Copies and Photographs

Back copies of QST referred to in QST
issues are available when in print from our
Circulation Ddepartment. Please send money
order or check - 75¢ for each copy — with
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Full size (8 hy 107 glossy prints of
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Sorry, but no reprints of individual Q8T
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the article.
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Cush-Craft FM Ante{nnas

Two of Cush-Craft’s new gain-type antennas for
2.meter fm operation should be of interest to the
bhase-station operator. The first, theie BFM Twist, is
apparently an adaptation of the earlier Quad Twist

which was intended for circular uand  axial
polarization. The FM Twist, however, is designed
for vertical polarization between 146 and 147 MHz
{for fm work) and horizontal polarization for the
low end of 2 meters. Separate 10-element Yagis are
attached to a common hoom, aad vach antenna has
its own feed line (50 ohms}. This antenna shoutd
prove quite useful to the vhf man who utilizes all
of the 2-meter band,

The photo above shows an FM Twist atray atop
the tower at WICER, A single length of 30-ohm
coaxial cable is used to feed both antennas. A
surplus coaxial switeh is mounted atop the tower
(opposite the rotator), and is controlled from the
shack hy means of a 28-vol dc power source and
switch haox,

The antenna is structurally rugged and should
last a long time. The driven elements of the twao
Yagis use the gamma-matching technigue. Shrink
tubing is used at the open end of the gamma rod to
keep out moisture. A ubf-type couxial connector is
attached to the feed point of each beam and is part
of the package.

The boom length is 130 inches, and the longest
element measures 40 inches, Overall weight ot the
antenna (less mast} is B} pounds. Performance
during a one-manth evaivation has been excellent.
The forward gain is what one might expect from a
to-element Yagi, the froni-to-back ratio 15 good,
and the SWR after careful adjustment is satisfac.
tory. The vertical Yagi adjusied to an SWR of
1.5:1, and the horizontal antenna provided an
SWR of 1,25:1, The higher 3WR of the verticaf

antenna can be related to the metal mast being in
the plane of the antenna elements.

The madel number of the antenna is A147-20T,
and the price is $39.50.

The 4-Pole Vertical Antenna

Far thnse who desire an  omnidirectional,
vectically polarized gain antenna the Cush-Craft 4
Fole may be of interest, This antenna is shown in
the photo, held upright by WINPG of the ARRL
technical staff,

The aptenna consists of four halt-wave dipoles
which are mounted ou 4 30-foot atast. Overall
length of the anienna array is 23 feet. The
remainder of the length (7 feet) resulis from our
use of three standard 10-foot lengths of TV
masting,

The dipoles can be spaced around the mast at
M-degree ntervals to provide an omnidirectional
patiern. Alternatively, the four idipoles can be
attached to the mast, one above the other, {o
secure 4 cardioid radiation pattern. The fatter will
provide slightly more gain in the favored direction.

A weathersealed coaxial antenna harness is
supplied with the kit, Each Jipole has 2
gamma-matching assembly. This package is sofd as
Model AFM-4D, less masting. The elements are cut
for operation hetween 146 and 147 Mz, Our tests
showed the SWR to bhe 1.3:1 after adjusting each
bay separately, then connecting the harness.

The antenna is presently under test atop a
100-font fower at WALKHEK, the call for the
Insvrance City Repeater Ciub, Avon, Conn, [t has
endured a severe windstorm already, and has given
good coverage depsite its being side mounted
{omnidirectionat) on the tower legs rather than
being mast-mounted above the tower. This antenna
should be useful for repeater applications. or for
use at home, The price is $32.50 from Cush-Craft,
621 Hayvward 5t., Manchester, NEH 3103, -
WICER

The completed 4-pole antenna on a 30-foot
1 1/2-inch diameter steel mast. WINPG serves as
the ARBRL strong man in this photo.

Close-up view of one bay of the 4-pole vertical
array, Rugged large<diameter aluminum tubing is
used for the elements. The gamma-matching
element is sealed to keep out moisture, Plastic caps
prevent water from entering the ends of the driven
element,
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A “Universal”

HF Receiving Converter

BY DOUGLAS A, BLAKESLEE,* WIKLK, AND PRTER ZILLIOX ** WA3EQK/1

HE RECEIVING CONVERTER shown in Fig,

1 can be nsed as a “down converter” with an i
vutput of 3.5 to 4 MHz, as an “up converter™ with
an - of 28 to 28,5 MHz, or as a front end for «
multiband hf receiver, The tuned cizcuits ai the
front end will cover all of the ht amateur bands —
1.6 to 296 MHz, Thus, it is only necessary to
select an appropriate oufput network for te
mixer, tuned cireuits for the crystal oscillator, und
crystals for the desired frequency coverage. WWV
or WWVH reception at §, 10, 15, or 20 MHz may
b added. With the band-switch arrangement
shown, five amateur bunds and one WWV
frequency can bhe selected with 510 A second
switch, 82, allows by passing the converter, Suifable
coil and capacitar combinations are givea in the
chart, Fig. 2, for all of the bands mentivoned ybove.
Other S00-kHz segments in the range from Lo to
30 MHz may be covered with an appraptiate
vonversion crystal and oscillator-tank circuit,

Design

The design of the converier has been optimized
for strong=ignal performance. AlL of the ot
selectivity has been placed before the rf amplifier,
insuring maximum rejection of out-of-band signals.
The tuned circuits axhibit some loss, a limiting
fuctor that determines the sensitivity of the
convertef. Average sensitivity is about 0.5 (V for a
10-dB  signal-plus-noise-to-noise  ratio (5 + N/N),
When using the 40673 dJual-gate MOSFET it is
possible o achieve far better sensitivity, typically
an S5+ N/N ratio of 0.1 uV, below the level of
man-made ind atmospheric noise in mosi loca-
tions. Thus, operating the converter at the hest
possible  sensitivity  would reduce the dynamic
range of the unit unnecessarily. For  those
fortunate enough to have an extremely quiet
ueation und no neighbors who are hams operating

+ Assistant Technical Editor, Q87T
t+ 21 Long Lane, West Hartfokd, CT 06117,

The frant-end tuning capacitor, €1, is mounted on
a small shelf just above the torgid coils, The rear
section of the main circult board containg the
crystal oscillator. The crystals are soldered directly
into the hoard. The capacitors that go with the
oscillator-tank  corls  are connected across  the
terminals of the poc-mount coil forms, Most of the
chokes and resistors are mounted vertically to save
space.

January 1972

Frant view of the hf converter. The upper knob
cantrols the PRESELFECTOR capacitor, while the
fower contro! is for the band switch. The smali
switch to the lower right discannects tha converter
from the antenna fine,
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Fig. 2 — Tabie of values for the hi converier.

the hf bands, the frontend tuned circuits may be
sphit so that.one is lacated at the input cirenit and
the second acts as the drain load for Qf, See Fig, 3
for a sample circuit. However, if the drain of the rf
amplifier is tuned there iv the possibility of 4
tuned-gate, tuned-drain  oscillation that i not
present when the cirenit of Fig, 1 is used.

A second dual-gate MOSFET, Q2, functions as
the mixer. The amplified rf signal is fed to gate 1
of this device, white pate 2 is coupled to the hf
osciflator, 03, The dual-gate MOSFET is an
excellent transistor for mixer service as it has good
conversion gain, provides isolation between the
signal and ascillator inputs, and performs well
when hemdling strong stgnals. The wixes has o
low-(} output tank to permit nearly constant gajn
aver a 500-kHz tuning range, even when a 3.5- to
4-MUtz i-f is chosen, A capacitive divider provides
the impedance fransformation necessary fo match
52-0hm cable, A short length of RG-58A/U is
suitable as  an  interconnecting cable to  the
associated receiver.

Constriction

All components, except for the dunalsection
TUNING vapacitor and the chassis-moun{ conneer
tors, are installed on a 3 1/2 X 8-inch etched
¢ircuit board. A foil pattern and parts-placement
template may be obtained from the ARRL
Technical Department (see Fig. 1 A jength of
sheet-aluminum  stock, beat to  form  a
3 1/2 5 8 % 2-tnch rectangle (with a 1/4-inch lip
arpund the top), provides a base for the pu board.
Sheet-metal screws are wsed to secure the board to

Fig. 3 — Alternative input circuit.

The hottom view reveals the shielding sections
which provide a mount for the switch, as well as
isolating the stages of the converter. These shields
are made from 3 X 2-inch sections of double-sided
circuit board. C2, C3, and C4 are mounted on the
bottom side of the main board sg that they can be
reached easily for alignment purposes.

January 1972

the base. The duaksection input-tuning capacitor.
C1, s mounted oo a small shelf supported by the
6 1/2 % 3 1/2<inch front panel - see the war-view
photograph, 1 has a built-in redoction drive
which facilitates tuning on the 21- and 28-MIz
bands. . The irame of €1 contains two small
trimmer capacitors, one for edch section. The
irimmer closest to the tuning shaft is retained, but
the second one js disabled by removing the serew.
Trimmers €2, C3, and C4 are used instead to align
the front end for proper tracking. Three 25-pF
miniature variable capacitors wre employed and are
mounted on the botiom side of the circuit hoard.
Before installation, the two solder tabs on cach
capacitor wre bent out at ripht angles to the
capacitor body. Correct positioning of  these
capavitors is shown in the parts-lavout diagram
atfered in Fig. L.
Alignment

Before applying 12 volts in the converter,
check to sce that the fransistors we properly
oriented in their sovkets and that no solder bridges
are shorting the #oil sections on the pe board,
Check the tesistance from 13 (pin 3y to ground:it

(Cortinved on page n 7}
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For the Experimente

AUDIO MATCH-MAKER

Over the vears | have accumulated several
headsets and loudspeakers, No two have the sume
impedances. Likewise, they varely match the
output impedance of my receiver. As 4 result the
signal | hear is less than optimum. | solved my
pioblem by using an auwdio transformer with
wmultiple taps on the primary aond secondary which
I select by means of a rotary switch. [ now hear the
weak signals that eluded me because of this

inismatch in receiver output to hieadphones. — A,
A, Cabriele, M.D., K3BZK

Mutti-tap audio transtormer wused to match a

variety of impedances,

S1 — i-pole, 3-position wafer switch,

§2 - 1-pole, 7-position wafer switch.

T1 -~ Line to voice coil transformer {(Stancor
A-8104}.

MOUNTING A 2METER 5/3-WAVELENGTH
ANTENNA ON A VW FASTBACK

Since  the product review describing  the
Regency HR-2 appeared in @ST for August, 1971,
this writer has been asked many times how he
mounted the antenna mentioned in the write-up.
Because a VW was wpecified as the automobile in
use during the evaluation period, several VW
owners have asked for this information,

The photo shows how an aluminum bracket can
he formed to support the antenna and its base
mount. Shown here Iy an Antenna Speviakists
S/8-wavelength vertical whip for use on 2Z-meter
fm. The assembly is mounted on the right front
side of the var, just ahead of the windshield
(opposite the be untenna). The transceiver is

monnted under the dash on the passenger’s side of
the front sest. This armngement permits a very
shott length of S0-ohm coaxial feed line to be used
hetween the rig and the antenna — approximately
3 feet.

The aluminum bracket 15 made from
1/8-inch-thick stock, The heavy-prade material is
necessary to assure rigidity and long life for the
bracket. Attachment to the car body is made inside
the trunk lid by means of three No. 8 sheei-metal
serews. The coaxial cable is simply routed through
the mating surfaces of the trunk lid and car body,
and is held in piace (without undue crimping) by
the weather seal of the lid.

The advantage of using this mounting technigue
is that no exterior holes need to be made in the car
body. By installing the antenna at the front of the
cdr, ignition notse is less likely to cause a problem
with reception because the VW engine is at the rear
of the vehicle.

Performanse has heen good with the antenna
side-mounted as shown, No troublesome lobes have
been evident. WIEKLK has his antenna mounted in
a like manner on his VW Squareback, and reports
good results, - WICER

ALUM. OR

o _
# BRASS STOCK

Sketeh of the aluminum bracket showing the
approximate pitch of the bends. Some experi-
menting may be necessary to obtain the precise
hend angie needed to provide a true wvertical
positioning of the whip,

Photo showing the antenna attached to its
homemade bracket. The bracket has been painted
to match the color of the car, The teed line is
routed through the crack between the trunk lid
angd fender.
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LMETER CONVERTER MODIFICATION

T had difficulty in getting the local-oscillator
crystal on frequency after bailding the “High
Performance 2-Meter Converter” from June, 1971,
OST. The trimmer capacitor suggested in Fig, |
(C36) did not have significant effect in my model,
In fact, oy oscillator was operating 7 kHz higher
than §8 MHz.

My cure for the problem was the addition of a
small variable inductor in serfes with one leg of the
crystal, as shown in the diagram. 1 used a
1/4-inch-diameter iron-core slug-tuned form with
approximately 3 fums of wire wound over it,

[ substituted Motorola HEPS3s for the 40637s
specified in the article. 1 was unable ta get the 4
volts pk-pk output at the junction of 29 and C30
while using these transistors. The problem was
solved by chanpging R13 to 100 ohms,

1

4 A
MPF10Z :Ecm
Y S L7 c19

ACD COIL
HERE "'?

100k
c3s

Modification of erystal oscillator showing addition
of variable inductor in series with crystal.

Performance with this converter is outstanding!
P'm hearing distant stations (60 miles or more
away) while using a 19-inch ground-plane antenna
55 feet in the air. Others in Kansas City need
beams to obtain equal reception! ~ Bob Keplinger,
KOCTK

ELIMINATION OF STATIC IN
FAN DRIVE BELTS

Recetver static it somatimes a problem for me
when my forced-air furnace operates. 1 traced the
trouble to the fan belt. T had heard that a belt
dressing was available that would cure static, but ¥
wanted ta climinate the noise as quickly as
possible. Using a rag saturated with alcohol, |

cleaned the belt thoroughly and the static
completely  disappeared, -~ James 8. Collier,
W2QBR

HOLDING LIGHT-WEIGHT EGUIPMENT
iN PLACE

Years ago, amateur equipment would stay put
by sheer weight @slone. Today, light-weight
transceivers and the like will scoot off the desk
with just a slight nudge,

I have found that a piece of indoor-outdoor
carpeting will hold them in place. The equipment
feet nestle down into the nap of the carpet. The
rubber backing helds the carpet material firmly to
the desk top or other surface,

January 1972

IREreHl OrF armhine. an

When stacking gear, put a piece of carpeting
under the feet of the top unit. This should not he
used on a vented cabinet of course, bt is great for
solid ones, such as speaker enclosures, - &Ed
Heubackh, WA

ETCHED CIRCUIT BOARDS WITH NO FUSS

in the course of making a considerable number
of cirveit boards during the past few vears, [ have
arrived at a style, which though not seited f{or
many commercial requirements, is sofficient for
most amateur needs. [nstead of etching an
elaborate pattern of lines, circles, dots, and curves,
i have designed all of my boards in a mosaic, or
floor-tile pattern. 1 find three distinet advantages
to this method of layout. First. there is less copper
foil to be etched away, second, 1here are no fine
lines of foil to pop off the board when exira heat is
applied: and third. there is a much greater latitude
available in the placement of parts.

Anyone who has access to a Dremel-type driil
can make his own boards without resorting to
chemical etching, After laying out the desired
pattern on paper and dransferring the design to the
copper foil, it is a simple matter ta cut through the
foil with a fine rotary saw, or a small emery saw
wheel.

]
!

Qtov

nsi

0s1

FQIL SIDE

Shown is a light-Hlasher board and the pattern for
the etched cireuit board to buiid it an.-

Shown is 2 fypical circuit and the bhoard that |
would etch, drill, place components on, and have
in operation in about 30 minutes time. Although
this is a simple design, I have made more complex
circuits in about the same time and they have
remained in operation a long while without foil
failure. -- . T. McAlister, WSHKT/4
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SIMPLE OSCILLOSCOPE PREAMPLIFIER
REVISITED

Technical Editor, QST

In the October, 1971, tssue of GST on page 56
{Hints and Kinks), the “‘Enmple QOscilloscope Pre-
amplifier™ is said to have an output impedance of
“roughly 20,000 ohms.”” This value is evidenfly
astimated from the assumed Darlington-transistor
collector impedance alone, The 2900-ehm collec-
tor registor will assure that the output impedance s
no greater than this value, In fact, if a 20kE) device
cutput impedance is assumed, the output imped-
ance is the equivalent resistance of 3900 and
20,000 ohms in parallel. This is about 3300 ohms.

Also, a simple amplifier like the one shown
should have a flat frequency response many fimes
higher than the 30 kHz given, unless the ouiput is
fed through a fong cable to a relatively low-
impedance or high-capacitance load. It would be
desirable in imost cases to eliminate the S-volt
battery by using some interns: scope voltage, even
if it had to be rectified and filtered filament
voltage, -~ Franklin Swan, WOSIA, Instructor,
Misstonary Radio Dept,, Moody Bible Inst., 820 N,
LaSalle Street, Chicago, IL 60610,

LOW-LOSS PASSIVE BANDPASS CW FILTERS
Technical Editor, Q5T

The article, “Low-loss Passive Bandpass (W
Filters,” by D. (. Rife, which appeared in the
September, 1971, issme of QOST, discussed an
interesting appﬁcatlon of Norton’s impedance
transformation as applied to filter design. Capaci-
tive impedance transformers were used to change
the impedance of the series-tuned elrcuit in the
handpass filter discussed in the article. This al-
fowed a standard 44-mH surplus loading coil to be
used instead of a nonstandard 542-mH cojl. {See
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Fig. 1 — Butterworth-response bandpass fitter with
input and output inductors tapped for impedance
transformation. Graph at B is measured response
for circuit of A,

56

Figs. 5 and &, page <44, September, 1971, OGS
I'he disadvantage of this procedure is that addition-
af capacitors are required, two of which have the
relatively high value of 1 UF. An alternative
method of transforming the impedance of the
center series-tuned section is available. The fact
that the 44 and 88-mH coils both have center taps
makes this alternative method possible, Of course,
for the 11- and 22-mH values, this is not feasible.

Mr. Rife's design example on p fe 43 used an
impedance transformation of (3.51)% or about 12,
so the requu'ed center inductor is only 44 mH.
However, by using the input and output inductor
center taps (to obtain an impedance transforma-
tion of 4) and by slightly changing the values of
center frequency and the filter bandpass, it is
possible to obtain a filter design in which only the
standard loadingcoil values are required. The
alternative filter design schematic diagram and
measured response curve are shown in Fig. 1.

Note this astternative filter design curresponds
te Rife's design of Figs. 5B and 6 where fmenn =
875 Hz, 1.1 = 44 mH, and B2 = 353 Hz. In order
far the center inductor to be a convenient 132 mH
(sum of 44 and 88), Rife's fi, value of B75 was
increased by 1,26 percent to 886 Hz and the value
of B/2T was increased by ‘L5 percent to 362 Hz,
Comparing the attenuation response curves of the
twe filters shows that they are essentiatly identical.
The disadvantage of the alternative filter design is
that an extra 88-mH coil is required, but this, I
believe, is preferable to the capacitors which are
required for the design published in Fig. 5B, The
capacitors required for the alternative design can
be assembled with 0.22- and .022, and 0.68- and
054F capacitors, making it very convenient in this
respect.

The filter response curve demonstrates some
interesting characteristics of the Buiterworth band-
pass filter. The 3-dB passband, 362 Hz. was
tdentical to the design value, and the values of f
and fo were measured as 724 and 1086 Hz,
respectiveiy. Since this handpass filter was derived
from the 3-element Butterworth low-pass proto-
type, the response should show an attenuation of
18 and 36 dB at two times and four times the 3-dB
cutoff frequency, respectively. Thus, for a perfect
filter, the 18-dB handpass witl be 2(f2 — f7) and
the 36-dB bandpass will be (2 F1). The
calculated (and mensured)} 18- and 36-dB bandpass
values were 724 (735) Hz and 1448 (1465) Hz
respectively. The fact that the measured 18- and
36-dB baodpass values were slightly greater than
the calculated values is atiributed to the coil and
capacitor losses. The good agreement between the
measured anpd calculated values of the filter re-
sponse confirms that the use of the inductor taps is
feasible and this possibility should be explored
before considering other means of impedance
transformation., -~ Edward E. Wetherhoid,
WINON, 102 Archwood Ave., Annapolis, MD
27401,

e

Technical Editor, QST

In the article, *L.ow-Loss Passive Bandpass CW
Vilters,” by D. (I, Rife (September, 1971, Q5T),
there are a few minor errors which should be called
to attention, First of all, the equation for 3 in
Fig. 4C, page 43, has 2 minus sign missing.
[EDITOR’S NOTE: Se: Feedback, December,
1971, ST, page 47.| With reference to Fig. 1 of
that article, a constant-k or 3-pole Butterworth
bandpasg filter is shown, and net a 6-pole filter, as
is mentioned in the text. Some authors use the

QST for



terms, third-order, ! or threestage. 2 The statement,
“As can he seen, the computed bandwidth has
almost been realized,”™ muy be all right with regard
to the use of these filters, but ihe measured
buandwidth was 427 Hz, which is 20.9 percent
greater thun the design bandwidth of 353 Hz.3

There seems to be some misunderstanding or
misconception on the part of 2 few would-be filter
designers. This may be in part Decause of the Vact
that many of the hooks on modern network filter
design published in the 1960s have errorsin them.
- Joseph A, Gurowski, 18313 Caroline Adve., Lin-
den, NJ 07036,

MORE ON THE SOLID-STATE PREAMFLIFIER

Technicat Editor, QST

1 built the saolid-state preamplifiec by WALIVE
and WA4AMGKX in September, 1971, O8T.% May 1
suggest if anyone builds this unit for multiband
work with switching, a resistor should he installed
in series with the base of wach transistor. The

I Zverev, Flandbook of Filter Synthesis, Wiley,
New York, 1967.

2 Hansell, Filter Desitnsy aund Evaluation, Van
Nostrand, New York, 1969,

3 [EDITOR’S NOTE!: 3
measued response from the theorelical atienua-
tlon curve accurs partly because Rife selected
commonly available values of capacitors, shown in
his Fig. 6, as opposed to the design values shown in
Fig. D. 1l may be seen that the values of these two
diagrams differ in some instances by an amount
greater than 15 percent.]

4 Belcher and Vietor, “A General Purpose
Solid-State Preamplifier,” 087", Gimmicks and Grd-
gets, September, 1,

The departure of the

resistance  value should be approximately 1oo
vhms, and the resistar should have short leads, The
preamplifier does have considerable gain, and it
may “take oft™ without these resistors.,

With a gooul receiver the preamplifier still may
he of use to those working 10, 15, and 20 meters
an a quiet morning. Tt is doubtfel that any
improvement will he found oo the lower frequen-
vies when the preamplifier is used with a receiver
of good madern design. Paul T, Arkins,
WRB20ZW, 56 Ormsay St., Park Ridge, NJ (17656,

FEEDBACK

The code-practice osciilator described in the
Hints & Rinks column of QST for December,
1991, should have the emitier of Q1 connected to
the negative side of the (0 Mf capacitor and the

positive side should be connected to  chassis
ground,
In the 1971 Field hray Results in November

Q8T the score of WISYE/L, the Newport County
RC, was inadvertently omitied from the results. It
should have read: 620-B-10-1640 under (Mass 3A.

In the 1971 Field Day resulis, 98T, Movember,
1971, the score of WAKVK/4, the Henderson (Ky)
ARC was inadvertently omitied from the results.
The score should huve read: 1059-B-12-2368 under
Class 24,

Tentative dates for major

] 9 7 2 ARRL operating activities.

Sanuary February March
6 Qualifying Run, WoOWP 2 Qualifying Run, WeOWP 3 Qualifying Run, WeOWP
89 VHESS 546 DX Conmpetition, phane 4-5 DX Competition, phone
1?2 Qualifying Run, W1AW 5-13 Novice Roundup 10 Qualifying Run, W1AW
-l6 CD Party, cw 10 Crahifying Run, W1 AW [8-19 DX Competition, cw
223 CP Party, phone 13 Frequency Measuring Test 27 Moming Qual, Run, W1AW
$-30 Simulated Emerpgency Test 19-20 DX Competition, cw
Aprit May June
S5 Qualitying Run, WeOWP 4 Qualifying Run, WoOWP 7 Quualifytng Run, W6OWD
11 Qualifying Run, W1AW 1y Qualifving Run, W1AW 1-11 VHE QSO Party
5-16 CD Party, cw 13 Frequency Measuring Test 15 Qualifying Run, W1AW
-23 I Party, phone 2425 tield Day
28 Morning Qual. Run, W1AW
Judy Angust September
6 Qualifying Run, WeOWP 9 Qualifying Run, WoOWP 7 Qualifying Run, WeOWP
14 Qualifying Run, W1AW I3 Qualitying Run, WIAW 9-10 YHF QS0 Party
i5-16 *Open”™ D Party, cw [y Frequency Measuring Test
22-23 “Open” OB Party, phone [3 CQualifying Run, WIAW
26 Moming Qual, Run. WIAW
October Norember December
4 Onalifying Run, WoOWP 1 Qualifying Run, WeOWP 6 Qualifying Run, Wol)WP
12 Qualitying Run, WIAW Hy Qualifying Run, WI1AW -1 180-Mcter Contest
-15 D Party, phone 1T Frequency Measuring Test 12 Qualitving Run, W1 AW
-22 CD Party, cw 11-12 88, phone 3N Moming Qual. Run, W1AW
IR-19 S8, ow 31 Stmight-Key Nite

January 1972

57




Dycom PSU-13 VHF Scaler

'DYCOM HAS just introduced a vhi scaler tor use

with hi counters. Designated the PSU-13, the
unit will divide any input frequency in the range
from 10 to 240 MHz by a factor of 10, Only 110
mV of input signal- is needed at 144 MHz, an
indication of the excellent sensitivity of the scales.
Another use for the PSU-13 is to divide a vhf signal
so that it can trigger the sweep circuit of an
oscitloscope. Some ‘scopes have sufficient vertical
sensitivity  to display vhf signals but lack vhf
synchronization capability.

The PSU-13 gealer iy housed in a heavy-duty
wluminum case, All components are mounted on
twe pc boards. Input and output connections are
viz BNC connectors. The unit is very robust, so it
should be able to endure the rigors of service work
indefinitety.

All of the circuitry for the input amplifier and
the dJivide-by-ten counter is contained in 4 single
integrated cireuwit. The IC package is marked only
with a manutactyrer’s house numbes; it is probably
a spevial item made for Dycom, as this writer could
find wo cquivalent ¥ listed in any of the
manufacturer’s catalogs. Quitput from the IC drives
a buffer consisting of (t and Q2. This circuit,
shown tn Fig. !, provides approximately 2 volts
peak-to-peak output, enough to drive any of the
pupular hf counters, even when a long intercon-

output 09

BUFFER

INPUT
FROM
10 1C

Fig. 1 -~ Circuit diagrarn of the PSU-13 output
amplifier.

The power supply for the PSU-13 is focated on the
lower circuit board. The frequency-divider IC and
output buffer are Jacated on a second board which
is mounted over the input and output jacks to
attow short interconnecting leads.
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necting cable is employed. The input circuit of the
IC is protected against high f voltages by
back-to-back silicon diodes. Dvcom rates the
maximum input level at 2 volts rms, which seems
to be conscrvative, ay other scalers with similar
input circuits are rated tor up to 50 volts. -
WIKLK

Dycom PSU-13 VHF Scaler
Dimensions (HWD) and Weight:
2 3/4 inches, 1 1/4 pounds.
Price Class: $90,
Power Reguirements: 117 Vac, 3 W.
Manufacturer: Dynamic Commuaications,
lnc., P.O. Box 10116, Riviera Beach,
FL 33404,

dxdx
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The Heath HW-101 SSB Transceiver

THOUGH SOMEWHAT similar in appearance to
the carlier HW-100 sshicw transceiver, the
Heath HW-101 has been subjected to u face Jifting.
The interior has been modified to sume extent to
provide greater flexibility for the ow/phone opesa-
tor. The HW-100 had just one i-f filter.1 Thus, the
operator found himself equipped with a receiver
section whose i+ bandwidth was set only for ssh
work. If he wanted to use the transceiver for cw
operation he was limited to phone sclectivity.
Alternatively, a ow filter could he purchased trom
the manufacturer and installed in place of the
phone filter. That arrangement was rather a grie-
vous one for the person who liked to work both
ssb and reduced-QRM cw because the cw filter was
unsuitable for ssb reception. Now, with the
HW-101, chassis hardware is included with the kit
to enable selection of a 2.[-kHz filter for ssb use,
or a 400-Hz filter when nsing the cw mode. The
400-Hz filter does not come with the kit; it must
be purchased separately.

A umique style of drive assembly was employed
in the HW-100, bu¢ it was subject to backlash after
several months of use. A more reliable dial-drive
mechanism has now replaved the plastic-geuar type
‘ised in the earlier model. The HW-10! uses a
packlash-free ball drive which tunes smoothly and
resets to a chosen dial position with accuracy. The
turable oscillator is generally the same as far as the
gireuit is concerned, but a different-styvle variable
capacitor is used because of the vhange in mechani-
cal layowut of the Jdrive control. The new parts can
be purchased from Heath and installed in the
HW-100 if one js willing to remove the VFO
assembly and replace the variable capacitor. The
new dial drive will fit into older units, sccording to
the manufacturer,2

The remainder of the vircuit and mechanical
chatacteristics pretty much reflect the makeup of
the HW-100. However, scune subtle changes have
been made in the receiver front end to provide
hetter uniformity of overdll gain from 3.5 to 30
MHz, (Some owners of the HW-100 reported
reduced gain on the 15- and 10-meter bands,
though the notse figure was satistactory.) The unit
built hy this writer does, indeed, seem to have
plenty of “whomp® on bath 10 and 15 meters.

Construction

Approximately 50 hours weve devoted to the
assembly job when buwilding the HW-101 with an
additional 10 hours to test and align the equip-
ment, The builder has had very little experience in
constructing amateur gear, homemade or other-

1 The HW-100 iransceiver was reviewed in Q87
for January, 1469, p. 51.

21§ the reader coniemplates modifying an
HBW-100 for use with the HW-101 dial mechanism,
it is suggested that be purchase the HW-101
assemnbly manual fivst, Then, study the dial assem-
bly instructions, write down the parts needed for
the modification, and order aceordingly .
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wise, The HW-101 seemed like a formidable under-
taking for 2 Novice on the brink of becoming a
General. Happily, things went smoothly, and the
end result was well worth the time spent in getting
the piece together. The testing process was compli-
cated by the writer's lack of test gear.

There were 2 few prablems. Two of the
slug-tuned coils on one of the exeiter po boards
were defective, having shorted B-plus leads. The
fanlt caused two decoupling resistors to go up in
smoke when the power was first turned on, Upon
locating the short circeuits, the offending coil wires
were pried away from the coil-form tugs against
which they were shorting, The burned-out resistors
were replaced; then all worked ds the book had
ouftiined. The PA piate rf choke went up in smoke
later on during the checkout process. The cause of
the failure was traced fo the writer’s carelessness
when snipping off’ the pigiails of one of the parts In
the PA compattment. The sharp end of a pigtail
had been pressing into the choke winding, finally
causing it to short out,

Paroramic SPE 4
MODEL,

SWEEP WIDTH FACTOR

FEig. 1 - Spectral display of the HW-101 output
signal during two-tone testing. The third- and
fitth-order distortion products are down better
than 39 dB below PEP output., {The scale is
calibrated in dB below a single-tone test, which
may ?e converted to Heath’s system by subtracting
&dB,

I - 1° |



Performance

Generally speaking, the HW-101 showed perfor-
mance traits which were simiar to those of the
OM's HW-100, However, the 400-Hz sclectivity
chubles the HW-101 fo run circles around the
HW-100 when operuting cw. The dial mechanism
has 4 more positive feol, and no backlash could be
detected even when using the 400-Hz filter. Fre-
guency stability is exvellent, as is characteristic of
the HW-100. On-the-air ow testy were performed at
the ARRL lab, and reporis of RST 599 were
frequent. On phone, reports of goad uudio quality
were obtained from all of the siations contacted,

Tests were made with the ARRLS spectrum
analyzer to determine whether the curier suppres-

Interior view of the HW-101 topside. The VFO is
at the lowsr center. The cover has been removed
from the PA compartment to show that plenty ot
room tor air tlow has been allowed — an aid to
tube life,

sion, hammonic output, and distortion {(IMD} were
within bounds. AN tests showed the results to be
well within the manufacturer’s specifications. A
spectral display is shown in Fig- 1.

In closing, the writer would like to say that the
less experienced amateur should not be afraid to
purchase und build the HW-101. If you can follow
instructions carefully (the assembly manual is
worded in clear language and is profusely ilus-
trated), and it you can use 4 soldering tron
properly. no problems should result. The tig will
get 1ts workout once that General Class license is in
hand! - Ex-WNILLQ ’

Heath HW-101 Transceiver

Dimensions (HWD) and Weight:
f 516 x 14 13/16 x 13 3/8
17 pounds,

Power sequirements: 700 to 850 volts de at
250 mA, 300 volts dc at 150 mA,
-§15 valts de at 1O mA, and 12 volts
ac vt de at 4.76 AL (The Heath HP-23
ae supply can be used for fixed-
stution use, The HP-13 de supply is
available for mobile operation. )

Price Class: $350.

Manufacturer: Heath Company,
Harbor, M1 49022,

inches,

Benton

The 400-Hz and 2,t-kHz i-f frlters are lacated on a
mounting plate near the filterselector switch {low-
er foreground). The selector switch is rmounted
woncentricalty with the rf gain control an the front
pangl, The cable harness 15 factory made. The
variopus cable breakouts connect to the bottom
sides of the five pehoard modules.
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e Strays "%

Because o©f an FOC rule violation, the
multioperator score of WABIQM in the 197}
ARRL DX Competition (p. &1, Sept. @ST) has
been disqualified.

Stolen Equipment

During the past summer the entire club station
at the Colorado State University, Fort Collins, was
stolen, The wvlub is particularly interested in
recovering  the following Coling  equipment:
785-3B receiver, serial 15640; 325-3 transmitter,
serial 12000; and 51 6F2 power supply, serial 164%.
Contact W, H. Solfermoser, KQDVI, Administra-
tion Building, Colorado State University, Fort
Collins, CO 80521,

A G.E. Port-Q-Lnit, Model HN-3a263, serial
4210624, R.R. No. 95 — MRO 12121, property af
the Penn Central Transportation Company, was
recently stolen. Cantact Patrefman Donald ).
Parker, Metropolitan Region, Otfice of Huper.
intendent of Police, Penn Central Fransportation
Company, Grand Central Terminal, New York, NY
HoL7.
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What You Always

Wanted to Know
About SSTV

But were afraid to ask . . .

BY FUGENE H. HASTINGS,* WIVRK

FOU MEAN you van actudly see the other
L fellow?” he asked. “OF course!™ [ replied, and
thence started a long session of guestions and
aswers about a new facet of ham radio just
beginning to be noticed: slow-sean television, or
S8TV.

This article was written as the result of phone
valls  and  on-the-sir  suestioning,  questioning,
questioning ~ just as [ onve questioned the what,
where, and wity of this cxciting new medium. It is
aot 1 how-to-build-it article ~ it’s u how-fo-de-it
coTimentary,

Does It Really Work?

Fiyst of all, SSTV does work, and it works
better than tmost bams think it probably will when
they first bear about it, Credit must be given to the
dozens of pioneers who, with no commexcisl
cguipment to call upon, designed and built the first
units from all sort of exotic and surplus parts.
The technical expertise of several of the active slow
scanners oh the air today is truly amazing — these
chaps ate constantly revising and trying new circuit
approaches, and now there axe circuits available, in
some cases complete with printed boards,? that
enable one to reeeive pictures for ubout 550,
depending on how muoch junk is in the junk bos!
The Robot commercially available gear,? which |
must admit [ have been using For a year now, really
caused slow scan to grow by leaps and bounds. Not
oy was it perfected, but the pictures were of
cxeedlent quality wsing, not “junk-box™ parts, but
the best parts availuble for the job at hand,

Buf what can you do with it? What good is it?
Well, a large number of hams now active on slow
sean have made the commeni, *"This is the besy
thing that has happened fo amateur radio since ssb,
[t has comnplctely rekindled my interest’” 1t is
interesting {0 observe the farge number of
two-letter-call  stutions  sending  and  receiving
picturcs — hour after hour, day atier day, “This is

* 08 Forest Ave,, Swampseott, MA 01407,

1 Through WEMXV, 2843 Mavglen Way, San
Jose, CA 98133,

2 Rabot Hesearch, Ine., 7591 Convoy Couri
San Diego, CA 92111, (See “Recent Equipment,’
25T for November, 1971, “Rabot Hesearch Model

} 88TV Maonitor and Model 80 Camera,’}
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The author in one corner of his shack is shown
adjusting a Cosmicar 22- tao 66-mm zoom lens on a
Hobot camera mountad on a Sunset 3000 tripod.
From this spot 8 feet tram the operating position,
pictures can be shot of the operator and the radio
gear for taping or hve transmissions.

Ca — W1VRK, photographed from the tace of the
TV monitar, The original was made from a
Sunday-suppiement newspaper ad (girl), part of a
QSL card (WIVRK), and a 1965 magazine cover
{CO), and was recorded on a reel-type tape
recorder, The tape was then cut and spliced into a
continuous loop of exactly the right length, and
can he run endlessly through the recorder as
needed tor calling CQ.
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how ham radio was meant to be,” one chap said. I
just had a great QSO with this fellow up 0
Michigan and then he sent me his picture wnd
scenes of his shack. And then his XYL came in,
and boy, what a good-looker she was. . . " The
thrill and excitement of slow-scan TV in the
author’s estimation is simply this — vou can
actually SEE the fellow you ate talking to, and he
is sending you his picture because he wants to do
50, then and there — not later, in an envelope. It is
a personal communication, and 2 very real one.
Not just a voice. but an entire translation of
language and personality.

Of course there are other aspects too, Using a
bit of detective work one time [ questioned a chap
| was ialking with ubout what it was in the picture
of his shack that looked like a Collins S-ine under
his Collins S-ine. 11 thought he bad made some
dandy matching gear tor phone puiches or
something.) He sheepishly admitted that 1 had
spotted his SPARE S-line no less! (Just in case!)
Then there is that ham out west who has hanging
in his shack an unusual decoration - @ complete
human skeleton! One fellow last winter who had
just received his new slow-scan gear that day was
working me as one of his tirst contacts. “Can you
see anything?” hie usked, “Yes.” | replied, “you are
sitting there at noontime in your pajumas.” He
shut off his camera.

Admittedly, those hams with a moderaic
mterest in  photography o a bhetter job of
composing and cxposing pictures — at least at first
they do. For a noncamera bug 1t takes a little
longer, as basic principles of composition, focusing,
lighting, and so on, have to be leurned all at once.
But everyone is anxious to help, and prefty soon
good pictures are the order of the day.

What Bands Can I Use?

Slow scan is permitted on ull bands except 160
weters. [n license-segregated barels such as 75 and
20 meters, only those hams with Advanced or
Fuatra Class licenses are permitted to transmit
pictures. This, by the way, is why v many operate
o, for exampie, 14,230 MHz and not 14,340 MHz

This shows W4MS artistry; it was recorded trom a
fading 20-meter signal which caused the wiggly
lines. (3SB can also cause ghosts and gray overlay.

as the DXery often ask us to. We can’t move whers
the FOC won't allow us! The best pictures are
those from 5-9 or better signals on the higher
frequencies such as 15 or [0 meters. This provides
*closed-cireuit™ yuality. Band condifions, unfortu-
nately, have precluded much activity above 21
MHz except on a local hasis (seme have used
2-meter repeaters!). Most activity is found on 20
meters. However, because of QRM and fading (fast
(QSB causes “‘multipath” or “ghosts™), several hams
have sought to incréase activity on  other
frequencies. The 40-meter bund (7.220 MHz) is
very popular in the West and Midwest where
Fusopean broadcast i not a hig problern in the
evenings, and 75 meters (3.845 MHz) is good
locally, although usually plagued with ghost images
as fading sets in.

When fuding is minimal on 20 meters, superb
pictures have been teceived on a world-wide basis.
in the Boston area for example, 1 have received
excellent pictures from Wales, England, and the
Netherlands with 89 signals or better, quite often.
And guite avceptable pictures from Greece and
Israei have been received with S-7 signals, Nine-plus
signais from the southern slow-scan stations in
Puerto Rico, Guadeloupe, Nicaragua, and the like,
have produced pictures os clear as locals. Marginal
pictures tor myself on the East Coast ure from
stations in Australia and New Zealand whose little
glectrons get rvather lired after bouncing those
thousands of extra miles. Still it’s fun - and one
Aussie’s kangaroo trademark has no substitute!

“Can SSTV be run on a~-m?"" { was asked. No,
the FCC hay limited the bandwidth on the 10-
through 80-meter bands to that consistent with an
ssb transmitter, Above 1U-meter Frequencies the
rules vary 2 hit and of course on 440 MHz yvou can
run  regular “fast scan™ TV with  its wide
handwiith. SSTV runs audio tones from 1200 Hz
to 2300 Hz, and this is parrower than many phone
signals, This narrow renge, incidentally, is why
sfow scan can be tecorded on virtually any tfape
tecovder, including the cassette varicty. The big
guality factor here is speed regulation of the
recorder, noi frequency fesponse. Usnally 7 1/2-
in.fs speed gives superior picture quality but hams

This picture was transmitted by PAGLAM, Arthur,
who sends excellent pictures from the Netherlands
using homemade cameras and receivers. The

hghting for this picture was provided by his regular
worlkshop fluorescent lights.




being hams, the amount of tape saved at 1 7/8 in./s
is often a deciding factor. [ personally advocate
1/2 in./fs.

You Mean I Can Record Right off the Air?

You certainly can, and most hams do. A video
record of the 286 contact can be lots of fun. Tape
is used as a regular tool on SSTV. Your station
identification, your own picture {your best pose
and prefile!), those of the family, anything that
takes time and patience to compose, are best done
once and recorded so that you won’t have fo set up
the same shot all over again for the next contact.
My own CQ call, for example, is on & continuous
loop of tape 8 sceonds (one complets frame) long,
and keeps runming for as long as | wish to call CQ
without bothering the camera each time. Another
good factor with tape i% that you can erase poor
pictures and not transmit anything that isn’t just
perfect. At 7 1/2in.fs specd the recorded picture
should be absolutely as good as the live original.

Hams have often wondered how complicated it
it to modify their present equipment to accept
dow scatt. Good vews - you doa’t. The audio
from the picture (whether it be tape or camera) is
merely fed into the ssb transmitier mic input, and
the SSTV receiver — for some reason feferred to as
a “momitor” is conmecied to your rtepular
communications-recetver  speaker terminals, in
pacalle] with the loudspeaker. That’s all there is to
it!

Another DXer, ON4DN, from a 15-meter transmis-
sion. The slight overtrace of raster is caused by the
Eurgpean 50-Hz ac mains that conflict with the
syne pulses of our American 60-Hz units. Although
this is noticeable, the quality is still quite good,
Qur signals received in B0-H2 countries also have a
similar change of raster,

The ssb receiver or transceiver is tuned in for
proper zeto beat to the station you waic copying,
usnuafly on the fellow’s voive, just as vou normally
would, and then the cireuitry in the TV monitor
goes to work and sorts out the thousands of pulses
of white. grey, and black into a picture on the
sereen, Now this is different, Rather than seeing a
continuousty maving image us you do on NBC, you
get a still picture vach 8 seconds. This time period
is primarily a function of bandwidth, and with
what the FCC allows us, the B-second 120-ine
picture i the best compromise. If you have ever
watched a radar scrcen during operation, you
remember how the picture sweeps across the
sereen, refreshing and brightening the tmage as the
trace line washes actoss the picture. Slow scan is
quite simitar — the trace rons from top to bottom
in 8 seconds, traving 4 new picture as it goes, The
same fype of tube that is wsed in vadar, the -7
phosphor (long persistence, slow fade), is used in
sfow scan. Some of the older surplus tubes use low
voltage but the newer tubes, such as in the Robot
squipment, have 12 k¥ on the anode — providing a
brighter, sharper picture, Still in «ll, the best
pictures are xeen ina dimly lighted room so the eye
can see the glow of the entire screen, not just the
trace area aloneg. In 4 dark room you can shut the
set of and still see the last piceure for nearly a fuil
minute, plowing cerily at you like the ghost of
Christmas past! {if Charles Dickens were alive
today, he no doubt would be a ham!)

How Canr I Make Photographs of
SSTV Pictures?

Many slow scahners have developed a new side
hobby ~ they have been photographing the screen
and sending the pictures o the transmitting
amateur to show how well his pictures were
recgived. This can be done easily with a Polaroid
camera of any other vamera that allows you to

These two frames from WSGQV illustrate the excellent quality available on 10 meters — when. and. 1f
the band opens! Both pictures were sent an a homemade flying-spot scanner of top quahw AT ueversmg
circuit can give the white-on-black effect.




hold the shuiter open on “B” or *T." On Polaroid
electric-eve models (recent vintage} you mount the
camera on a tripod or other rock-steady surface,

focus carefully, prefersbly with a close-up
attachment, then cover the electric eye with your
finger or a piece of black tape. Dim the room lights
to practically zero and at the beginning of a picture
trace, open the shutter. Hold the button down
during the entire B-second irace, then quickly
release the shutier. One ot two pictures later you
will have determined the correct exposure and
focus, and there is your pictuze! On other cameras
the proceduse is similar, but you have to wait to
see your pictures.

This leads us to another believe-it-or-not
special, There is an inner group of slow scunners
that is sending COLOR SLOW SCAN And they
tell me that the resalts are surprsingly good!
Pictures are taken as above, but color filtration is
used on both the sending and receiving ends, A red
“A™ (No. 25), a blug (No. 47) and a green (No. 58}
fitter are used, with each person using the same
filter at the same time. Color film is used in the
camera, and without advancing the tilm exposure is
first made for the red, then the blue with the blue
filter on, and then the green. The vamera must be
extremely steady. (Good results have been obtained
using both stide and negative color films, You have
to determine the best exposure yourself, as
gvervone sets his TV monitor at a slightly different

GBZT sent this picture through moderate QRM an
20 meters.

The somewhat crowded operating position at
WIVRK is lighted for slowscan TV with a
150-watt reflector flood lamp to the right of the
picture and a 75-watt reflector flood lamp to the
left giving an approximate 2:1 lighting ratio for
contrast. In addition, a 78-watt reflector spoti lamp
is used for back lighting {also serves a5 an excellent
reading lamp for (JS7%), The TV monitor is shown
next to the panadaptor under the tape recorder.
Transmitting eguipment is under the counter.

brightness level, but starting exposures (for
Daylight high-speed Fktachrome ASA 160) are wed
£/2, blue /2, and gicen 1/5.6, vne trame of each
color. Other films can, of course, be used. Scale the
exposures according to ASA  ratings. Do not
femiove vour monitor scope-tube amber fikter, if it
has one, This filter removes much invisible
high-intensity blue light to which the color film is
uverly semsitive, und temoval can canse a biuish
vast, There muy also be a red spectrum present (o a
lesser degree, again to which films are yuite
sensitive although not noticed by the humarn eye.
The black and white pictures illustrating this articie
were taken on 35mm 1rEx film at £/11.

Can | Get on SSTV Without
Buying an Expensive Camera?

You will hcar references tn a flying-spot
scanner on slowssean TV, The early pioneers of the
hobby usually bujlt these scanners rather than a
camera becanse they were less complicated and less
expensive, There ate a number of bams on today
who can transmit excellent quality pictures with
their scanners! You have to put a picture or sign or
what-have-yau into a tarmet area {(such uas you
might put 2 slide into a slide projector) and you are
on the air! You cannot “aim™ it live at anyone, so
here the camera has the advantage. Several articles
tave appcared in ham publications on ditferent
tvpes of flvingspot scanners.? Another sudelight
has recently been introduced, that of converting
closed-citcuit TV cameras {used in sceumty
installations — banks, shopping centers, etc.) to

3 8ee, for example, Macdonald, “A New

Narrow-Band [mage Transmission System,” Paris |
and I, @87, August and September, 1958,

W@ZB called CQ on 15 meters, No one answered
that time, but | tonok his picture nevertheless,




slow=scan  operation. W3EFG  developed such a
conversion and HAL devicesd is marketing the
parts and printed board for around $55 sn if you
can snag a camera . . . One enferprising ham
recently bought a beautitul closed-circuit camera
system from a frustrated shopping-center owner
who was tired of paying service calls, for under
$501 A little investigation showed the trouble o be
une burned-out tube in the monitor. Talk about a
bargain!

Once you have heard an SS8TV signal it i
readily identifiable as such again, although many
hams unfamiliar with the sound refer to it as
Teletype or “foreign-broadeast™ QRM. 1If vou
listen long enough, however, you soon will hear the
audio identification required by the FCC, Acvtually,
most QS50s between slow scanners consist of a
major portion of normai andio rag chewing with an
occasional picture thrown in for good measure.
Seldom is a QSO nearly all pictures and oo
conversation. On Saturday afternoons, slarting at
2:00 Eastern time on 14.230 MHz, there is a
cross=country S5TV  pet  where pictures and
information are exchanged. This is one of the first
places that newcomers learn azbout 88TV, and the
net control stations are most patient in their
attempts to help the call-ing who have questions.

As with regular ham radio, there is a good
amount of interest in DX on slow-scan TV, Many
3STV operators have worked WAL and several are
working on their WAS. DXOC will, of course, be a
bit more difficult aithough one W4 hay 21
countries confirmed so far.5 Several countries do
not vet permit their amateurs to transmit 88TV,
There is one active USSR station who anxiously
receives pictures but is not vet allowed to transmit
any in reiurm, Japan is another ham-active nation
not yet permitting SSTV transmissions, although
recently a personal visit to my shack by an active
Japanese amateur provided him with a video tape
of himself and his call, ready to roll when
permission is received!

The subject matertal for S5TV is quite varied,
but best results are had with relatively simple
subjects photographed close to the vamera, Harsh,
contrasty scenes are to be avoided, but a moderate
amount of contrast is desirable to enhance detail.
If the subject is complicated such as a long, uverall
view of & ham shack loaded with equipment, it is
advisable to explain ahead of time just what the
fellow on the other end is going 1o see 50 that he
ean figure out details ay the picture is transmitied.

+ Box 3654, Urbana. 1L 61801,

SIEDITOR’S NOTE: While_endorsements for
two-way S8TV coniacts are available for WAS and
WAC awards, no special recognition is offered for
88TV operation in earning the DXCU award. ]

Close-up and title work is done with a 26-mm lens
and two goose-neck reflector lamps. By using
16-mm movie-camera axtension tubes, the camera
can get as case as 1/4-inch to the subject material,
Here it is 4 1/2 in. away, providing full screen size
1o a field 1 1/2-in. square, The illumination is
provided by two 25-watt bulbs although at this
close distance 15-watt lamps are more than
adequate, Average f-stap setting is €4,
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Later closeups of specific  installations  are
self-explanatory, and shots of the operator and his
family need litte explanation unless the OM has
Iong huir like his XYL! One active 88TVer recently
has been transmitting two pictures of lumself, aue
before and one after he grew his mustache, 4nd he
has been taking an cn-the-air poll oo which looks
hetfer. Here is vour chance {o “talk back” to s TV
pollster!

How Much Power Can [ Run on SSTV?

The maximum legal power on S8TV is one
kilowatt dc input. The TV signal acts like a
continuous carrfer, so your transmitter ratings
must be carefully checked before running much
power. If your rig instructon manual cautions you
not to tune for over 30 seconds or such, yvou know
that you cannot run jits fult power levet on SSTV,
Often the cw input is wired for Class C operation
and this is acceptable if carrier and unwanted
sideband suppression are good. This has a much
higher efficiency with resultant greater output and
less overbieating (plate dissipation) than linear
vperation. In any event, a careful observaiion of
the transmitter or transceiver instruction manual is
recommended hefore you run any 88TV signals
through your transmitter andfor linear amplifier.
Use an a-m or RTTY tating, if given. If in doubt
contact the manufacturer of the eyuipment yon
are intending to use! While awaiting their reply,
mn reduced input {simply fum the awdio pain
down). Cuiting your power in half merely trims 3
4B from the output, so don't worry about it.

I hope that ihis introdection to hundreds of
hours of ham fun has been helpful. Now there’s a
whole new world of enjoyment trom your receiver
und transmitter available to vou that was virtually
unheard of a few short years ago. Get with it, and
actually SEE those yvou are talking to for the first
time, You'll enjoy vyourself thoroughly., and
literally you can say “CUL, OM!” and mean it!
CUL.
[EDITOR’S NOTE: A com]p]ete bibii%;:ra hy of ail

ow-scan TV w

articles on the subject of s h have
appeared in Q5T is available upon request, Send a

stamped_self-addressed envelope to SS8TV T.LS.,
ARRL, 225 Main St,, Newington, CT 06111.]1
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Reponted from KA Flectranic Age

S BEVERY Radio Amateur knows, selectivity, or
A the ability to sepurste the desired signal from
wndesired  signuls, s estremely  important when
warking in the present crowded wmateur bands,
Every effort is wsually mude 1o design the secemver
to have as nanow a passband as possible with o
steep-skirted sclectivity curve and still obtain in-
telligant regeption of wiormatian. Fig. 1 illustrates
a tvpical seectivity curve for a modern super-
heterodyne recetver. The bandwidth s usually
defined as the width of this resonance cusve ut the
& df attennation point. Thete e limirs as to how
narrow this band width van be made and 1t has
generally been agreed these limits are 2000 He for
4, 1000 ta $500 11z tor ssbo und 1501 to 240 Hz
tar cw,

I-F Sefectivity

Phis seloctivity s uswally obtained in the if
portion ui the teveiver hy cmploying Jow frequen-
cies in the order of 30 or 100 KHz and high ¢
inductapees in the i stages. It shauld be reimetn-
hered that the selectivily characteristics are ab-
tnined trom these inductances and nut from the b
tubes which ate peeded solely to uvercome the
signal loss in the cireuitry. A inore recent approach
is to use spevial wrystal or mechunical tilters
dlesigned specifically for the i sfuge to create this
steepeskivied, narrow  pusshand  cffect. With this
arrungement the selvetivity, van be placed nearer o
the receiver's antenna input with widitional advan-
tages as pointed out by Byron Goodmanl several
VIS dBO,

¥ 7857 La Sobrina, Dalfas, X 7H240.,

linodman, “What's Wrong with Our Present
Rereivers?” (S [ May 1957,
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Aundio Selectivity

Another airangement which car assist greatly in
unproving seicetivity 1% the audio filter. The audio
flter tor vw use s @ very nacrow passband filter
having u wenter design frequency usualty in the
vicinity of 1044 Hz. Lhis s to permit the pussing
of one gudto beat note trequency. and the rejec-
tion of other beat notes on either side of the center
design frequency. Numergus articies have appeared
in 282 and the ARRL Hondhook describing the
copstruction of such units.

Recently while tuking my annual physical
ewamination ) requested, vut of curiasity, i test of
my hearing, This simple test ndicutes the hearing
lass in decibels, fram seme adopted medical
wtandard, far vasious frequencies. The results really
astounded me, not trom the stendpoint that my
fhearing loss wis particularly unusual, but because
my ears were freguency sensitive or selective, As
big. 2 sudicates, wy left car has a flat frequency
response fram 2000 Hz to J000 Hz with u rather
steep attenuation on eithes sile, The right ear,
illustrated in Pig. 3, & sharply peaked at 2000 Hz
with stecp-skirted selectivity on cither side.

You as an Audio Filter!

I'he approach was now obvivus, | cnnstructed
an audio filter with s center frequency of 200U Hz
and steppskitted selectivity haracteristics. What
could he better? [ now have u receiver with nurrow
passband 1-f wnd my ears, especially the right ear.in
conjunction with the audio filter, provide the final
touch in separating the undesired signals trom the
desired cw signal. Since my lett ear has the widest
bandwidth of 2000 Hz, this is reserved for phone
wotk with anather, wider passband receiver using
1o aodio filter, 1F wou are wonfemplating the
construction of such an wudio filter for ow use, it is
suggested that @ test of vour hearing selectivity
characteristics be anade and trom this data vou cun
determine  the proper venter fTequency o be
meorporated i the audio filfer,

While the test of my hearing ability was made
by 4 physician using a small, coinmercially-made
unijt constructed specifically for this purpose, any
amateur can make this test himsell and probably
with greater sccuracy. All you need is a calibrated
autho frequency wenerator of reasonable aceuricy
and some muans uof measuring the autput valtage,
Fur various trequencies i the audio spectrum the
signal generator output s reduced until the signul 1y

just burely audible and the outpui voltage noted

and recorded for that particular frequency, This
should be done wparaiely for each indwidual ear.
P he next step is to plot the Joss or attenpation in
decibels from some fixed point for pach frequency.
Since we are not particularly wnterested in this
from a medicul standpoint, it is suggested that the
fixed point ur stundard chosen he that lowest
wutput voltage that you arg uble to hewr uf il the
frequencies lested. The loss in decibels From ths

2MeCoy, “The Selectoroid,” (N1 Dec. 1466,

QST for
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standard  for each frequency is then determined
from the usual equation: b
Lossin Db = 2 Lagyp »}-ﬁ‘——
41

where f'g = lowest voltage audible at the
particular frequency
£y = lowest voltage wwdible at all
Frequenciey tested,

FREQUENCY-kHz

Fig. 2

FREQUENCY -kHz

Fig. 3

It is well known that the upper frequency limit
ol hearing for young people is approximately
16,000 Hz, gradually dropping to approxitnately
22,000 Hz as one gets older, However, | was
astounded that mine dropped off so rapidly. The
only explanation that 1 can come up with is that
this was brought ubout through 35 vears of cw
operating i the amateur bands with the Bedlam
associated with 12X pile-ups, ORM, and QRN JAEF]

HF Receiving Converter
(Continued from page 53}

should be 250 ohms or highern A fow-tesistance
reading indicates a fault which should be vorrected
betore power is applied.

The hf crystul oscilfator s aligned fisst. Some
means of detecting the oscillator signal, such us an
hi ascilloscope,; gencral-coverage receiver or wive-
tieter, will be needed. Whatever the indicaling
device used, it should be inosely coupled to the
oscillator tank circuit to be checked. Oscillation is
started by varying the inductance of the tank
ihductor, moving the siug in the coil Yorm. Best
operation iy achieved when the slug is set just
dbove the peini of maximum oscillator output, vn
the high-frequency side ol resanance, After an
oscillator coil has been sei, the [2-volt supply
should be switched on and oftf a few times to see
ihat the osoitfafor starts reliably, If mob, oy a
seiling that provides shightly less inductance.,

Adjustment of the mixer-output circuit is the
next alignment tusk., The mixer tank circuit is
adjusted by moving the slug in L11, which should
be st for maximem output noise when the
receiver is tuned to the venter of the i-f band to he
used. A broad peak will be obtained. This is normul
and desirable.

Peaking  the front-end  circuils requites «
weak-signal source; a signal generator or on-the-air
signal may be employed. Align the 40-meter hand
first. Using C1, peak the incoming signud for
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.

maximum S-meter reading on  the associated
receiver. Next, peak C1C, the trimmer that is part
of the TUNING capacitor, and C2, Then. rotate C1
and observe that only one peak occurs on the §
meter, If a double pesk is obtained, repeat the
aljusiments of C1C and €2, Then align €3 and U4
on the 20- amd 1O-meter hands, respectively.
{Dom’t move the seiting of CIC during these
adjustments.)

On the 160-, 40-, and {0-meter bands the
uscillator operates at a higher freguency than the
incoming signal. The receiver tunes in the reverse
direction, when using an 80-meter i-f. Thus, 7 Mtz
is heard ut 4 MHz and 7.5 MHz a4t 3.5 Milz
Becunse the 20~ and lS5-meter bands have ihe
ascillator set on the low-frequency side, they will
tune i the conpventional manner. If the values
shown in the chart ure chosen for a 28-MHz i-f, all
bands will tune from 28,5 to 28 MHz, as the signal
s always fower in frequency than that of the ht

crystul oscillztor, [BE—]
J‘_} KEEP oNE
O N HAND INYOUR
\ POCKET
GNAAN
i Vo
W] ey
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The

[Eyes Have It

BY LEW FITCEL* WAVRY

OWADAYS, WHAT WITH semicanduciors
I‘ heing  the rage, and all  the top-notch
laboratores looking for new devices, it seems that
the atateur is being displaced from his position as
a discoverer. Hams did some good circuit work in
the early days of transistors, and came wup with
some vote stuff, but the transistors that worked
well cost so durn much at first that the engineers
working on  government projects gof all the
expericnce hefore the hams put into the actton,
After all. ynu practically have to overfoad
something i the process of learning about it, and
those $40 germanium three-wire fuses pot oul of
pocketbook vange after the fiest gouf,

Up until a couple of months ago, it looked as
though hams were getting pusheld  into  {he
hackground, On  September 11, 197t (Nobel
Awards Committee, please note), a ham down the
street ¢ulled me on the phone. kred, WCBQOO. is
an incurable home-brew and mess-around type.
“What’s a0 organic semiconductor?™ he asked me.
“'ye heen reading about these here holes and
slectrons and tunnels and stuff, and about the time
b got that worked out to where { can design a
virenit, I see where they’re trying to spring 2 aew
set on me.” | told him a1l 1 knew about orgadic
chemistry  (that being sbout three sceatences
worth), saying that living organisms wers mostly
rade out of carbon and hydrogen and oxvgen with
little bits of other atoms stuck on, The anly thing
we seemed to setile on was that it it was alive, or
had bheen, it was probably fuil of ovganic chemicals
and that some of these chemicals probably
wonducted some way, and that some nuts were
trving to make transistors out of it. 'I'his seemed to
satisfy us hoth, so he went back to hig book, und |
went back to listening to the noise oa six meters,

tlectro-Chemistry

‘fwenty minutes later, the phone rang Again.
‘The guise hadn't changed any. so § answered. bt
was kred again, “'When 1 got my first chemistry
set,” he said, “they had an experiment where you
haoked a couple of wires to a dry cell and stuck
the uwther ends in a potato. The positive wire was
supposed to turn green, or something, and T think 1
remember that # really did. 1ls that the thing
they're getting at?” T said | guessed it must be, and
4fter a minute or so he hung up again. 1 gut to
wondering about the whale business, and went up

+ Box 4%, Clemson, SC 29631,
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The indomitable spivit of the typical
radio amateuwr, always willing to try
what accepted scientific theory labels
unlikely and even impossible, is once
again  illustrated in  this story uf
anotber technical breaktbrough.

to my oldest hoy’s room. Under the Erector set
parts, the pieces of an auto race set, the remains of
two  alarm  clocks, and  last summer’s  camp
newspaper, was his chemistry set. After using up all
uf every chemical that went bang or wade 2 stink,
he'd stowed i awav, His instruction book had the
caperiment with the potato, too, put it didn't
explain it any better than Fred had,

| went to the kitchen, cut a spad in half, and
<tuck the leads of my ohmmeter in it. The meter
read about 500 ohms and after a while a litfle
wreen appeared around one of the leads in the
potato. The setup was obviously eonducting, but
pot real well, s0d there was some sort of polarity
wffect taking place, As near as | could remember,
that was about all they conld say for germanium at
first, s maybe there were some puossibilities here
that the lnng-huir scientists had overlooked — what
with anthracene and all the other expensive stuff
they had to play with. 1 called bred, and after o
while he came over and we settied down to do
sogne serious fooling around.

Obviously, something electrical was going on in
that potato. For lack of anything better, we valled
the conducting particles “Creenons,” since they
were certainly green. Sticking other wires in the
putato  with vdrious voltages on them cnused
fluctuations on the ohmmeter, and it became
increasingly evident that we had something pretty
new «on the table, The wrugial part of the
experiment was whether or not it could he made to
show # power gain. After some tinkering, it did,

(Cantinued on page 45)

" OBVIOUSLY SOMETHING
ELECTRICAL WAS GOING 8
O IN THAT POTATO




Annual ARRL Novice Roundup

Announcement

As February draws ever closer, it's ance again
time to get ready for the Novice Roundup, a
contest designed expressly fo acquaint the ncw-
comer to amateur radio with contest operating. At
the sume time it can help him improve cade speed
as well as QSO new states to add to his WAS fotal.

As a result of an exiensive study by and
recommendations from the ARRL Contest Advi
soty Committee(see Op News.” this issue), thix
year's competition will undergo the following
changes:

Duration limited to u 9-day period, encampas-
sing two weekends

Maxinum operating ime of 30 hours

15-minute minimum fime-off periods manda-
fory

Contest exchange (o inelede call, RST and
section

A listing of the TOP TEN W/VE entrants will
be included i the wesnlts, Should participation
wartant, a similar listing will appear for TOP DX
entrants, You can tead the results of last year's NR
heginning on page 58 of Aug. 1971, ST,

Contest log forms, dupe sheetsiOp Ald 61, WAS
maps, and other handy operating aids are now
available from your ARRL Hq: send for vours right
away! And after the NR is over, sead us vour
contest log, aleng with comments and photos;
results will appear in QST soon atterwards. Logs
must be received no later than March 6, 1972,

WNs, this is vour contest, be sure to participate,
you'll find it to be time well spent! And if you
finish first in your section, you’fl receive a hand-
some certificate award. — WA 1KOM.

How to Participate

Contest QS0s are much briefer than ordinary
ragchews. You should not repeat your transmission
{call, RST and section} at all unless vou're re-
yuested to do so. Here's the way a typical
exchange might go:

CQ NR (Q NR DE WNaVMC WN4VMC
WNIVMC NR K

WNAVMC WN4VMC WN4VMC DE WN9AXP
WNIAXP WNIAXP AR

WNSAXP DE WNAVYMC 579 TENN BK

WNAVMC DE WNYAXP R sav 1hl K

WNOAKP R TNX 73 SK DE WNAVMC MR K

In most cases your state is vowr section,
However, new hams in PA NJ NY MA CA FLA &
TX should check page 6 of any issue of Q8T to
learn their exact section (within the 16 ARRL
divisions). If you still don’t know vour ARRL
section after referring to page 6 of ST, drop us a
card apd we’lt help you out. Generals: don’t call
C'0) NR; answer Novice CQ NRs,

Mate that time is expressed in Greenwich Mean
Time (GMT), If you're upfamiliar with GMT, re-
member that it’s 5 hours ahead of EST, 6 ahead of
CST, 7 ahead of MST and 8 ahsud of PST. Better
yet, send for our handy Qperating Aid 14, which
containg, among other goodies, a time conversion
chart and explanation of the RET system.
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February 5 through February 13

ROUNDUP PERIOD
Frds

Tebruyary 5 Febroary 13
Q001 {12:01 A.M.) 2359 (11:59 P.M)
Greenwich Mean Time Gresnwich Mean Time

Starts

Scoriug

Count one point for each contact {you may
work a station only once, regardless of bamd); add
your ARRL Code Proficiency credit, then multiply
by the total number of multipliers {(sections +
countries) worked. And remember, KHé KL7
KP4/KV4 K25 and VE districts are sections and as
such, vannot be counted a second fime as a
country. If you work 100 stations in 31 sections +
3 foreign countries and have an ARRL (not FCC)
Code Proficiency credit of 10 wpm from W1AW o
W6OWP, then your score is [00-plus-10 X total
thultipliers (31+3) or 34, for a tatal of 3740
points. - For details on the Code Proficiency pro-
gram, see OP-News of this issue. You mav work
X statinns for contest credit, a multiplier of 1 s
earned for cach separate forgign country worked.

(o To lt!

Read the rules carefully. Keep a check-sheet of
statinns worked {we have Operating Ald 16 avuila-
ble free) so that yvou don't have Jdupficate OSOs.
tog sheets, OF Aid o and a map of the United
States are now available from your ARRL Head-
yuarters. UUnless first-clasy postage is included with
vour pequest, log sheers Will be sent by thivd-class
mail. To aid us in getting these forms to you as
quickly as possible, please be sure to include with
each request a sebf-addressed and stamped envelope
containing: vour i pame, coll und mailing ad-
dress complete with  Zip code, We suggest a
minimum of 3 cenis postage attached. This will
assure vour receiving 3 log-sheets (enough far 300
Q8Os 1 Op Ald 6 and o WAS map (if desired).
iJsing this as a guideline, you «an adjust the
postage according to the number of logs vou
anticipate needing.

B C N Uin the NR! — WA IKOM.

Rules

1y Eligibility: The contest is open to all radio
amateurs in the ARRL sections listed on page 6 of
QST

2} Thme: ANl contacts must be made during the
contest period starting at QU001 (12:00 A.M.}
CGreenrwich Meun Time on the first Saturday of
Februaty and continuing antil 2359 ((1:5% P.M.)
Greenwich  Mean Time the second Sunday of
Eebruary, Time may be divided as desired but must
not exveed 30 hours tatal. Off periods may not he
less thar 15 minutes at a time. Tunes on and off
must he entered in your log.

3} Q8Os Contacts must include certaie infor-
mation sent in the form s shown in the example.
(QS0s may take place on the KO-, 40-, 15-, or
2.meter bands. Crossband contacts are not pet-

{Coatinued on page &7}
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The JPL. Amateur Radic Club was responsible far
organization of the test tlight, Amsat Aircraft.?,
Members shown from left are {seated) WEHCD,
WABULA, WEIIN, KBASK, istanding] W6ZGC,
WABOPEB, K6KVC, WEBFO, and KSPGLC,

This is the aireraft operating position manned by
KGKCY. Dick supervised operation of the repeater
and also maintained ligison with ground stations.

“Where’s the aircraft now?"” and many other
questions were answered by WBHDO, controi
station for a net on 7225 kHz.

The An-2 flight crew vonsisted of {from left
WABOPB, cu-priot and project engineer; KEKVE
pilot; and KEKCY, flight test engineer.

West Coast Style

ESTING A prototvpe of a jepeater wiich 1
A eventually to orbit the barth, West Cons
amateurs tuned their receivers to |} meters
transmitters to 2 meters, and for 4 day cupture
suime  of the excitement of umateur  satellit
commumnication?! Flight test Amsat Aircraft-2 bega
at 0900 PDT un September 25, 1971, from Va
Nuys airport nosthwest of Los Angeles. s
Ronanza-J single-engine airplane took off for a
1100-mile trip over California. Aboard was the
pratotype of the }I- to 2-meter repeater schedulec
for launch on Amsat-QOscar B {see 8T for March
1977, page 58}, This was the second such aircraf
test; the fisst took place in May, 1971, over th
Fast Coast.

The successful AA-2 test, organized by the JP
Amateur Radio Club with Amsat sponsorshif
received the participation of hundreds of amateun
While un dceurate count of the contacts made vi
the repeater could not be made, almost every mod
of emission — ssh, ew, fm, a-m, and RTTY - wy
observed, Credit for the greatest number «
cnntacts goes to W6RP who had 13 Q80s. Novic
uperator WN6LGY took the DX honors with b
tit. Pinos to San Jose vontact, - WAJINE

WNovices Steve Warner (left], and Wally Linstrut
erect antennas atop 8800-foot Mt. Pines fc

Field-Day-type operation through the Arnsat-Osc:
repeater,
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CONDUCTED BY GEORGE HART,* WINJM

A DAYTIME SUPPLEMENT FOR NTS?

AT THE MEETING of the Pacific Area Stafl of
£% the Nationat Traffic System last  July,
Chairman WOBGF presenied a proposal for a
daytmme supplement to the ARRL National Traftic
System, Jesigned principally to afford an oppor-
tunity for the increasing numbeér of daytime
aperators (mostly ssh) to be a part of the national
ARREL-sponsored system, with a side benefit to
increase fhe speed of systematic handling of traffic,
especially from west to east, Some of the details
were mentioned in Sept. "71 QST (p. 73). Since
thert there have been a number of developments,
and alibough we have not yet arrived at 2 conclusiom
as to how ot if this proposal will be implemented,
it does seem time to give it more exposure to the
public-service-interested membership.

In October the Central Area Staft of NTS mut
at Sioux Fulls, S.D., and considered the PAS
proposal, wmong other things, resulting in 3
decision to support an atternative to the WORBGF
proposal submitted by W1DGL, The Fastern Ares
Staff has expressed no sentiment on the matter as
vet.

As might be imagined, the vomments from
within the NTS arganization have been hot and
heavy. Some feel that it is high time the NTS
recognize thut a place must be made at higher
fevels of the NTS structuse for those operators who
are nore vomfortable an voice than cw - a hig
majority of operators. Others contend that thaose
wha prefer 1o restrict their horizons in this manner
should be content with a fesser role, and that the
advantages of vw should not be dispensed with
because 4 majority of operators aré too lazy to
deguire the pecessary skill, [t Jepends un whom
vou are talking fo. At the ares staff Bvel, yon
would be surprised at the number of excellent cw
aperators who espoise the former stand and insist
that something be dona to augment’ NTS fuacilities
at region, drea and transcontinental levels utilizmg
modes other than cw,

#*Comrmunications Manager, ARRL,

1

The Las Angeles AREC was busy assisting the UJ.S,
Forest Service on the opening day of deer hunting
season. Here's Bill, WABQZY (left) and Skip,
WBBTXX on South Mt. Hawkins operating a
portable two meter fm repeater. (Photo by
Koot

This is what v known us a “‘motherhood™
objective: something in itself so patently favorable
by nature that it cannot be argied apuinst. # there
are a substantisl number of  traffic-interested
phone-wriented amateurs who are genuinely in-
ferested  in organized  trailic buwndling at the
national level, it scems basically wrong to deny
them an apportunity to participate at the higher
levels, §n fact, some would go 2 great deal further
than this: they would reorganize the vutire NTS
structure to provide For immediate traftic handiing
(in most cages) from point to point inslesd of
relving  on “pyramid-type dor hour-plss  type)
construction, flow patterns, time sequences and all
the other metboads now being used which they
comstder obsolete. One enthusiast even went so far
as to opine {and even offer to bet) that onee a
phone NTH is set up, the cw NTS would dixappear
within a year,

As most NTSers know, the systemn has never
knowingly or deliberatety discriminoted against
phone, although the number of phone operators
who think so secins rather high. Back in the am
duys there was some pressure to nse phone at
higher-than-section fevels, and this was tried in
IRN but faded. Why did it fail? Well, some said
bevause the NTS official trying it was 3 cw man,
athers said that the phone-oriented amateur was




Here's K1PNB, RM for Eastern Mass. Paul was one
of many amateurs who attended the New England

Division League ©fficials meeting at ARRL
Headquarters in Sapt.

too wcasual in his approach and failed o
comprchend the system vconcept. Again, it
depended on whom you were talking to. More
recently, 4 phone session of the NTS Twelfth
Region Net was attempted, this time on sideband.
Again, failure, for the same confradicting reasons,
vesuiting in the conclusion, among many, that
phone and cw operators just will not and cannot
work together, so we may as well organize separate
phone and cw NTSs and be done with it.

Actually, phone and ¢w traffic nets have been
working together in NTS for many years, to the
extent that today there are just as many phone
nets as cw nets in the syvstem, maybe more — and
certainly more phone operators than cw operators
in the svstem: but the phone unets are alt at local
angd section level, and there are no phone-only
operators at present in the three ares staffs, which
serve as advisory committees for NTS.

The proposals for NTS daytime operation are
geared to ssb phone, but they are not an attempt
to wut into the operation of the existing
monitoring services, which are becoming increa-
singly popular and have been praised in this
column. Rather, what is intended is that those
amateurs who prefer » more highly organized and
less casnal type of operation, but who operate
mostly daytimas and by sideband, shall be enabled
to participate in NTS. [t is intended that only
those with some experience and expertise in record
traffic handling shall participate (beginners should
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get their experience at local of section levels), but
this includes quite a large number of retireas,
housewives, shut-ins, even students who can get on
often during the day. it is aiso intended that the
daytime part of NTS make liaison with the regular
(evening) NTS session so that traffic not reaching
delivery level by late afternoon or early evening
can do so through the evening NTS cycle.

The principal implementation of the daytime
sessions will be aimed at region, area and TCC
levels. Exact details of proposed operation have
not yet been worked ouf -- nor indeed has the
decision yet been made whether or not the
principle will be accepted. But most thinking
traffic organizers feel that it is at least a step in the
right direction.

What do you think?

Reports, Reports. . . .

Bvery month headquarters receives rinany
reports. Some think there are entitely too many
(this includes some HQ workers!), but receipt,
unalysis gnd tabulation of reporis is the anly
concrete way of measuring performance in ferms
of quantity. Admittedly, gquality is more important
than quantity, but this does not negate the
importance of the latter. Quality can be indicated
by supplemental reporting; in fact, &t is most
indicative of effort to receive, each month, 2 long
letter from appointees detailing activities during
the month. But it is also important to receive
indication that the appointee is stilt around, stll
active, still interested.

Your Section Communications Manager is in
the same boat as headqguarters;in faci, most of the
reports teceived at headquarters are filtered
through the SCM. When reports received are not on
the prescribed form, are incomplete, indecipher-
able, ur incorrectly executed, it *louses up the
detail” and distorts a statistical picture that could
otherwise be most indicative. Just as one example,
in September out of 39 SEC reports received, three
were too late to be inciuded, one didn’t indicate
what section was being reported. and six had the
words “same a8 last month' scrawled over them.
(Usually, the same report was ipade “last month”
and for many menths back.) Another example,
PSHR reports are received with the submitter
claiming more than the maximum possible points
in the different categories. Another: independent
net reports ave received on NTS forms, while NTS
reports are received on scraps of paper. And so on.

Neo big sweat, of course, Your staff at
headguarters usually manages to plow through the
maze symehow; but the time used for this process
detracts from the time that coutd be used for other
things ~- time that is badly needed.

What does all this boil down to% Firgt and
foremost, please report - better on the wrong
form, or no form at ali, than not to report at all
Second, please use the corract form. If you don”
know the eorrect form, ask us or ask vour 5CM
either will be glad to inform you and supply you
Third, fill it out accurately and completely
Finally, get it to your SCM, SEC or headquarters
as the case may be, on time. Most teports go to the
SCM. EC reports go to the SEC, who then himsel
reporis to the SCM. Station appointees (ORS, QP!
included) go directly to the SCM ot via the RM o
PAM, depending on the procedure used in you
section, In any case, the monthly SCM report t
headquarters is Jue here the 15th of the month
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This means he must mail it not later thas the
tenth, and this means he must receive your report
several days before in order to have tHime (o prepare
his.
Enuf said? The maoral i, submit your repart as
sonn as possible after the end of the month!
- WENSM,

Public Service Diary

On  Sepi. 27, amateurs were requested to
provide vommunications for @ search of a lost
hunter near Adrian Lake, Ont. Dirizzle and fog
limited the visibility in the search area to an eighth
of a mile and the search was hampered further by
rough terrain. Early the next morning the hunter
was  located, presumably in good condition.
Amateyrs participating included FFIs AYZ ECR
EFW EFL, ~ VEIAYZ, EC Thunder Bay, Ont.

While driving un the Crosstown Expressway in
Oklahoma ity on Qct. 27, WASEQW saw smoke
coming from a truck in the lane ahead, The truck
suddenly stopped and its occupants jumped out, A
call an the Oktahoma City repeater was answered
by WASAOBR who called the fire department.
WaOI Z, monitoring at the city emergency center,
brake to determine if additional help was needed,
He was advised to notify police as traffic was
beginning tn back up, Within three minutes police
and firé equipment were on the scene. — WA SFSN,
SEC Okla,

While traveling on 1H-35 near Oklahoma City
an Oet, 29, WSEYSB came vpon the scene of a hit
and run aceident. A passenger in one of the cars
wmvolved appeaved {o be seriously injured. WSEYR
put out 4 call on the Qkiahoma City repeater and
was angwered by KSPJR wha summoned police, an
ambulance and the victim’s persanal physician. —
WASFSN, SEC Okl

Iuring Hurricane Ginger, the town of Aurora,
N.CL dost all electricity and telephone service on
Sept. 30. The onlv link to the outside was pravided
by W4EYZ, who was in communications with
K4AJR located in the town of Washington. A
number of messages were handled during the day
in addition to coordination of rescue attempts for
& fampily stranded om ihe second floor of their
home, — K4AJR,

On Aag, 22, WB4USB was parficipating in a
twenty meter net when EL@EK - marrtime mobile
entered to met to eeport that a ship had gone
WRB4USH

aground off the coast of Hongduras.

This picture of the Gentral Area
Staft of NTS was taken at Sioux
Falls, lowa during the Dakota
Division Convention on Oct. 9,
Pictured standhing, left to right,
arg:  WEBMI, WROLCX, WoH!,
WGEZHN,  Seated:  W2HRY,
WEINH, WOOLW.
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atternpted 10 run 4 phone paich {o the ship’s oifice
in Miami, without success, WB4USB then asked
KAAY for assistance, The pateh was finally put
through hy K4AF and aid was dispatched to the
seane, Buring this time GAITMN was hugy trviong to
keep the freguency clear while the call was being
vompieted. — WALPRG, SEC Va,

CUn Oct, 3, KAWQS rame vpon an antomobile
accident three miles somth of the Va.N.C. state
line, A call was made on the Panville, Va., repeater
fur 2 W, station o notify the state police,
Hearing no reply, W4WWO in Lynchburg, Va.
offered {o call the Wa. avthorities to see if they had
interstate contact. [Jpon learning they Jdidn’t, & cali
was put out on the Lynchburg repeater for a N.C.
station. WRB4AXH replied und called the proper
authorities. Police were on the svene in miauies
and had the situation under control. - WA4PRG,
SEC Va.

On Oct. 29, 2 truck car-carrier carrying eight
new cars caughé fire on Highway 259 near
Smithville, Okla. WETI mobile was one of the first
on the scene and reported the emergency on
MIDCARS. K8HPS in Flint, Mich., telephaned the
OKkla, highway patrol and reported the accident.
The truck and three of the autos were destroyed
but help arrived in time fo save the remaining five
cars, — WBSESK,

On Nov, 2, WaYDY saw an autamobile veet aut
of control and crash into an embankment about
fitfteen miles south of Raleigh. N.C. Uontact was
made with K41T1. via the K41TT repeater and the
highway patrol was notified. W4YDY then assisted
the driver, who had sustained minor injuries, from
the car. ~ WLEMYN, BEC Wake Co.,, N.C.

Qn Qet, 29, Hayes Co., Neh., was hit by »
severe iee storm, WOEWF checked with local
officials and discovered the telephone and elgctric
services were out in the rural areas. Wiilizing the
Nebraska Storm Net, he reported the situation to
the proper authorities in North Platte and was
advised that repairmen would be in the area the
following morning. Other amatewrs participating
were Wos DEQ YHRZ EYX VY X UOV, « WRFEWF.

On the anight of Qot, 30, amateurs in Columbia,
Conn,, ussisted local authorities with a Hallaween
patrol. A total of five mobiles patrolled the area.
The Pioneer Valley Repeater Club assisted by
offering  the use ot their repeater aml by
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Chiz Tisting 1s avwluble to amateurs whase pabfic service
performance during the meath indieatad qualifies for $o or
e fotgl poiets in the nine categories hefow. 4 deimeation
of the puosnis swaeded for esch tuneiion 15 piven n the
saregory key at the end of the Honor Roll listing, Please nate
wish I peadrts for each categors, Those madang fewer thao
43 ponnts are bsated with pomt fatals eolv.

L S T A T T T TR 1L
Max_ byg, for ¥ 12 pr o2 oMo 5 oty
LT 1o a1 53 b2 ER 1 65
L OE o e 12 1202 3 & &4
WBZALH ta 1o 1 13 12 k] Gl
wWAZICHT [RUI LT & S A ] K al
WHILUELIS 16 10 13 12 12 5 6%
Wik L LELTR I I SR B SR ] 3]
WREIDGM (0 qu 1E 12 2 &)
WESEHD  lu oty §E 12 o1z 4 a1
aeole 1212 12 E al
[RURR URNE &2 & S B R it
Bty 42 42 12 5 S
LS TN KT S B I S | a7
WRRBMY woIe 0 1) 12 | b
WARVAS Ty | G R 2
WIBVK Wolg t2ogr o 6
a8 W 1o 12 12 12 [
WHARLLE oo 12 10 53
WBYANT 10 141X % o1r i 5 53
WARAVYV 10 T 12 912 o0 53
WIMOW o 1o 3 RH) 53
WAIEM T OI10 13 3 3 &1
WIYNE tn 10 12 o 12 S
wAllOOo  n to v o1z W 50
BIMey TCLA E O 4 [¥3 i 3 £S5
WhAUK [T+ iz 2 +9
WHAFNG ¢y 1312 E 4%
WREZVC 16 (v 4§47 i1 H 34
WIHRY ot 12 1 3 44
KaME] LLLIN LUN B ] 5 E ]
VASENK o ju (2 tz s 49
WAAVYR (v i 3 127§ 4y
WwARKUH ] 6 12 1% 3 44
WAINAL g {u {2 3 12 +7
WANOG i 12 20 ES ’
WK (I O A F I T 3 ”
RISV X for i 12 12 k] L
WAL e L WAPTIW
WAINLE .. a4 g S0 3 WALITM
WALYLS .4 s T KISk
K3t . ..., A e e
W WSRDS . WHICDI
GAIME WEH) WAELD .
ApdyVH L. aa FRHL .o e o
s b WaINH . .. K2KTR ..
WeEDT W'-TI.BK V\C’.'.'!‘PV.'@ S
CaROZ VEIARS WIOKN ..
i;'\"-‘-BM VEMWYR .. WIYA ...
W‘M\T """ VEIFRU .. KAKNP ..
TRV ... EiFIR ... WBAKSL
W AIFC WAINPQ . . WASVIW
;\T'Fil‘ 0z Tt WR4ER] .. . WAOLW ..
B A AN s WAINY WABHTN .,
k‘ UYK o S OWAGHT . VIIAWE
el 2w .. vEIY
AN g
WHDAT .. W Mhita
WaMNY | AMG - SRk L
W FR Whl¥Y . WHPHRG .
wrRUE WASTME ... .35 WIMTA .
o . WelAW L, YT
watts. L o WBaY1Z . ... 3%

*Trenates multinperatar station,

Category dev. (1) Checkmg into < mets, | pomt sxch,
12) Checlang into phaasfREFY nets, | point each; (3 NCE
W% mets, 3 paints wuch: 14) NUS phone/RTLY oelx, ) points
gach; (5) Performing assugned baison, 3 puints each; (6) ng‘-ﬂ
phane patches, 1 point each: (71 Makmog BEY, 3 paints
segardless of iraffic total; (%) Handliog emergency teaftle

directly wilh o disaster aved, |

point gach memage; (9)

Serving as 6l mutiager for ¢ntive month, 5 points.

siaintaining o clear frequency. One reyuest for
assistance from the pnlice und one fire report were
handled. A total of seven amateurss took part.
WiHHR, SFC Coan.

A total of eight amateury took part 0 oa
Hulloween patrol on Oct, 30, in Sergunt Bluffs,
{owa, Three mabile units patrolled the area while
the Woodbury Co. c¢d. radio club  station,
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WAGURP, monitored the freguency in case exira
assistance was needed, No anusual events were
reported. — K@MMS, £C Zone (.3, lowa,

Om Nav., 2. members of the Tusco HRadio Club
and the tri-County VHF Radio Association set up
two two-meter tm porfahle stations at a local 1V
stutiom in Newenmerstown, Ohio, to relay (ncal
clection results. Results from 4 total of seventy-one
precinets were reported, Eighteen umuateurs partici-
pated 117 this highly successful public service event,
- WASSHEF, Asst. EC Tuscarawas Cen, Chbo,

Another  Halloween patrol  took place in
Marvsville, Wash,, on Oct. 30-31. Two-meter fm
wits utilized and 4 aumber of mobile units assisted
loval authorities. Seventeen amateurs took part in
this “‘pumpkin patrol.” ~ WATZCYY, EC Area 2,
Wash.

Omne more Halloween report cymes to us via Va.
SEC WA4PBG. Eight mobhiles equipped with
bwo-meter Tm equipment patrofled the sireets.
Each mobile had a police officer assigned to his car
and aperated under the officer’s durectian. The
wmateur units were dispatched to handle “prank™
calls, leaving the regular police units free fur more
seriows incidents. WA4PBEG, SEC Va

Thirty-six SEC reports were received for the
month of COctober representing 13,332 AREC
members. This compares with forty reports
representing 13,000 ARFEC members received
during QOctober 970, a decrease of four reports
but an  increase  of 331 members. Hections
reporting: Alta, Ariz, CUnlo, Conn, Eila, EMass,
ENY, EPa, Ind, lowa, Kans, LA, Mich, Mont, Nebr,
NDak, NNJ. NG, NTex, Chio. Okla, Ont, Crg,
Qreg, SV, SBarb, Sask, 5NJ. Tean, titah, Wash,
WhMass, WNY, Wbka, WVa.

Tratfic Talk

Among the hoarse cries of “More! Moref" are
the crias for more credit for originations — agpin,
That’ vight, agrain. A few vears back, originations
connted one euch, period. That is, no extra credit
tooward BPL, as now. At that time there was also
pressure to give originations twe credits, une foar
getting the message, one for transmitting H; but the
final decision was to make origmations, along with
deliveries, count toward BPL on an “nriginations +
deliveries = 100" basis,

How come? Because it was felt that a flat extra
credit for ariginations would result in u great, deal
more “junk' traffic — the kind of traffic strougly
ohjected to by those Jdoing it for the service it
performs rather than for the vount toward BPL o
mves. It was felt that an extra woredit o
otiginations would cause more traffic mills at faws
vipositions, hobhy shows and whatoot, traftfic
milked from the general public hy persuasion, anc
usually ineptly haondled, 8o, the credit toward BPI
was a compromise which has seemed to suffice al
these years but is now no longer enough.

It is quite true, of Jourse. that originating :
messape usually requires more wiork than relaying
and therefore shouwld get more eredit in one wav o
another, Originations sre important, Without them
we woukd all be sitting around in our highly
organizedt nets without anything to do. Neverthe
l#ss, the fears of *“junk’ ¢raffic are to be reckone
with. Assuming for the purpose of discussion tha
they  ure sellifounded, can we credit the goo
traffic without crediting “'junk™?
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Well, to begin with, we couid put the same iype
ui restrictions on originations that we have on
deliveries ~ that is, a message originated by vou ar
sameons in vour immediate family does not
receive an extra origination count. Only those
messapes originated from the “outside™ can be
counted. The matter of restricting or eliminating
“fair™ traffic or other mass-originations is even
stickier, again assuming we want to do it. i fact,
at the moment 1t appears well nigh impossible.

i we simply wani to give originations un exira
count “‘eold turkey,” regardless of by whom
vriginated. for what purpose or under what
circumstancges, 4 renaming of une of the categories
appears te he in order. That is, instead of getting
one prgination credit for sending an original
message, you would get an “ocigination' credit tor
preparing the message for serding, plus a “sent”
vredit for transmitting it. Thus, the faur categories
would be; {1) Originations ~ Fach inessage
prepared for sending by amateur radio for the first
time. {2) Received — Ezch message received by
amnateur radio, whether received for relay or
delivery. (3) Sent - Each message transmitted by
amateur radio, after having been either received or
originated. (4) Delivered — Samne a8 now.

Your reactions, please, traific men? — WINJM.

Natfonad Traffic Sestem. This will announce and make
official the transfer uf Saskafchewan from the Seventh
Region Net (RN7) in the Pacific Area to the Tenth Region
Net ¢TEN) in the Cenirad Arca. Fhis comes about from
rzeommendations of the Pacitic and Central Area Statfs, after
constting both the SCM of the section cancerned (VESKO)
angd the TEN manager (W@HL). Saskatchewan is half in the
Cendral Time Jone, half in the Mopntain Time Zone,
normally. dut apparently does pot switch to “dayhight
saving™ time, so during six months of the year this would
thiow things sfighily out of kilter, Powever, the two VB
provincgs nuw in TEN have pledged to work together to
effect the best possible coveruge via the existing setup.

Let’s set the record straight. The traffic total for EAN as
hsted in Noy, Q8T is incorreet. The carrect total is 1593, not
§45. RN7 Madayer WTBQ sez "This vear the first seriows
effects of the dowaward sunspot cycle are being feit early in
the year with the present late scheduie already 2 woshout.””
ARN Munager WIHR'Y comments on NCSs that don’t repost,
ay follows: “Blast and Blinkety blank, these suys that
disappear.” An RNA cerificate was eamed by WR62VC this
month, Commenis for this column are getting few and Far
between, How about some news, fellows?

TWENTY YEARS IN THE BPL

A long long time ago, to be exact back in 1910,
& yvoung lad in Browns Valley, Minnesota, became
very much interested it amateur radio, when he
and a1 neighbor boy set up a means of
communication befween their homes 3 short
distance away. This youngster was none other than
Lovd Peek now W7BA of Seattle, Washington. He
was first licensed as an amisteur radio vperator
back m 1913 under the call TLP ¢his initials). In
1917 he begun his traffic handling activities as a
commercial operator aboard the S8 Addmpiral
Farragut of the Pacific Steamship lines, plying
between Seattle and Alaska. While ai sea he sent
the SO8 fram the S Uatille, wrecked off the
cowst of Japan in EFehruary of 1918, Subsequently
he became Chief Operator of the 88 Matsonie on
the coveted San Francisco-Honolulu rua, After his
roaming davs at sea were over he cefurmed ta the
shores of Puget Sound and found o his surprise
that his amateur license had expired and his
origingl call had been re-assigned. Bubseguently he
obtained the call of W7BA. which he now haolds. In
1921 he entered the insurgnce buginess, retiving as
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RRASE POUNDERS LEAGUFR

Winners of BPL Certitwates tor Out. Traffic

Culd L. ring, fegd, Rl il Pond
. 13491 (43d [P R
559 i r 1349
B nall % 108
37 it i 544
317 14 A 542
O] a0 % 568
TRT Mk 7 s
N 138 I8 7 519
WBSOMG ... 358 T 240 H sta
KPONK(Sept.) . 137 55 T3 13 649
More-Than-Uine Operator Station
WLy 1Y
BPL for 1)U or more nriginations-plus Jeliveries
BalWK L L228 WaMPX L ..103 WAZEP L1
WRAVIK .. .155 K30ONa 127 Wa4akVX . .107
WEGU L3 KBOUSE L L 023 W20 Lo lud
WITN ... 134 WAIRYY .. .oz

Mores Fhan-ne Uiperutor Station
WANVL 176, W2B2 118

The BEL is apen to all amateurs 10 the Dinited States.
Canada ang 1S, puswessions wha report ta therr SCM o
message tatal of 800 ai ¢ sum of originations and delivery
puints of (N0 nr more tar any calendar month Afl messares
st be handled on umatenr frequencies within 48 hours of
reaeipt in standard ARRE form,

4 Vice President of the Northern Life Insurance
Carmpany in 1963,

Last October, Lovd completed 20 vears, a
recnid breaking two-hundred-and-forty cotisecutive
wontths without a break in the BPL. Dwuring this
perind he had a traftic count of more than 50
pieces one month, and once Ge handled over 260
Alaskan messages in one gay, His station was the
key communication outlef during two Alaska
disasters. WTBA s« Charter Member of the
Society of Wireless Pioneers. Among other Awards
he bheldds wre three Special Citations from the
Edison Amateuwr Radio group, and ope from the
Guvernor of Washington State for his long vears of
services to the public in Amateur Radio.

Now that his goal of twenty years has bheen
achieved a#s a BPLer, what next? His earnest hope
and desire is for a bigger and betier BPL pragram,
sn that the younger generation now coming up will
be encouraged to further good Public elations by
fernishing dependable service (o the public, when
and where the aid af Amateur Radio is needed. To
W7BA, our most hearty congratalations an his
twenty solid vears of Chutstanding Public Service. —
W7PGY,

w7BA




Edctober Repotts

Ket ... .. Sewions Traftic Rare Auvg Rep.f7)
tAN PP | I4éH 17t 478 GRGg
CAN ; Rei o ME G090
1RN | 384 i 93 R
RN, ... . Rln LR yg 3
ARN arn 6.3 9.7
4RN ., 36 9.0 ‘H, |
RNS ... ......... R 8.4 4.8
RN6 ., ..., 413 12,00 (0D
RNT .. 20 31 44.n
RRN 4358 16 w4
9RN .349 L 954
reEN. ., .62 436 [ 202
TWN . .4l 233 EE 0.7
TCC Fastern .., .1 241

TCC Centyal .., 93

(CC Pacific ..., 124

Sectons? L 3368 31
Summary ... ... A48 A6k FAN O L2

Keeord ..., 2930 0735 {408 LA

LTCC functions aot counted ns fet sessions,

fsection nets reporting (90): OZK, SN (Ark); AENM,
AENHR, AEND, AENR rAja.}; ATEN (Ariz.); CCN, CN, CHN
(CUolo.); NVHE, CPN, CN (Conn.); DEEN (Del.}: QFTN, GN,
WEFPN, FMTN, FAST, VEN* QFN (Ya.rt QIN, ITFON {ind.);
TLN (1LY QRS iKan.p: KYN, KSSN Ky LAN, LTN (La.g
MIN, PAW (Minn.); QMN {Mich.); 8GN, FIN (Maine); WMN,
WMEN, GNBEN (Mass.); MIN (Miss.): WEN, MSN (Meo.l
NIN, EUFTN, NJISN., MCVHEFPTN, NJEPTN. PVTEN
(N WYCLIPH, NYS, NLIT(N.Y.): RIN (N.M): CNL, CNE
IN-C-5.0.000 ONN, BSN (Orep.s BN, SAARFEC, BNR, USSE,
SCFMEN, AMN (Ohio); EPz, PTTN, WPa, EPTN, GSN (Pa:
RISPN (REM TEX, TTN (Tewx.y: BUN (Utah); VN, VELN
(Ve WEN, NSN, PSEN (Wash.); WSHN, SW2YRN, WIN,
BWN, BEN Vs, g WV (W.Va); NCNL SUN ¢Calif.y; SATN
rSask.: WOVUHY (Que); GBN (Ont.); MTN (Mant.); APSN
PAlth.); APN {Mari.).

Transcontnental Cogps. W3IFMI. reparts that this Cet,
was definitely pot one of their better months, with a tofal of
cleven failures, mostly due to lousy conditions, WeVNOQ
repurts eight failures Tor the month, A TCC certificate was
issued to WTEKB. Ucfober Reporfs:

init-of-Net
Aren Functions$ Suevessfiad Tratfic Tratfic
Fastetn ..., ..., 124 9.1 1300 41y
Cenfral ... .. 23 4.6 g8 3y4
Pacflc ... ... ... 124 93,5 1430 718

The TCC toster: Fastern Arca 1\ W3EML, Diry — Wlis BIG
FIT NIM OYY ¥NE, KISSH, WALITM, W2s FR GKZ,
K2KTHE, WAL UWa, W3IEML, K3MVO, W4s NLC 5Q0
U, KAENP, WBANNO, Wis PMJ RYP, KBKMQ, WASPIM,
Central Area PWALCK, D) — W4s OGG ZIY. WB4KPE. W5s
OU ME SEM, Wos CRY DND Y8, WAYVZM, Wi HI INA
LOX ZHN, KPAEM, WAQLAW. Pacific Area {WOVNQ, Dir.)
- WIRE, K3MAT, KoDYX, Wos BGF EOT 1PW MLEF MNY
VNG VZT, Wass DEI LBA, WTs BO EM KE Pl DZX YKB
GHT, KRJSP.

Independent Net Reports (Oct)

Net o Sessions Trapfe theck-ins
Hx B Mo.mmz Watch . ......3] ana 132
P bve Net e el 1] kX 3as
NE, 1 BO2
Forty Meter CW Traftic

& Emergeney . ..us.0e 2 44 5
JoMeterISSE ..., L2 1210 356
Clearing House .. ...........28 51 439
Eustern Area Novice ........] 2
7290 Traffic Net ...........42 468 1845
North American Traftic......i& 217 502
Fatly Eighty Free .......,..31 in4 214
Inter-8tate 85B ..........0 31 281 1219
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ARRL .QSL Bureau

I'he tunetinn of the ARRL ¢)SL Rureaw is o facilitate
delivery to wmateurs in the United Stares, its possessonsg and
Canada, of those Q5 cacds wiich arvive from amateur statioss
in other party of the world. All you have tio do s send vour QSL
manager (see {ist below) a stamped, seif-addressed envelope,
about 4 174 by 9 12 inches ju sive, with vour rame and address
i the usoal place an the front of the enveinps and vour cali
printed n capital letters in the upper lett-hand corper.

Cdrds tor stations in the finited States and Canada should ha
sent tn the proper eall area burean listed helnvr. Hegent changes
are in bold tace,

W1LK1WATWNI! — Hampden County Radio Associatinn, Kox
216, borest Park Station, Springfield, MA 01108,

W2 E2WAZWEB2WNY - North Jersey DX Assn, P.O. Box 505,
Ridgewnoed, N1 07451,

WIK3IWASWNS —~ Jesse Breberman, W3KT, RD 1,
Yallevy Hill Rd., Malvern, PA 934585,

W4, Kg — North Alabama DX Club, PO, Hox 2035, Huntsville, AL
35504,

Rox &,

WAS WBEWN4l - I. R, Haker, WALR, P.U. Box (989,
Melbourne, ¥l 32901,
WELKS WAS,WES,WNS Feaneth T, ishell, WSOMJ, Joe

Kesterfield Blvd,,_bnid, OK 73701,

W6 K6, WASWB6WN6l — No. Catifornia DX Clun, Box £1, Los
Altos, (UA 944023,

W KT.WAT WNT - Willamette Valley DX Club, ing,,
535, Fartiand, (IR 97207,

WO KE WABWEBSWNEL ~ Culumhbus Amateur Radlo Assn.
Radio Rogm, 280 F. Broad 5t,, Columbus, QH 43214,

W Ko WASWB9,WNY — Northern [linois 17K Assn., Box 519

Fimbeuest, IL AGT 26,

— Reggie Hoare, WHDYP,

S014a9.

wagl - Vloyd Harvey, WoQGL. .. Box 7. Attica, A SN0Z4.

KS.WBRWNET - D, Phulicp b, Kowley, K@ZFL, Route [, Box
455, Alamosa, (O B1101,

KH3 — Abcwm Rodriguer, KP4CL, PG, Box 1861

.0, Bos

wal 1.0, Box 115, Mitcheilviile, 1A

. Han -.\uan. PH

[{¢EL VN

KAS - Cangl Rone Awmmteur Radio Assocation. Boax 407,
Balbon, CZ,

KH&WHE — (ohn H. Oka. KHoab, .G, Bax 101, Alea, Oahu,
'HI ¢s70¢,

KE7.WLT — Alaska QSL Bu:e'm Star Route Box 65, Wasill, AK
G9ART,

VE1 = ., J. Fader, VE1TQ, 10, Box 664, Halifax, NS.

VE? - A, Lj Daemen, VEZES, 2960 Dauglas Avenue,, Montrea!
0P

R, H. Buckley, VE3IIW, 2¢ Almont Road, Downview

ON,
V¥3 — D, E MoVittie, VE4OX, 647 Academy Road, Winmipey
¢, MH.
VEA — A, Lloyd lones, YESIL 2328 Grant Road, Regina, SK.
V}-ﬁ - harel Fettelaar, VESAAY, Sub, Po 55, N. Edmonton

YET — H #. Hough, VETHR, 1291 McKenzie Rd,, Victorla, 8¢
VER — Yellowknife Centennial Radie Club, P.O. Box {944, Yel
fuwknife, NWT, Canada,
VO1 — Ernest Ash, VOI1AA, P.O. Box &, 5¢, John's, NE.
Vo2 -~ (masa #ay Amateur Radio Clubk, P.O. Box 232, Uoos
. LB,

|Wi, - ! erny Waite, 39 Hannum St,, Ballston Spa, NY 12020,

1 These bureaus prefec 5 X 8 ineh or No, 50 maml
2nvelopes.

8501 Bureaus for other S, Possessions and far othe
crauntries appedr in the June and December issues of Q5T
Note: First Class mad in the [15. is now 8¢ an onnce, (S
Burean userz should send their manager enpugh two-cent stamgp
to cover the envelopes on file.

ISYOURS ONFILE
WITH YOUR Q5L MGR2
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AMATEUR
RADIO STATICN

WXZMAP |

e W e

Mayor Graham of Las Cruces, New Mexica, took
time out during a city eouncil mesting recently to
present a certificate of appreciation trom the
regional Ottice of Civil Defense to George and
Rose Stewart, KSYRY and WABALX, for pro-
viding communications during emergencies.

During the 1971 Miss America Pageant in Atlantic
City, New Jersey, the Southern Counties Amateur
Radio Association operated speaial events station
WXZMAP, Taking & breather from Pageant
activities, Sheila Bernhagen, Miss Minnesota,
paused to say hello to some lucky amateur as
W2BZL and WB2UX X look on,

As part of the Union County, Indiana, Sesquicen-
tennial Ceiebration, local amateurs manned special
events station WSOLICI September 19-26 on 160
through 10 meters. Shown here are WALVH and
XYL WNIHGN. A commemorative QSL is avail-
able via WOLVH.

Among recent visitors to Hqg, was the Friedman
family which inciudes OM Jordan, WN2QQX;
Edward, WN20QY; Jay, WN2PTL; and 8-year-old
Beverly, WN20QW. The farmily shares o Globe
Scout B80A and a Hammarlund HO-200 with
which thay keep Levittown, N.Y, well represented
an the Novice bands.

Here's a group of contest/ DX types reaily “with it'
snapped during a recent impromptu  gathering
hosted by WI1CW. (I. to r.} bottom, WASTRBQ,
WBFAW, WATKQM, WICW; top, KI1ZND,
W1BGD, WABVRB, WIFBY.
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SECTION EMERGENCY COQORDINATORS OF THE AMATEUR RADIO EMERGENCY CORPS

{he %ection Fmergeney < oordinater © appainated by the SUM o fake charge of the pramation af the Amateur Radio Emergency
varps arganiration theotghout the sechian He acts as the S0M’s exeontive in the furthering of provisions for emergency snikteur radin
coinmupicatiene in every community hkely ta satfer in ease of @ commuanications emergency, fne of the daties of the SFC s to

recummend the apporntment of Fmerpency saordinators far the v

not, recommend the name o 5 hieiy prospect tie the Sk

=ection.

Lrelaware

rastern Pennsylyama
Baryland.13.0%,
Snuthern New Jemey
Wostern New Yurk
Western Pennsylvanis

(LIRS
tndiana
SEncomsn

Minnesata
Nurih Dakuta
heith Dakota

Arkansas
Eeutsiang
Hhssissipp
Tentiesses

Kentucky
fiichigan

Eastern New Yooh
NY & Long Bland
Novthern New dersey

hatys
hansas
Mitsouri
Mebeacwn

Cannerhent

Lastern Massachugetts
Mamne

New Hampshire
Rhode sland
Yermout

western Massachusetls

Ataska
Idaho
tMrntana
Oepon
Wushington

Fast Bay

Hawais

Revads
sacramento Valiey
Aan Teancisco

Aan Jeaguin Valley
wanta Clars Valley

MNuorth Caralmg
Santh Caraling
Yirginia

¥rst Virglnia

Usilatados
Mew Mexica
Lityh

Ay Goung

Alabama

Canal Fone

iastern Florida
SENEIa

West Indies (F R.-¥.00
Wextern Fiogida

Arrzaria
Las Anpeles
Tieange

sun Dirgo
Santa Burbara

MNarthern Texas
{Iklaboma
Eouthern Texns

Alberia

untish Columing
Manitivha
Maritime
omntyrio

e

Haskats hewan

WabKXY

WeRYL
wak
Wang |

hOLAY
Wavayl
WAdOVR

WERXTI
WSOB
WASIWD
WRHIANX

KayZy
WEMID
WaoUU

W2URP
K2UVN
KIKDOQ

HELVR
KaLPE

WOENW
KAO

WIHHR
WiAOu
KICLY

WIYNT
WIVSA
WATDNB

KLIFNX
WATEWY
WITYN
WIHLF
WIIWT

WATEEL
e

WARRXE

WAk VN
WAkl
WALPBG
WABNDY

WANYOY

WINRE
TNGX

WaDGH
RS
WaryT
WASVWY

Wilk b

it
WARQYZY
WHeC LR

Foamus
WolTA

WASVIW
WASESEN
ESHXR

VhEeXC
VETRE
VhAWC
YEIH]
Vrabwn
YEZIHLSE
YESCL

ATLANTIC DIVISION

Eager Unin

Faul 13, Mercadn
Marianne F.. Paxton
lames bPeck

1'lara L. Reger
tHenry 1. Schneider

345 E, Roogevelt Ave.
4% Lindherg Ave
412 Audrey Ave.
410 Indian {rail Ave,
H35 Hest &1,

1Kien Water 51,

CENTRAL DIVISION

Harry § sStuder

Uletiorad 1, Mocmyer

Shertan L. Carr

=5 Hillerest Rd., R.L.D, 3
240 kast Oak Street
Th6 W, Wushington Ave.

DAROTA DIVISION

#aal R. Emerott
David £, Beach

Pueald b, kricsun

1080 B, 3rd Sirect
Apt. ¥, 116 19th Ave 5.
4% Sherman

DELTA DIVISION

e E. Yemple
fuha L. Rubertson
Gene MeGahew

Iohn H. Swidets

1209 Routhedee Drive
1609 Halsey Ave,

Ht, 8, 146 Rustwood O
2149 Heatherivy Rd,

LGREAT TAKES DIVISION

M. W. Wright
Stanley J, Briggs
Iames . Henson

155 W. Gaulbert St.
i85 Pnetree Rd .
2463 Kingspath I'¥r,

HUDSUN DLVISIUN

Charles AL Starks
lahn 5. Brandau
Jack D, Wilk

03T Arao lioulevard
i659 Lust $61h St.
PO o 1§75

MIDWEST DIVISION

Gregg D. Mller
§aneph kL Hoowep

_yon Bilyeu

tegory R, Hibbard

LR, 4

246 kast Tlth, Box 263
2313 Galt Street

406 Henkeny tir

NEW ENGLAND DIVISION

Jubn U sullivan
Laonatd & Lophill
Allen E. 5 bark

Gardon b, bux
H. A, Praston, I,
Ruhert H. thaenix

Whetney Hd.
17 bark Stoor,
42 Mupie 51,

L3 York Drve
bl |
Bux 331, N. Washingfon 5S¢,

NORTHWESTERN DLVISION

William [, Crowl
Male A, Brock
Jeseph IV Ay
Hwigkt 1. Alhright

Ray mond MceCaustand

Box 3407

1508 Alder Lyrve

(9 16 Hagglu Ave.

1678 Orhard Home Dr,
TR1T Havion Ave,

FACIFIC DIVISION

i 4. ke Blgin
{ hendnre W, #ast

#alph W. Michelson

SoltCherry St
7412 Winding Way

191 &0 Fartes [,

ROANCKE DIVISION

Herschel H, Haney
Richard H, Milfer
flanhe F. Cone
Faelf &, Narnna

fox w48

15 Highland Ave,
317 Van Ruren 54
A Box £33

ROCKY MOUNTAIN DIVISION

Gent Simeae

tMeCarrall Petersen
ilen Blackhurm

44 W A3st Street

4R 15 Y arktown Dinve

.03, Box jad, 174 b 2ind St

SOUTHFASTFRN DIVISION

Havmond k. Ringer
Ciearge 'y, Rae
Sncdrew 1. Clark

Stephen . Smith

G, 1. MeKechnle

Bax |
Box &
41 Le¢nape Drtve
A244 Sestant Dr.

P03, Box X35

SOUTHWESTERN DIVISION

Flmer Olsan
Hitl Carpenter
Fafly . Hal)

#aul Chompsen
Robert W, fauxe

8753 N. 415t Place

402 Cemter Street

Hit O'Home Lodge, Space 5o
son2 W, Mcbadden Ave,

7131 Hamlet Avenne
2L3L bresno S,

WEST GULF DIVISEON

M. Ruth Thance
T.eonard Hollar
fumes K, Freeman

Roy [lin

Harold k, Savage
1 'lande Hissan

4, K, braser

b W, Dovle

lean-mare Desranlean

. H. Parker

A 36 Woodorest 5t
TE0 S 10th 5t
10202 Aves

ANABLAN MYISION

Hox Z. R.R. 1

4553 Weat 12th Ave,
145 Rerrrand 5,

44t Murray Hill Dirive
I Lacisse Blvd .
124 rue [V Alsace
EROE-10Lh St Y.

u$ colmminities in his Section, Daes vour loeality have aa LC7 [
nvites your rjueshions ennuetning the status of the ARFL i vanr

New {astle 19720
Broomall 1900k
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Hartford 3027
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New Orleans 10114
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Angeondn S9711
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Hremerton 948310

Roitlder City K20ns
Fair Craks 946328

=araloge 95070

Lomberton THASK
Camden jyoin
Falls Chuech 27040
RBuckhannon 2672t

layveland 80557

Salt Lake Uity 24117
€‘heyenne Kiun

Valley Hend 35ugu
frambaa

Miamt Springs 33164
Dunwoody 10338

hipley 32418

Phoenix RSHE
Haldwi Fark v t200

santa Anu 91704
San Pyego 92120
Jow Clses 93401

Hurst Ta043
Kenghsher F37%0
Houston 7In14

Bt Saskatchewan

Yancauver &

Ht Bomfase

artmouth, M.%.

Tecvmseh, Windsor
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Announcing the 1972 ARRL
Simulated Emergency Test

January 29-30, 1972

Y THE TIME vou read this the holiday season

will be coming to a close for another year and
the 1972 SET will be drawing nearer. All amaiears
should be planning te participate in this annuoal
communications exercise,

The 1972 SFT will be a hit different from those
of recent previous years, although the gencral
abiectives remain the same. ‘They are: {1} to
provide 4 test of loval amateur ermergeney commtu-
nications orgamizations such as ARFC and RACLS;
(2 to provide 4 test of the ability of the National
Traffic System, the long-haul traffic facility of
ARPSC, to function under vmergeney vonditions;
(3) to demonstrate, to scrved agencies and the
public, wmateur radio’s ability to function as an
ciergeney  communications services and {(4) to
provide operator training and experience in emer-
ey communications practices.

The SET is not u contest amd will not be
reported as such, Participating groups and nets will
submit “scores™ - not to be compared with the
seares of other groups, but rather with that group’s
last yeur's score, or a seore previously tabulated, i
any. The score is added to the national total, which
hopefully will exceed that of the previous vear.
The greatest credit will be given to improvement.

The Local Test

If you have noi tuken part in the SET before,
your best bet is to participaie at the local level,
ander your appointed cmergency coordinator. [n-
vreased emphasis is being applied at this level. Your
FC, if there is one appointed for vour Tucality, will
already have made some pans for participation: we
suggest contacting him immediately so you can be
worked in, If possible. His identity can be obtained
from vaur Section Bmergeney Caordinator, whose

Here is a sample SET message in
proper form. Note the handling
instruction HXB and also the
addition of the word fest in the
preamble and  the words  fost
message  in the text. All SET
traftic must he indicated as such
to avoid confusion with mormal
messages,

THE AMERICAN RADIO RELAY LEAGUE

name and address appears on the previous page, or
directly from ARRL headquarters. Mast ECs ure
appointed by county, so when inguninng please
indicate the county in which you live.

W there is no FC in your toeality, try contacting
the locol vivil defense radio officer through vour
aivil defense people, He may be planning some
patticipation. H still na soap, don’t give up; get in
touch with ather amateurs in the ared and orpanize
something. Ask us for a copy of the SET Bulletin
to BECs. The SET is for erery amateur. Those
slready o part of the organization are of the
greatest value, bui this is a pood time to get vour
feet wet in the part of amateur radio that makes it
# service rather than just a hobby.

Your EC, when you contact him, will probably
ask you to show up for an in-person brivfing
session o7 two prior to the fatelsl weckend.
However, don’t expect him to divulge detifed
plans, In most local SETs the operation is spon-
tancous, the amount of information heing divalped
depending on bow mch the £C feels he must
divulge in order o secure aftendance ard participa-
Hon, A typical local test will aceupy perbaps three
hours on a Saturday or Sunday afternoon. Partict-
punts, after being screened as to potential, may be
asked to stand by for alert some fime during the
werkend or, i this isn't specific enough to insure
maximum  participation. between certain hours
during the weekend. Inoa resl cmergency, of
anurse, i wsumed all would be available when-
ever the emerngeney necurred,

National Traffic Svsiem Participation

I your local test is typical, you will have soine
time left to take purt in the nativnal aspect of the
(Continued on page R7)
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It Seems to Us
(Continued from page 9)

have to pay renewal fees as high us $75,000
instead of the former $1501) And a petition
filed by an individual amateur seeking speci-
fic rules to allow political discussions on the
air, RM-1631, was dismissed as unnecessary
in one respect, moot in another.

Turning now {o League aifairs, the high-
light on the organization level was adoption
of revised Articles and By-laws calling for
two Board meetings per year, in January and
July. Late in the vear, the Flanning and
Executive Commiitees also studied re-
structuring Board meetings along inferna-
tional conference lines, with time for ad hoc
and standing committees to meet after an
initial Thursday session, and it seems likely
such a plan will be followed atl the meeting
fater this month. Another amendment allows
for appointment of vice directors by the
presiden: when vacancies occur: Bd Gray,
WAPCPX, received the first such appoint-
ment in the Dakota Division. The Advisory
Committees® permitted membership was ex-
panded to eleven, so that all ten U.S. call
areas and Canada can be represented on
each. Affillation requirements for school and
college clubs were eased: such a club may
now bhe affiliated if its sponsor, adviser,
president, or station trustee is a licensed
amateur and member of ARRL, The matter
of a dues increase was deferred until the
meeting later this month; however — some
increase zoon seeins i foregone conclusion —
the questions seemed to be only on “when?”
and “how much?”

Life membership is attracting more and
more league supporters - the 1000 mark
was pussed in May and at this writing we
have 1785 fully paid life members, and some
450 more working toward il on the eight-
payment plan. The By-laws were broadened
at the May meeting of the Board, permitting
Associate Members both at home and over-
seas to apply for Life Membership, Inciden-
tally, we now have five husband-and-wife
ILM teams, and one all-life-member family
(WICW, WIYL, and WAINNC) — sorry, no
cut rates for quantity: ii’s $130 in the U5,
and Canada, $140 elsewhere, for each, (Both
figures will increase with the rise in dues.)

The League’s Technical Merit Award
for 1970 went to Lous N, Anciaux,
WBONMT: Paul J§. Sayder, K2ICBA: und
Lester L. Whitaker, W7CNK, for their pio-
neering work on 220-MHz “‘moonbounce.”
On the receiving end, the ARRL Handbook
took a first prize in a regional competition
organized by the Society for ‘Fechnical
ammunications, and will be a contender
this spring in the national contest, Covering
the sovial side of amateur radio, six division
and four state ARRL conventions were held,
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along with 162 hamfesis, auctions. flea
markets, and banquets which were recorded

at ARRL Hg — and who knows how many

others. (Twenty such evenis are already
recorded at Hg for 1972 - inake sure we
have vour club’s date down so we can help
you avoid conflicts with other nearby
groups.) Two headquarters staff members,
Cecilia Christensen Hatch and Charlofte A.
Clark, retired from uactive service after 42
and 25 years, respectively. Sadder farewells
were noted in (8T obituaries for past
directors R. B, Cowan, W5CF; Kenneth T,
Hill, W2AHC: Rudy Jepson, W6KEI; past
vice director Reg Town, VETAC; and former
FTU Secretary-General Gerald €. Gross,
W3GG, There were comings and goings af
FCC, too, with Bill Grentfell, WAGF, and Ev
Henry, W3BG, retiring: Ray Spence,
W4OAW, and Merle Glunt, W30KN, getting
promoted to chief and assistant chief engi-
neer, respectively: and Prose Walker, WABW,
rejoining the Commission to be chief of the
Amateur and Citizens Division.

Communications is the payoff for our
amateur radio *“‘game” - the big one this
vear was the California earthquake. Not enly
were rescue operations heavily reliant on
amateur radio, but thousands upon thou-
sands of messapes were handled between
people in the stricken area and those ouf-
side. There were more than eighty other
emergencies ~— floads, hurricanes, ice storms,
lost persons, fires, and auto accidents -
where amateurs performed emergency com-
munications, reported in the pages of QST
The best preparation for real emergencies,
perhaps, is planned assistance at parades,
carnivals, and other large gatherings of peo-
ple - more than 50 of these were described
in 1971 issues, with perhaps that many more
waiting for space in the magazine! Or is it
the Simulated Fmergency Fest, with 13,000
amateurs reported to bave participated in
organised teams?

Before commmunications are possible,
equipment must be designed and built, The
technical side of amateur radio remained as
populat as ever. Antennas alone accounied
for nearly fifty @ST items during [¥71.
Reports of amateur use of lasers and the
transmission of cardiograms by ham radio
also appeared. Digital ICs, flip-flops, Morse
C'ode generators, and printed circuit tech-
niques all got a great deal of attention during
the year. Receivers and receiving converters,
particularly for the vhi-fm mode, were 4
major suhject of Y§ T technical articles. And
plans for future wurbitai satellites carrying
amateur radio moved forward with approval
of NASA and new recognition of the ama-
teur-satellite service by the 1TU.

Less imporiant in the long run, hut lots
of fun here and now were the contests and
wperating activities — two new ones, Straight

QST for



Key Night and the 160-Meier contesi, made
the pages of QST during the year and
attracted some fans additional to those who
always enjoy the CommbDept parties, the
Sweepstakes, VHF QS0 parties, the DX
Test, the Novice Roundup, and the various
state QSO parties. And there’s Field Day —~ a
vontest, a campout, a testing ground for
equipment, and an emergency training ses-
sion all rolled into one.

Finally, these odds and ends, hard to
group - Barry Goldwater, K7UGA, was
elected as national president of the Quarter
Century Wireless Association, Dave Porter,
K2BPP, was honored by the Navy for his
phone patch work with the Antarctic by the
chance to visit there as the sailors’ puest.
Carl J. Dettmar, WENCV, won the right to
put up an antenna in a court case which
further strengthens the precedents estab-
lished in support of amateurs; the court
report has been added to the League’s
Legal Kit™ available to any amateur in need
of it,

Well, the scroll for 1971 has proved long
and fascinating, What will 1972 bring? Tune
in next year . . . meanwhile, we hope it’s
happy and prosperous for you. OET—!
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California — Set aside the weekend of January
22-23 for the 23rd Annual DX Conference at the
Del Wehb Towne House in Fresno. The Southern
Californta DX Club will host this vear’s affair and
invites all hams to attend. Speakers, DX forum,
co¢ktail party, steak dinner, and the hig DX
breakfast on Sunday morning. Pre-registration fee
is $14.50. Make checks payable to the Southern
Cafif. DX Club and please include an s.a.s.e. if you
wish a receipt. Pre-registration deadline is January
7; 816,00 is the fee ufter this dute. Send to
SCDXC, Jack Hollander, WBoUDC, 13531 Malena
Dr., Tustin, CA 92680,

Hlinois — The Wheaton Community Radio
Amateurs will hold their T'enth Annual Mid-Winter
Swap and Shop on Sunday, Febroarv 20, at the
Duiage County Fair Grounds, Wheaton. Hours: 8
A.M. to 5 .M., Donation is $1, $i.50 at the door.
Send s.a.s.e. for advance tickets to £.0, Box QS31.,
Wheaton. IL 60187, Refreshments and unlimited
parking. Bring your own tables. Free coffee and
doughnuts 9 to v:30 A.M, Hams, CRers, electronic
hobbyists, friends, and commercial exhibitors are
coardizlly invited,

Indiana ~ The Lake County ARC proudly
announces its 18th Annual Banquet af 6:30 P.M.,
February 12, at the Scherwood Club, 600 E, Joliet
St., Schererville, Join us with your YL or XYL and
enjoy goud food, entertainment, speeches, awards,
amd fellowship, Tickets are §5. Positively no tickeis
will be suld at the door, kor tickets and map write
Herbert S, Brier, WIEGQ, 385 Johnson 8t., Gary,
IN 36402,

January 1972

COMING A.R.R.L. CONVENTIONS

Januaty 22-23 - Southeastern Division,
Miami, Florida
March 17-18 — Great Lakes Division, Mus-

kegon, Michigan
July 1-2 -~ West Virginia State, Jackson’s
Mill

NOTE: Sponsors of large ham gatherings
should check with Léague headguarters for
an advisory on possible date conflicts before
contracting for meeting space, Dates may be
recorded at ARRL Hq. for up to two years
in advance,

SOUTHEASTERN DIVISION CONVENTION
Miami, Florida January 22-23

The ARRL Southeastern Division Convention/
12th Annuat Tropical Hamboree will be held at the
Miami Bayfront Park Auditorium and Everglades
Hotel on Januwary 22-23, 1972, in sunny, warm
Miami. Convention/Hamboree activities include
tech talks, organizational meetings, DX program,
fm, MARS, manufacturers exhibits, hams only
swap shop, commercial bargain booths, Wouff
Hong ceremony. The ARRI. Forum will have a
report from the January Board Meeting within 24
hours aftexr the meeting adjourns. ARRL Head-

-quarters representatives will be WiCW and W1FBY,

An added attraction for the ladies attending the
convention will be & program entitled “Preserving,
Fnhancing, and Highlighting Your Own Natural
Beauty,” presented by Bryna Cosmetics, which will
atso include free facials and gifts for every lady.

Saturday night, group dinners will be followed
by an auditorium meeting to hear A, Prose Walker,
W4BW, chief, Amateur and Citizens Radio Division
FCC,

The luxurious M/V Freeport awaits for your
fun-filled pre- or post-convention cruise to the
Bahamas with visits to Freepott and Nassan and a
full program of activities. shows, dinners, dancing
throughout the cruise, plus aboard-ship casino and
duty-free shops.

Here are the rates for the entire conventton-
cruise-vacation package: Convention registration
before Jannary 22nd — $1.00. Special rates at
Everglades Hotel are $14.00 single, $17.00 double
{no advance deposit required). Pre-convention 4
day/3 night cruise $99.00 plus tax, Post
convention 3 day/2 night cruise $69.00 plus tax.
For registration tickets, hotel seservations, and
cruise brochure write: Dade Radio Club, .0, Box
73, Biscayne Annex, Miami, L. 33152, Please
make checks or money orders for tickets pavable
to Dade Radio Club,

Michigan — The Southfield High School ARC
oth Annual Swap and Shop is from 2 AM. to §
P wn lanwary B6 oat Southfield High, 24675
Easher Rd,, Southfield (just northwest of Detroit
near 19 Mile Rd. and Telegraph Rd.). Refresh-
ments will he availahle,
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FLECTION RESULTS

Luggue elechions for ditertor and vice director
are held each autumn in half of the divisions
Where there is more than one valid candidate for
an office, ballots are masded o all Fall Members of
recond September 2 in that division, returnable hy
Novembey M), Elections completed late last yoar
saw Tour contested elections for director and six
tor vice darecior.

Starting alphabetically with the Atlantic Div-
ision, incumbent Harry A. McConaghy, W3SW,
tallied 2942 votes to 277 for G. W. “Bud”
Hippisley, K2KIR, therchy winning d second term
as director, in the Great Lakes Division, Alban A.
Michel, WBWC/WESMQ, director since 468,
vhalked up 2887 hallots against 1513 for Leanard
M. Nathanson, W8DIOT.. H. Dale Strieter, W4DOS,
“freshman™ director in the Southeastern Division,
earned a resounding 1941 votes against A91 for
Philip A. McMasters, W4BCZ.

In the Midwest Division, where incumbent
director Sumner H. Foster, WPGQ, was nat run-
ning, victory went to Ralph V. Anderson, K#ONL,
in a vrowded race:

Mr. Anderson 963
Ravmond V.. Keller, WaDU 363
Bruce A, Osmundson, WAGIRP 522
. W, Wade, WPINH a3
Eugene V, Weiner, K$CKX 123

Andy hay just finished four vears as vice irector,
Farlier he had been an assistant divector of the
Midwest Division 11966-1967) and of the Atluntic
Division (1965-19667. He's an honotary member,
founder, and past secrefary of the Maritime Mobile
Amateur Radio Club; adviser, Amateur Radio
Explorer Post 717, BSA: editor of the Amatenr
Radio News Scrvice Bulletin, and past managing
editor of Awro-Call, Now 62, Andy was first

licensed in 1924 4y WYBWV, und since then as
WONL, W3IRT, W3NL, and, following his retuen

to the Midwest in 1966, o KUNL., A retired
cryptologist for the Department of State and
retired captain, LS. Naval Resepve, he lives in
Halton, Kansdy.

On the vice director side, Jesse Bicherman,
W3KT, gurnered a fhird ferm i the Atlanfic
Divisiun, polling 2302 vates to 1425 tor Harold ¢
Snuth, WAZKND, end 1294 for George 8, Van
Dyke, Jr., W3HE. [n the Delta Diviston, two-
lermer Frankhlin Cassen, WAWBK, cutpaced lohn
H. Ssnders, WB4ANX, 921 to 599 in the vice
director contest,

Ohio 8C'M Richard A. Egbert, WBETU. ol
Revnoldshury, was newly elected as vice director
from the Greaf Lakes Division, winning hendily
apainst three otber candidates:

Mr. Epgbert 2284
Corrin L. Skutt, WEFSZ/K8PT h¥Ls
Mary Ryden, K&ONV %23
Henry K. Zimmerman, K3FU/WEYIE 349

IYick earns his Hving as un engineering manager tor
North American Rockwell. He's heen an ussistant
director of the ARRL Cireut Lakes Diviston this
veur; SUM simce 1968; secretary, Order of Boiled
Owls, Ohio Chapter; and o former e¢mergency
coordinator KACES  radio  officer for  Franklin
County. Holder of un QRS appointment, member
of the A-1 Operptor Club, and QST author
1October 1955), Dick is 47 vears old and has heen
licensed and active s an amateur since 1946,

There wus a Tive-way race for vice Jitector from
the Midwest MNivision:

Paul Grauer, WADLLC 109
Russell R, Ritzmau, WAGLGR RET
Hichard W. Pitner, W@FZ0O 473
&onald M. Schweppe, KOEXN 415
L. O, *Chuck® Miller, WAQKUH 350

Paul has won cicctions before; he is mayor of
Wilson, Kuansas! His full-time job is as president of
the Wilson Telephone Company. Emergency oo-

The Ontarto Science Center Amateur Radio Club,
VE3QSC, held a special exhibition, "Ham and His
World,'" October 16 and 17, featurinq Iow-power
equipment, homemade gear, a ‘‘whitecaner's”
HW-12 station, Morse code demonstration, fm
station {through which two mobiles reported act-
ual auto accidents during the exhibitl, and slow-
scan telewision. The station also topok part m
Jamboree on the Air. Al d’Eon, VEIAND liefrh,
was exhibition chairman: Tom Atkms, VE3CDM, is
chairman of the ciub's PR commitiee, and Bob
Rotenberg, YE3AKN {rightl, is club president,
{VEICIR photograph)

QST for



Last day at the office for '"Sis’" Hatch after 43
vears! Treasurer David H, Houghton, her boss for
most of them, wishes her well.

ordinator of the kansas Weather Net and NCUS of
the Ham Rutchers net. Paul is an OPS and OBS,
member of Army MARS amd the AREC, and 2 Lite
Member of ARRL. He carned the Kunsas Amateur
of the Year Award in 1967. First licensed as 9FIR
in 1928, he is 60 vears old.

The Pacific Division also chose one of its SCMs
{3anta Clara Valley, since 1968} as vice director —
Albert F, Gaetano, WoVZT, who ring up 1344
volex t0 607 for Larty M. Reed, WoCTH, aud 476
for Lee R, Wicat, KH6BZF/KRBHQR. Al is 44, lives
in Los Gatos, and manupes the Flectronics Division
at Lockheed Missile and Space Co, He's a past vice
president. Santa Clara County Amateur Radio
Association; past vice president, Northern Calif-
ornia Traffic Association: president, past secretary
4H-1 Club; 1965 ARRL National Convention
Committeeman; program chairman, 1971 ARRL
Pacific Division Convention; member, Transcon-
tinental Corps, ARRL National Traific Sysiem;
SEC. ORS, and moember, AREC and the A-l
Operator Club. Al has been licensed sinee 1943,

A close vice director race in the Southeastern
Division resulted in the election of Larry E. Price,
W4DQD, over lohn F. Porter, W4KGJ, 1356 votes
to 1269, Larry is a4 professor at Georgia Southem
College in Statesboro and is 37 vears old, He's been
an assistant director, ARRL Southeastern Division,
for the past two years; past president, past vice
president, University of Arkansas Radio Club; past
faculty sponsor and sectetaty, Georgia Southern
College Radio Club; trustee of WA4DTF and
special events stations WO4GSC, KF4GSC. and
WE4SUN, Larry holds an OPS appointment, is
registered in AREC uncd Army MARS, and serves as
communications officer for Statesboro-Bulloch
County Civil Defense, A Lite Member of ARRL, he
was first licensed in 1951 as WSTIA, and fater held
K7BET and KOMJA,

Four ditectors and two vice directors were fhe
sole candidates for their respective offices and so
were declated reelected without membership bal-
lofing: EdMrector Noel Eaton, VE3C), and Vice
Director A, George Spencer, VEIMS, of the
Canadian Division: from the Dakota, Larry J.
Shima, WIPAN, as director and Edward O, Gray,
WARCPX, as vice director; Max Armold, W4WHN,
director from the Delta Division; and Pacific
Director J. A. "Doc™ Gmelin, W6ZR],

For all of these offices, the term runs from
noon on January 1, 972, to noon, January 1,
[974,

STAFF NOTES

Lats of comings and goings this past vear at
ARRL Hg. - Ceuilia Christensen Hatch, supervisor
af the membership records section, tetited Septem-
ber 30 after being aboard since bebrnary 17, 1928}
When we told ‘sl ubout™ Sis in “Behind the
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DNameond™ July, 1969, we eported that she had

only one hobby - grandchild waiching. Now she
has made that into her protession; she™ bhaby-
sitéing for four-vear-old [isa, while mother Valeric
woTks as a registered nurse,

A month later, another retirement: Charlotte
A, Clark, who has handled our Accounts Pavable
amd other bookkeeping chores since 1946, En-
sconced in a fullsized, four-room mobile home,
Chardotte will bave plenty of time for her many
pastimes and habbies: attending plavs, opera, and
concerts; reading, especially mystery stories: work-
ing crossword puzziles; sewing: and travel — even
the house can go, if' it réally becomes nevessary!

Other  departures:  William O, Reichert,
WASHHH, who had been working in public service
in the C'ummunications Department, has returned
to southern Ilfinois, where he’s now a police radio
dispatcher. Richard A, Bitzer, WB2KZW, is now a
teacher in DeVry Technical [nstitute in Unson.
New Jersey, after 4 short stint as an editorial
assistant in  the Technical Department. Dave
DeMaw, ex-WNILIQ, who spent about a year as
DXCC Aide in the Comimunications Department,
went back to college at the beginning of the school
vear.

On the “comings™ side, at the start of the vear
Morgan W. Godwin, W4WFL, of Sehring, Florida
fand WAZWOR of New York City) joined the staff
a5 an assistant secretary, doing membership services
work. He sometimes Kkes to do things the hard
way - he opetated 160 meters from an apartment
m New York, continuing from another apait-
ment in Hartford. Things have improved now,
though — he and the next two men on this [ist
went searching for “a salt marsh on a4 hill” and
settled for a high sopgy plain in nearby Farming-
ton, with reom enough for both wire and beam
antennas, amd 4 six-room house as rombination
buchelor pad und hamshack.

John H. Nelson, WODRE, came cast — also
about a vear ago ~ from Newton, lTowa, to be
assistant circulation manager. Tocidentally, he now
s OQSL manager for unother famous Newtonite,
ARRL President W@DX/VP2VL, etc. Only a Pop-
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Tart will pessuade bim to leave the rig during
Swyeepstikes, his roommates say.

In casly September. Frederick Niswander, WAHR-
VRE, vhimbed on the ARRI wagun as DXCC Aide
in the Communications Department. Rick is from
Okemos, Michigan, and eojovs DX and contest
work, with a little frattic thrown i when the
St-meter anienna stays up, All three are memhers
of Marphy's Marouders, a gung-ho caniest ciub
whivh ran up a funtastic swore in the 1971 Field
Day ander the call WIARRS — 3000 QS0 in the
theec-plus-MNovive Jass!

Manning the Public Service post now is Frank J.
Coanclly, Jr., WATGWL, from Bremerton, Wash-
ington, where he worked ten through cighty, aned
fwa meters, ow, swsh, tw, aml RIUTY - Contests,
X, und trattic. He’s aiso been active in the ARRL
Fiedd Organization and in radio clubs,

The word “tetired”™ conjures ap age, but Walt
Woatern, WINTH, who just retoed as o Moster
Chiel Radioman {1+-49) am the Navy, is only in the
middle thirties, He's an editorial assistant in the
Technical Depaitment, a thhty man who can
handle ht as well as vhi, solid-state or tubes. He's
cofounder of the Southern Conunectient Radio
Amateur  Mobile  btations, which  oprrites a
146, 1914694 machine, K1IGE, af Now [London.

Tom McMudicn, WISL. whose automabile fi-
vense plates have been the envy of the Hy, ofaif For
two docndes iWould  vou believe VOST™) has
weturncd to the statf, also as an editarial assistant
in the ‘Technical Department. He's Jdeiinitely
specialist uht and vhi rigs und 15 on the
vrecutive comnufice of the Insurance ity Re-
peater Club, WATKHEK, 28-R88. A WIAW atten-
dant years ago, be's becn more recently the chiet
cngincer of WHNB-IY 30, the NBC ouatlet for
wreater Hartford,

Anthany A, Dorbuck, W1YNC, of New Britain,
Conn., has come bavk on the staff as maintenance
ehgineer af WIAW: he had been o WIAW attendant
anel wditorial assistant in the late "3ts during
surppner vagations from the University of Connacti-
cut. More wevently he has been an engineer for
Singer  Electronics. He's a  member of the
Connecticut Wircless  Association and has bheen
active in traffic work in the past.
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An article in April ST, “The Five-Finger Keyer”
won g cuver plague award tor R, H, Turrin, W21MU
lieft). Making the presentation 18 Hudson Division
thrector Harry J. Dannals, W2TUK.

ORX FOR HUC SKED

The examination schedudes for 1972 were not
vict aviduble from FOC at our deadhine; we expect
to have fhem in time for the bfebmary ssue.
Meanwiule. if your were planming a January visit {o
sour friendly  FCC examiner, hefter check the
wheduie wath the FUC office in advance, The most
recent tull hst was on page 75, bebruary, 1971,
OST, with amendments puge ¥4, April; 83, August:
and R7. Oictober wppiving to Norfolk, Virginia,
Helena, Manfana, 2nd Washington, DU, rspecs
fively.

FUTURE CITIZENS LICENSED

On August 1, 1971, the Presideat signed
Public Law 281, the Goldwater #$ill, whivh

premits aliens (who are permanent resients and
have filed Jdeclaration of intention fo iwcome
citizenst (o obiain FOC amatear Ueenses. The First
twao licenses under this bl became eftestive
Detober 16, F071: Derck Iohn Brook, a citizen of
recat Britain, got Novice lcense WN2ZVO, and
Hartman . AL Weiss, ex - DI41K:, o vitizen of
Cermany, reveived Bxtra Class license WASKWD.

FOUR SPEEDS FOR RTTY

Speeds of 60 B T3, und 100 words per
minute may be used by amateurs engaped in radio
teleprinter operatlions, effective Tannary 7, 1972
[he vhanse s announced by BUC 0 a Repost
angd Cheder in Docke: 19114 dated November 24,
971, Transmitting speed shoulil be wdjusted as
closely as possible te 60, 67, 73, or 100 wpm, and
in uny event, within the range of plus or minus tive
wpm of the selected speed.

At the saioe tme. OO Jechined o set a
bundwodth ror RTTY ai the new speeds, saying
that rhe ditference io width of signads at 60 and
[0y wpm iy anly a bitle more than 100 Hz., sod
further. that other pats of the Commission rules
may be dsed as o2 oguide in determuning “good
enginesing and pood amateur prachice.”

FOC further declined to provide for the K-level
ASBCH  code. 1t said  that  povernment  ind
non-government wsers ol radio teleprinters i the
it bands “conservatively estimate that they will
not use the ASCH code for the next ten vears
because  of  the large guantities of  five-level
cquipment now on band.” Therefore, it would not
ke economically feasible fo spend public funds
fur fhe purchase of eight-level squipment fo be
used  salely  tfor  the porposs of  determining
compliance by stations in the Amateur Radio
Service.”

The speed changes were originally proposed by
keith B. Petersen, WBSDZ, (RM-1392) and R.
Bruce Peters, WB2LRS, (RM-1538). ARRL filed in
favor of the chanpes and suggested that the time
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Noel B, Eaton, VE3CJ, was named '"Amateur of
the Year” at the annual convention of the Radio
Society of Ontario on October 23, at Hespeler,
Malung the presentation is Ted Hamer, (L.C.,
VE3LI (left}, RSO's Legal Counsel. (FE3ICJK
photo)

had come (o leave the fechnical standavds up to the
individual within broad outlines of good engineer-
ing practice. FCC apparently wasn't willing to go
that tar at the moment, probably again because of
monitoring considerations.

QSL BUREAU CHANGES

Alaska - a slight change in address has taken
place: the correct form is Alaska QSI. Bureau, Star
Route Box 65, Wasilla, AK 99687,

Quehec - Jack Ravenscroft, VEINV, has re-
signed as manager of the VE2 QSL Bureau. A.
. Daemen, VEZ21J, 2960 Douglas Avenue, Mon-
treal 301, PQ, has been appointed manager, ef-
fective January 1, 1972,

British Columnbia H. R. Hough, VE7HR,
remains the manager, but the sireef address has
been changed to 1291 McKenzie Avenue, Victoria,

VES George Kondo, VEBRX, has been
transferred to VE6, The Yellowknife Centennial
Radio Club, VEANWT, has been appointed as the
operator of the bureau. The address 18 Post Office
Box 1944, Yelowknite, NWT, {Canada.

EX.CBER DENIED TECHNICIAN LICENSE

William E, Richardson, of Walnut, California,
has been denied an amateur radio station license
and Technician Class operator license after an FCC
hearing. The examiner found that Richardson™s CB
license had been revoked June 30, 1969, for
violation of rules, and that he had operated on at
least four oceasions since then without a license, In
sumiming up, the examiner said:

The record . . . shows that Mr. Richardson
has a past history of violations of the Commission’s
Rules. He has repeatedly operated a radio trans-
mitter without a license, despite warnings from the
Commission that such aperations were unlawful,
Further, Mr. Richardson has fried to conceal his
unficensed operations by wsing a false cull sign.
Respondent's operation . . . has . . . interfered
with the television reception . . . He has repeat-
edly operated his radio transmitter on 26.300
MHz, a H.8. Goversment frequency . . . From
the above facts, it is clear that he lacks the
integrity deemed pecessary in dan applicant for a
license in the Amateur Radio Service . . .7
FXECUTIVE COMMITTEE MINUTES
No. 337 November 19, 1971

Pursuant ta due notice, the Executive Com-
mittee of The Aamerican Radio Refay League, Inc.,
was called to order at 1:40 P.M. November 19,
1971, at the headguarters office of the Leagus in

January 1972

-
A

2%

Newington, Conn. Present: President Robert W.
Denniston, WX, in the Chairy First Vice Pres-
ident Charles G. Compion, W@BUO; Directors
Victor U, Clark, WaKFU, Harry |, Dannals, W2-
TUK, Noel H. Eaton, VE3CT, and Rohert B
Thurston, WIPGY:; and CGeneral Manager John
Huntoon, WIRW. Also present were Rocky Moun.
tain Diivision Director Charles Cotterell, W@SIN,
and Assistant General Manager Richard L. Balfwin,
WIRUL

On mation of Mr, Thurston, affiliation was
mnanimonsly GRANTED (o the following sn-
cieties:
Adams School Amateur Radio Club, New York,
N.¥.; Alpha Sigma Delta Radio Society of the
Univ. of Okiahoma., Norman, Oklahoma: Carbon
County Area Vo-Teck Amateur Radio Association,
Jim Thorpe, Pa.; Chetek Senior Fligh Amateur
Radio Club, Chetek, Wisconsin; Covington Radio
Club, Andalusia, Alabama: Cresskill H.5. Radio
Club, Cresskill, N.J.: Largo High Amateur Hadio
Cluh, Largo, Forida; Middlebury College Amateur
Radio Club, Middlebury, Vermont: Poweshiek
Radio Clab, Grinnell, lowa; Prescatt High School
Radio Ciub, Prescott, Arizona; Rho Epsilan Ama-
teur Radio Association of LIT., Chicago. fllinois:
Svlvan High Amateur Radio Club (SHARC), At
lanta, Georgia; Troy High Amateur Radio Club,
Fullerton, Calif.; University of California Riverside
Amateur Radio Cluh, Riverside, Calif.; University
of Towsz Amateur Radio Chiub, lowa City, lowa;
Hniversity of Massachusetts Amateur Radio Asso-
ciation, Amherst, Mass.: Wedixie Amateur Radio
Club, Atlanta, Georgia.

On motion of Mr. Dannais, unaimonsly
VOTED to grant approval for the holding of a
Southwestern Division Convention at Santa Maria,
Californda, on Qctober 21-22, 197727 and a Hudson
Brivision Conventinn at Tarrvtown, N.Y., on Oct-
ober 21-22, 1972,

On mation of Mr. Fatoo, Life Membership in
the League was unanimously GRANTED the fol-
fowing applicants:

Bertvam 5. Aaron, K2IZN: thilton W, Alter;
Kenneth Andras, VE3UU; Fred D. Armes, K4RX:
George P, Bartlett, WHB4MMI: David L. Hell,
WeBVN: Arnold E. Berger, Wal.HIi; Robert 1.
Bingham, KoWMP; Dennis Bodson, W4PWE; Her-
bert J. Brady, W1FIY; Karl C. Bretz, K9BGL;
Richard L. Brocaw, KSVYT; Harold F. Byrd,
WBHY; William L. Cary, KéRTW; Ted A, Cham-
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Eumice Bernon, KSONA, receives the Veterans
Award tor 1971 from the Joint Veterans Com-
mission of Cuyahoga County, Ohie. From left:

Atty. Bernard J. Stuplinski, president of the
Comnussion; Chester Koch, secretary/treasurer;
Mrs. Bernon; Mrs, Koch, representing Gold Star
Mothers, The award recognized the public service
worl of the Apricot Net, of which Eunice is
president. {Photo by WAKPCTY

pagne, WB4FLW; Kenneth A. Christiansen, WAp-
OVT; Andrew C. Clark, W4IYT; Richard M. Cobb,
W@HI: C. F. Covk. WSYOU; Thomas R. Crawford,
WB2COE; Alva K. Davis, WoNT: Robert M. Deck-
er, KXORA/WGEECQ; Norman M, Deanis, WASEIA;
Noel H. B. Desilets, W1¥FBH; Thomas J. Eavenson,
ir., KSBWZ, Frank A. Exum, WOGIL/WATRNI;
Glen A, Filer, W3MOZ/K3FLO; 1. L. Ferns,
VEIBZF: Emery Flinn, JIr,, W4OEK; John s.
Forchtner, W6MUL; Carlo Frey, HBOAQH; Harley
¢.. Gabrielson, KeDS; Charles J. Gumbift, [If,
WB4LEK: John H. Garrett, GSAPC/WSWC; Joe D.
Gault, WANDH; Alvin H. Groff, KpVQM; Ronald
4. Grzelak, WAL ABW: Richard A. Hade, K9HSK:
Donald 1. Havlicek, WSQHW/W4KSR; Howard B.
Haves, W3JH; Fred A. Helwig, Wo6lHU; Fred J.
Hufft, W4PLM: Charles 1. Hutchinson, KRUDJ;
Travis R. Jarman, WE41ES; Michael Johl, VEZAPT:
Robert 4. Johnson, K9KFR:; Horace A. lones,
VEIBWH: R. L. Junes, W2AEV; lames J. Jovee,
WBIMEE: Dale T, Justice, KTWWR/WATKTV,
Charles Kigel, W1BDL: David R. Klimaj, W4IJVN:
Kenneth W. Kuossmann, WOIUNU: Laurence H.
l.aitinen, WAGJYJ: Lavfield Lynn Lamb,
WIBWZ/WAHZL; James M. Lasley, WARQTQ:
David 8, Lloyd, VE3AW; Brad MacKayv, WB4OYA;
Robert P, Marsh, Jr., W1JVC; Arthur 5. Mavoff,
VE2AQV/K6; Mavo I. McAllister, WoCW; W. Dale
MeCurley, WA3JCV: BMartin J, McGowan, Jr..
WOUGV: Karl R, Medrow, W3tA; Fred 9. Mellers,
K@vZT: E. I, Mekton, Jr., WAKTU: Kjell Midtseter,
LASSG; H. Stephen Miller, WABSSU: james A.
Mose; Elbert R. Moses, dr., WA3LYA: Norman i,
Nielsen, WAPSOP: Fumio Nishino, HStALY: I.
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Everett Norfleet, W4MII; Howard . (VRByrne,
YETBNK: William W. Olsen, W6(CCZ: Roger T.
Omorl. KH6EUZ,; Matthew J, Palumbn, WA ICHS;
iames Pashzlidis, Jr., WA2 FDL; Harcourt S. Patter-
son, Jr., WABLTD: John A. Plummer, W1 VN, Fred
W. Postman, Jr., WA4YYX; Wilbur A, Rimer,
W3LE, Adolf J. Rohrmaier, K8SCA; R. L. Roth-
rack, K7RNO/9. Thomas I. Rothwell, Ir.,
WeZ(QZ; Bavard F. Rowan, K9PZP/2: Billy Joe
Sundbin, WSNWY,; Ldmund Schneder, K2RCO;
Winston W. Scoft, fr., KOTEP; Jack 8. Seimas,
WABIHR: (George L. Sensibar, W9BJO; james 1.
Bhea, WASEMQ; Robert Siegel, W2EV(; Joseph I.
Slemenda, K3PZII; Jjames V., Smith, WAQZZZ,
James . Stafford, W2CIC/KOMAF; Gerald .
Starkey, WA6GLLJ; Carl W, Stengel, W6JEQ: Barry
B, Sirong, WA7TQZJ: Richard W. Thimmesch,
WASNYG; David L., Timmerman, WB9UER; I,
Slater Tubman, VESOA; Paul 8. G, Twomey; A.
Earl Vivino, W3AAF: Kevin |. Ward, KIBFQ;
Richard J. Warren, WAYHWH; Robert H. Weit-
brecht, WeNRM; frederick (;. Williams, VE|FH;
Paul R. Wilson, WAGFZE; Cregory P. Winner,
WASEIO; Peter A. Witcosky, KZ5PW; William M,
Wooding, W2DNF; fames Arlen White, WA TNNC;
Glendon H. Whitehouse, K1DIK; R. Alfred Whit-
ing, KIBRS; Rohert J, Wyland, WOLHD.

Mr, Clark read a letter of application from the
Raleigh (N.C.} Amateur Radio Club far anthority
to hold an ARRL National Convention in that city
in 1973, The Committee vxpressed considerable
inferest, but noted that approval could only be
given by a full Board of Directors, and meanwhile
requested that more information on facilities, etc.,
be made available. During the course of the above
discussion, Atlantic Division Director Harry A,
McConaghy, W3SW, and Treasurer David H.
Houghton joined the meeting,

On motion of Mr., Eaton, after discussion,
unanimously VOTED to authorize the purchase of
up to 50 prints of the ARRL film, **This [s Ham
Radio,” for distribution to schools and youth
groups through a free Inan agency.

On motion of Mr. Clark, after diseussion,
unanimeously ¥OTED that the Board of Directors
be polled on 8 proposal to convene the 1972
annual meeting at 9:30 AM. Thursday, January
20, 1972, instead of the lanuary 21 date provided
for In the By-lLaws.

At this point the President reported extensively
v varions develapments in the telecommunica-
tions regulatory field, with particular respect to g
possible forthcoming world allocations conference
dealing with the high frequency spectrum, After
discussion, on motion of Mr. Clark, unanimously
VOTED that the Executive Committee endorses
the program outlined by the President whereby the
General Manager is instructed to develop and
submit in writing to the Hoard of Directors. at its
January 1972 meeting, a comprehensive program
for insuring effective representation of umateur
radio interests at the next world administrative
radio conference on the high frequencies, said
program to include estimates of costs and per-
sonnel required.

On motion of Mr. Clark, after Jdiscussion,
unanimously VOTED that the General Manager s
instructed to re-examine the matter of WIAW
frequencies and to take appropriate action.

‘There being no further business, the Committee
adjourned, at 5:30 ¥.M,

Respectfully submitied,
JOHN HUNTOON, W1RW
Necretary
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Novice Roundup
{Continued from page ©9}

mitted. Novices work any amateur stations; non-
Novices work Novices oaly. Valid points can he
scared by contacting stations not working in the
pontest, upon agceptance of your RST and section
and receipt of a RST and section/country. A
station may bhe worked only once, regardless of
hand.

A Novice may operate in the Novice portion of
the competition gntil he receives his General Class
license, then he must participate as a non-Novice
only.

4) Scoring: Fach exchange counts one point.
Only one point may be earned by contacting any
one station, regardioss of the frequency band. The
number of ARKL sections (see page & of any QST
+ foreign countries worked during the contest is
the “total multiplier.” Yukon-N.W.T. (VES) also
caunts as a multiplier. A fixed scoring credit may
be earned by entrunts who hold the ARRL Code
Proficiency certificates. FCC code credit cannot be
used in lieu of the above, If an entrant does not
hold 2 ARRL (P Award, he can apply for credit by
attaching to his Novice Roundup report a copy of
the yqualifying run from WI1AW or WeOQOWP for
Fanuary or Fehrovary. Cp craedit equals the wpm
speed indicated om the Jatest ARRL certtficate or
sticker held by the enteant, 'The final score eguals
the “‘total points” plus “ARRL Code Proficiency
credit™ multiplied by the “total muliiplier.”

8) Reporting: Contest work must he reported
as shown in the sample form. Reporting forms and
a ntap of the United States will be sent free upon
request, Indicate starting and ending times for each
period on the air. AN NR rteports become the
praperty of ARRL and none can be returned.
Entries must be received at ARRL Hg. 225 Main
St. Newington, CT. 061l no later than 3 weeks
following the end of the test.

6) Awards: A uertificate will he given to the
highest scoring Novice in each ARRL section.
Multioperator or Ceneral-class ficensees and above
are not  efigible for awards, However, a hox
containing the TOP TEN W/VE higher-class licen-
sees will be incurporated in the results, And should
parficipation warrant, a similar box wilt show TOP
DX entrants,

1} Disgualificarion: Failure to comply with the
contest rules or FOC regulations s grouads for
disqualification. ARRL Awards Committee Jeci-
siuns #re final, :

SET Announcement

{Continued from page 79)

tesi, too, To do this, you check in with your local
ot section net — depending on what yeu have in
the area and where your paticipation will be most
helpful. The National 'Traific System ties together
all the local tests through a systematic osganization
of faisons and relays, NTS will operate o total of
sinteen hours, eight hours during cach day of the
test, heginning wt 1400 (2 PAM) local time and
ernding at 2200 (10 P ML), However, N'TS operation
docs not require each participant to be on hand the
full time. The system is designed so that euch
operatar performs 2 cettain function ~ perhaps to
get traftic out of his section net and report und
clear it into his region net. Once this is done, this
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particular function is terminated, You can handle
one function ot several, depending on your willing-
ness, your ability, and the need. But if you handle
otly one, this is a help; if everyone did so, no one
would need do more than one,

1t this aspect of the fest appeals to you more
than the local aspect for if thete is no local test),
find out where the section net hangs out and
contact the menager. {See the League's Net Dirce-
tory.) He'll probably be glad to hear from vou,
Take a listen on the nef frequency, familiarize
vourself with the operation, report in and offer
VOUr sCrvices.

Additional Information

kach participant in the SET is asked to orig-
nate af least two messages during the test. One of
these should be to your SEC informing him of
vour participation and the other can be to a friend
in your region ovr, preferably, in vour section of
NTS. In previous vears we requested that you send
a message to a friend in a distant part of the
country, This resulted in a heavy load of traffic at
the higher levels of NTS while the section and local
nets were left with little to keep them husy. By
originating 2 message to someone closer to home
some of the pressure will be taken off the higher
levels of NTS and transfered to the section and
local levels where the nced for practice and
experience is greater.

Al SET messuges should include the word tesf
in the preamble and the words “test message™ at
the beginning of the text. Additionally, all fest
muessspes should include the handling instruction
HXB. If the message is not delivered by the fime
the SET is over, it should be cancelled and the
originating station serviced. A sampile radiogram in
proper form is shown herein. Most messages will
carry a “‘test routine™ {TEST R) precedence and
preferably be in fifteen words ar less, Messages of
inquiry may curry “test inquiry™ (TEST Q).
Messages originated by served agenvies or leader-
ship persannel may carry test priority {TEST P} or
TEST EMERGENCY (this precedence is always
spetied out in fulh) precedences, TEST EMERGEN-
C¥ should he extremely rare and should not be
used indiscriminately. Use of standard ARL fexts is
recommended where applicable,

A word to the wise: make sure your emergen-
cy-powered equipment is all checked out before
the start of the SET. 1t will be well worth the
effort.

That should give vouo about all the basic
information vou will need to participate in the
SET. As mentioned hefore, this is not 2 contest
and nothing is gained by artifically inflating your
seore. The only reward gained by participating m
the SET is thue satistaction that you will be hetter
prepared iF and when an actual emergency vonde-
tion develops. Isnt that enough?

Remember the “Lets Talk Transistors™ series
hy Robert F, Stoffels, WHOKSH? We've put
together a reprint booklet of this 9-part fransistor
primer and it is avawlable trom ARRL for §1
mcleding postage,




Correspondence
FromMembers-

‘Ehe publishers of QST assnme no responsibility for statements made herein by correspondents.

IMFROVING QST

® | hope that you can improve QST hy making
the type large enough to read and eliminating page
after page of rubbish, ¢lub aews, etc. How zhout a
few more articles written as if they were the result
of sotne intelligent research rather than as a need
to fill up so many pages of space. Eliminate the
senife living in the past. We have had quite enough
nostalgic articles about the museum, etc,

Also print 4 cross section of letters, not just
those throwing orchids your way.  HBewnjamin P
Lane, WIENE, Tolovana Park, OR

® | would like to commend you an QST both as
to articles contained therein, and on fthe excellent
typography since | do not have to use a magnifying
glass to read it as is necessary with another ham
magazine, - (Rto J. Goohs, K34G, Pittsburgh. PA

® (v membership places me as 1 shouid be, in
support of ARRL: however, it does not signify my
approvat of 8T merits.

‘I'ne exorbitant space used to recount numerical
statistics of contests, dreary repetition of unimpor-
tant regional olub gossip whose call signs oune
gseldom, if ever, recognizes, and able hut far too
extensive vcomments on 13X activities, have resulted
in a publication mote stereotvped than the Journal
af the AMA. The latter is read by those too busy
te read anything else,

Articles in close relationship to the fundamen-
tals of electronics are sndly missing. "'his paucity is
a severe restriction on the progress of tyros who
wish to advance. | teel that 2 commlation of Lew
McCoy’s writings of the past several vears, together
with addenda of practical procedures and some
elementary math hints to clear suiution of hazy
answers to problems always encountered by the
eager Novice, is long overdue,

We plan to increase membership. By the same
token, # vou plan to acquire 2 horse, vou munst
areange to feed him. - H. W, Hawkins, M.D.,
KoRY, Poway, C4

®  Beginning with your articles on transistors,
and now the viies on tm, it appears that after being
dead for vears. Q8T is once again coming to life.
How about a complete and comprehensive series
on ssb? Also, a section on modern surplus gear now
showing up? — fames A. Wilson, WSDVL, Ef Paso,

ELAGS AND STEREOTYPES

® | helieve the pguest editorial by WSBU {“it
Seems to Us. . . Nov. (ST'| represents a new low
in matertal selected for 57 Sufficient yuantities
uf such trite nationalism already appear in the
admittedly politically directed cireulares.

When followers lack the fact and faith to
provide a rationai basis for their actions, reliance
and emphasis is converted to such artificial foci as
signs and idols, including those cloth items called
flags. When the system has little to offer, it is
forced to rally to mystic and meaningless symbol-
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isim in desperation. ‘T'his is also a useful and tried
tactic empioved by those responsible for the
failure. or those seeking to exploit the weak
position of the system, in ao attempt fo consol-
idate their base of power. Does the editorial imply
such a state for our ourganization (ARRL) by the
attempted analogy?

In both cases, our nation and the L.eague, while
the institutions are far from fault free and require
considerable refinement, such apologies are com-
pletely unnecessary. Rickhard Klinmon, K300,
Philadelphia, FA

® it seems to me that the [ast five paragraphs of
WRRBU’s piece were informative and nicely put — 1
agree with his meaning there, and would suggest to
those ainateurs who ure not lLeague members to
consider what he is saving.

In his first two paragraphs, however, I do feel
that his analogy of the jady with the flag on her
pants was ill-chosen. I would like to think that we
amateurs could keep owur politics off the air and
out of our magazines, Lt is aiso my feeling that the
employment of a minority group sterentype by
way of implication is inappropriate for publication
in ST, even if the wminority group implied
happens to be the one evidently considered cur-
rently fashionable and safe by the tabloids.

in my view, this guest editorial was not as
“direct to the point and well stated™ as it might
have been. —~ Jan Peter Schultz, WA2000)1,
Plainfield, VT

®  Nice guest editorial in November (JST. That
should make some heads hang in shame. — Robert
B, Walton, WA 2O AR, Kahvway, N.J,

NO RESTRICTIONS

® My membership in ARRL expires in Decem-
her. I do not wish to renew, If you are interested in
why séill another amateur is leaving the League,
here they are:

I. Refusal of ARRL to admit that the cw
reyuirement is out-of-date, biased in favor of
ex-Signal Corps members, and is a discriminatory
and undemocratic infringement of the Feople's
rights to the airwaves.

2. Opposition of ARRL to the logical and
democratic petition of the ELA to transfer some of
the 220-MHz band to the Citizens Radio Nervice.
Even the name, Citizens Band, bothers you | bet!

3. Continuing evidences of poor taste in QST
through snide remarks about “CBers™; a really
adolescent attitude,

f shall continue my work toward helping dur
elected legislators to see the need to ¢liminate the
Amatestr Service and transfer these frequency
assignments to the Citizens Radio Service.

1t 18 my opinion that radio is only a hobby, and
that any citizen should be able to enter it without
having to hurdle a xet of restrictive admissions
requirements. — Benny K. Copeland, Ph.D., KBX
4026, WBSBCA, Denton, T'X

QST for



THE HANDBOOK

®  Gditor Doug DeMaw and the entire staff who
worked on the production of the 48th edition of
the Hardbook should be roamdly congratulated for
their efforts,

During my 38 years of cujoyment of amateur
radio | have owned at least 25 wlitions of the
Handbook. | use it constantly, not anly in my
hamming but in my teaching uf electronies, |
helieve that this vear’s adition has made a greater
leap forward toward the current state of the art
than any of the earlier editions, - Charles i€y
Perkins, W4VME), Florida State University, Talla-
fiassee, KL
[EDITOR’S NOTE: Thanks. But wait *til You see
the 1972 edition!]

SLAFPPED?

®  ’m with WB9BUV in his comments in “Cor
respoandence.”™ Oetober ST, “Type-approved”
anything in amateur radio marks the very nadir in
FCC confidence in the amateur Novice Class or any
other. How greut a slap in the Tace cun the amateur
receive?

If the Commission has un confidence in an
amateur’s ahility to build and adjust any amateur
transmitter to radiate a reasonably clean signal, it
should not grant that individual an operator’s
license. Mayhe the solution to such guestions as
this would tie in a meaningful license examination
procedure. That such doubts exist in the Com-
mission’s mind rettects directly upon the silly jokes
they have been calling “license examinations” for
years, and is the Commission’s default, not ours.
The FOU gets just the kind of people it wants
through its licensing philosaphy. If it wants only
capable amateurs, let it redesign its examination
program to eliminate all or most of the others.
Then it will not have to treat the amateur as 4 sifly
Juvenile who cannot put a decent signal on the air.
've taken every FCC radio license exatn tor which
1 am eligible, thus excepting only the amateur
Novice Class and the commercial radiotelegraph
first. In my opinion, none of the Commission’s
radio license examinations are either stiff enough
or representztive enough to assure anything be-
yond the applicant’s abitity to memorize. This
includes the radiotelephaone first ¢lass examination.

The day the KU reguires me tn turn in my
slightly  antiquated, stoppily constructed, crazy
tooking, but electronically adeguate homebrew
gear for anything “‘type-approved,” is the day I will
turn in my awmateur license, - (. & Rockey,
WOSCH, Deerfield, IL

NOVICE ACCENT

® | have received, tead, and will follow the
wdvice given in “Your Novice Accent™ by Keith
Williams, Thank youw,

His advice, if followed, will make better “Oid
Men™ of a fot of boys, but I’m not sure 1 like the
way he tries to get his message across.

Apparently Keith has been doing a lot of
tistening because he has the facts. No mistake
abaut that; however, was he ever 1 Novice?

Bring back the D>Xers Keith — the kindergarten
¢lass hay something to sav.

He talks ahout “birds” cluttering up the air,
Let’s take a typical Novice. He hopes he can handle
8 wpm. He’s spent two year’s pin money and three
month’s work putting a rig together. He’s fallen
out of a tree putting up a4 wire, and finally gets a
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feeble unswer to his first CQ. He acknowledges the
call, and theres a long pause. The “oaf™ hasn’t
suffered a heart attack, Keith, He’s so nervous he’s
fargotten his name and is locking for his Sacial
Security card. Finally, be gets going. He’s thinking
sa hard of what to say next that right in the middle
of a sentence he’s forgotten what he said. Thase
aren't extra dots lie’s throwing in for luck, his
heartheat is getting into the transmitter, Finally,
his partner in crime, who just broke through an
EBI road black, gets to sending his location back.
Then, just at the ultimate moment of truth, some
eagie with 200 watts and a 40 wpm bug, who has
been laying in wait for fledglings all this time,
starts warming up snd practicing right in the
middie of the Novice band. Who's cluttering up
Wwho's air?

I'm fifty-five years old and have held a respon-
sible position with GE for wver thirty years, and
not too many people consider me a pest, un or off
the air, I’'m not really upset; merely asking if this is
the right attitude,

1 learned wy grammar and my manners from
my elders, and your Novices are learning trom
theirs. Articles like this should go a long way in
helping your beginners, but Old Timers should
instruct, not berate; suggest, not ridicule; and
abave all, set good examples, If some Novice gets
up the nerve to answer a K2 call, don’t brush him
off and practically ask him to get off “your air.”
Slow down and help him out. He may Jdo the same
for your kids some day,

Incidentally, T know the Novice 1 described
personally, wind be's having a helluva good time in
spite of QRN, OQRM, and OQVAver, -~ E H.
Hoffinan, WN2ANF, Syracuse, NY

® | hecame a licensed amateur and a League
member back in 1967 when [ received my Novice
ticket, As soon as | had my tickef | was an the aic
calling CQ and trying to get some QS0s under my
belt. I must confess that in my haste to get on the
air 1 had not taken time to learn the various “Q*
signals and basic good operating habits. One day |
received a QSL from a General | had worked, along
with a reprint of “Your Novice Accent” by Keith
Williams (W6DTY). in a note attached to the
article the OM said he hoped it would give me
some helpful hints on how to better enjoy ew.
Hrother, that article helped me improve my opera-
ting tectinique by ten-fold. [ have re-read the
article many times since,

Today 1 am a General and an avid ew bult, but
a8 1 tune the ew bunds 1 find that many hams,
yvoung and old alike, could stand to improve their
operating procedure. One day on 15 meters 1 heard
a Novice call CQ twenty-one times hefore signing
his call! He had a good signal and there was plenty
of activity on the band, but he received no reply to
his calt, Wonder why? But the Noviee is not alane.
There are¢ many sleazy operating techniques being
aired daily on the higher ctass bands.

Mavhe QST showmid reprint “Your Novice Ac-
cent™ for the higher class (OMs. After all, what's the
use of having a strong, clean signal, if no one likes
to listen to you send? — Mark Johnson, WA OSZW,
fakewoad, O
[EDITOR'S NOTE: Copies of “Your Novice Ac-
cent’ are available from Hq upon request, Be suie
to enclose an s.a.8.0.]

The Post Office Department promises faster
mail service with the new Zip codes, ilse yours
wher yon write Lesgue Headguarters. tlse ours,
too. Its 06111,

Q0
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CONDUCTED BY ROD NEWKIRK,* W9BRD

How:

At a time when there is reason for modest hupe
that commercial hf point-to-point pressures wilk
subside in fuvor of more reliable space satellite
circuits, theeeby even raising the possibility of
expansion in amateur spectrum space, short-wave
broadeasters are swarming up a storm. Indeed,
acceleration in proliferation of minicountries with
maxiradios ruises the specter of one eventoally
sulid sprawl of sutomated ancient modulation
tundamentals, harmonics and beats from 1 to 100
MHz and beyond. iixcerpt from a current Newark
News Radio Club Bufletin gives some ides how this
bull is bouncing:

Radio Nederland-Madagascar negotia-
tions were completed in 1967 and an
official go-ahead was received a year later.
Unnstruction is now well under way on the
transmitter and relay center pbuildings. in
these spon will be housed twin digitally-
controlled  300.kW  Phillips  trunsmitters
which van be coupled for 600 kW. From
thirteea antennas up to 330 feet high the
facility will be capable of [8-hour-a-day
parallel broadeasting, Eleven antennas were
designed for transmission an any three
adjacent SWHC bands. This relay fs intended
for countries in Africa, south Asia and the
Indonesia-Auastralia aren.

The relay center is located six miles
northeast of Tananarive, the fransmitters six
miles farther north. The center will be
equipped with receivers and wnidirectional
thombics for reception of 4 peint-to-paint
link from Holland for news and tapical
items. (ther progeams will he taped and
fown in. Nine Furapean families have heen
posted at the facility along with 25 newly
trained Malagasy personnel, Antenna align-
ment should be completed for regular
aperttion by Aprd, 19772,

*IBGA-B West Lawrenee Ave,, Chicago, 1L 50656,

fven an underactive imagination can sppreciate
how many precious kHz have dleeady heen
clobbered by this remote-barrage radio colonialism.
And don’t fauft the Dutch too much; our vwn
VOA s sirong 1 the field, interfaced, interwoven,
und rarely undermodulated world wide, More hun
bands? Surely we approve, for umateur two-way
radio is undeniably king of global wireless cultural
exchange, But our prablem right now s how to
tune 40 meters ut night and still stay aptimistic.
What’s vours”?

b
Everyham's Code for Everyyear

Reinice that one whole of together,

Though splinters would rend us a-flying,
Stays captured in rapture of spirit,

Ham spirit aglow and undying.

— From an old Q8T
On 4 lighter note, chiel guardians and purveyors
uf that old ham spirit, the "Flmers™ mentioned in
vur March ‘71 wupener und thereafter, remain u
livedy topic tn the DX mailsack. Like

WAQIOX is my timer nommation, for
Gien inspired me toward my ticket, helped
me on theory, pitched n with rig repams,
and well represents the tvpe of ham who
keeps umateur radio strong. WNOCRQ.

. Mine is WBBAEL ad 1 hope tn he as
good a ham. ~ WBPAZK. . My Elmer
wias the late WSBLO. Jack taught me ull 1
needed to know tn pet a license, then
generousiy  helped with eyuipment and
antennas. Another super-tlmer down this
wiay s WASYKD who started WASs YOU
YOV ZCF, WNSELV and many others along
the ham highway. Though very agtive in
club work, MARS, etc., Hank is never too
busy to lend a helping hand, - WNSCMX.

. My trusty Eimer, W2CBY. recently
passed away. He really would bave appre-

FP3AP’s motor launch Attaboy, pictured afloat in November, 1970, {257, has become a unique QTH
ot any Month. After 146 voyages in FP-VE-VQ waters Gus retired and landlocked her up a
mountainside averfooking St. Pierre where she makes a cozy hamshack. VE1s AlH and QOM, shown
frere flanking FP8AP, signed FPOBG from these premises during recent visits.




ciated those lines about him in Auwgust's
QST, — WN2SXD. .. . The late K6GES
tavght me code, basic theory, construction
techniques, proper ¢w and RTTY usage, etc.
I could write an entire book about such a
wondetful Elmer. ~ K6LGS. . . . Wounld-
he Elmers can staet voung. I'm not quite 22
but ’ve given several Novice and Technictan
exatns already. — WALZZT, .

And on they go. If he's still around, did you
remember to ship a season’s greeting to vour old
ham radio mentor? In any case we'll do it for vou:
Happy New Year, Elmer, wherever you may be!

Ty
What:

The ebbing vear’s DX activity closed with a
rush from 164 all the way through 10, disclosing
scant evidence of a sumspot shortage. Will this
remain true in *72? Better wind up the D Xers
roundtable we started last month before taking up
the business agenda for this meeting, In heavy
QRM at the forum we manage to make out . . .

v oo EA9QSAF isn't yet sure of his
next permanent wddress, — WBIDOS, . I’m a
two-year reader squeezing DX between schoal and
work, — WAIMDX. . . | Checked on DX matters
with NCDXC members at the Disneyland ARRIL

Convention, WABWXQ. . . . Hope to get a
ham ¢lub started at mv  high  school. -
WB4IRMQ. . . . Worked a good batch of stuff

with modest power and two phased verticals. —
WHEWE. . . . Wander if anvone still wants Cali-
fornia  Q)SLs. W6QPE, , . . XE11IIs XYL,
WNTNTB. signs the OM’s call in Novice handy from
Vera Cruz. W2GHK. . Some of those

DXHFDS May limericks are ‘way ouwt. —
WECL, . ... I clip “How’s™ QTH lists for a file
record, -~ W4KO, |, ., | Rig suffered recent coax

raladies but KCaBT helped me reach the (20-
country plateau. - WSBZK. .. 'm g retired
nurse, a “‘hamming nanny’’ who finds DX most
interesting. — WHB2YKA, . . . Operate strictly cw
from Tdaha after fleeing California and KeéKUU
about a year ago., — W7HZL, WEOTY fram,
though en route Japan thousands of miles away,
somehow managed ta QSL me within two davs of
Q80. -~ K6U/GS, . . . Everybody got Bermuda?
Received only 41 QSL requests after d40i) Q80s as

VELAL, ... I find retirement and DX most
enjoyable after years in Chicagaland as WoOSQ. -
WeCQCB, . . . Hope to he ZF1LM again come
Christmas., — WRLOT. | . . SUIIM holds the re-

cord for fastest DX QSl. ever received here. -
WNIFBG. . . . Just joined ARRL after vears of
peeking at “Hows.” - WNSCMX. . . . Thought
I'd join your contributors after my first vear of
QST. - WN3IPMT. . .. Here are a few QTH
gleanings from 15 and 20. — WOLNG. . . . Any-
one looking far old W2DY will find me on 15 amd
10 sidehand signing this new call. -
K48D. . . . XYL WA2BAYV passed her Advanced
and caught up with me. I'm considering a DX pedi-
tion in  '72, suggested turgets welcome, -
WB2AQC. . . . lnteresting 75- and 80-meter DX
with 75 walts and dipole from my New Jjersev
college (VTH, - WA2KWRBJ2. . . . Judging from
QS receipts ulient QY9LV is becoming more

active, WIHNK. . . . Tweniy’s been good tn
the Pavific with occasional strong bursts from
Europe. - FE7BAF, .. . Old 14 MH7 topped

out bere tn mid-July. — WSIWN., . . . It’s been a
tough year for me but DX is still in there. -
WEVGR. .. . 100 like to see more listings of DX
activity  with  GMT. E. flamill. . .. New
S0-meter season  started off well, -
WISWXY. . .. ZDYBR suddenly made 20 ow
quite worth while, — WAAKM. . . . After twelve
vears [ finally vcought up with Monaco,

KRPYD. . . . You'lt be hearing more from me
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'71 strikes an informal
pose in their Kerguelen lslands wireless room.

FBBXX's radio team for

From the left meet operators Henri, Pierrot,
Michel, and Jo. Henri, a veteran of communica-
tions in the stormy southern oceans, previousty
signed FBBXX in 1969, FBBWW on Crozet in ‘67.
{Photo via F2MO)

when [ pet going from Tucson. — WA2F0S/7.
+ .« . “How’s" should have more Novice reports.
WN2PWS. . . . An HW-16 and 7-MHz dipole
are fine for DX on 15 -~ WNSERC. . . . tven
with the sunspot peak past 15 is still exciting. -
WNOGIT. . ., Ten opened well again with
goodies roaring through from everywhere but
Europe, -~ WAZHGY. . . . Received a direct QSL
with TRC from # DX station wanting my card! —
WSIB. . . . Liberian time, I’m told, is 45 minutes
behind GMT, - K20HT. . . . LATOM is radio-
man aboard MS Skyward signing LKQH on ship
bands, — W3C'Y, . | . Immensely enjoyed u visit
ta Israel. | can report amateur radis very much
alive and well in the beautiful valley nf Jezreel. —
WAZFDG, . . . DUILP, VS6BS, and myself plus
XYLs had a mighty fine summer hamfest along the
streets of Hoog Kong, ~ WSEYC. . . . NIDXA is
attempting to arrange hetter DX facilities and QSL
service for ACSTY. - KYKDS. | . . Ex-HS4AFE
{WATPML) is stationed at March AFB in Cali-
fornia, - WA7TQFW/I7, Submarined hack to
the bStates from KH6HAM, WoLFR, . | .
Operating 7F1J3 was great fun after twenty years
away from amateur radin, — FEJAFY. . . . Car-
respondence to Radio Peking brings back a eolorful
brochure concerning their English broadcasts. etc.
W3rBX, . Though not 4 serivus DXer |
vnioy reading about the sport. -~ FF3C/E.
. . . Wonderful visit to France and Germany this
summer. WASZWC, . With WAC and 27
countries cantirmed | still need North Dakota for
WAS. — WNPBAVY. . . . Z868ME is an avid “fox
hunter” in monthly Transvaal |e0-meter (lirec-
tion-finding games. — WS5SQPX. . . . Wish [ could
hear more of the rure stuff mentioned hy the
“How's" pang. WASLUC, _ . . Sure agree with
G3VKM’s September Q5Ling comments, — K 61RT.
.+« . Back after DX from an absence of too many
vears, -~ WAZRPL, . ., Enjoy west cosst DX
angles in “How'’s.” -~ Ka(PG. , Need more
activity from the rarer states on 1660, ~ WADFR.
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... El9), GMs 2WDF VOB 4AGG. GWs eYGH
FAEC, PYTDVG, VK3, VP!s SAM SBG, 8PaDR
and many Cs were worked in late summer on 160.

WIFIGT. Two QSO0s with KUaBK nine
years apart. KEZBY/4. . . DX on 4 ow
perked up i early Heptember. CKI3YEN.

Kwajalein ARC runs free ham Ilcem’e classes in the
Marshalls. tmagine the X letdown when an
arnateur first licensed as a KX 6 eventually becoines
an vrdinary WK - W2XIHA. . . . Hey, let’s not
let (sling become a racket. WiLg. . .

Catching Seuth Dakota was as ditficult as making
DXCC, ~ WB2ZEM. (Hlad to jump into your
DX mailbag now mld then. W24 DP,
Worked about a hundred countries on 15 ew
hefore nadling the last continent an that band. —
KA4PR, After 67 vountries on 40 ¢w since
March U'm giving 80 a BX whirl, WAQIJIF.

. . Forty came through with WI;M*XM/'KL‘?, ny
first Alaskan, — WNQC 7. . Keep that Woult

Hang handy! - WLV FP. . Leisurely collecting
10-meter X ot my new Texas location.
WBSEI, Retired to New Hampshire where |

WICoTW., .. . FB
1 was a B&O

hope to run up the DX total.
o the Civil War te[egraphera yarm.

messenger  in 91K, 4 AT&T op  later. -
Wi . . . Found myselfak'ine KXY 1l-to-be while
signing “f4X™ b srael, - K9YTL . ..

Where:

EREABOUTS — ARRL 1YX Contest wctivity
] next maonth From Grenada by Wis AQH TV,
WAGEY, and myselt| gasisted by VP2GLE, can be
CRbal vig W3GIY. - WIFW. . . . We are losing
civil wirkine mait delivery, Qur mail will now be
handied by unmpanv airplane between Florida and
Andros island. Please pass the word that this oew
QST address will receve faster deliverv: AUTEC
Hie, PAY, Hox 16125, West Falm Beach, FL. 33406,
- K4BAHIVPY. . Never got Ings from
HRTKS: please delete me asx s listed tlSL
manager, - WAOWKW. . . o nog Q51 8Pe(C via
WaOPM. No Ings received there for two vears. —
AoSSN. . . . Novice DXers should remember to
keep self-addressed stamped envelopes on file with
their ARRL QSL Bureuu managers fDr 4 vear ot
mnre  after chunging  calls, WAQK
KV4ENSs VP2V AD call was guickly s\mtched ta
VPIVR, O WIHNE. . . "OQSbers of the Month™
Flay, GUSAEF, HKPBRKE., IH1LMN, JWIEE,

KA5J) preters radiotelegraph DX pursuits from his

bwakuni post. With other homebrew QRP units
Marine Captain Jackson works Europeans on less
than two waits. Jim has done a sirong share of
emergency  work, MARS communications and
tenularty  encourages many 2 would-be ham in
amateur radio ciasses he yrganizes when and where
feasible. Transter to Tokyo may soon make him a
KAZ,
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KU6BK, KHRoKQ, KX6DC, MIB, MP4BII,
UDeDGA, VR 3UV/e 9X X, VUIHLYU, WLTHIH,
FRIKC, 8RI1G, und 9QSGE, plus QSL tenders Ws
IGHK TVRO 8WBT 9PAH, K4TXI, WAs 3HUP
JOE 6AHF and DIIQP, are each commended
and recommended for swift postal response by
“How’s” contributors W1SWX, Ks 3YVN 7IRE
SEY D 9KLR, W*\s TMPC TMEC and WByC)S, Any
recent quickies in your log? . . . Halp! WaMOX
hunts hints on running down overdue pasteboards
from DULRO, HS1AM, VR3T, wM2REB, VOITF;
KOKLR likewise re XE4BA ‘fiT; WAIDMH ditto
on CPs 4D 6FG, OY 21, VPs TDW 2AR 2L 7ARS
TEF, 9A1B and 9QSCD, Any ulp? . . . W2KF,
WAs IMPC 3DMH and KP4DKY announce their
availability to serve as Q8L aides to distant DX
ops, . . . The XYL and | feel we should spend
our remaining years traveling and wintering south.
My foreign mint postage supply service, NOW grown
into a nearly full-time oceupation, is therefore
being turned over to friend W2AZX, another avid
DXer. — Wa2S4

MM HEREABOUTS JAJLUK says the JARL
bureau handles some 450,000 Q5ls monthly.
WCDXE. . . . Afghanistan’s QSL bureau, run

by our Camel Drivers Radio Club at P.C). Hox 279,

Fabuk, is in its thied yeur YAIRG. . . .

WaASCIA reports receipt of BV?"\S QSL Yor u

contact back in March of "68, Liox4d. ..

Save that Pakistam postage. W'?l)(:[‘ has not been

active outside Washington state. W?PE4. .

Overdue W/Ks, please QSL! UAPRQU. . .

Anvaone still needing a QSL for my 1470 %B’)‘UA

aperation on St. Brandon should write my Vacoas

address, VIl reply direct if s.a.e. and International

Keply Cuupons are supplied. — 3B8DA via

WA OMAG, KP4DIW, WIAM, L VE2IY

affirms that the real TLRGE, now uctive as

ODs5GX, shut down. in July, 1969, LIDXA.

... [ closed my 945100 station March 19, 1971,

so contacts with such # calf thereafter are nvalid.

- (GIWEQ. The 917 prefix was used by vJ2s

in Qctober, suffixes as usceal, E.G., 91TXZ equals

YyI1X7, ~ LIDXA. . . G3IYWP may be able tn

dmsist with Q‘.Ls for $Z4MO Q505 on 40, 80, and

160 meters in mid-November. Also, P9MS holds

logs for operation by FRTZUje from Navember S

through December 3, 1969 FR7ZU/g on Septem-

ber 16 through November 7, 1470; and ERTEUM
from  April 2 fo Ma 1o, 1971, -

PXNS, . SLs for (vB'ZWGS from W;'Kg. can

g via WYPEM or to my address, others via R5GB

ur G4AAQ., ~ WBIEGG. . {rechostovakia’s

OM calls were to revert to the regular (43,4 preflx by

the first of January. QSL +ia the Prague CRC

brueau. — WOCDXB. . Interesting to see that

DLGEM of Frankfurt msues USls patterned atter

the fumous “keystone™ cards of Frankford Radio

Club, colois reversed, —~ GIJKY. . LXIBW

reaffirms that ew activity under hus call is spurious,

Also, autumn Liechtenstein operation hy HEB9s

ALO ALX and Y can be USL4d to their respective

home (JTHs, — 1ENS. . . L A photo of LX1BWs

station reveals his superb taste. He has my QSL on

his  wall, W2OKM. Fhose UAIKAE/T
OSLs o your file possible represent  South
shetlands,  aceording to  National (eographic
Suouiety maps recently published, LIDXA, ..

Reminder: UXs occasionally sign their UV prehx.
suffixes the same. QSL CVBCZ to CX8CZ. -
DXNS. . Now some alphabetized mdmdual

speuncatlons found in recent mail but be aware
that each supgestion is aecessarily neither <om-
plete, avcueate, nor “offical.” . . . .

APIRS, M, Khalid, P.O. Box 1270, Lahore, W.
Pakistan

RV2A. J. Chen. £.0. Box 2007, Keelung, Taipel,
Taiwan

CHIYO, 8. Roth (WA3IPMS), Santiago-State, Dept.
of State. Washington, DC 20521

CMZR X, R. Fernander, P.O. Box 5052, Havana,
by
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VLMW, PO Box 874, Dgibouti, T.F. AL,
HURPT, Box 3404, Guavaquil, Fcuador
HOTE-HPTTF-3F1E (via W2GHK)

HRIRTS., R.

Shaw (WATOIWY,

Honduras, APO. New York, NY DuXR7

HSE2A0T, K. Curry {WSDG), Bax 5763, AP0, San
Francsen, CA 963 3

115, Embassy,

HSIAET, M. Richardson, WBEAX, 2008 wese [y fHfiT
aver Dir., Wichita, KS a7210 N o
JH1IOX, Yo, Box 84, UPO Yokohama, Jupan

KC4USL

B. Wooi, WATHOR,

13218

Bivd., No. 208, Seattle, WA w146

KGATD, ¢, Boatsma, Box 33, FPO, New Yurk, NY

AL
KXeld, W. Brown,

MPAMBL,

P.0,
Francisco, LA 96555
A. Muatheson. GAZYP, Paradise Wnod

Box o693,

Clot tage, Hartfield, Snssex. Eogland
OKITAKO/DL {via K9BNID

VIPIRI, Y. Joehnson, Cross Head Hotel, Belive, Br,

Honduras

Y REIBM, .03 Boax 200, Honigry, Solomaen Isfands

VRSVX, W, Latbie, Box 36, Tongs islands
WITCVIAX (vin WAINOS)

WAZPQX/TF (via WA2IZ2X)

WAGGLE/OY {via WAHGANN)

WHAWOP/VES, J.

Winnipeg, Canada
KUTAA, P.0.
Republic

XU VS, Vong, P&T, Phaom-Perh, Khmer Repub-

e

Kert,
Christian, /0 Hangar 9, Internationad Afrport,

Box {84,

TIT Arctic Sye.,

*hnoem-Penh,

KX FRIK {0 ORs PR [K orvia LREM)

YNITL, B, Box 77, Porlamar, sla de Mareanta,

Venezuela

ZD9s GA GB (via Z52RM)

ZLIPX/VRS {to VERSEX)

SWTOLE, O, Edmands, PO, Box 3, Bassarl, §own
SUJSK T, PO, Box 1198, Buiembura, Burordi

CRABK (viag W3IHNE)
DLALG (to WBIEAK)
EPUY/am (to 1Y 1)
ETIUSC (to WALAGT)
FGHTXF (via WRHGH)
FRTEQ/e (to FRTE)
bBYQOGW (to LHSSM)
FYPKEP (ta DISAY)
GIAWT (1o WHOEAK)
GHIWGS (see text)
GLDIRZI fto GIWIN)
HBWAIL {to HBYAIK)
HB@XHI (to DLIWD)
HBOXHS (to DRISH
HHGXUA (to DKIUD
HBAXVN (to DRIST)
HETKS (see text)
HZTGM (via GALOP)
[BOLURW fto 11ORW)
THOURW (to 11URW)
JYIEAC (tn SMSEAC)

KICBW/4X (to KICBW)
KAAFW/ET (via KIRLYY

KBeDR (via KIRLY)
EGaRO 1o WATTSXOY

EyvePMR (viea WAL )

MPAMBIL (via REGH)
MBEMPA (vin RS0G5
OMPRE (In OR2IR Iy
ONAYD (to 1HIRW)
QY iR (vin W2KR)
PYIDBE (via W3HNK)
SPAN0IL (vig W2K T
TERA (Lo 112)
TITHA (to 4X4RH)

Jonuary 1972

I'TRAC dvia I LLP)
TYRARE (via 6]y
TL2AU Cto DFaQT)
VEGMXY (vin VRETY)
VE@PF {vin VK3ATL)
VPIDAL (vin K3IRLY)
V2L (via WARQUCE)
VEIVE {via WIHNK)
VERI'F (vin ZHABRK)
WI9BSA (via ROKCE)
WOOHSA (vin WEANN)
RT2AE ivia DIVKR)Y
XXMe0A (via WAIHUP)
YIsXX (viz AL1TAMOY
ZUAET (vin GIZGG)
4 A KD (vin ZC4EC)Y
CELAY {via K3UDZY
JABGE (via VEIMIR)
SHOAD (via KPSDKY)
ID6AL (via KK
AR ITMN (to HPIMNY
4C 1B (to WSQBM)
ANPDX (to YIT1S1)
SRBAIN ito ¥ TIS)
EWRWS {to DT
SWITAH (via TA2KETY
SANENK (via DI3V)
SASREA {via GIZBA)
AL AN cvin W2GHEKS
TOTUY (vin KA D
TOQTLA fvia KICD)
DTKT {see fext)
W2IN (vin W2RHK)
SLIVW (via WoRLLD
BV IS Tvin WASUHRY

Ambaum

APO, ban

Cape

Khmeyt

ZS3KC yoes for DX contests in these Swakapmund
surroundings. You'll probably hear pienty fram
Jack's R-100B and TA-33 in the 4HRL Interna-
tionai X Competition upcoming nex: month,

iasts OF helpers this trips Ws TCW I8WX 1YL
SBZK, s 30U JRDT IVVN 458 o85N TRIS
SHYD, WAs TGUGN JKWEB 2MPC SHRY oQKU
HSXL, WBs JQFH 9CIS WEFGG @ FAX, KHaGCY,
Columbus Anrteur Radio Assaciation CAR A scope
IWBZCQY, DX VewsSaeer (. Walts, 62 Bellmare
Rd., Norwich, N.72 1., Fogland), bur Bast
Ausxiliary  Radio  beague (MY NVews (RKA2LL},
Flomda DX Clhob DX Reporf (W4BROY, Tapan 11X
Radio 1ub Bulletin (JAIUD), Long dstand DX
Assoviption £ Rutletrm (K2KGBY, Newark News
Radin Cluh Badtetio (1 Heen, 38227 Marshall Ot
Bellwond., tl. 601043, Nigerian  Amdteur Hadio
Serfely  Veww (SNIANGY, Noreth Texas BX
Association Brdetin (WSS2), Northern Calitornia
DX Club DXer (Hox sad, Menla Poark, UA 940358,
southern California DX Club Bwifedin (WeEI I,
LHBA™S On the A6 1ONs JAH sV A, VFRON
DA press (PARs FX LAOLTO VDV WWE), znd West
Coast DY Bellefin |WAaALUDYE We can use more!

oo

Whenceoe:

SIA — WHYVE QS0Us with Cainbodia’™s X1UAA
S continue few aod far between dthanks to poor
ship and limited wperating Boaes, The multiop
stiution’s  fiest fwo  thousand  contacts with 82
countries are said to have iscluded anly forty
Htutesiders, WCDVR, . . . Kx KROHR now is
ot fraom  Han Biego, WAHNK. . . . While
visiting Lsruel 1 foued 3Xds BL and VR running
TH-34%, vinh station 4 X30R using an 58E-34 and
four §Y2Hs tate o homebrew guad, X3RS avid
homebrewing includes 'V receivers. Surrounding
Argas poUr averpiwering guantities of short-wave
broadeast  propaganda into the Middle Bast.
WA DG, 0 VSaBS is dutive almost daily at
23000 M pear 14,200 kH 2 Tooking expecially for
Curibhens cantacts, WHOEGG, . . Worked
oy A1 countries and mine states in my tew weeks
a5 HE4AFG byt found muny new  friends.
WAZQFW, .,V aperate 7 and FEMHz « v in
T hailand after signing DE4s TF KIEY, F7s bW U'R
i GSALEF  sioce IEEIR - HNIAGT
(WS o TAs ITH IWA 2AF ZBK and 2FK
ares all reported in Llecmaoy, some signing D) ealls,
IP'ATHY  affirees  that  amateur  radio remaios
severely frowned upon by Tuarkey suthorities, -
WISOPY. . .. The real 457FC is workahle on 40
low cw edee glthough o pircte sometimes usurps his

93




SVOWX X, operated by SV8: WEE and WQO, fore
and aft, and WSS radiated some 2000 DXCC
credits from Crete tn September on 40 through 15
meters. The lark was such a DX success the lads
may iry an early encore or variatton, (Photo vig
WIFNK}

call there. WL, .. . WARLIK and |
varried un A [4.220-kHz QSO running less than
two watts at each end., Cver here near Tokyo
where QRM is king a little courtesy 1n operating
can go a long way. -~ KA247, . ... Certificate
hunters should send s.te. with 1RCs to DIBCY,
our awards manager, for info on CDRUs ARA and
10-CD diplomas. — Y4 IRG, . . . 4 XaO( kindly
allowed me use of his equipment in lsrael last
month. — K3CBW/4X. . . . New or renewed
memberships are claimed by KAls AC (K6OOW),
AH (WB2HNS), Al (K4KAL), DW (K3QIGH §)
(KHelI}, RD (K4UTD, SB (WAGRBIL), and VI,
(W30QPY, Ws s1EU 9KAS, Ka¥YVV, WAs 6J5X
and SEDC are Stateside winners of recently issued
KA awards. — FEARL,

FRICA - 3P8DA 5 active Jaily on 14,040 kHz
LAt 03000400 and 1200-1400 GMT or after
with 75 watts and a [5-foot-high dipole, Alex has a
vonsistent cw signal from Mauritius and needs only
the Dakotas, Montana, Wevada. Utah, and Wyo-
ming for WAS., - WIAM, K7RLS, WAMWAG.

... VOOYWES signed off for Gl-land in Novem-
her, ~ WAIHGV. .. TU2bhD, toremast 7-MHz
PXer among the Abidjan gang, plans to help
increase TZ-land’s Q80 cutput.
K2QHT. . .. TOTAA  hindly  [oaned ZELICY
much equipment for his 7QTCY venture while I
contributed some spare 572Bs and an $B-200, -
WJUK, . . . ET3ZU/70 (seven-ocean) may be
popular from Kamaran Island early this month.
Also we hear that T AW suffered serious injury
when the tower he was vlimbing collapsed on
rain-soaked ground. WCDXEB, . ., Ray of
ZD9BM, 14,288 kHz at 070GMT, renewed his
‘tristan dda Cunha contract for another two-year
hitch. ZDys GA (ex~-ZD9BR) and GB hald forth
from Gough Isle. CT2AK mailed ien crystals to
CRS5AJ, one doubling ta 14,200 kHz.
DXNS. . . An  October  inspection  of
14,100-14,340 kkHz in Nigeria showed 79 of those
240 kHz dJdespoiled by nonamateur RTTY intru-

ders, - SNZ2ABG, VARS. .. . . G4AQI goes fo
Mauritivs with intentions of installing a 25-MHz
beacon  for world-wide propagation study., -~

GRDME, QUAX.

(" CEANIA — VRAFX (ZL3IPX), active on 20 ¢w,
J will extend his activity to other hands during a
three-vear Tonga tour. — KHOGCY. . . . Sure
was 2. thrill to see my Model 26 type out
Z1L.2ALW's transmissions for my very first RTTY
cotitact. KoOPG, . . . | was very pleasantly
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surprised to find my fta0-meter vw (S0 with
WallZL logged in Australia by SWI1 Peter Drew,
RS 239 on an indoor loap. WoUZL was 449
Jown under. 1 was running 175 watls to a 220-toot
S, - WEIDFR. . .. NZART will celebrate its
S0th anniversary in (976 and ZLs are ulready
planning for the event, — ZLITB. . . . | tune the
160-meter band for W/K/VEs an weekends while
transmitting with |50 watts hetween 1876 and
1880 kHz, Very little lncal nioise bothers reception
here. - ZLZ20X vie WSSBX. . . . XYL KC6YL
and 1 enjoyed 9000 Q50s from Yap before closing
down for Texas, including DXCC, WAS, and other
certifications. We look forward to resuming
contacts with the many good friends we made over
sur 1B-manth Caralines stay. Watch for W3EDP/S
and  WATSKFAJS, EC6WS. . .. VK3TL,
formerly of Norfolk lsle, gues to Nauru for a
couple of years with DX in mind. - LIDXA.

... VRIAA (G3HCL) works len through 6
meters and will QSY for 5B-DXCC seekers. Danny
previously signed MDI1D. ZC1CL, JA2AK, vM2L.0),
and ~“MeUL., DXNS, . . . Apparently one
station can be assigned both VR1 and KB6 calls on
Canton istand. — WCDXB.

‘F‘ UROPE — REF’s 1971 ¥Frénch Contest results
¥4 show U8, telegrophers Ws 2NQ SVSK 3DKT
$BMM SEWR 9HE, K4LDR, W8s DSO K1 and
WALCYT our top ten scorers in that order, with
VEs 2NV 3CQA 1AE and 2HN 1-2-3-4 for Canada,
On phone WoTLU, K2WMG, und WARBDO won,
placed and showed ax the only Yank wnice
entrants. VEZs AG AEC AQS and PK finished in
that Canadian mike sequence. W/K ew entries
outnumbered phone five to one_ in this one. —
WIYL. . . . Scandinavian Amateur Radig Tele-
printer Gronp’s 1971 World-Wide RTTY Contest
ranked U.S.A. entrents W3KV, KH6AG, KeY U,
WAs JKEG 4KEY 6WGL, ks 3NSS 4VDM, Ws
6WIS and 4EGY in scoring sequence with VE7URC
top Canadian, W1 BFS, WA2YVEk, Ws 5TZB TRS)
and @PHY paced wother reporting call oareas.
Kevboard kings by continent are CRoCA, 11KG,
KHeAG, VU2KY, WODD/HKS, and XEIWL, -
SM4CMG, . ., OKs  2BHX  30Q, G3KMA,
DI2GG, 8P6TQ, OQK2IYF, SPSPEK, OH3YIL,
OK3DT, and DK3SN ran Ist theough 10th among
the 118 entries in TOPS W Clubx 1970
etghty-meter contest. VOIAW, Ws 158WX and
dBDO did a 1-2-3 for North America. -
GIRM, . .. Most enjovable visit with PAQSPL
in Amsterdam where Hans works 15 through 40
aimost every evening with his Yaesu and frap
vertical. Sent him a used TA-33 on my return
home. — K9¥1d, . ., Many W/Ks calling “¢'Q} no
Furcpe® missed a4 contact with Monaca, - JAQFN
(WAIWME), . Alntil T obtain transmitting
authorization ahoard Navy's USS Dufont 11 tune
15 and 20 for W/Ks while cruising the Mediterra-
nean. - WBKGLIFI. . . . OM Basil, G6OX, is going
strong on 20 ow at 70, WaYOoK. . ..
WAZPQX/TF can be found on 14- and 21-MHz
code and voice, mostly on 15, WAZIZY
Rhein-Rubr 1)X  Association invites worhd-wide
s.a.e.-plus-lRCs inquiries to my address regarding
its RRDXA award. We now have 1i8 members. —
DIoN W,

OUTH AMERICA ~— WBACIUB/KC4 of Byrd

Station says a rhombic is being eracted down
there with five miles of wire. Samebody may be
using it on 4 shortly, W3siB. . . . I'l be
uperating aboard USCGC Staren fsiand and from
Antarctica as K124USI on 14,250-14,350 kHz until
about April Ist. ~ WATHOR. . ., Send s.ae.
plus IRCs to me for information on RCV’s
“Maracay City” certification sponsored by owr
Maracay DX Club of Twenty members,
YV4UA, . . . As USAF hamming on  Faster
winds down CEAUAMY did his part to keep the
tsland from hecoming too rare, ~ NTDXA.

ERFAROUTS — All DXers are urged to attend
the gaia 23rd annual Califurnia DX Confer-
ence on the ¥2nd and 23rd of this month in

QST for



HBOCK, right,

Eresno. VKONP, AASZ, IBODK, 3CPAN, and
oiher DX prominents are schedules o uppear.
Rush registration to Southern California DX Club
treasurer WBeUDC, WAL . My brother
WNQCTQ broke the DX ice on 15 with CX5AH
and KVAEN. U've hewrd dozens of ¢countriey on 80
cw but few venture oul of the Kxtra subband. Did
catch OH@AA and ZDRCW, though, snd 7-MHz is
gorul for all continents on ow plus a logful of JAs.
WAQUVJIE . Atter concluding 1ev-meter
DXpeditioning on San Andres about January 7ih |
hope to operate from the Colombian maintand as
an HK1 for a few days, WellCW. . . . Mearing
the S0-country mark on 15 with just a dipole,
CT2a7, EL2NO, ZPIAX, TA3AC, and 9F3USA
are among rarer items worked., — WNQUKA, |
. YL OKG4AkD is active here with an SH-101 and
quad. 1| work 160 through 10 and will finish my
stint with the Marines next month. - KG4EQ

was a strapping teenager when one Guglielmo Marconi,

only seven years older,
electrified the world with wireless befare the tumn of this century, Litisse soon became the Swiss army's
first radio instructor, took up amateur radio on retirement "way back in 1937, and now can be found
at ninety almost any Sunday morning working huddies around 3735 kHz. Underscoring how pur great
game appeals to every age, voung WAZHSU, left, earned an Extra ticket last year at fourtern, Alan
finds enough time along with studies to climb well up the DX ladder. (Photos via HB9s FE, T. and
WAIHUP)

(WAGSXQ), . . . Now paxt the 200-confirmed
platesn on R0 ow. ~ WISWX, . . . Ven meters is
still guod for plenty of DX but skip generally
produces weaker signuls this year with erratic QSH.

KIYVPN. . .. Just nailed my i00th couatry
Wlth ao fellow VP77 heard, Ten came to life in
september. 15 i ont of its doldrums, 30% a QRM
madhouse and 75 occasionally rewarding,. DX is
sfill great sport after forty vears of hamming! —
EABZAIVP? . . . Our group will hit the ARRI,
DX Test next month from Geenada with 2 500-C
and accessories. WIFW. . ., W2DKM files a
photo of his QSLs from ARRL DX Century Club
members in 100 ¢ountries, the 65th D XCC-
squared’® un record and No. 5 from ‘I'woland. —
WogrD. . . . K4TMA, WBds SHO WMG and 1
wre planoing o Navassa thing for April-May with
tandem cw and phone eadiations on 10 through 80
meters. —~ WLGKF, [@Er—i

The Eves Have it
Continued from page n&)

though net very much. bred showed his true worth
at this point. He pointed out that in transistors the
concen tration of impurities was Fairly critical, and
that o random potato of the tvpe my wife usuully
huys might have just about any kind of impurities
in it.

We really drove the Iocal supermarket managers
nuts for o few days, buying one potato vut af each
lot they had on hand. Sure enoogh, one ldaho
patate (shipped from Colorado, { think) showed a
power gain of 7.5 dB — as near as | could figure it,
anyway, Well, to make 4 long story short (and 1
have fo, “vause we didn’t take any notes), we kept
cutting down the spacings, keeping the proportions
the same tike it said in Ereds book on
semiconductors, and one night we finally had a
jittle piece left that amplified pretty well af eighty
meters. The signal generator drove it to about ten
watts input power (or spudput power as Fred
calted it) and we hooked it to the antenna — natch.

January 1972

Success!!

Well, tnside of three minutes we’d been checked
into five nets and had a message to deliver to a guy
on a tarm seven miles vut of tnwn, s 1 guess it
worked nkay, (1 also think that signal geserator
wasn't very stahble, either.) We went QRT und
stipped npstaies for a cold 807 and to discuss how
we'd spend the royalties, When we went back
Jown, pur spudistor was gone and Herman, the cat,
was sitting on the bench wushing his face, The 1f
must have cooked the potato some; the room
smelled kinda good, and old hungry Herman did
his hit.

we've heen trying now for three months to get
anather amplifier going. Our XYLy refuse to cook
any more potatoes in any form, much less ones
with little pieces cut out, and Fred and [ are about
thirty pounds overweight. Lettuce iloesn’t seem to
amplify at all, so we're out of the experimenting
business until 1 can get back into my hlue suit, All
the papers are ftled though, and here’s a chance for
hams to pull together, especially skinny ones, and
regain their reputations as leaders in the technolo-
gical experimentation business, e
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CONDUCTED BY BILL SMITH,* KgCER

15-Element Yagi by WREYE

FOR YEARS, vollinear arrays of various kinds
were thought to be the only reliable and easily
reproduced arrays for 432 MHz. The extended-
expanded version was especially popular, and a
consistent winner of early antenna-measuring con-
tests. Ineffective Yagis, both home built and store
bought, conviaced a pood many uhf enthosiasts
that Yapis would not perform well this bigh in
frequency. Then, in the early 1960s, Ed Tilton,
WIHDQ, Vhf Editor of (JST, spent untold hours in
cut-and-try woik with alf sorts of antennas for 432,
The result was a large aluminum scrap-pile and an
il-element Yagi that worked the way Yagis
should.

The “Tilton Yagi” has been widely used. As a
single bay, in pairs, and in box configurations of
four bays, it has done well in 432-MHz DX work,
and demonstrated in numercus antenna parties
that it is close to optimum, within the limitations
of a 6-foot boom.

The 6-foot dimension was dictated only by
practicality, with a lightweight wouden structure in

* Send reports and correspondence to 8ill
Smith, KPCER, ARRL, 225 Main 5t., Newington,

CT (06111,
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mind. There was never any doubt that a longer bay
might be worthwhile in a good many applications,
Deseribed here is a 15-element Yagi built and
tested thoroughly by Don Hilliard, WOEYE. [tisa
fine illustration of the statement often made in
WIHDQ antenna talks and articles: “Thers are
many ways &0 build an optimum Yagl.” Don’s
antenna is on 2 boom 9 feet 9 inches long. Director
spacing is upiform throughout. Elements are
3fl6-inch tubing or rod, mounted through a
3/4-inch aluminum boom. The feed system is u
delta, worked out for direct feed at 200 ohms,
through 50-0hm coax and a 4:1 balun,

Measured under carefully controlied conditions,
the WOEYE Yagi has shown in excess of 14 dB gain
over g reference dipole and 4 somewhat sharper
forward lohe than obtained with the il-element
job. 1t can be used in stacked pairs, and pairs of
pairs, in the same manner as described in QST for
April, 1966, and in The Radio Amateur’s VHF
Manual, 1968, and later editions. 1n this connec-
tion, at the Central States Vhi Conference this
vear, Sam Harns, KPADIN/WIFZJ, suggested that
box configurations of long Yagis may produce a
forward lobe to sharp for optimum returas from
meteors. Sam would like to see vertical stacks a
single bay wide used in meteor work on 432,

Fig. 1 — Details ot the 15-clement WQEYE
15-element Yagi for 432 MHz. Director spacing is
uniform throughout. Five forward directors, all the
same length, are omitted from (A) for clarity.

Driven-element mounting and feed arrangement
are shown in {B). Gusset-plate mounting tor the
boom is shown in (Cl. Note method of holding
elements in place. Mounting plate dimensions are
uncritical,
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Constraction

The tio-inch boom of the WEEYF Yag is
34-mch 6061-Te fuhing, 0.078-inch wall thick.
ness. The reflector and forward divector are ench
1/2 inch in from the ends. The forward five
directors, all 11 5/16 inches long, are not shown on
the drawing, Director spacing i8 & 7/16 inches,
center to center, throughout, Other dimensions
and element lengths are given in Fig, 1A.

The delta matching arrangement is shown at B,
The delta arms are No. 14 tinned wire, soldered to
wrap-around clips on the elements, 3 inches each
side of center, The lower ends wre soldered to lupgs
bolted to s feflon block, The elements run
through the boom, und are held in place by No, 6
sheet.metal screws, slightly off-set in the bootn, so
that thevy bear firmly against the elements, as
shown in B and C, The honm is held to the vertical
support with two U bolts und ao aluminum gusset
plate, as seen in the upper portion of Fig. 1¢.

The pattera of the 15-clement Yupi can be
improved slightly and the gain raised hy about 0.5
dB by the use of a 3element reflectnr, details of
which are given in Fig. 2. Additionatl reflector
clements used in this way are not often seen in
aimateur anteanas, but at 432 MMz their use
becomes feasible, They may be a useful meuns of
getting more gain, with less in the wayv of structural
problems thae would be involved in Tonger booms
or additional bays.

Dan presented the detatls of this antenny at the
Centryl States Vht Conference lust August, Since
that time quite a few of them have been eracted, in
single bavs, pairs, and box configurations. Al
builders are reporting excellent resuls.

WAS Boxes

Several months have elapsed since we last
published the states-worked boxes. They appear

this month, with 31 considerable aumber of
gl
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Fig. 2 — Gain of the 1G.element Yagi van be
increased about 0.5 B by adding directars above
and below the plane of the other elements, Note
that the in-line reftecior, R1, is spaced cioser to the
driven element when this is done.

January 1972

SO-MHz WAS
| Wedie 4 WhRil 67 KQlIA
DOWARIY 35 WIMED Y RORN(Q
AOWRACTS 36 WICLS oY WYCHYE
4 WEAICG 3T WollZ Hownkpy
5 WYZHL IXOWTLL M KbVIM
B WOOCA M WHDDX T KRGDK
T oWaOs HEOWot T1OWHFTIM
B WhINg a1 KYUXT 4wl
+ WIHLQ 2 WaRAS TEOWHIL LU
1o WaMID 43 WaABN T WIRT
1 w2z 44 YEIART 77 WYRDY
12 WiILLL 45 Wailkp THOWAKIN
13 wWobzM 40 WAQLN M WAOAR
HowWoHVW 37 WHWWN B RAGMX
L5 WoWkE 48 K9FID AL WYDYD
o WHSML 49 WHIKY H2 KBZLT
17 WHOGW Al WRLPD 83 K6HCP
I¥ WITRA LOWeZTw 44 keYll
19 W3O WoG UG B3 hbBUMY
200 WHTMLE I3OWIRGY Kb KIHAC
21 RebbX SbOWIDETD 7o WTrow
2 OWashw 35 WIHOY BE OKTLPS
23 WPORE S WHANN By KARRT
24 WOALU 5T WIsuUy qib K THEW
35 OWROMS 38 WIAIP 9 WiwAX
26 WOMVG 59 WSTHH 42 WATEPO
27 WUUNM all WaNLZ U3 WAsHXW
IR WiV 61 WINMALL M WeNIT
M WHOLY 62 WHESZ 98 R TOW
0 WIHEA 63 WIRYM 96 Kok
AT KRGO G WITACD Bl WaNLD
A2 WTRER A5 KOPYY] @8 W TRBO
i3 WapTT 6h WAHOB 44 hplXS
Ny, 300 220 34,600, 68, Tk, 11, T2 T4 and all after 75
are Tor 30 states, Revised Junuats, 14972,

changes. We note four new leaders in their tespec-
tive ¢all areas, on tihree bands. KgMQS leads
nationally on 144 MHz by victue of a November 4
maanhounce contact with KaMYC, his hest dis-
tance being a similar contact the same Jday with
VETBOH, WAIMUG leads the tirst call area on
220 MHz swith E8 states worked, K1PXE takes 420
horors with U8 states worked. In the fourth eyl
ared, BRAQIE squeezed hy W4F) by 70 miles in
distance worked o 320, Also  appesting  this
month is the revised SO-MHz WAS box. K6ZXS%
certificate was issued November 3 ufter he finally
counfirmed Lowisigna. They're all tough until you
have "em!

It appeses there s uctivity enough on the
1215-MHz baad to warrant u 1215 hox so we ore
fow geepting bstings, A5 wsual, please [st the
station worked {one for cach state} and the
furthest mileage worked, We wall publish the
listings when 2 dozen or so are received.

541 unanswered is the guestion to how best list
ouwr Canadian friends for WAS purposes. It has
been sugpested by Ws wnd VEs alike that we add a
eolamn tor provinces worked, hut ihe problem
here is mechanical n printing. The WAS award 15
for stutes worked and [ am snclined to leave the
hoxes an they sow ate, | do, however, fully
appreciate VE concern over not allowing credit for
Canudian cubl areus worked, Pheir complaint, and
[’m ¢ertain it is justified, is that some Ws refuse tn
sehedule VEs because no state credit is involved,
[ristunce worked does count, just us in uther
international commminication such as moonbhounce,
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2200 gnd 4 20-MHz 5 FANDING
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~ou Mk WiWI 16 4 370
WAIMEG 13 5 430 L JOFH 14 7
WIHDO 13 5 450 WOUNS 14 b 523
[NEIES 124 w00 E2OVS 14 Rl
WIALK  In 4 375 K2YCO  i2 h nIS
RIBEA 1003 22s
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ko BA HF MhaAl RIlLY 19 3 M0
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h o WaHIZ 15 5 sbu
i E 13
WILIG 14 5 qop  RHSUM 1S dhd
. . WAVHE T3 4 S50
WIKLE o6 40 A L
ALY 114 g BAGR D a T
. KANTD 8 2 R3S
1 4iIXC <3 1118 KEIXC 4 1 ROu
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kGl L T
WskC1  Ju 5 ulg  RSURHL S 4 U
B . : WA TG FEE Y LH 1)
WSAIG 3oy lase R R
WO Y r by WL ! Lk
' - WEGVE 31 3nd
WoWwse a4 1142 " .-
g hLM 3s WalH)d 4 0 e
WBeNMT 3 5 medn RTT T 0y
TOUNK a3 Hri
t:;;'i?;é‘ DL ghe  KTICW 4o
(.;_‘;[(:W _1, -3 14 WTIRL x4
f : LHe 23 7
WRPT T R &Nl WHY 10 Yo :
. 4 REREG 20 7 70D
BARME - F2 8 100 vk i 5 ol
: WHROWD 13 7 628
YE 4 08N -
e |4 s m WEMNT 137 il
A8 T R&UGA (0 6 KU
) e WRROE 10 6 428
S0 14 S
' ' : KRBEN 7 h 438
0 M WRRWE 1 4 45U
RIPXL (8 7 10 WIWCD
LIHTY T 4 win WAYHLIY
Wialk in &l wolly
wALMUG 35 5 740 WyAAG
EAREANV/L 14 n T WAYNKL
EIBEA (ST [ (] KYAAJ
RIIX s sldo BHCNN 12 &
WALITR 1 1 7S ) o
WIAIKG L1 4 38n WabRL 13 % 1008
WiQvk 1o 3 40N WOLON bs o4 o
WOLER 1024w
A Mon 4 KMTLM O G 5 Gy
RICBA MR aH) Wayss L BN
R2UYH  Xon o 540 WELYT R R (]
WiCLL Mob T
EAVDE 1 A T30 ViIHW T ST
WARME I 6 720 VEIDRW LE T M
LIRIW 1t w82 YiLlALB 9 5 oUy
WAMGR 1Y oo 748 Vot 2 TS5 3y
LisRO 17 & 4o
WiBLY 17 6 72 V3IaAMA 2L 4

These six operators are responsible for much
activity 1n thea New England area on 432 and 1296,
Pictured {l. fo r.) are W1GAN, KSAQP/1, W1QXX,
K4GGH1, VE2LE, aud W1JOT,
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1 woeld hope that no W would retuse u VE
schedule because he Joesn™t receive WAS credit,
Hemember our VE friends are working toward
WAS too, sod their geogruphical locations muke
the sward or a top ranking difficutt. Consideration
would go tar toward solving this prohlem,

Anyone seeking a bisx listing may he fisted so
long as his totals egoal or better the last listed
station in his respective call aren. Please submit a
fist of the stations worked, their locations, and the
mileage to the farthest, Some current listings are
not complete, issieg call areas or mileage. I
yours is one of these, please forward the missing
information so 1 can complete vour listing.

OVS and Operating News

S0-MHz X activity, judging from the fack of
reports. appears to be at o stundstll, eacept
possibly for the winter # seuson yet to begin at thig
writing,

Hwang Chong-3on, HMIEA, writes that he
ruraung 70 watts asb with a homebrew 529K
transverter Jdriven hy a Hallicrafter SR-150. His
ground plane autenna is atup a4 S-atory apartment
building. Hwang, ouse of South Korea’s newest
50-MHe operators, reports iecent contacts with
sy JAs and Okinawa. He s looking for stateside
contacts this winter, but the mut will aot likely
vopperate. Other Korean stations active on wix are
HM 1 BO uad HLYWIL,

Stateside, WAWAX, Oklahoma, says “nething
doing.”” WAsHXM reported Five minor opepings
Juring September and October, but says WeFIG
heard a KL7 briefly on October 2%. WABIYC
reports Sml T KT7ICW, Las Vegas, caught two
Cetober £ openings to s but nothing else und
K705k, Washingtoa, worked Arizona October 7,
WOPEP and WABUPS, tlowa, worked Florida sta-
tioms on Cetober o,

144 Mtiz treated DXers with a ting 3-day tropo
opening begimning October 2o, The fisst evening
the 2.meter band was ¢pen from ceniral [owa tnto
Texas, Oklahoma, Louisiuna, and Mississippi. Octo-
her 27 the opewing stretched from [exas to Ohio
a5 WRKAY wis worked by WasXD and WASHNEK,
Houston, over 1100-mile paths. On the third night
the Gulf Coast states from lexas to Florida got in
on the avtion, KSPIER, Texas, sorked five new
states n the 9th and 10th calt areas, He ulso
wurked east to WAWDH, tseorgia. WAYCHK, Mo,
worked three new states, adding KSAGI, bag
WIWDH, (., and W4LSQ, Adabamu: to finish
working ull states eust ot the Mississippi and 38
waorked total. Johp reporis that WSSXD  alse
wirked K4GOF, Kentucky, at sbout 17100 miles,

VEIDSS, loronto, sy ropo was pretiy
gooid” throughout Cgotober. Among his coitacts
was e with WAJELH, Kentucky, fur state
number 29, He noted anrora about mednight
October 25 hut apparently evervone eise wis in
bed,




Popular Central American 50-MHz DXers (. to r.}
TIZMQ (LUSEBE), TI2JPL, and TI2NA have pro-
vided many operators with Costa Rica.

The Qctaber Orionids meteor shower apparent-
Iy was not a producer this yvaeur, Reports from the
West Cloast sav little was heard although KAMQS
worked WIIRG and VE2DFO un random, and
WalFR worked VE2DFO and WSSXD. The path
to VE2ZDFQ from K@MOS and WOLER is easily
workable ~ especially when good equipment and
kiow-how & put into actinn, WOIDJ is new in
Wisconsin with u kilowatt und stacked | Jd-slement
Yagis. He will accept scheduwles. Another new
station which will be in much demand is KWLT,
near Sioux Falls, .. Bill’s kilowatt will soon be
tendy, but with 40 watts and stacked ! l-clement
Yagis he worked 7 states in Ocinber, WAZUDT,
N.J.. is finding that first mus. contact difficult in
schedules with W@LFR aud WonMJS, Minneapolis,
Stick with it, Billt

Leonids and Geminids reports were nof wvail-
ahle at this writing,

Moonbounce is back in the news this wonth.
November 4 wus the day. KOMOSE, Tnwa, used his
new array of eight [3-element Yugis to woark
KaMY and VE7BOQH. Dick said signals were the
strongest he has heard on EME. VE7BQH reports
#even more contacts with SM7TBAE, Sweden, and 4
“bunch™ with KeM Y., The vontact with KgMQS
gave Lionel state number 11 for a fine showing
from VE7. Qther £MFE schedules with FEDO and
VK3ATN were unsuccessful. John, WaLER, is
gathering material for an EME array to be assem-
bled when Minnesotas wnow cover keaves. the
array will he ¢ight 12-element Yagis.

220-MHz meteor scatter finally produced 2
contact between WBeNM'T and W7IRG uafter 14
months of schedules, The contact, apparently the
first between Californiz and Mantana ou 230,
required 1 hour 38 minutes to complete on 4 series
of short bursts, WB6NMT is also running tro-
pofm.s. scatter schedules with W7CNK, Washing-
ton, and K7HSJ, Oregon. K7BBO, Tacoma, wha
should have his 220 kilowatt completed now, has
been purticipating in the schedules nperating croms-
hand on [44, WB6NMT sayx 224 activity continues
to grow in the Bay Area, Tuesday and Thursday
are the *hig” nights, but contacts are available any
By ing.

Erom across the vountry, K40GGI/1, Mass,, has
4 simitar abservation, unly Sunday, Tuesday, and
Friday evenings are the most popular. Lewis SUVE
more than a doren New England stations are
repularly active,

lim, WHAIDB, who publishes the Mid-Mictigan
220 News is gathering information for a 120
directory similar to that compiled several vears ago
by ARRL. I¥ you are on 220, Jim would like tn
know, Contact him at PO, Box 145, Okemos, MI
dBENG.

The following nates were fuken from Jim's
newsietter and the one puhlished by WA6GYD. A
number of stations are active in Northern New

Ray Naughton, VK3ATN, sxpects to be active
once again on 1296 moonbounce this rmonth.
Ray's antenna #arm includes this 16-foot dish
shown during construction. The antenna is made af
aluminum and weighs juss 120 pounds.
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Jersey between

20004 and 220.20 nightly at 9:1%
and  Sundays  wt 10 AM. Ameong them are
WAZIVD, W2BPU, WB2KSZ, WB2BCQ, K20WR,
WB2ZNTP, WB2LJW, WAZFFH, K2XCHU, and
WB2UST, WA2IVO runs g $894 and 4d.-elerpent
array. W2ORS runs a 4X 1504 sud 32.efement
arvay. Tke, W2EQS, sayy several stations expect to
hecome active this winler in the Syracuse areu,
WOEVD, Eust St Louis, is building 4 4CX2508
amplifier and K9UIM, tHney, 1L, is lonking for
contacts with his low.power a-m. WaMIB wants
information on converting the Hallicratiors F1A-2
transverter to 220, KRINZ and WRUKK, Mich., are
both working on equipment, In the Fresna ures,
WB6ZBX and WENRO uare wctive with [00-watt
converted surplus rigs and K6PKG and WBeQZW
are newly on 220, WeBGJ has completed a 5894
ssb rig and is planning an array of four 3-elerment
suads,

K9AQP/1 has designed a 63sniSsgd mixer/
umplifier which drives a pair of 4CX2 $0Rs. He will
provide details to anyone wanting them. Write to
Boh at Flavell Road. Groton, MA 01450,

Obviously 220 is getting more activity and |
would guess that the recently announced Tempo
220 transceiver will add even more signals ta the
220-MHz hand,

420-MHz news is scurce this month, WA6HXW,
Los Angeles aren, has had severa) contacts into the
San Francisco Bay Area, and has worked K710W,
Luas Vigas, over a 238-mile path. I'hat contact was
KMCW's best 13X to date on 432, Al is still at work
o his kKilowatt amplifier and has ubo been warking
on antennas. WAGEXV is running schedules with
WABHXW, WAFZI, and KTICW aver Jdifficult
maountain paths with some spccess,

From Winnipeg, VE4MA continues his seriex of
stccessiul sehedules with W@PHD, Warren, Minn.,
and KYAWU. Grand Forks, N.D. Andy  says
VE4AS is now active an 432 running 25 watts and
& WREYFE Yagi similar to that described herewith,
VE4MA runs some 250 watts output into a
Stelement Yugi areay., VE4IX bas u varactor
tripler working end is putting up o new tower and
antenna, VE4AP is alse working an egoipment,
Andy says he, WTIRG i Hillings, Mont.,, and

WOFENC, Rapid City, S.D., find the megawatt
radars at Fortuna and Finley, N.D., useful propaga-
tiou indicators. The Fortuna radar sweeps 432 to
433 MHz, the rudar at Finley aoperates an 229
MHz,




Hr - 2METER STANDING
o 29 :
" .x::‘. ) ,2_‘ . K_IP\BR 43 -'i 1478 \-‘-"SHFV_ 3710 1185
: % N . KINTYV 35 8 (3o WSWAX 35 10 1310
WIAZE 4 % 412 W3AJG 3% 9 1360
EAWHT 3} R0 WLKROQ 33 09 1290
RILGY 3 B 1370 KAPFTR & 0 1330
KIWHS 29 % 1300 W5LO RS L)
WIVTLL 29 ¥ 139%
KIBKK 2% 7 1178 WeGDO IR 3 1326
K1eX¥ T 1140 WalWSQ  In 4 1390
WM 25 F ([t EoHAA 13 4 138O
Winng M4 7 4o R&IY0D 13 4 1240
ETRIH 2T 1450 LOHMS 11 4 1258
WALFFQ 20 7 1328
EIMTY 20 7 1128 WHIRG 17 & 1310
WAIMUG 19 & - K?NIT 33 1290
Hwang Chong-8oo, HMI1EA, s one of Korea's ‘::}gg ::: ‘ ;’;:; i;k% 113 '41“;'1'3
newest B-meter men. His ground plane is fed by a o Y S
829B transverter, HM1EA' (OTH is SHOUl, capital WINLY 37 # 130 WRPT 41 9 1360
ot South Korea. WICKY T R 1340 KEAXU 38 8 1275
W2I0RL 37 R 1320 K2ZATIS 36 2 1310
K9AQP/1 has u tip for those trying to put the W2AZL M6 8 1380 WriDU 36 8 1150
Motorola ‘I-44 on 432. Bob says the prid drive to W2BLY - 368 113D WAYIO 36 B 1100
the 2139 tripler van be improved by tuning the {\\';\R"l[;'"i; 3{‘3‘ 4 %fis :’:LL:L f: i IHS“
hairpin that couples into the 2E26 plate coil. The 'r\"‘éll?( i : by gﬂ WENOH 11 K 1?22
vircuit is apparently self-resomant with the input WEIWLK 32 # 10He WRTIU 24 & t000
capacity of the 2039, The input impedance of the WAICIK 3L % 1160 K¥ZES 32 8 bi5
tube s low, s the circuit is obviously low £, but it WICRS M 8 1770
15 intended to operate on o higher frequency. Low KICEH 2P 8 1 kyseib 42 9 1300
grid drive has been cured in some nnits by adding a KIDNR 28 7 120D WASDOT 41 v 1303
small amount of capacitance from the grid side of WBESIH 23 & 1uon WaAAL: 41 v 10
the hairpin to groand, A small air or glass-piston WAIEME 23 8 1335 K4aal 41 v 1200
trimmer is suitable, Bob says he has improved grid WICNS 15 1150 EOUIE 30 v 1150
drive by as much as 50 percent in sume units. &;i‘%’; i ; 1;::: a’:?’;;‘g "fn : }g?,g
', FE | T 9
1296-MHz activity doesn’t seem to be lacking WBIYOQU 22 6 ¥54 WaPBP 34 8 820
fram Wirginia through New England, K9AQP/1 WAIPMW 21 & 1000
sent us a list of 17 active stations in Va., Penna., WHIEXR 21 & 93 KPMOS 45 10 1ens
Dela, NI, N.Y., Mass,, and Rhode Island. The K2YCo 21 7 7 WaBrFs 45 10 1380
2139 and 7289 are the most popular transmitting GREE w6 % 128 “:UNXF 45 10 13R9
tubes running frowm 15 to 250 watis output. Three- a’isaﬁ “; g :;—‘: WALLR 44 @ (440
to tive-faot dishes ure the most commonly used \*,"‘BH(‘ ﬂ % ‘11,;)(" :::3”?:[ ifl) :; :‘5:"%'
aitennas. 1°d be interested in receiving pictures and WAGEP 34 % 1108 \\'AL!;IL'[[K 0 ”Ia,',:;
details on this equipment from you fellows who WAKDE M R 1774 WORYE 35 9 13KD
“know how.” K3CEY 27 7 950 WPENC 38 9 (36D
WAGQYR says the San Bernardino Microwave WILNA 26 K . WORMS 34 10 1320
Society has received coatirmation an thetr recep- KICFA 25 % L2 ROCER 33 9 1276
tion of Apollo L5 signaly as the spacecraft orbited WiHg I3 X 1510 WALCN 3w
the moon in late July. Society members participa- WITREA 21 8 1342 WARLL 0 -
ting in the tracking included Ko6Hll, WAGQYR, KIOBU - 31T 9l WRLRL 27 1298
WHTISL, KSMWA, WAsDPE, and WASHWY, Wizh b7 B0 e e
KT7BBO, Fecoma, bhas served notice that he and wilmz iy 7 973 ;::},‘;‘#5 \LI & J:.tm
WIQID are after a new 10,000-MHz DX record. R4GL 1% 9 10 VeoRED 3 7 1;?,2
Eguipment check-out has been done over a 75-mile WAHIO 3% v (150 VEIHW 15 & R0D0
path. LLish WAWNEL 3% 9 1350 VL3ASO 37 8 1390
WAHHK W 4 230 VEIBON 37 4 1250
H3bRIQ T8 1128 VEIREC 33 R 1283
e . K4IXC 3 4 1403 VEiAIB 29 8 1340
Fitty Yeuars of ARRL WAVHH 36 B (100 VFSDSS 2T 8 1200
WACKE 35 8 1440 VESCWT 27 7 1092
A bound 132-page reprint of the gold- RAGI 38 Bl WEIRVI 258 hoo
wdged historical articles which appeared in m:.ivs ‘;g i ;lzg tt‘:“)l‘s'lg ;; ; Hoo
the 1964 issues of QST isavailable from the ) T VETBOI 11 4w
ARRL for two dollays postpaid. Titled Fifty WSUGO 45 [0 (398
Years of ARRL, the book cuvers the high- WSORH - +2 00 4Su7 - VRIATNG 3 10417
lights of ARRL and amateur radio history BRAR R A ik S S o
duri.ng the fift}f years fl'Ol'ln '5”.4 to I[}64’ T];o figun‘i‘al‘l‘c‘r c:l.Ll"l cali rc.ﬁ:r.tn states, all nr;;x‘
a};:‘ﬁ:”;ﬂ?if;i aqcrn;p?;:;gn piece t.O tth? and muleaes of best DX, Revised Januwary, 1472,
vlass eters dn ‘. a reprint o
which is also available from the ARRL for

two dollars.
lise your Zip code when writing ARRL,

100 - QST for
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CONDUCTED BY LOUISE RAMSEY MOREAU.* WB6BBO

Navice — Agony and Ecstasy

W UR NOVICE experience, like most apprentice-
ships, can be best remembered a3 both igony
and ecstasy, for we seem Lo Hve in two exiremes ds
we get starfed on the aie. Afterwards, it is fun to
remember and talk about when a few of us get
together over the coffee cups or at club meetings.
We laugh about the blunders we mude and are
eager to tell all the things we would have never
admitted while we were Novices,

Novice is really ihe [earner’s permit in amateus
radio, and we have much to learn besides the
materipl that is necessary to upgrade into ¢ higher
vlass license, We learn first that the amatcur
fraternity are really very generous people; that
they go out of their woy to help us. answer our
questions amd, when we have received our call, to
get st up and on the air, They advise us of code
and theory classes, and we are often surprised to
find that they have been listening to us, and
telenhone or drop in to tell us about @ mistake that
we ufe waking in procedures, and how to correct
it. And we learn too that when we attend our fint
¥L club meeting we are welcomed as warmly as
the gal with 25 or 30 years of experience on the
L.

it iy alf so exciting in the bepinning, We sweat
out that 3 wpm and those questions just as
paintelly as it it were Extra Class, maybe even
mote because this is the first step on the road. The
seeming eternity of waiting for the license has all
the neighbors wondering why we took so eagedy
for the postman every day. We mystify our friends
by suddenly switching our conversation to topics
they heve never hewrd before, and using new
expressions and words that sound exactly like
alphabet seup. We startle them by referring to their

* Y1, Editor, Q57, Please send all news notes ta
WREHBO's home address: 1036 East Boston 5t
Altadena, CA 91001,

MINOW Net members at Walla
Walla. FEront row {l. to r.):
KIMFS, WA7DXI, W7GXI,
WATKHB, WA7L0Q. Second
row: WI7WLX, WA7YFRM,
WAZBDD, K7PVG, W7LXQ,
KIMRX, K7TWQ WAZIRD,
W7FDE, WBEFRE, K7UBC, (Pho-
ta courtesy WBANWX)
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kitchen radio as a receiver, or gabble excitediy
about “working™ semeonc, or getting all “loaded.”
They are shocked to tind us hanging out the
third-floor window fishing for antenna fcads with
the crovked handle of an umbrella, or wandering
around with a fluorescent light globe in the back
vard.

The ecstasy begins when we 2o on the gir for
the first time and are able to send that C'Q that we
tuve practiced tor so Jong on the vode oscillator
and proudly sign our vall. Our mood goes right
back to agony when we not only don’t get an
answer but we fill page atter page in the log calling
everyone that we hear with no answers, Then we
discover that the rig does work and that the awiul
truth is that we bud bevn tuning the receiver to an
immage and not the fundamental of our crystuls,

The first contact i8 also bath ugony and ecstasy.
A station does come bavk acarly blowing the tubes
out of our receiver and bongo! - every vestige of
code disuppears and oux hand is doing an oscilla-
ting shimmy on the key that wowld make a
whirhing dervish turn preen with envy. We sign
shakily, sink into the depths of humiiation, and
ate sure that we wre and dlways will be a total
faifure,

The eestasy buikds from there on. We learn,
slowly, the art of rag chewing wnd the pleasuze of
heing able actually to talk to someone with more
than just the two transmission signal and inventory
contaets, and as we chal the speed buids. We
discover DX on 15 meters and the swect taste of
meeting someone in another country. We mect the
high tension and the cxcitement of contest opera-
tion in the Navice Round Up and discover the
pride of vertificate hunting when the blue RCC
beeomes our first one,

Novice is u miscry of silly mistakes and blun-
ders when everything s strange and new and
pnfamiliar, and it is the Jeliphttul discovery of
higher prade amateurs who, remembering thetr own
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cuperfenees along that road, are there to help them
hy letting them knew that oo one s wlone in
armatour radio, that there is always someone to give
i helping band.

1971 Howdy Days Results

The winner, KS5YIB, Bartve Houstan; YERL
Member soaretr:  ESYIR, 827 K4RHU, 15
WATFLC, S WAWHR/L1, 427 WALGPT, 40:
WAGMVO, 391 WABKMT, 33: VE4ST. 31, KeRCE,
20:; WASVKE, 27 YVSCKR, 25; WB2ICE, 4
GELY, 16; K&ITE, 14, Non-member VEIAMB,

15,

K700 was the Contest Custodian, Coagratu-
lations to the winner KS$YIB, and the na-member
winner who automatically receives the prize in that
vategory, The participation of GBY L and YVSUKR
added the DX flavor to this YLRL activity of
vetting acyvainted with other gals and made it into
a contest at the samte fime.

YT.RL Permm"lent Activities

In the 33 vears since YLRL was crganzed, this
world-wide orgwuzation has established two per-
manent projects tor the benetit of women amateur
cadin operators.

the “Adopter” progrum mukes it possible for
DX Yis to become menbers of the ciuh without
the involved red tape of foreign exchange that s
pecessary tor the payment of dues from vsuntries
outside the Unired States. Y LRL members. or
affiliated clubs i this countey, “adapt’ or sponsor
% watnen ax members, The sponsor nust, of
course, be 4 mewmber of ¥LRL and the cub must
he affiliated with the arganization.

“fape Topics” is the activity of taping Y1
Harmonics and other YE vews, such as materiai
fram this column, far distribution to blind ¥ Ls.
{'his service ix avatkahle to any sightless YL amateur
radin operator in this conniry,

1972 YLRL President, Mae Hipp, K7QGO
(center), at the YL booth at the Sierra
Hamfest with K7KCY, Barbara (lett), and
K7YVN, Faye {right].

The women in charge of these two services are:

Adoptee Program, Verda Siebenthaler, K71IBC,
Y1 RL Intermational Merahership Chairman,

Tape Topics: Eastern Librarian, £2ot Baumgard-
ner, WASIIW, and Western Lihrarian, Raj Cauthers,
KINZO.

ARRL Headquarters Lady “Hams™

Bamona, 1il, lean, and ETlen ure the gals at
ARRL Hepdguarters who hold smateur radio
licenses, Ramona, WN1QGW, of the Communca-
tians Depastment, is the person who digs into the
supplies when we request them and sees to it that
they gef to us, She is the daughter of Perry
Williams, Wi1lJEDN,

Tilianna Vitols spends her working howrs in the
‘Te¢chnical Department 4 sevretary. and her off
hours wn the air as WNT1OYD.

WICKE s lean heMaw of the irculation
epartment. A long-time ham, she i1s the wife of
biovg DreMaw, 1echnical kditor of OST

Eilen White, Deputy Communications Manager,
worked her way thrangh fous calls hetore she
received that distinctive W1YL,

YLRC of LA 25th Anniversary

The largest club oi licensed Yls, and the
second oldest 0 the United States, YLRC of Los
Angeles, celebrated a Silver Anmiversary in tcto-
ber, 19771,

Cwganized by Wa'TDL, Clara Dishong, the aims
of the club are to stimulate inferest, promnte the
progress of women in amateur radio. and cooperate
with YLRL. The first vear, members assisted in
revising  antd  rewriting the YLRL constitution,
recommended a new format and publication of YL
Harmonicy. and brought the YIL.RE Scrapbook up
to date foltowing the war vears.

By the second vear the membership had be
vame so wide spread that it was tound convenient
fo hald meetings at a mare central Tocation. They
fater jnined the Fus Angeles Councl of Hadio
Clubs and the Disaster Corps organized by the
Chamber of Commerce, Their handling of the
program for women at the ARRL Southwestern
Privision Convention in 1948 was so well done that
the ¢luh has qutomatically been chosent to do the
peh at all succeeding Division Conventions.

And 1948 aiso saw the first annuoal “Leap
Yeur'”™ vontest suggested by W6NAZ for YLRL

Kathleen Sara Carroll, WN1PGG, is o Novice at the
age of 10 and is now studying for her Technician
Class license. She is the daughter of WiUYL.
[WIUYL photnl



members ami OM operators. | his has grown into
the annual Y 1L-OM contest, En 1948 the present

YLRL *“Adoptee” Program  began  with  the
Y9IROC-LA decision to send Hapnonics to ¥Ls in
foreign countries with G2IYL and OKIMI as the
first DX Y1s to be so sponsored,

it wus the Lus Angeles club which, 1 [949,
formally requested then Q8 Hditor Budlong to
include YL affuirs in the publication,

They have assisted 300 arphaned children in
Tapan, handled tratfic during forest fives, provided
24-Bour operation for the vinth plenary session of
CCIR 4t KoUSA, and one of the members,
WoNZP, Lvelvn Scott, was the first ¥ 1. ta operate
trom Antarctica,

This closely  knit club that literally *'took a
dare™ to sponsor the first YLRIL International
convention iz 1938, will again be the “crew’™ this
year when the world-wide membership of VIRL
*loins the YL Crew in "2 at the sixth ol these
quadrennial events ou May 26-1H, in Long Heach,
Californda,

Clara Dishong, W6TDL

She was Heensed in 1940, and i burely
getting her Teet wet m radio when World War 2
stopped  all operating for a few years. After
amateur privileges were restored she wus very busy
ot 10 meters handling tratfio for secvicemen in the
tacific, mainly in Guam, Okinawa, and Aleutian
Aluska, Because of the hundreds of messages she
handled between service men in Guam and their
fromes, Clavy was awurded honorary membesship in
the Guam Radio League, a distinction that was
given to only twelve civilians, Chiea wis the onlv
YL to be so honared,

The communicztions angle of amateur radio has
always heea her main interest intluenced, no
doubt, hy her earBer expericace with Western
Union, as well as Sunkist, Los Angeles, ys ¢ simplex
and teletype operatar.

fn 1946, as YILRL ofth D, Clara decided that
the easiest way to get news of the guls i her
district was to orgenize a club. Sa, since she
wanterd to be sure (hat no one was oyerlooked, she
sent a letter 1o every feminige-sounding naroe in
the Sixth Call Ares, As a result of her effort the
YLRU of Los Angeles wus urganized.

She i active on 80 meters and the Warking
Girls” Nets

Feedback

On page 102, July 8/ YL-OM Contest
resulis, V11AUA is incorrectiy listed as LEAGA,
under the OM Phone Scores, [asF=]

@ilent Weps

[‘[‘ 15 with deep regret that we record the pussing

1 these amateurs:

W1ALYW. Jaseph V. Feelgy, Dunbury, CU

WIEE, Lunis Schweitzer, Norwalk. (T

KACMS, Eustis B, Gritmes, Swampscott, MA

WIEFL, Herman C. Ells, Jr., Everett, MA

KIGSO, Edwin P, Lennard, 1, Buxbury, MA

WALRLD, Roy A, Ravyner, Burrayrds Bav, MA

WNIND?P, bdward N. Mulcaby, Randokph, MA

WAITOVA, Max E. Luose, Woudmont, ©F

WIRIB, Fazl L. Bartlett, Nartucket, MA

K1UKP, Harald A, “Bud” Strout, Braghton, MA

WIBUH, Louis Martin, Port Jefferson, NY

WAL, Carl W, Dalton, Maple Shade, NJ

W2NOG, Waullace Manning, Watertowi, NY

WE20QPE. Mary L. Webh, Yonkers, NY

WALIX X, Faut K. Doaopria, Selden, NY

WIKKW, David W, Steckier, Luncaster, b4

WINYT, Harry ). Segerest, Hattield, PA

WAALM, Arthur L. Binford, Memphts, TN

WABCM, Ballard &, Bdger, Lebuniak Sprngs, FIE

K44iS, Ernest A, Summervitle, Sr., Norfolk, VA

WB4ILR, Paul H., Smith, Pinellas Vark, FL

WEOL, Lewis T, Giffrrd, Pensacola, bL

WAPAK, Lredeneh 12, Hackworth, Chesapeake, WA

WATBY, Thomas 5, Kenna, Neptune Beach, FL

WAWTL, fohn P. Acgo, Memphis, TN

B475E, Bertha 1, Millaway, Burlington, NC

K3AAS, Thomas 1, Warden, Lubbnuk, TX

WSAQK, k, Hulland Henderson, Lopean, i X

WSCUN. Msgr, James F. Burnies, Daflas, 1A

WAGTZ, Dewey H. Suitl, Filsbes, TX

WEISQ, Raymond L. Kansome, Houston, TX

WASNOA, Robert ), Buucher, Waco, 1 X

WA LR, hdward ¥, Strople, Sun Diega, UA

WARL'QY, Martha H. Meehan, Santee, U'A

WheU R, Dan O, Shurts, buir Oaks, €4

WABDIL K, Michael P, Tugoll, Santa Clars, OA

WABHAN, John (. Adams. Sun Diegn, UA

WAGLRE, Donald W. Zimmerman, Morre Hay, UA

WeVY, Midlaed (. Wyse, Burbani., CA

oY A, Hogh b Mokee, Vo Alios, UA

WIVRG, brauk k. Shopen. Phoenix, AZ

WATOFRY, Billy J. Crye, Lus Vegas, NV

WYY, Roper M. Ziakan, Rawlins, WY

Ex-3'K(, George O Hale, Birmingham, MI

WELYLP, Boward R, Harbeson, Nottaws, Wi

KEDUT, Harold A, Keams., Elyria, OH

WNSENC, Charles |.. Wood, Gratton, WV

WASLUO, budwusd L. Malentunt, S, Clair Shores,
Ml

WARSOY, Jobn b, Burkleft, Owosso, M

WEZOW, Walter W, Mulier, Allegan, Mi

WHNORBR, Leratd W, Waldrap, e, Wayne, IN

WAAGTY, Rolland C. Hollinger, kort Wayne, [N

BK9RL, Richard L. Fountain, Rockford, 11,

KeSDA | EHis 1. Kemp, 31, Alton, (L

Welt U, William L. Gaskins, Terre Haute, [N

HaWMA, Harvey, W, P, James, Roukford, 1L

WRKESE/Ex-WoDUH, Bynivr M Buvee. Onnalia, Nb.

WHKEM, James W. Lowman, Fairfax, [A

VEIHR, 4, Rov tord, New Glasgow, NS

VEIXG, H. M. "Maoe™ Spnth, Sackyitle, N3

VEIRA, Elmer . Mok, Galt, ON

WESATK . Alpert G b, Kelly, Edmonton, AR

VEGHC, Thomas B MoNabb, lurestburg, AH

YeVW, Earl H, Nessel, 5t, Albert, AR

FETAL, Reginald KL Town, Winfield, B¢

VETALW, M. A, Wilson, Yancouver, B

VETNH, L. L. Caff, Victoria, BC

GINH, Erade A, Dedmyn. New Malden, Surrey.,
England

G2ANN,  brederick Crocker,
diesex, Epvlund

G226, W, 1. Badman, Weston-Saper-Mare, Soes-
sed, bnglund

Iwickenham. Mid-

Feedback

Apoclagies ta Unlonel Frank J§. Shanoon, Se.,
K4GT, mcorrectly fistzd in the Silent Kevs columm
in December OST. but, happily, very much alive.
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perating

GEORGE HART, WINIM
Communications Manager

FLLEN WHITE.W1YL

Deputy Cammunications Mgr,

ROBERT LoWHITE, W1OW: DXCC
GERALD PINARD, Praining Aids
ALBERT M, NOONE, WALKQM: Contests

Class [nstruction. fn wlmost every muadk, aad
uiten uver the telephane, we seceive requests trom
sotneone wsking where they can get instruction
toward acquiring  an o amatear license oroan
wivanced grade of same. Heudquarters for years has
kept o ward file of ciubs whu ospduct regular
courses m code andfor theory, and this casd file
has asststed many an inguirer in his quest. But all
oo witen, upen receipt of an inquiry, it was found
that *the «npboard was bare.” Yt we suspect that
there ate many <Jubs and individuals who give
instruction o are willing ro do <o that we don’t
Lnow about,

This subject comes from the plains uf Kansis,
where the Wichita Amateur Radio Club has done
seing  evploratory  work  along  amateuy radio
instructiony] Hnes and has made »# Formal proposal
ta the Midwest Division directar for the vreation of
a eorps ol instructors™ s part of the ARRL tiekd
arganization, The matter ts now in the hunds of the
hewdquarters for appraisul and preliminary explot-
aton.

We think the idea has possibilities. As wuny of
vau know, headquarters ateeady makes available o
brovhure specifically sar the henefit of aoyone
who wiskes to conduet ¢lusses af set up a program
ot instruction toward the acquisition of &n amateur
ficense of o higher grade of same, 1E s called
“Licensing €lasses”™ and was written hy Bill Welsh,
WoPDR, who hus mude <wmething of 3 name for
himselt in the educational figld. This brochure is
available tor the asking from headquarters, 1We
would appreviate 2 10 x 13 sase. 51 postage if

viu'te i1 a hurey, or M cents it you van wiat for
third class delyery.y

Yaour League has been active in the field of cluss
instruction since the post-Wi1I reactivation, it waus
then that the Traintng Aids section was formed as
branch of the Communications Department and
wtocked with serptus malitary tidms, film strips and
cude training eguipment. George Grammer wroie
his Conrse in Radiv Fundamentals - now being:
revised, by the way, Paley or Fedison awanls were
wall by WIRSP, W2JIQ, snd WebDDE, allin the
field of kducation. The subrect has nof been ne-
glected -- not by 4 long shot,

But this doesn’t meun nothing further can bho
dope. Fhe idey of an ARRL Instructor’s Lorps has
definite possibilities ¢ it 15 widely supported. Daes
viuar club do any thing along these lines? 1f so, how
ahout writing and telling us about it, 3 you haven’t
sfready done sa, Sume time this month (Januacy),
the ARRL Commumcations Department wil be
hulletining all aff:liated clubs and enclosing the
annual questionnaire form, ‘This yeur, it will
contain some yuestions regarding your training
progratn, peesontiel and facilities, We hope vou'll
execute this part of the form exira cusetully, and Uf
van do not now vonduct sich @ program, sive
sume thought to the possibifity of domng s,

How uboul vourself personally? Aee vou
interested 1n setting up o training program, with
yoarself as instructor, either by vourself or in
cunjunction with another local aimateuz or two?
Maybe 11’8 wanth thinking about, ch? [¥ you should

Fram left ta right =lectad section officiats as photographed recently by Communications Mar, W1NJM:
WAAGLS, SCM Tennessze; WSLR, SCM Northern Texas; WHDM, SCM North Dakota; W1ALP, SCM East-
arn Massachusetts.




@) DX CENTURY CLUB AWARDS

Radiorelephone hstings follow the general-type “New Member sl “Fndorsement ™ liscings.
Octnber 1-31, 1971

New Members

JATWPX a3 PY4KR 42 Fha 1My UKSMAG 110 HAGKNB Ok RITYT 1t
K4UVH R4 VLBV (41 WHELNI e VEIGUS 110 HKOBKX e LKSEAL 1
JH1ELG 166 12070 144 KINBH PR VhedM Ty JABCDT e 1IWRAJ 10l
Wik In SKADHE 133 RASMC 116 K4Z20K/5 1w DKRIAs 106 DEINAA 100
JTAZEDG 132 WAXYIN 128 DKJISN 14 3X4YM iy YR s WATROT 100
YVICUT 145 WoYDX P JA2AN 113 FERAD 106 JAIAHR 1 WRAWH fing
WA4RIR 144 SMSCPC 123 IATCMC 118 K2EDO Jon  UTAUGE ing  WRIIYR {1
LRI 143 5241 T Kdntil my  wiMnp 110
FHAUl M YVSCULE 142 WOYDX {22 PY4KR (17 IRKCZ 109 WIKSN 100
KIDINL i7¢ 0 IATZF {33 Xk [ FSHN 102 pLcs HE WB2IS) 102
eMa Iots WeDIK 131 WL 10 KasMC 1 kY TMK i KP4NIW Tin
S 1GT 166 PYIATY 1% BL2CH 118 DR3IMA 109 ] AINN IS WRIRIK/VE]

HR4BPD 48 GMIVEY 124 JHIHIG 117 PIONT 09 WAREY {u4 100
OFIKRA 144 WARTE 123 KS2DK/S 9 WAYZET 03 WAANYDT 100

Endorsements

In the endorsement hstings shown, tatzls from 120 theough the 249 level are goven in merements of 20, fram 230
throwgh 309 in increments of J0, and above 300 0 increments of 5. The ntals shown do not aecessanidy represent
the exact ceedits given hut only that the participant has reached the endorsement proep indieated.

WSOR 135 WHDCH i WA0R ] 2700 SMOCYX DM WASIZR 180 WH4nAl 1440
WAIWM A HAG 00 Wall) ML 1821 I WAYKY ro sy 140
FIVYR 315 JATAD W0 WK 2 W2DT JHL O WEMIT IR0 WSHAQ id0)
KON Al DHIBC Jon o BASHI 600 WAASRT 2 wabpy IH WASSUE 141t
FORM 315 OH2RR o WAZKSO e WaAdYVQ PN LTLAY Ih) WAGTAXN 1411
O S0 35 JAlXKA Jon WHDLIO oM WBAGPT o KAPEK iy BSEIN 124y
02y A5 TARZO 290 PYSALL 250 WoHON 2200 BP4IW Lot GARWE 120
WIiMM IS KIOWR 0 WaHQ s Wi 220 G Z1Ad (60 N3ITVE 120
WIQK 315 R4RTA Jan 0 WROFG YA JAIBER Hik SMeARH lor keHOI 120
WhHULE 35 OHSVY Ml JATMHM O 240 X3NEW MU TS TR ] 160 KBITIWS 400
WEIQ 35 WHTKR 290 IAQAZE 240 RSGUZ 200 WB2RII i6tl  KaRl [0}
WYROM 315 KIKNQ 2RO RGIYM 40 WikbO MHEOWARHRY  den RKebo 120
WIFTX A KRR IMOONEIAYY M WAOBM Jun AN ok WALIWY 1
WIMUM 318 DHIBAD M WIENT 2An wir /2 o WAORE Thtr WANDC 120
YVSRZ 30 YULAG 20 WIS 240 WAv XL Mite FARRXC 140 WAINNA 1
WAIDH My gICEY M WABKP Moo ZPSRA 2 KadH 1411 WERKZ 170
WPSMY MK KALIW 270 WD 240 KILDR L8 K8ETN 1411 WaPNQ 120
ZLiAfD IS VIR MRS RO T o TRIL W) 3IRHZ 0 WELINFe
WE2YOH W WHIPCGM 270 KECMOD Mmoo OrUSEX 1RO WALC 140k WBBEUNS i20

WAYMAL 12

FATHX M5 RERTA 190 QUHIKR W2ICH K4LVH TR EYBWO 140
FIRM 35 SMOATIN ) WOl E4A81 RUOWs I8 KRat Y 140
W2I0K T WHGRY A OWICOR WHCPE VI 3IR I8 WRBXWOIL 140
WYTRD S WRIQ 200 W9bH WHYFK, 2IN WOl Ax 180 WAaTAX 140
YV4iQ A5 JalOCA R0 K2sHD NEIS 1M 7PSKA 180 4114w 120
EATGE My KBGO JE VPINH HSTABL W0 HRATA I KIATVE 12n
GIUML Ao OHSVY 280 W2ESC Kkt R 2000 Rl DX Ial) KEBNC 1
120 AG A00 YU AG XX W2PHB EESFN LI YA TN Tan  RADBN 12
ITaGAlL Wy PLBNX 2 Wil WALRYYW 30 VEIDIR a0 VEIAYY L.
KITHT Mk FATIR 2 WTRKM WIRAD M WHIE AT sl WANLPM |0

LH4BR 0n KIRNG 270 WATGHEK

1an WA JUiE WIYHE Lol Wat g ()]
WIFXA ion KIOZR 27 WROFG

WIOBM 2 WARIZR 161 WTBRLS [l

WhPTR 360 ORIRAD o W4RKP .'?4” JTavRMG 1R WAQRRY iatr  WRMIE [T}
1514 0 KHCMO Rl KelR 140
DXCC Notes

Previvus wdvice and infurmition concerning Rovkall had indreated that the islund could be consulered
dy a separate country, under ike oriteria used for country-stafus constderationy {Feh, 1969 (8T, page 251,
Advice just reeeived now indicates that Rackall would be considered as part of Scotland, for DXCC pur-
fromes,
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WIAW FALL-WINTER SCHEDULE
(Oct. 31, 1971-April 30, 1972)

The Afaxun Memorinl Btation welrouws visitors, Operabing-visiting hours are Monday through Friday 1 P.AL-
AL ENT, Saturday 7 PAL-1:00 4 M. EST and Snmiav & PAL-1100 PAT, FST The stution address s
225 Main Nreet Newmgton, Conn., about 7 miles sunih of Hartbnl, A map ~hwmg nl street detagl will he
senf npon rpqueai §f 3'm1 wish to upeiude, vou minst have vote origeeal operator s license sifh vou, The atation
will be rlosed ou Nov, 25, Dec. 24-25, Dre, .H 1978 dan, 1, Feb, 28, Mar, 31, 1972 Please aote thit all times-dugs
are i GMT, Speesfic operating frequencies A apprugimate amd mdicente geners! apecnting periods.

GMT  Suaday 'Jn?lfl’ﬂ-‘} Tuesday Wednesday ’i’nurwir:i,r Friday Haturden
oot ..., T D WITY Bulletin® |
onin <% E e — CODE PR '\.CT!CE MATLY? 10-13-15 wpm —
o ... . CW BULLETING come e -
Ha0-0130¢ . seaan Ny et 11 €lill | 0
TH30-0200 B 3.7 Novicer T.0N0
0200 -— —_— PH()NE BUL[ ETH\ T — ——
F03-0230¢ . R0 A 120 i N'&ll 2137
Lrai] - - CODE PRACTICE DAILY' (3815 wpm 'l’l'hhat. 5-25 apm MWFSn)\-—r- - -»
11330-C400% I T PP 3,853
400 HITY Bulletind 4" RTTY BUI 1FTING — -
430 Phone Ritlletin= - ——— - - PHONE ﬁULLl‘"I'l'!\- S —
355004 ... 530 5k i A8 7220
oal0 O Bu]letm‘ < ——— - oW BU[I ETIN' —  —— —
0520-0330% .., ,‘: 7 Ny Fa2n 'i 715 Moviees 3252
#530-0500 N TS0 1 715 Novieet R 553
1400 < C ODF PRACT[CE' (5-25 wpm MWF A5- !S TTh —-
1800 -1900 . IR OCW ‘)l 3‘{ g B T e b 21 by '-4"- FiEFLa s W"
1800- 2001 vare (4,280 . 14, N\ 14,050 14 230
2000-2100 ..., v.asn 483 RTTY 725, 7080
HMO0-2130 ... D1 aN RS 21K 2198 pRE oMW ’1 2N Mg
2130 Cesmerars aaseiess W Hulletin? et W Balbetint L
A LTI 41 T30 Noviee 21,125 Noyvieet 7050 Noviee ¥ 3 Nayiet 7150 Novwee
2230 e JPTY Bulletn® L. Y Bllepm JU
2300 . RN 70 RT7PY? RA%E RTTY o RITY
2345 CaasEeras e [ (SR

O Hagtletins (1% wpm ) -md crude peaetice an 1,805 R 32 7.02 14.02 71,02 25,02 50,02 and 145,588 Mz,

2 Phone Baltetins on L83 3,08 7.92 14.92 21 27 08,52 5012 und 14538851k,

A H.’]"!‘Y“I:{llllvhns sent nt XA0- Herrz sheit, opeated with 170-Hegtz .-ahi!'t: frocriencies 3,625 7.006 14,00 21.005 and |
3,005 7

+ Btarting time approsimate, Operabimg perisd follows saneluzion of bodetm o voile peactiee,

EWTAW will tune the indieated bands tor novise ealls, retuening the eall on the frequency on whieh ealled,

5 Partiempation iy seetinn frafic nets,

T peratin will be o ot of the follovang freanrmeies: 210221 08, 38,02 A1,

*{perutian will he on pue of the linwing trequeares : §1,270, 21 410, 28,520 3Til.,

Mantenanee Staff: Wiz QIR WPR YN,

WIAW CODE PRACTICE

WIAW transmits wode practice according to the The U230 GMT practice is omitted four ttmes o
following sxheduln Approximate frequencies are  year on sdesyated nights when Frequency Mea-
108 A2 7.02 14,02 2102 2802 5042 and  sutmg lests dre seat n this perod. To permit
145.58% MHz, Fur practice purposes the vrder of  improving vour fist by sendhing in step with WIAW
words i cach line miy e reversed during the 3-13  (hut not over the uir!), und to aflow checking the
wpim  transmissions. Fach tape curries checking  avcuracy of your copy on certain tapes, note the

reterenees. GMT dates and Q8T practice test (from the issue 2
\ . } months previous) to he sent in the 0130 GMT
Speeds Local Times{Davs CHT practice on the following dates,
10-13-15 7:30 PM EST dy DO3OAY L. it Seems to Us

4:30 PM PST : i :

Jary,  LH: Correspundence

G P10 Q:30 PM EST SaTThs 0230 MWFSn  jan, 24: Lieague linex
13.20-25% 6:30 PM PST Feb, 31 ARPS
B f =100 9:00 AM EST MWF 1400 MWF Ihe subject of practice text for the following
13-20-25 5:00 AM PST spsslons s Opderstonding  Imatenr Rodio, Bt
35-30-25 0130 PM EST MWE 0230 TThs  bdition,
20-15 .30 PM BST Feh, T Plats Modulaters, p. 239
35-30-25 9:00 AM EST TTh 1400 TTh  Feb, EH Modulator Fower Supply, p. 243
an-i45 5:00 AM PST
decide to go into something ke this, fet us help More on Exclamation Point. That litile 1fem m

yan ta get the project off the pround at the same  November (8T ubout the exclamation  point
time you help us by registering vour availubility.  attracted quite 3 hit of attenhion. Most of the
byen if vour activity must be lunited o proctoring  comment wins negative m chasacter, which s oot
novice and tech examinations, this is of iterest  too unusual, We think y Lttle more diseussion s in
and we want to have it on record. We want to have  order before this matter 18 resolved of Tad fo rest,
an extensive cord file for reference purposes. keep  ay the case nmy be

it up to date, and perbaps even print an vecasional Most of thowe who commented were vancerned
list of members of the ARRL Instructor’s Corps, ahout the similarity of S0 to the first part of the

ioe QST for



international  divtress wall. SO8, W someone
expressing an exciamation point wanted to do so
more vinphatically, he may use two exclamation
puoints (SO S0, snd he oy Tun them fogether so
that it could conceivably snund like an 305 to
sameone asually tuning around, whereupon the
Coast Guurd could be notificd and all Hades would
break loose. Or, an exclamation point fofiowed hy
a word beginning in S might produce the same
effeet if sent sloppily,

Well, this scems to us reaching obut o long way
for a ditficulty, and it's surprising how many
people  responded  along  this  line. apparently
independently of cuch other. Of course the
Communications Act provides severe penalties for
false o frandulent signals of distress, but it hardly
seems  Hkely  that an umateur shitlon  which
wecidentally emity, just onee, w signal that sounds
like SO8. nut followed by a distress message nf any
kind, ay provided for and required in intermational
wpulations, could be vonsidered in this catevory. I
su, there ate probably many other cumbinations
that cotld be capable of heing loused up hy inept
aperators (especially those practicing on keyersi o
produce the <ame effect. 1£°s hard to believe that
such  an accidental  effect could be all that
glectrifying, any more than someons on phone
saving that “it"s ¢ bewutiful MAY DAY.”

Still, te zdvocate usage of a combination with
such a  fearful potentisl may  he  considered
inadvisable. so we’ll not advocate it, What clse is
available? o

Well, W3QY suggests consideration of XX,
which lends itself’ nicely to elwgated dashes for
emphasis. (Wouldn’t someone think you are calling
DX7Y He also mentions 4 previous suggestion of
WA3ILAK Wfor Alr, the opposite of BT, K4GTS
suggests  EX (formerty used to indicate an
imminent fraction, but now in disuse), G0 or even
01, dragging cut the Final dits for emphasis fostend
al the duhs, because the laffer cannot be dons with
keyers, WIHC suys “why not adopt, rather than
invent?” and suggests we use the American Morsc
exclamation point {(MN),

Any of these sugmestions “arab”™ you? Anpy of
them turn vou off? Are we spending ton much
O8T space on 8 minuscule detail? - TN,

OCTORER CD PARTIES
High-Claimed Seores

An apparent flaw in our system resulted in g
slight mix-up of the TOP ¥IVE luly “Open™ CD
Party CW scores. Our sineerest apulogy to hoth
WeHX (WHeOL D, opr.} whose 331,360 should
Feave placed him third, aud to WASITB at 334,440
which should have resuited in a tie for Sth place
with W8FAW,

1 vomr October CD Party seove in the Janvary
O Bulletin Jiffers somewhat fram the High-
Claimedd Scores listed helow, it is for one of two
reasons, First, 4 number of the iop UW entries,
through no tawlt of their own, QS0 a station that
did not have a3 current appointment uand this
resulted In the losy of o multiplier, Second,
duphicate QSUs were subtracted from all logs
where found,

January 1972

The following uare high-claifned scores: they
read, from left to right: appointee. tntal score,
number of QSOs, aumber of sechions and nembee
uaf hours of operation, Final adjusted scores will
appear in the January CBD Bulletin. - WA IKQM,

W
WIMZK 29).350-RIR-71R14
WALDE P IMTOSIT04- 2
METHDI 2R DO IHY-1Y
WIIN X

WK Bﬁf 243

K420 33792074570

V-RUMHW\%YVR opt.d
21830064 1-70-20

RBURK CWMWH 2y upie |

TN TISARSTRY-N

(l }ﬂ_;i 364K

WA TABW/Z

2353906 fo-00-10
WA TI00)

MIRHION28HH-19
WARVRE/]

07 NAH15R7-T7

WRSBHN  [03.320-324-63-15
WL N6 1033 2

WERUE TN 003 200 2

WSRK 136031 6410
WHRAKVE 1021 400-338-m00- 4
WITIN 10N A0 0565-11
WARTT 110.480-3057H4- 5
E6NZL 00,4 25- 302312

WIYB (WBIR KK, apr.)

10 3435-32 16~ 7
Wi tWAZS KTIX FBI

115,503 35-65-14
WALT (3 apri

61 510421620

Phane

LPAZI 204, 34N h . | § WARDKE 144, 4854246714
WESARW 20 A20)-8KULK 200 W2ISZIWAZER) npr.
KaLDA I42.240.5 3967719 L7 A80-35 10020
wWAUQ L&, 218-35467.Th  WSOGZ 20, 1{ 2846217
WAYNL Y ESFRR ¥, 820-304-58.14
T2 M IR YADOD Y490 0-283-59. |
WANAAD  167,300-501-64-17 WAIMI (7
RETRR 157 TRE40T0T- T3 U206 [+ 5K 3
WASVEN  144,180465.6215  WSRUIB |[\f3lll'}1 opr.
WEAOQUN 142025436518 (TS 28755 %
WINAT 141, 3752080513 WHOCHH rm " 14
LAEL 10 400425651 WHAOND A 20020830 li
WITDR 13950043 16417 WH2UFGIS  57.035.181-61.
WAGKM (3634540 67-te  WBIOFH 83,675-195-85- -;
WaNKR L) an4086d-14  WOYROWBIRKKR, apr.y
YIAX [ FIT( L AH AL T84 3
WHEIAWY  1a087adnies 2 WARAAL  deodd S4-58.41
WRNWIEGS WO/ 44 160- 18 T-46- ¢
o WARI FABRS- 172 4% 6
HWHIONP WaiiKE S Ihe-dH- 4
WATALM LERIRY - 164-29.14
[ 1 TiKB6I5258R5. b KE3RXS %404 15748 %
U E T IN-385 051 3 Ig4P| 7 27 4001 Shedis- 4
WAIMIY? AU 37 485-14R-4%. 4
T 1o es-3T165-14 WAZICU 36.900-161-45-10
WICGHT LIS 700-35005-13 W3Rl 0-150-441 2
WIIWAMY 118.500-35006-14  WARNXD S el 1450400 R
BATISP 114,875-300-R3- 7 - WABCPP 34.780-14447. @
WHARLA  T07 2603426215 KIGAX A2 00012150 9
WanJL IWBRZVO  apr.) KITEV HL6A05-126-44.0 |
(06 02033862 ¥ WalkB 20T 8481 ]
W5QGE P 310-385-610- 0 WANYD N - {n-4hA- G

WENIL 4 WBHZ v ]
BULSHLY 165 de v

WANYLY?

HFib 35-322A%. 4

RNOVEMBER 13 FMT RESULYS

L he Novermher |3 ARRL vroguency Measorine Lest brought ina
total Lf 123 enines represonting V935 Indwvideal mewstrenwnts.
Futries recaived atter the aunsonced date of Novemher 24 ave not
tixted (that’s the day WIAW starfed carrying the restlts of the testy,
The umpire mensured frequencies far the vagly tin at 3835256
KL IRU and  TOR0AEY kHz. The late rur cheched ot at
FEIRUNE Y041 190 and 14056631 kb, letesested noan appuint.
e s ARRL DdTidial Ubserver? 1T s, Jieck with your SCM (see
page 8}, Plan now ro partivipate o the Gehraacy 13 FMT, Feil rules
abprar 1 the Operating Events section this issae,

This tap lishing is the standing of the Frenuency moasuriug
leadoes. dn vonstderation of the minimuis possible ciror dne ty
doppler and athey wravoudable Factors, we aevredit 25 o equal merit
all thaee reparts computing S E0ths jaets por million cor ughery
aeciracy, A parhcipant mosk submit a mooimum of F measarements
to quahify For this Tisting.

HONOR ROILL

E 1A WiPL) WARFE K ILPP WAAADI K IWLE KARE K416
RAHUDR WAIRQO WANTO WAAD  WiLW W50LO WAORX
WiGEX WRAAAL RKoRkA KokO KoMZN W6RO WaRsl WIkID
WATMUAY WBHDIY WRMDL WINWU WALIPW WURNY WARUIN
WRHCTX WPMY KOV OM Ireland,

o the following tabulation, erear pereentage wan he determined
by movmg the parts-per-tmllon Jeeimad peint 1the figane shown in
parenthese) 4 phaces fo fhe Toft Class 1 OO must demnonsirate an
average qeolraey of better than 71,4 parts per mnflion {lass THOOs
ausk shew at least 337.7 ppm.

L5 WARFTX R9WMIL oy Kerw,
W3 YK WhMbE K9GSC.

1.7 RROXA KYWGHN, 1.4)
19) WATFOAZ WATDUY 1 L Woet-R,




il 0y WARYD,
WBACAV, (2,00 K9k,

121 WABMSC WEMEL, (1.5) VEIARO, 1t
3 BIDNL KAV WBIALL (28
E2RCO, 14,01 WBSIN, 13,3 WoUbi, 13.5) haHY, 136 W3YQ
WAAST WSEMO (4.1 WAGYVOQ, (4.3 kabd 146 VIAMIL (5.1)
K4NE KARTA, 1590 WAWBK. 5.9 WP, (6.5 RSlIZ, in s
WASRIO, (721 BIAYG WaPDG, i8R0 K61 R, 184 WBRRGO,
FR.7) VESDP, th8r WEMOW, (%91 K9lkb. 144y WATEDL, (9.7)
WABDOZ, 19.9) WAL, 112.1) WeAUL, 1122y WelBE, (127
WIBIS, (1460 W3IIN, 11591 WAZCCE, 048 K1RMV. 1159y
wald, (Lo Ky KEBKS, (178 KIQLD, (197 WALSLLS, 120.D
EATX), (203510 KAUMI, 021.4) B3STOL (220 WE2MOL. 1238y
WRIAZ, (24,60 WEPTNT7, (2060 WIGN, (2111 KAATO, 2T7.5)
WHAPAG, L2859 WoMUL, (29.4) WIADL, 3031 WHAPYUL (31,0
WASISZ, (3201 W10V, (34,51 WIKTK, sdo.4) Potorson, $48.2)
WERITY, i49.4) WE2MPZ, (30.1) WASMCR. (32.4) W31AD, 18041
WILHA, (817 VLITT, ¢KZ2.2) WH2 "G, (R4.8) KSETL. 2000
WATOBH. {96,4) WAZWZ, (13280 Kol (1RSI RRIMEK, 12415
WASKUI, (254,71 WASLNA/A, (285 41 WNIAUL (33700 WALKC|
W64 WTCHL, (79901 KTINE.

CAC and the Novice Rouadup

Altcr extensive study, the ARRT Contest Advi-
wry Committee has come np with a slate of basic
changes for the 1972 Novice Rolindup,

From the number of comments received during

in need of pruning. This was accomplished. In liew
of the traditional pattern of 4 two-week period
{encompassing 3 weekends), the upcoming event
will take place from Febrary 5-13 (2 one-week
puriod encompassing 2 full weekends). Although
the initial proposals from the CAC included reten-
tion of the 40-hour operating aHowance, in view of
the overadl shortened test period the Hg, Awards
Committec has suggested a 3¢-hour period,

The information cxchange has been shifted
trom » consecutive sertal pumber, plus ARRL
section, (0 KRST plus section. The maltiplicr,
previously for sections worked, now includes a
separate multiplier for coch DX country worked in
addition to sections. A minimum time-off period
bas been adopted. All of these modifications ure
covered in fafl in the NR rules, this issue.

A bearty wote of thanks te the 971 CAC
(W3GRF chairman, W1AX, K2KIR, Ww3wiD,
WAUQ, WeDOX, WHHP, KH6LI, VE2NV) for their
continuing efforts to improve the ARRL contest
program.

the past few years, the leagth of the NR perfod was WIYL.
O i E
perating Lkvents ... mesosrenson e WIVE
FANQARY %4 Fregiency Meastrmg 1est, ooen ta all, starts with o caliup
] WEOWF Qundifving Hun \WeZRT, alternatef at U300 LMT ot 0231F and G330 GM I keho (% 1 Remember, this 15 the evs amg

ue BT kHZ, 35 wpnr, s 1 >I'.ll) PST the mght of Jan.
. Undertme wormest minute of hiphest speed coped, ottty ooy
madc withoot ad and send to ARKL tor grading.
2 VHE 85, p. od Dec, Hollywoond ARC Opevation’s Day, p.
i Tec.
12 WIAW Cuadifying Reor, 10-35 wpm. at 0230 GMT on
1.4 2702 14007700 2002 50,02 s [45.385 Mtla. Phis is
2130 FST the ngght of dan. 11, Underhne one ronitke of tap speed
capied, state no ajds wsed (hypewritere ORI sign aid mail 2o ARKL
with vowe fuil name, =al 0F anv1 and complete maslipy address,
P17 €0 Party o This 15 2 quartedy event for ol Tengue
appomiees zmd otticuis, antiticd sepamtely by hulfetn. Check with
Yol SUM (page 6) ko wee i vou can auality For an appointment.
SBIWAS Contest, spunsoredd by the Nationai Techgpr Radio nowiety.
fran AS0NZ Tan, 15 50 DSOAZ Tan, 7, K10 meters, phom‘ and e
Work a station only v cegardless of hand!mode. ¢ wohange L850
no., KSUT) and state (tor WiEs T st no, and report for VE/DIX, Loy
duateftime, stations. o hanges. hands, mode, multiphers. Two pamts
per G0 nn B meters, 1 pssnd For QS0 on otber bands, 3015,
Pamal wore = o, of QSO potnts fimes the number of states per hand
Imas, tolal 2501, Sugrested Tredueinies: 35500 310 HISO 73RS
PRSI J42R0 2HISD 21 el MRS 2BADY novioe 40 TR0

TS Approprinte adaids. Logs by Beb, 15 tor T. 0 Harke,

WIYIBLR, 3% Clove lang Ave | [attle Chute, Wisconsin 54140,
FEBRUARY

2 WOOWP Cradifing Koz,

54 t4X Copmpetition phone, p. 23, Hew,

in WIAW Geudifiying Ruern,

-1

point. Repeats on other handstmedes o onot conat

matitime mabiles wnd combrics tother the
Youi log should read as fallvws: nugehers

14780 14345 27380 23445 JESH0; ity

Send ta b L.
AN,

12 WAZDNR “Operation’s Dy,

AI0UE Feb, {3 The club will man twi phnm-. sl two 0w
same trme, Uheck the fullovang frequences: vo

12206,

QUWA O8O Party. stards 13007 Feh, 11 and ends 24004
evh, L sponsoied by the Pallas Chapter Uty members clipible for
the OUWA certificate snd plaque, L WA member OSOs count poy
e 4l
wop-member OSOs, Multiply points by s of states/ VE provinces,
sn WIVE) for finad seote,
exchanpd_duteltime eall
worked, QFH, frenuency, 851 T, handile and QCWA no. Approxe
wate trguencies: o 3380 T4NR1 21080 250%1: phone, Su%i TYKND
FEG4.3R00 TO95.71060
140K 14100 21070 X078 JRAT0. 28075, Mail logs by Kanh 11,
Heitheecker, WEE). (409 Unaper Drve, bving, Texas

' onerhl upniad cesat by the
Colan Central H. 8. RC ol Albany, K.Y.; begans 1 30b2 and ends
ut the
LS TLTS 115,
phone, 4920 7275 428G 21376, Specud GSTS via the soltoo] eadio
b testee Herh Insicy. WAKZN, 100 Hackett Ave., Allsny, NY.

hifore, Tocal fmett The penods tor measurernent start ot 1237 (HO
micterst, U245 140 metersy and 0283 (70 metent; lor the tzte mun,
837 N84S and USSY, rospectivelv, Lach memcrng periad lasts 5
wnautes, Submit vour averape for wach Ssnonute period which will
te compared with the urmpine s average dunng the samie perind. The
iupire s 4 pofessionsi frequeney measaring lehoratory. el how
many teadings yuo fook ta torm vonr sverages. Approximate
Frequencies Tur the carly mon are 3837 M and 14 08K kHz. Late
ran fequencies ay 3540 2078 and 14,101 bz, Your eport must
be RECLEIVEL by e, 24 to qualidy far the (5T report of the
somipetihon. WUAW wall stayt transnucttmg, the vl readines Eeb.
25, The nent FMT is schednled tar May with full sules in the Apnl
i, Permessar (NO Party, spﬂrﬁﬂh‘.d b the e Chooctd of
ARCK, starts U2/ deb. 13 and ends 24002 sanwe day. Mo puswcr or
e limits. The saeie Sabion mzy be worked o ditfeeent
bandsimodes; all moades cumbined ke ane Fatry, xchange K&
Ayl eonity tfar Tenn, stations), of st/ provineefcountry, Seomn
ane point per UN0, ATl IS no, of Jilferenr Tepn, conpbies worked
tor untaistaie siahansd, Tern. sfations us the by, of states
provinceucotninies AND Pean. ounties. Sugeested frequencies:
Ty 3UROTOOIM YITO T400M0 14290 21050 21378 2R 245600,
Amv statinn disrupting 2 working Lepn. trattie net for the putpose
ut wantest vontuets will be autoamticatly disquxbificd lor sy awaed,
Fuich skation worhitig 10 stations wili be cligble tor a cerpficate.
Plagues will he awarded high Yenn awl Bigh oilbt-ofstale wore
(miptmum of 25 diffeeeat fepn, stations worked to bBe vligihle).
must show ddateftime in GMT, stibans. bands, modes,
focations and fingl soore omputations. They must be reectvil no
later than 3 ddavs attet the ead of the voptest. Send, with an
waac., to Muve Gopgio, W40GG. (419 Favell D Femphis.
Tetpewes A6, Al tenn, ARCs wall be operzting portable and
sitobile stations i ceunties with Uttle or naamateur actvity.

Lo

121 DN Competition:w, p. 65 Dee
Xr27  YIAOM Comtest nhone, p. RR Dec. brench Contest phone,
p. 91 hee, Vranom QSO Party (rules next jssuch.
MARCH
2 MGOTIP Oeadifving Run,

-5 DX Competitron. phone
It WIAW Qudifiing Rur.

11-12 YL/OM Cantest, v

83 lebylos Park VHF AR Soo, Wordusde obf dctiziny.
416 O0d O0 Timers O8O Parey,

%19 DX Competition phone. p. 65 Dec

2527 BARTG Spring RTTY Contest.

227 Rocky s (S0 Pary.

27 WIAW Morming Qualifving R,

7

E {

i?
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All operating amateurs are invited to report to the
SCM on the first of each month, covering station
activities for the preceding month. Radio Club news
is also desired by SCMs for inclusion in these
columns, The addresses of all SCMs will be found on
page 6.

ATLANTIC DIVISION

BFLAWARE SCM/SEC, Roper F. Cale, WIDKX - PAM:
WAIGSM. RM: W3EEE, Un behalt of alf Delaware antateurs, o nute
of upprectation ty retiring SCM K INYG For bus uatiring efforts and
excellent  aucunphishtnents  daring  rthe past 5 weurs. New
appointments: WA IGSM v PAM and WASGAY as OPE, W3pMm
provided most of the sale items at the Kent Co. ARC Auction where
WN3PXEL was the special prize winner, The Delaware ARC clected
WASHEL, pres; K3YHR, vice-pros.; WAZAVD, sevy ~treas. The club
also spomoered “Uperation Hollday™ a message service held dt Castle
Mall in Dec. The First State ARC Oct. trammitter hunt winners
nere K3JXR and WAIPCC but the annual trophy went to K3NCT
with hls sister Cheryl as co-pilot, K3GUW is wctive on 2.meter
RTTY and wtys that we should have a Z-meler Tm repeater i the
Wilmington ares by now. Trafficc WASQJU 95, WAIGAY <3,
WIEEB 37, WADKX 23, WAZDEM 12, WASFRY b, WAIGSM 4.

EASTERN PENNSYLVANIA — SOM, George S. Van Dyke, Tr.,
W3HK — SEC: WIFBF. RMs: WIEML, W3MPX, K3MVO, WA3AFI,
RIPIE, WiCDB. PAMs: K3BHU, WA3IPLP, 00 reports were
reccived from W3BEE, KIRDT. OVS reports from W3CL, WIZRR,
WASKFET. OBS mrports from W3CBH, WASAFL PSHR: WAMPX,
WAIDGM, K30M0, BPLs: W3CUL, WIVR, KINSN.

Net Freg, (Iperatés QN GTC RMIPAM

EPa 3610 43 P Dy 308 isl Wamex
EASN 371a 630 P Dy 228 6l WAMGM
PN Iwan 30 P M-F 420 511 KaBau
EPAEPETN 3uy? GO0 P Ty a2 53 WAIPLP
PITN RLY T 100 P Dy is3 13 WaiArl

W3ICUL reports doine 2 montl’s work in two weeks! WaIVR
vommutes {o Fla, to cut the grass! WIEME recavering from o
double birthday celebration, his and X¥1. W3IMPX needs help on
the late session of the [[PA net. WA3SATQ postponing move tu
Poconos until Spring. WAIPQA reports his hean bent and dropped
-1t W3BLR reports RI© Hill ARC placed first in & transmitter
class in FIn Wrens left so WALU finishing wntenna work hatore
winter scty [, WIGMK would like more actiity on RITY, K3IVAX
now T-meter fm mobile. The Penn ARC has twenty Nowices and six
just made General, nice going, Speaking of Novicas, how many of
you lads take the time to cheek in on the navice band and pve one
of them a contact or some heip? Uf vou are an carly hard there s a
cw net at 18152 on 3733 kHz! A local paper noted that 40 yeues
aga WIAON an ORS of ARRL contacimd 110D stutions, He is still at
it! WB2MTU runs a SPACE net every Tue. o [45.2 MElzZ, There v
nice ceriificate for thoss wha chevk in. Object is to pass Intormation
un space activities anmd 1o bouast uctivity on vhf. We stild need laison
stations from the phone nets to the w netn. WA3ZAGD/4 now
mobile and looking for his uld tratfee Yecnds in EPA. New nificers
dept.: York ARC - K3INVI, pres,; K3IBWH, vice-pren: WIAMA,
seiy. W3IERZ, asst, weey,; WIEDO, treas; KINVI, truster, Penin
Wircless Assn, — K3JOH, pres.; WAIMNG, vice-pres.; W2Z10, corr.
seuv., KIWGK, rec, sooy,, KIVRP, treas. Traffic: (Ovt) WCUL
33b4, WIVR 949, K3INSN ShR, AEML 196, WIMPX 3RK,
WAIDGM 367, K3QK) 15K, RIMVO 131, WAILAK Lol
WAIQOZ 71, WASATOQ 65, WASLWR 60, WAIAFT 52, WiCDg 52,
W3IHNK 42, WAILVC 37, WIVAP 32, KIRHL 7% K3PIC 08,
WAIIRY 20, W3CL iR, W3IBNR 17, WiDY 17, WICBH |5,
KIHKW [0, WIADE &, WIOML 8, K3KTH 7. WA3POa S, WIZRR
5, WAIPGT 4, W3VA 4, WIBUR 3, WAICFU 3, WAZBIO 2,
W3AIZ 1, WABCKA 1, W3EU 1, K3FOB 1, W3GMK 1. WIKEK 1,
K3VAX L, (Sept.y KIME 52,

MARYLAND-DISTRICT OF COLUMBIA SCM, Rarl R
Medrow, W3FA — WALV made 35 PSHR points for Sopt. and
your SCM misdaid them. K3ORW becomes an QRS and QPS.

L e

.

Renewals: W3IFZY aod WAIMIF as OHRSs; WAILOP as OVS. The
Ciet, RPL man is WITN, The Patomue Area VHIY Society 1 slowly
grwing. Rig doings at Gaithersburg Hamtest, 400 reeistered ot the
ARRL booth with a goud turn out of appeintees. KIBA, W3LOV,
WIABC, WASOWA, WIOL and WAL WT each took a trick at the
table, WIFZY plugs for ¢ 1 seares. The seerct weapon of WAGRM 1s
4 | 3-tueter beam plus A new final, WAIECQP hus been net hopping to
kevp Hagerstown on the phune map, WIBHY tinds 10 meters zlive
to Africy, W3CIX and WASKLECG <titred up things on RTTY in the
WAL tesf. WATAFL reports the Middle Atlanbic Region Net
IMARN) meets af 3 PM.EST Jailv on 3715 MHz tor slow spend
fraining. The Raltimore Amateur Radio Club promoted ham radio at
the Baltmore City Fair this year, WIRUN reports BARC has
training lasses For novices, and club actwity i on the inctease with
Iemeter fm, WNIRME und WN3QIA have started fthe Atlantic
Seabord Novier Met FASNN) on 37235 MHz 20304 MW right here
m MDC. ASSN reports 9 sessians, 1o QM1 and tratfic of 4. MDCTN
had 18 sesvons ONL avig, 15,2 and 44 messapes with M3IPN hobling
M osessions o QN ave, of 199 with $9 messages. ML A0 sessions,
ONE 331 and 137 messages, W3IOKN keops ML represented up
northeast way, W3QU, WAIMSW and KILED provide steady liaison
o SRN. KIRUIG has 3 fo go for WAS an 60 meters, KIGZK has
the Thur. hot spat on MDD, K3QDU keeps schedules with nuember
i son at WIMX, WEFCE apd W3RZ'T buth sport rew towers and
multibanders, Traffic: 1Ovty WITN 279, W3IOKN 10, WU 1 13,
WALZT 76, WIFA 75, WIFCS 53, K3LED 51, K3GYE 46, K3BA
45, WAIMSW 36, WIFZV 30, WABNY 27, KIRUOQ 25, W3R |5,
WILOV 9 WIGRM §, KIONC 4, WAIFOP 3, WAZGKN 2. (Sept.)
WIRZT 94, WASITY 24,

SOUTHERN NEW JERSEY — SCM, Charles £ Travers, W2YPZ
SFECT WILYW, PAMs: WB2FIL., WIYPZ, WB2HMIL RM: W2

Net Freq.  TimerPH)  Soss QNI T'fe. Mer.
NIPON 39215 Su 6 WRIFIE
ECTTN T M-F A 2% 2 25 WRIHMU
NIN 1695 By 7 & ta B2 a4 346 WABAN
MARN 37115 21 9% WATAFL
MOVHE 14549 LK 4 14} W2y PL

Activity is definitely on the inerease. WIUDZ and WAZFGS have
riurned  from Las Vegas where they uttended the RACHS
Convention. A pew SO-t. tawer has heen nstalled at the OTH af
Rose Ellen and Bill. Withip recont weeks, twa new aets have come
into being, Ihe Fast Coast Teen Age Traffic Net (phooed with
WBIHMU of Trenton as Net Mer: frequency 790 kHz Mon,
Urrough Fricat 5 P.A, Iocal time, Jnstial activity is strong, WA ZARL,
Woodelff Lake, iv Net Mar, of the Middle Stlantic Reglon Net
IMARNY oo 3715 MHz at 2100 GMT, which was started m sept,
WATINS an achive member of the Mexeer Co. VHE Net will be vn 2
frn with o Gruke by the trme this is in print, fle adso is oz bve 1 the
Mereee Co, ARRC as well ax the 7y of Trenton KACLS, O0
WIORE eporb one station uperating oif Froquency, He was,
however cery conperative and untediately camected  hiv error,
KIARY reports transumtting 12 bullebns i the last three months,
M members interested i the Jan. 810 should be well organzed
and prepared to LarTy on the emergency fedl, Consult your SCM,
S FC or Net Mar. to propeely align tor the exercise, loin some
group, SNJ has [IO ARFC members and two nets, Trasfic:
WRIVE] w2, WRZHMU 64 WAZFGS 62, W2ORS 47, W21 41,
WIZ0O 32, WAZKAP 70, WAZKIP 15, W2IU 13, WR2SFX 7,
WALKWB &, WA2RL Y 1

WESTERN NEW YORK - SCM. Richard M, Pitreruse, K25 TK

Assl SOM: Rody M. Ehcharde, W2PVIL SO W2RUE, Section
el appear in Apr. Stahon Activities. The KYSON Noviee Training
Net hus sewions every night at (700 BST on 3730 kiz, Weekly
SHAMOT With ONE an Bat at 1000 EST, same frequency. Contact
W2RUE tar detiils, WE2EAW has formed the first Amateor Radio
Clab, WB2BXZ, in Herkimer, Contact him for details, WIMTA
feports NYS handled 460 messages with 722 checkans for Oct,
W2OL reports The AN Service Net handled 37 mesages with s
vheckans durine 3 wssions, while the Mike barn Net had 25
sesstons, 344 check-ins and traftic wis 232, WAIMPC has 2 new
SB-102, KUUCE a pew SE-220. WAXDHY is o new Navy Martian,
WAZCIY, ey WIMRW has his dipoles up and o QRV on 8D through
2 WIROT reports the NYPON cw daing much hetler this
sason, W2WS moved from the ranch in Cile to 2 home in

{Contiemed nm page 114)
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General, Advanced or Extra-the Heathkit
"Maxi-Rig"is your ticket to the world.

The incomparable Heathkit $B-102 Transceiver.
SSB/CW, BD-10 meter caverage. Still only 380.00%

Here's exceptional stability and dial linearity
- made possible by an all solid-state linear
master oscillator with IkHz calibraiion. The
5B-102 stabllizes itself in a fast 10-minutes,
drifts less than 100 Hz per hour after injtial
warm-up. The new receiver section delivers an
S+ N/N ratio of [ess than 0.25 uV for 10 dB —
with front-panel selection of built-in 2.1 kHz
SSB crystal filter or optional 400 Hz crystal
filter. And there's a dial reseitable to 200 Hz;
180 W PEP SSB input, 170 W CW input; switch
selection of upper or lower sideband and CW;
built-in sidetone for monitoring; built-in 100
kHz crystal calibrator; triple action level con-
trol to reduce clipping and distortion; built-in
VOX, and complefe metering.

The SB-102 is the value leader because you
build it yourself to save on initial investment
and service. Simple circuit board/wiring
harness construction gets it all together.
Order your round-trip ticket to the world now
- the famous Heathkit $B-102 SSB/CW Trans-
ceiver.

Kit SB-102,241bs, .............. e 380.06*

Kit SB-600, 8 ohm matching speaker with
mounting space for AC supply, 7 [bs. .. .19.95*

SBA-301-2, 400 Hz CW crystal filter, 1 Ib. 21.95%

Kit HP-23A, AC supply, 191bs. .......... 51.95*
Kit HP-13A, DC supply, 71bs. ...t . ... .. 69.95*
SBA-100-1, mobile mount, 6 1bs. ........ 14.95*

110

The Heathkit SB-220 Linear Amplifier.
2,000 watts P.E.P. SSB input, 1 kW CW. Just 349,05%

The Heathkit SB-220 is the linear amplifier
that the competition tries to. measure up to.
Two conservatively rated Eimac 3-500Z's in a
grounded grid circuit offer up to 2000 W PEP
$38 input, or a full T1kW on both CW and
RTTY. The broad-band pretuned pi-input de-
livers maximum efficiency with low distortion
over 80-10 meters. Only 100 waits of driving
power is neded to produce full-rated input,

5B-220 features include a built-in solid-state
120/240V power supply: circuit breaker pro-
tection; zener diode regulating operating bias
to reduce idling current for cooler running
and extended tube fife; a large guiet fan: ALC
ta the driving unit to prevent over-driving;
front panel switch selected monitoring of grid
current; relative power and high voltage. The
5B-220 offers a clean, compact design with
the liheral use of internal shielding for extra
strength and component isolation. Its green
table-top cabinet complements all your $SB-
serias gear.

And tune-up is fast and easy. Just set the band
switch, push the CW-Tune/SSB rocker switch
to CW-Tune, adjust the Tune and Load con-
trols for maximum relative power. Push the
rocker switch to $SSB and you're ready with a
full 2-gallons, The Heathkit SB-220 brings your
rig up to the performance limits — order vours
now!

Kit §B-220,69 1bs. ................... 349.95%



Home Brewer or Pro...Heath has low
cost digital gear you can count on.

The Heathkit 1B-101 Frequency Counter with 1B-102
Scaler gives you 175 MMz capability for just 299,90

The Heathkit [B-101 delivers instant, reliable
counting from 1 Hz to over 15 MHz with 5-digit
cold-cathode readout tubes and a computer-
type integrated circuitry that eliminates blink-
ing, provides a rock-stable divider chain that
never heeds adjustment, Hz/kHz switch and
overrange indicator give 8-digit capability. Set
the range switch to kHz and readout fo the
nearest kHz. Push the switch to Hz position
and read down to the last Hz. Overrange and
Hz/kHz indicators give correct range and error-
free measurement. Has dual gate, diode-pro-
tected MOSFET input circuit for proper
iriggering over a wide range of input levels
without adjustmert or input attenuators. In-
put Z is 1 megohm shunted by less than 20 pF
{0 minimize loading. Low drift, temperature
compensated 1 MHz crystal oscillator pro-
vides highly stable time base. Assembles in
approximately 6 hours.

The Heathkit [B-102 extends your range to 175
MHz. Divides input frequencies from 2 MHz
to 175 MHz with the scaled output fed to any
compatible counter with a 1 megohm input.
Switch selection of 10:1 or 100:1 scaling ratios
-~ resolution down to 10 Hz with a counter
having 1 second time base. For use with fre-
quencies within the range of the counter being
used, a 1:1 switch position provides straight-
through counting without scaling, Exctusive
Heath input circuit triggers at extremely low
signal levels, increasing versatility greatly,
Test switch gives a quick, easy method of
checking input level.

Kit IB-101, 7 lbs. .................... 199.95*
KitIB-102, 7 Ibs. ..................... 99.85*

The new Heathkit |M-102 Digital Multimeler, 3%
digits, built-in calibration to 0.2%, lab calibration
10 0.1%. Just 229.95

The new Heathkit IM-102 measures AC and DC
voltage, current and resistance, with auto-
matic switching for DC polarity. Five overlap-
ping ranges show voltage from 100 uV-1000'V
on DC; five ranges cover 100 uV-500 V on AC;
10 ranges measure 100 nA-2 A, AC or DC; six
resistance ranges cover 0.1 ohm-20 megohms.
Input impedance is 1000 megohms on 2 V
range, 10 megohms on higher ranges, with
overfoad pretection on ail. Decimal point is
automatically placed with range selection.
Panel light indicates overrange. A Heath-de-
signed calibrator is furnished assembled with
every IM-102. A unigue transfer method, de-
scribed in the manual, provides accurate AC
voltage calibration. Assembles in approxi-
mately 10 hours.

Kit IM-102, 805, ..o 229.95*
Kit 1D-1041, high voltage probe, 1 ib. . ...6.95*

Prices & specifications subject to change without notice,

*Mail order prices; F.0.B. factary. AM-258R

HEATHIIT

e -
1 Schiumberger |
1 HEATH COMPANY, Dept. 9-1 1
: Benten Harbor, Michigan 49022 ]

]
: [] Enclosed is $....... oy plus shipping. :
1
: Flease send modef(s} :

]
1 {7 Please send FREE Heathkit Catatog. !
1
1 Name :
i
: Address. :

]
b ity State Zip :
H 1
t |
' ]



Are 144 channe
possible in an FM 2

Yes! In the new Swan FM 1210-A.

*Swan adds another dimen-
sion to 2 meter FM opera-
tion. Now with Swan's new
independent switching for
transmit and receive tuning
{shown at right}, combined
with capacity for 12 receive
and 12 transmit crystals,
the FM 1210-A provides the rapabmty for
144 channel combinations. With this wide
selaction of channels, crowded frequencies
and unwanted QRM are virtually eliminated,

Selectivity has been greatly improved
with the addition of our 18.8 mc crystal
laitice FHlier that provides substantially
greater rejection of adjacent channel in-
terference. Extensive tesling has shown
that the new Swan 1210-A has selectivity
equal to any 2 meter transceiver on the
market, at any prica.

The power of the FM 1210-A is rated at
10 watts output which, with the proper an-
tenna, provides you with reliable communi-
cations. The output transistor is protected
against damage from an improper load by
an automatic protection circuit.

The Swan FM-2X
10 Watts, 12 Channels . _.

Your best value!
Features automatic protection of the output tran-
sistor, and individual trimmers an each transmit

and receive crysfal, lts compact size makes it
nasy to install under the dash of your automebile,
or use it with its attachable AC power supply in
your ham shack, Everything vou need is included
at one low price: microphonae, built-in speaker,
AC and DC operation, and our quick disconnect

mobiie mounting bracket. $259

Each crystal has its own irimmer capaci-
tor for exact frequency adjusiment, In ad-
dition, the FM-1210-A is the ONLY 2 meter
fransceiver to provide a crystal oven for
superior stability on those cold mornings.

Receiver audio to internal speaker is
rated at 2 watts, almost twice that of most
other 2 meter units, for loud clear reception
of the station you are working, Provision
has been made for the addition of an ex-
ternal speaker, and there is external keying
for an amplifier.

Another exclusive
and practical feature
is the heavy-duty
pedestal type AC
power supply that is
included in the pur-
chase price. This
new feature provides
for compact base siation efficiency and

performance.
$329

FM-2X SPECIFICATIONS

General

® Frequency coverage 144-148 me.

& Number of channels: 12,

® Grystals installed for § chapnels as follows. Channal 1:
transmit and rec¢ive 14694 me; Channel 20 transmit
14634, reveive 148,94 mo: Channel 3: transmit 146.34,
receive 146,76 mo

Modulatien: frequency modulation (phase type).
Transmitter controf: push o talk on microphone,

Power source, AC 117 valts 80-60 cycles, DO 13.5 volts
+10%.

Dimensions: 8% « 7% » 3%

Weight; Ria ths.

Furnished with unit: dynamic microphone, anlenna &on-
nector plug, spare fusas and {amps, AC power supply,
DG power cord with fuse holder.,

Transmilter

® Fully solid state.

® RF power autput 10 watts nominal.

# Frequency deviatlon adjustable to +15 kc: factory ad.
]

.

R

s00 Sas

fusted to approximately 5 ke,

Frequency stability: =~ .001%.

Sputious radiahion: —&0 db below carrier.
® Fraguency multiplication: 12 times.

® Cireuitry: erystal controlied double conversion super.

heterodyne,

® Input impedanca: 80 to 75 ahms.

® |piermedrate frequencies: 10.7 me and 485 ke

® Sensitivity: 0.5 uy for 20 db quieting, 0.5 uv for 12 b
SINAD,

® [ntermaduiation: more than 50 dh down.

® Andio output: 1 watt to internal speaker,



combinations™
meter transceiver?

FM 1210-A
SPECIFICATIONS

® Frequency coverage 144-148 me.

® Number of channels: 144 (12 rov, 12 xmt,
independent switching}.

® 3 crystals are included as follows: TRANSMIT:
146,22, 146.34, 146.76, 146.94.
RECEIVE: 146.28, 146.88, 146,76, 146.94,

® Modulation: frequency modulation (phase
type).

® Transmitter control: push to talk on micro-
phone.

® Power source: AC 117 volts 50-60 cycles, DG

13.5 volts +=10%.

Dimensions: 8% " x 77 x 37,

Weight: 8% Ibs,

Furnished with unit: dynamic microphone, an-

tenna connector plug, spare fuses and lamps,

AGC power supply, DC power cord, and mobile

mounting bracket,

Transmitter

& Fllly solid state, no tubes.

® RF output power: 10 watis nominal.

® Frequency deviation: phase type, factory ad-
justed to 5 kHz.

® Fraquency stability: =.001%, --30° to +50°C,
aven controlied,

As little as $10 per mo. on Swan's new

Revolving Credit Service

526 down, 510 me. ¢n unpaid batance. Annual percentage
rate 18%.

@SWAM

ELECTRONICS

A Subsidiary of Cubie Carporation

SWAN FACTORY EASTERN OFFICE
306 Airport Road P.O. Box 2288
Qceansicle, GA 92054 Ocean, N.J. 0YT12
Phone: (714) 7677525  Phone: {201) 531-4114

S bad .

¢ Spurious & harmonic radiation: 60 db
minimum.
@& Frequency multiplication: 12.

Receiver

® Type: suiperheterodyne, dual convaersion 16,9
mHz and 455 kHz [F.

& [nput impedance: 50 to 75 ohms,

® Sensitivity: 0.5 uv for 20 db quieting, 0.25 mv

for 12 db SINAD,

Intermodulation: greater than 55 db.

Audio output: 2 watts at less than 10%

distortion.

Image response: 58 dh.

Squelch threshold: less than 0.3 mv.

Adjacent channel rejection: -85 db.

100% SATISFACTION GUARANTEED

If you are not 100% satisfied with the Swan
1210-A 2 meter FM Transceiver, refurn it to the
factory and the full purchase price will be re-
funded to you by return mail.

Gentlemen:
Please send me the following:
{21 Your 1972 Swan Catalog.

-
|
[
|
"] Modef 1210-A 2 meter FM Transceiver. |
{7} Model FM-2X 2 meter FM Transcelver. |
|
|
|
|
|
|

Name
Address
City
State Zip




FOR IT!

HERE IT IS!. .. one complete US. Galthook
and one complete DX Callbook per year and mo
change in price. {n addition you can keep your CALL-
BOOKS up-to-date through a subscription to the aew
Service Edition Series published each March 1,
June 1 and September 1 — each one cavering new
licenses and all activity during the preceding quar.
ter. Arnual subscription to complete Winter CALL-
BOOKS plus 3 Service Editions anly $14.95 posipatd
for the U.$, and $11.45 postpaid for the DX,

Over 285,000 ATHs
in the U.S. edition

Over 180,000 BTHs |
in the DX edition

$695

These valuzble EXTRA features inciudad in both editions!
« OSL Managers Around = Peefixes by Countries!

Ehe Wnrlt;!n . ¢ Zipsonall QTHs!
« Lepsus of Radia » LRA.L. Phonetic
Amateurs throughout thoha
e worlgl Alphabet!

o Radio Amateurs” License * Where To Buy!

Class! EBreat Circle Bearings!
 World Prefix Map!  International Postal
« [nternational Radio {nformation!

« Amateur Prefixes + Plus much more!

See your favorite dealer or order direct (add 25¢ for
mailing in US., Possessions & Canada. Elsewhere zdd

Ang).
50 YEARS OF SERVICE
TO RADIO AMATEURS

GET YOUR NEW ISSUE Now!

UR;;iEFOk RAAMATEHR "b oa k e

! Ky, v A, 925 Sherwood Orive
 BROCHURE e ReRt A e Bluth Il 6004

Fageiteville ami relaved help tor K2CETTm gt of gas on the
Thraway KIDWE and K28 myrted TH30 k7 o Hviry Mo, nizbts
at 2L, WAIGRP has a new OFH in Munila. W2IM has migrated
permanently tn Nt Petersbune, Pl W2BW found the soutee ot his
mterterence o he o had fan thermastat, Sorry te report the passing
Al WNIGAH inoa plane crpsh, WIFAN and XY 8Yed ta the
somny sauth and i now B4RX in Flu, New officens for the {007
ARRL Rome Radin Club are WARGBL, prec: WAIMOW, veon:
WAIELT. seev: WALFLX, treas. KMXN, board chmn. and
WHAHKES?, pro, chma, BPLees i £t e WAZICU and WI0OL,
Congrats felfas, The winter sewson has ail the 3KDXCC wspirants
frathing — many WNY tvpes heard on the low ond of RO and 40
sapenially, hILWR, Buttalo, probablv has the bet antenna s tap
for KOom the seehion. Traffie with * wmdcating PSHR: (ot
WAL Sl W20E® J84, W2ER*® 251, WIRLF* 37,
WALELD® 220, W2EFR 97, W2BLIF 89, 5100 76, WIMTA* 71,
W2PZK ™0, KAHRX 63, WIROE 64, WIMSM S1. WB2VND 43,
RIKTRT 34, KIOIW 41, WNIA: 56, WA?JBF 34, K20V M4,
WNIPETU 24, WaZi(1 27, K2DNN 20, KR 19, WIPNW 16,
KIBWK 15, WIEAY 15 WAZLUF 14, K2IM1 12, WH2SMD/2 1o,
WIDRL) 11, WAYNPQ* @ WRIDAP -J WNZRBRK § WA2CIY 3,
WRIRDPG 3 WIPYE 3. WA PGLA T, (Sept.y WNIRBE &

WESTERN PENNSYLVANIA S0M, Rebert K. Gawryla,
WINEM  SECD WAKPL PAM: R3IZNP. RMe W3LOS, WIKUN,
WaslPy The WPA CW Net mevts daily 3543 GHz a2t 7:00 .M,
LEBN mects Mon, throwgh Bric 3585 kHz 5t a-30 P.M. All bumes
local. The Nittany ARU reports that ex-DI4TG now is WA SKWD.
Hardy passed the Geeral, Advanced and 1 vira Clase iense oxam
Al on the same day and also i the 1irst now-cibzen Licensed by the
POC pmder the new Goldwater Bill. e 15 9 member of the NAKC,
WEA ulbso had the ferst licensed bam under the new hill. The Badio
A, of Brie, RAE, had thew famous “®at Putral,” Incat AR|C
wronp on i meters, v n Fulf tarce dneng the Halloween weh
el Muobile units gave the bacal Jaw enforcerment 2 big helping hand.
Ity ARC repurds new e for the coming vear WISDY,
pross K3IVE  gieepres.s K3V, ree, aecin; WASDEY, cotr. seus.
The Two Rivers ARC ol wimounce the tnliowiay mmembers as thor
new  sdate of afficers; WASHHC, pes: WAIGS, ncepres;
WASMWM. wevv o WASNLE, treas. The I'tna ARC cleoted K3VYO,
pres; WIH/E. vieopres ; W2 EAW, soob, 0 WAICHC, trems.., W 30IM,
dir; WIOVM. et mgr. Check vour Dicense. I voag e due for
rehewal upptade i the same imes Lo aay cvend, doe't domget to
waew, BSAN feports the following tratfic activity for Uer: 15
waons. S stahous ONL 28 messages, ihe WERA pang had the
tllowmg activaty: 31 sessions, 349 stations UNT aad 207 messages
bandled. Eratfic: WASEPD 16K WINEM 1635, KIZNP 154, WiYA
P32, WASNAL 151 WIOK 95 WIKUN 77, WaMI 35, WAIMDY
MOKIHED I, RIHCT 130 W3IATO 20, KISMB 14, K3HZL 5
WIS, K3sIN &

UENTRAL DIVISION

ILLINGIS - »0M. bdmond A, Motrger, WAIPRN - NE{
WYRYLL PAMs WARCCUP and WAYPDI fvhty, KM: WASZLL. Cook
Cannty 10 WIHPG,

Yer Freg, Finiey £ bavs i
ibN 394N 400 4
11N 3600 2 500ja fan) f1y HEYR
NUPN Wik D) L ROO M-S 5
1 $oN 3915 143072235 M-} 46}
{1 pPoN 145.% 110N AW 1
1 roON BEULR2 FRILIER ) 1%

Net mer. WEHRY teports the menth revton net passed a feaffic count
vh 42 messapes, New offteers of the Fabe Yiew Radio Club me
WAYLRLL W00 aml WNYGEAL WIRGITT iy the Momorial (b
Station at the Bed Cross buildine 1n Rockiord and active ou cw, .
fm, ssboid RVTY from B0 2o 2 meters. KARAS 15 now KIGEW 10
Pogt Lawderdale, WBYAWY iv an Vares Class licopsee, WYKRD
presented “The Insuie Stary of Crystal for Your Rig” at the (it
meeting of the Vurk Radie Club obilmbarst), WBSFHI, Mark
Zywickur, Peter Bare and Dale Pendleton are the now officers of the
tilmbrook Amatesr Radin Club, K9 AS sehich operates tiom the
Glenbrook thigh School, WNYE LN, WNYDYI, WNODZL. WN9I 1.,
WNODYER, WNICGLS, WNYGMP, WNSGIN, WNOCIX, WNBLXL,
WNIGY R, WNYHIPC, WNYHPR, WNYIKD und WNYIEE receved
their Novice puckets throbgl the code asd theory class of the
Uhieapn Amiter Radio $lub Newly ciected otficers of the Sis
Mater € lzb oF Chicaro are KAWL, WAVRIL, ROJWV, WAINTA,
WA MWW 2l WAYRWER, brom reports recwvind Top tins volin i
s oevndent that many cule clehs i the 11 s tion que spensonng
radies Chcesrv g cote Clisses. Contfin t your nead clué for Mitkther
miormation, Our svmpathy ta the tamily wnd tiends of KYRLL,
RYWWA and WNIWZA who recently joimed the ranks nt Sient
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Swan introduces a complete 2-element beam antenna package di-

rect from our factory, at tremendous savings! Now, ONLY SWAN
HAS IT ALL! Pack includes:

Swan TB-2 Beam Antenna . .. ............. $79.00 iist.

40" Rohn-Spaulding EP-5 Tower. . .. ..... ... $89.00 iist.
AR-22 Rotor ... ... . . ... ... . ... $59.95 iist.
100 RotorCable . ...................... $ 6.00 iist.

1I00RG-8/UCable ......... ... ... ..... $16.00 iist.
Total list cost $250-:60—

 SWAN'S GIANT
KILLER PRICE FOR ALL

Use Swan’s new Revolving Credit Service.

uy, While the price fs a bargain, the two-element beam antenna package is the finest you could own

at any price! The Swan T8-2 antenna traps are wound on pre-grooved Lexon cofl forms, and pre-
cision tuned at the factory for consistent superior performance. These are the same fraps that

we use on all Swan iriband antennas. And only Swan offers precision cast aluminum boom o mast

and other element fittings. The driven elements are supported by lightweight precision machined
alliminum casting, so that they won't work loose under heaviest storm conditions. All fittings

are of the same heavy-duty construction as our multi-element beam antennas. The Rohn-Spaulding
EP-5 40" tower is made of the same highest quality materials that have made Rohn-Spaulding
tawers the largast in the natien. The fowet can ke ground mounted with base plate and adjustable
heuse bracket as furnished.

Now you have the convenience of having a complete antenna and tower assembly from one source,
at a 30% savings, and you can charge it all to your Swan credit account,

___________________ 1
I Gentiemen: I
MONEY BACK GUARANTEE . . .
Since this oW price is aossible only by - | F16@S€ send me your Giant Killer Pack. |
rect factory purchase, you can order your | Name !
Swan Giant Killer Fack by mailing in the
coupan at right. If you are not compietely I Address I
satisfied, return the antenna to Swan and we !
will refund the full purchase price to you By City State Zip l
return mail. - -
) Ship C.O.D. i} Check enclosed. i
I ] Charge my BankAmericard # _ |
. | [ 1 Charge my Master Charge # .__ |
Swn ” § Master Charge Interbank #.. 1
Delivery will be made by fastest surface shipment,
ELECTRONICS l Shipping charges C.0.D, I

A Subsidiary of Cuble Corporation S |

SWAN FACTORY /7305 Airport Road, Cceanside, CA 32054, (714) 757-7525
EASTERN QFFICE/ P.Q. Box 2288, Ocean, N.J. 07712, {201) 531-4114




NO-STRING DIAL

Mo shrings: he pulleys: no back lash: ne fimsy
ussembly. The Mo, 10037 is a sturdy mechonically
engiheered "Designed for Application” dial as-
sembly which completely elimnctes the annoy-
ances of siring-driven pointers, sliminates all
indicator stutter or wobble and provides positive
painter travet ond resstohility, The pointer is
driven positively by a fiexible but non-elastic
maldead gear driven rack which cannot slip; hraak
ar foil oft @ pulley. The geared Hexible rack
rides in a multi-slot extrudad aluminum channal.
This girder-like extruded piece provides machan
ical rigidity to the assembly. Furnished complate
with panel trim beze! and flexible coupling for
autput shaft.

"~ MAIN OFFICE AND FACTORY.
. MALDEN '
© . MASSACHUSETTS

@

~ JAMES MILLEN
- MFG. CO., INC.

Foye, WAZWY would like fo ontact anyone nterested in
sow-sean TV. WBOAIR has refurped from his tour of active duty
with the 1.8, Arr Foree, Trashic: (Oct.) KYAVQ 203, WONXG 142,
WASZDE 165, WEYTHI 111, WOKLE 8%, WRHAWY 79, WOFH) 64,
WAYNZE 34, WUIXV 38, WAYRTR 38, WAILDC 2¥, WIRGU 28,
WYPRN [ WOLEX &, WoLDU 6, (Sept.) WBIFHE 44. (Aug.}
WEYREL 112,

INDEANA — 50'M, Wilham U Jobnsan, WIBUQ — SEC; WOFC,
Rhds; WHBYANT, WORC, WOHRY, WAYZEX. PAMs: KOCRS,
WAYOHX,  whfy  WOPMT.

Net Freq. Time{Z)Days 'fe, Mg

el 3910 1330 Dy 87 WaAYOHX
1130 M-S
2300 Dy

QN Insn H000 Dy 143 WROANT
ol Py

PON an 1245 50 5 WAQUMH
183U Sy

rON VHEF LT 020 1-T 364 RIAPH

£0.3 aluy Dy
Hoosier VHE 2% WIPMT

it is with deep reget | report WORSW of (ndianapolis as a Silent
Kev, WAROMY reports the Adams County UP é-meter net was
avlivated for Halloween patrol exercise, W9EY spent 14 hours on ow
Ch Party with 223 Q8Os WAYARE now ks @ Heath scope. WINTP
wports the Tnd,  Amateor IV and UHF Club held their fall
tnecting, Oct. 9 at the Naval Avionics Clith house. K.O. Leamer of
kokume showed pictures und gave 2 falk on the Tires and Nimbus
picture from onr weather Satellite, ‘There alse was a talk sbout the
feequency to be used by amatenr TV stations and WAYHPK gave 2
dethonstration on Amateur TV. Ninth Remon Net (YRN) freq. 3640
kflz, time O045Z02307 Dy WHUFM is home from the hospital.
KUCES 15 back for the winter. WAYFSZ presented 4 NASA film on
the tirst moon landing at the Red Cross ARC meeting Ot 18. To
Jll amateurs who have the Hooster Courtesy Awnid please tum in
some one rame and call to the [RCC; nut many awards are being
wiven it For the Cartificate bunter it is the Hoosier 500 award.
WHIANT, QIN Net mgz, has a new method for GIN Honor Raoll, 3¢
Lheekeins of more. OIN Honor Roll: WBOANT 5%, WIRLS 54,
WEBYLAY %3, WOEL 49, WOOLW 39. Amateur radio exists because
of the wivice it renders, Traffic: 10ct) WAIWIA 247, WA9OUX
158, WBYANT 120, WEOLAY 108, WAYVZM 100, WIHRY RS,
WAOLW 79, WAYZKX 51, WOFWH 48, WOBUQ 46, KBUBY 46,
WOPMT 37, KMYBM 31, K9APH 28, WASCHY 28, KYRPZ 24,
WAYCEZ 245, Wobkl |7, WODZC 15, KJOQY 15 W9Lwl 15,
WAINYL 2. Konly (1, WoKWEB L1, K9ILE 10, KIRWQ 14,
WOYYX 9, WOHWR ¥, WAYLFS 4, WAGAUIM 2, WOBDP 2, WONZZ
TSept ) WIRLS 63,

WISCONSIN - SCM. 5.M. Pokory, WINRP  Asst, 3CM:
Joseph &, Tavior, WYOMT. SEC: WONGT. PAMs: WBICKE,
RSEHT, WAYOAY, WAIPKM, WASOKP. RMs. WBYBJKR, K9KSA,

Met EFroq, Time(£11Days  UNT  QTC Mgr.,

WIN Ja62 ull% v 32 1s WRARIR
WHEN Janl nzo0 Trs KUKSA
HWIRN {45350 02 30 Py 161 A WAIPKM
SWARRN SI4U0 0N M-S WBACKE
RWH J9HS 1245 M-S 42 11 WASOIAY
Wi-RACES  ais 14060 Su 62 WANRP-ANC
WI-OLUWA EEL 1 500 Bu ai WoNRP
BEN JaNg 1kOD Ty 159 T WASQKDP
Wi-PFON Auzs [8O1 M-b ATH 5 W9LMC
WaBN KRG T UM |y 1337 b6 K9ty

E90PE now KIGKE ut Atlington, Vu WYSZR in 8. Vietpam and
will be aperating contests irom FISSABD and XULAA. KSFWF/4 at
Orlanda, (Esney Worldy Fli New Novice at King, WNYITH. New
B0 tor Outagamie Co. K7RSO{Y. Renewed bUs are BYTHL,
WOLOL, WAYSAR, ROUTD and WOZBD. New ©BS tor WSBN
LIRSOY, WIN WOBND, Renewed OBS WUNRP for 2 and &, New
GRSy WHUUMD, WEYDAN and KTRS0/9, Renewals: WONRP as
OFS; WOUXY el WOR TP as QRS WOPRIT as (0. New OVSs:
WHICHE wind KMOXY, By the iime you read this column, Wise, will
Have vlocted o new SUM. 1 sincerely thank all for your purticipation
and couperatinn and hope yoit will ull cooperate with the new SCM.
7% and sec you on the ok Prdfic: RY9CPM 266, WOCXY 23R,
WYDNIDY 2231, Waaysi 142, WEIRIR 139, WOkRF 125, K9L-HI 57,
WRYDXK 55, WB9ARK 47, WRYFLI 43, KTRSQ/Q 42, WA9OAY
W, WOKRO 33 WONRP 32, K2IPS 29, WorHW 27, WBYRRE 235,
WAGKZW 22, K9KSA 1%, WYOMT 10, kyUTQ 10, WOZBD 10,
WAYYWI Y, WBOCMD 8, WAUPKM 6

DARKOTA DIVISION

MINNESOTA - %M, iohn H. Halsteud, KOMVE - SET
KPLAV. BMs: WHZHN, WABYALL PAMs: KQFLT, WAPHRM,




-grain Commercial duty HF antenna
systems don't compromise HF efficiency

LP-1017

New from Hy-Gain...replacements for the old, inefficient whip and tuner combina-
tions. Now get maximum performance from two new high efficiency antenna
systems that operate without tuners or other external matcHing devices. Specifically
designed for commercidl duty HF communications circuits. Connect your trans-
mitter, receiver or transceiver...and communicate with hearly 90% efficiency.

Check Hy-Gain features...and low prices.

Model V-4220 Vertical Omnidirectional Model LP-1017 Log Periodic 6.2/30 MHz
4 through 30 MHz (or 2 through 30 MHz) « Only 36" x 40, 320 Ibs.

* Tunes any frequency 4 through 30 MHz (or 2 ° Covers 62 through 30 MHz continuous
through 30 MHz} * Operates in all high seas HF frequencias 6.2 and

. hove
* No tuner required —50 ohm input a ; .
« VSWR 1.5 to 1 maximum * VEWR max 2.5 ta 1, (2.0 to 1 over 90% bandwidth}

* True % wave monopole radiation patterns at all : :he sma"esthhghtest L: ever built
trequencies ixed azimuth or rotatable

; * Available as complete system with tower and
+ Avail L
vailable in hxed station and shipboard models rotator, or mount on your existing support
* Instalis with 2 men in a matter ot hours structure

Price for 4/30 MHz version $1,100 U.S. Price $1,100 U.5.

Write for eomplete detalls on these and other communications antenna
systems available from 2 through 1000 MHz.

HY-GAIN ELECTRONICS CORPORATION
Phone 402/434-9151  Lincoln, Nebraska 68505, USA Telex 48-6424
{International agents and distributors write Export Dept.)
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AMATEUR

ELECTRONIC SUPPLY
- had -

ROBOT

ROBOT MODEL 70 MONITOR. . $495
ROBOT MODEL 80 CAMERA .. $465
25mm, fl.9fens..............% 30
28mm, fl.4lens.............. % 40
25mm, fl.4 Macrolens ........ 5 &0

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216
Phone {414) 442-4200

HOURS: Mon & Fri 9-9; Tues. Wed & Thurs 9-5:30; Sat 9.3

CLEVELAND Area Hams may wish to visit our Branch store located at:

17929 Euclid Avenue, Cleveland, Ohis, Ph. 484-7330. Pete Smith, Mgr.
ALL Mail Orders and Inquiries should be sent 1o cur Milwaukee store.

1 To: AMATEUR ELECTRONIC SUPPLY

| | 4528 W. Fond du Lzc Ave, Milwaukes, Wis. 51114
B 1 am interested in the following new cquéipment:

L have the following to trade: {what's your deal?}

-m
m
F]
o
a
“
o
v

: | will pay balance (F any}
{7} GECC Revolving Charge Plan
{"|BankAmericard ] American Express

B [ ]<0D (20% Deposit)
= [1 Master Charge*

B Account Number:

xMaster Charge

] Expiration
Interbank number . e ‘4 digtls)

DATE

Address:

1
b e
1
|
|

B City & State:
: [7] Send used gear list ("] Send Robot Literature i

18

WAHL The TEN mer. reports that Minn, tied with Missoun with 61
Check-ng in Oct, WPHZHN fed the Minn. costingent of TEN
representatives with 34 check-ins. Others were WRPCGT with 21,
WAPIAW 17, KPZXE L1, KQORK A, WAQIPR 4, WABRRA 3.
WAUWEZ 3, WRIST 1 and WASVYV 1. WOZHN has otgumzed 2
weond session of MSN meeting at 0400 GMT on 3685 kHz. This
wession showld expedite deflivery of mewsuges seevved from TEN.
Actrvity has heen gudd on the first mghts ol the secund sessions.
KOOKE is vt of the bospitul and back on MSN. WBYATR is active
on MIN a» NCS atd also on 13 meters with « home brew
twoelement Yapi. WABRRA hos resigned as Asst, UM, We dueept
her resigmation with reluctance, Thanks, Euddy, tor a Tine job, Hunpy
New Y amd o belated Merry Christmas. Traffic: (Dct.) KyUsk
157, WPRHN 243, WABLAW 143, WAPYVT 130, WoWrA 74,
WAQFRZ 73, WAPYWA 68, WBPBRG 65, WERBLC b, RYZXL b3,
WHODYZ 61, WAGTFC 48, KBORK 37, KUMVF 36, WBBCGT 35,
KPFLT 30, WADYAH 31, WABHRM 78, WEODZA 2, WAGVYVY
25, KOPEZ 21, WAIPKR 19, KOICG 17, WAAUWT (3. WABVYR 11,
WAPYER 1L, WAPVUP 10, WHWAR 10, WOBLIO @, WHES v,
WOKNK 9, WBBATR ¥, WAPGOU 8. KOZBL X, WBPUNE 7,
WARVHX 5. ROSXQ 4, WBPCEF 3, WHUMX 2. (Sept.) WSS 3.

NORTH DAKOFA — 3UM, Harold L. Sheets, WbM — SHC:
WABAYL., UBS: WBRA LB, PAM: WACAZ BM: WAQRSR. OO
WHBE. The ARRL 87 will be v lan, 29 and 3tk 1972, WABAYL
NP ST has started to ready For this event by appointing nine new
county ECs with motre to eome, WBRBUE., pres. of the Valley Tr.
H.S. RC, took a trip to Mexico, WAQAAL had over 5U0 Q8Os in the
last Cir party, His XYL, i selt detense, is learming the cade Jor a
license, WOMEA teporfs that bis ~m, a teacher i West Fareo,
teeeved his licénse and eall WBRFWTY whie his daughter, 4 student
at Concordra, not to be cutdone received her Moviez with the call
WNGEWO. Conyrats and weleome. WPLXO can he wotked on 28
WMHz and 21 MHz trom hs winter home in Fii, WBOANH/M has
heen puiting oot a gowd signal from fis mobile us he dnves hack ad
torth to thy western part of the state, WBPEFIT s attendimg school
at NDSE and is keeping WOHSL on the zir. WBYBHS b heen doing
wame fone patch wosk inte Grand borks, WASWDB(@ had 1 very
husy Oct, — he got married and then had to get with the Jups oy the
NI SO Party held i Sept. Work 15 progressing oa the repester
station in the fmd borks arca. In the Sept. report of TEN, Mpr.
WAGRLO  had
participation, Our thanks to WWDXC for acting as NUS tor the
NDCW net during the illness of WAYRNK,

Aoy LHz CSTroays Ness,  OND QTH Mg
onse River 1990 nuyn Sy 5 HE 3 AveCDD
NDICW RLEYH 2100 M-t B kU] 3 WeDXC
MDFON  S9ve.8 LETUSERY 1% 350 a2 WARSIB
1830 54
NDEALULES 3ype.5 LT3N M-¥ 21 it o3 WHRATI
LB M-b

Teatfiv; WABSULR %5, WARFLO 33, WADSIB 24, WEPALM 19,
WPDM 15, WHUDO 6. WASIPT 5, WRADXC 3 WOMXE 1. KORSA 2.

SOUTH DAROTA — SUM, Ed Gray, WAPCPX ~ WANFUZ Tus
tesipned as SEC and washes to express his thunks to those vwho
helped him with tis duties in that post. WAPOVR has hevi
appointed as the new SE41. Don EC or Meade Co. has dope o lot of
wark ther: with organiang civrgency planning. 1n addition t the
gommal SEC sork o the section Lon wanls to eneotraee The as of
2 meters in cmetpency work in the state, {he Brookings repeaster 1s
now using 2000 Hr tone e the soux Falls repeater s using 1800
He tone. The Rapid City mepester has been cxperivnuinr soite
prodlems insing the sie for thesr antennas but should be hack on
shockly. Net reports: Morring Net, 564, GTC 39, NIO 803, OTC 7;
Garly Evening 566, QTC B fate Net %47, OTC 30 CW SDN 1757,
OTC 30, Traffic: WAHOT B4, WHCAS 29,

DELTA DIVISION

ARKANSAS — 5UM, hmme N, Lowrey, WASVWH ~ Rt
WISRXU, BM: WASTLS, PAM: WASUMU, WASYMW has roeewved
SRWAS award namber 72, The Arkunsin BX Asso. held its annuai
honquet in dattle Kook with piest speahers WASREU, pris. of
INDXA, prescatimg shdes of the OHIBIFZA DXpedition sind
WEKYD giving a humowus tlk on propagation. WASUAD wa
Slertad Net Mer. of the Razurhack Net; hie also has 2 new S8-102 on
the wir, Welcome tnneiw amutenrs WNSFMI, WNSEMR, WN5FOU.
WNSEOG, WNSENL, WNSTOW, WESFOP, WHBAFOA, WBSE,
WASRMY has a tew lempa 1, WASATW hus a new Rerency
HR-2MS 2-meter mobtle. WASWMC, WASALR and WRSKTY have
new Drake TR-22%

et M Dav freq,
Kazorback i iy IM9S
iPX Info ongs | Rl



AMATEUR ELECTRONIC SUPPLY

dﬂte[s’&u’/)[aceh

. Performance
o Versatility
¢ Resale Value

ML-IF “Marker Luxury” I FM .. $329.95

TR-22 Portable 2m EM Transceiver .. 199.95
AA-21 Rec/Xmtr Amplifier - |2vde .. §49.95
MMK-22 Mobite Moonk ... . ., . 4,95

Extra crystals for ML-2F, TR 22 - each 5.00

DRS-1 Digitally Synthesued Receiver 2195.00
2C Receiver . .. . . . I55.00
IAC Calibrater for 1€ 18.75
S Speaker for 2C . 200
cQ Speaken&-multupher for ’IC
INB Meise Blanker for 2C
R-4B Receiver . .

o TOP TRADES for your good clean equipment

» STAY-ON-THE-AIR PLAN —Enables yau to keep your trade-ins
until your new gear arrives = Lose no operating time!

» PERSONAL SERVICE from fellow hame who understand your
problems.

* SAME DAY SERVICE on most Orders and Inquiries frem our
Centrally Located Modern Facilities

» Tep Noteh Service Department

#LARGE COMPLETE STOCK means Fast Deliveries. United

Parcel Service available to most parts of the country. ~LUPS
Blue iabed (AiR} to the West Coast,

MS-4 Speaker for TR- 4/6 R 4B
TR-4 Transceiver 80-10 Meters .
34PNBE Noise Blanker [plug-in)
RY-4 Remote VFO for TR-4 .
FF-| Crystal Control adaptor. .
TR-& Transceiver - with noise hlanker
RV-6 Remote YEO for TR-6, .
AM Plug-in Filter tor TR-6
CY Plug-in Filter for TR-6. . ..
L5B Plug-in Filter for TR-% .. .
AC-4 AC supply for TR-4/6, T-4XB . . .
DC-4 [2vdc Supply for TR-476 .
MMK-3 Mohile Mounting kit for TR- 4/6
MC-4 Mobile Console for TR-374/6. .
INT CW Transmitter . ..

«L.0OW LOW [% Monthly Service Charge (ONLY 12% per annum}
e GECC Revolving Charge Plan. Only [0% Down Plus LOW
Monthly Payments—~For Exampie: $10 a month finances up to
$300, 520 up to S410. Write for complete information and credit
application,

If vou purchase any of the new Merchandise listed beluw at
the Regular PPrice and Wathout a Trade-In, ynue may 1ake the
“Honus® Credit indicated below toward the purchase of
ather merchandise (such as power sopnlies. antennas, towers
mivtuphones, crystals, linears, secessaries, efe. ),

INT Transmimer %10 Bonus TR-4 Transceiver S50 Bonus
2C Receiver $20 Bonus TR-6 Transceiver 340 Bonus
SPR-4 Receiver 540 Bonus |-48 Linear 380 Bonus

. 184,00

T-4XB .?SB Transn"u‘tter ... 495.00 R-4B Receiver $40 Bonus M- 3M FM Xcvr $30 Bonus

lﬁ-ﬁ kmear »f\;phfl:e!{l -E 8;!;.00 T-4XB Transmitter $40 Bonus TR-22 IM FM Xcvr $10 Bonus
4 Aniennz Match Metwork. . ... G0 . et

MN-2000 Antenna Match Netwerk. . . ... 195,00

W-4 RF Wattmeter 2-30Mc) ... ... &l.95 SIX EZ-KAYS TO PURCHASE

WV-4 RF Wattmeter {20-200Mc) 73.50 1. CASH

C-4 Station Control Conscle . 19995 ;- ﬁﬂ'_})éélg_ﬁ‘\[’;&nsn) J master Chal'ge

TC-6 6m Transmitting Converter . ... 250.00 3. BANK AMERICARD | THE IRTERBANK CARD

TC-1 2m Transmitting Converter ... . 300.00 5. AMERICAN EXPRESS

SC-1 Receiving Converter for 2 76.00 6. GECC REVOLYING CHARGE

$C-4 Receiviag Canverter for Am. .. .. 74.00 T

CPS-! Power Supply for $C-2, $C-4 ... [9.75 R-4 -u-----------n-------------.

SCC-1 ¥YHF Crystal Calibrator 26.95 ]

CC-1 Converter Console ... . .. ... 26,95 &4&; 70&’ 1 To: AMATEUR ELECGTRONIE SUPPLY | ]

TV-300HP High-Pass Filter. . Lo 485 , B 4828 W. Fond du Lac Ave, Milwankee, Wis. 53116 [ ]

TV-1000LP Low-Pass Filter 18.75 Direct from this Ad g . . ‘ 3

LN-& Line Filter [20v 5amp ... 8.00 2 : o I am interested in the follewing new equipment; H

TI95RD Microphone with plug ... 17.00 ! 1 H

- iver . . 95.00 §

SPSRN; Z:}f:"&:;::‘ielﬁcév? S 462.33 g = ! have the following to trade: (what's your deal 2} :
DC-PC DC Power Cord .. .. 5.00 § ] [
TA-4 Transceive Adapter .. ... ... 1%.00 2 1 [
$CC-4 Crystal Calibrator . ... .,.. .. 20,00 1 R
RY-4 Teletype Adaptor. . ..... 10,00 ° ¥ Ship me: I

CRYSTAL KITS FOR $PR-4 i 1

Aeronavtical Overseas - T orystals ... 3200 N )

Amateur Bands — 6 crystals ... . 27.00 I [Enclose $._______ . | will pay balance (if anyy: 0l

Citizens Band — one crystal. .. ... .. 5.00 - A [cop (202 Deposit} [71GECC Revolving Charge Plan B

Marine Bands - lil crystals .....,.... gz‘?gg = [Z1Master Charge* [7] BankAmericard  [] American Express :

MARS — 5 crystais. . | P . .

Teletype Commercial = 4 crystals, 18.00 i, Aceount Nuinb

Time & Freq. Std,, WWY - 5 arystals .. 2000 Ray Grener, KIKHW | ] I

Tropical Brozdeast —-2 <rystals ., ... [3.50 Mg Mait Order Sajes  § Fxp,,am“ «Master Charge 1

[ interbank nember ___ {4 digits) 1

i |

AMATEUR ELECTRONIC SUPPLY v i
4328 West Fond du Lac Ave. Milwaukee, Wis, 53216 B Address: =
Phone {414} 442-4200 [ ' |

HOURS: Mon & Fri 9-9: Tues, Wed & Thurs 9-5:30: Sat 9-3 B City & State. 1
CLEVELAND Area Hams may wish to visit our Branch store located at N

[ [JSend used gear list {7} Send Drake literature I
L L B ) B Ly P I T I T
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11929 Euclid Ave.. Cleveland, Ohio, Ph. 485-7330, Pete Smith. Mgr.
ALL Masl Orders and Inquiries should be sent to our Milwaukee store.




66tk EDTION

Regulations change from time
fo time, and every amateur
should be aware of the latest
changes. The best source for
the latest information is the
current LICENSE MANUAL.

Complete  FCC  Regulations
-in addition to sample ques-
tions for Novice. Technician,
General, Advanced and the
Extra Class examinations.

$1.00

POSTPAID

She AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN. 06111

LK 3100 Dy EELL WALILY

CAREN 0200 Th 146,34 feq WECD
Ark Phuge 1200 M-5 A7 Wen
Fagt 1Iffice HI0M-E AU :

Lhzark 2330 Qxy ESNE

Repeaters: WADLLittle Rock [46.34094; WASYUT-Fort Nmith
146,3470.94. bratfn; WASZRE 91, WASTLS 40, W3500 14,
WASEVW

LOWVISLANA — SCM, 3. Alen Swansow, Jr, WSPM — uhC:
WS0H, RM: WASQOVE. PAM: WASNYY, VIE #AM: WASDXA, My
apulogies, fellows for ne volumn Tast month, “Phe Latayette RO
pemtinds 125 the 7th Annual Lu G50 Party will be held the week end
of Jan, 13, 1972 stacting at 1RO GMT, Logs to K3ARH. WASWXD
and WBACICS carmned their Sectinng Net certilicates.  hnyvene
looking fur skeds into NOLA cheek into the AREC tvet Wed. 2000
at SU.4. WBLUECYS who won the MUY O80 Party tor Li. pasaed lus
Fadrn Class eham. WASZZA whe recently pased s Advanoed says
tus o WASTYT has passed fs Extra And bix father has st recewved
hed Tech with the cull WASZZN! WASWTO s been active on toand
teparts that Zemeter activity in Lafavette i picking wp. RM.
WASNYY reports the ncwiv-formed LTN is growing by leaps aind
hounds (BT aa 3915) WSEA would Jike 1o locate 26 b oesciter
for » Globe Uhampion. WASQVN is the proud owner of a new
Yuesu 400, The Lwin Citv hams helped the Monroe police with @
“ioblm Pairnl™ - 7 mobiles on b-meter fm. W30UL w the Tatest
addition to the lmeter actwity in the WARC. This pung vun be
tuund on 146,85, WASPWX vpjoved a holway to the mountans
WSO still chasing DX s excited over working ¥ D7TIR. The Lizone
ARG of Slidell have awspuiced a paxeel of Tand tor therr nwn clib
yuariers, K0 ML, WESBULE ate new members of the LARU, Yours
truly now has 333 cvenfirmed for DX, Trafficr WASVOL 172,
WHIUEGS Lih, WASNYY 31, WASWBZ 3N, WASUVN 16, Wik a
&,

MISSISSIPPL - »t'™M, Walker J, Coffey, W3HNCE - SL0:
WASIWTE, RMs: WASTMC, WASYZW, PAMs: WSSHS. WASKEY,
KSMDX. Appomtments: WASITB, RSYTA. ESRTL ay OPSs;
WAPDE ws OVS: KSEWS an U0 WASTTE av EC tor Prentts Uounty.
WiBW, KSBLN and WHBACGT were in the hospital, Welcome to new
haws WNSs FDIL UL, BB W, BUA, BGT, FOX, FER, FEC B
FIC, FIN, FML and PPA, KSKTL observed his Widh birthday in
Qt. He checks nto the MSBN tepuizely and hamdles traftie, Jhe
Delta QSO Party ha 247 stations o the air, WIRUR did his usyal
good job of handimg the papet work. Gulf Coust ARC plun to run
theory (WSPDXG)y and code 1WASKULY viasses. WASHUL bhas
atuforsement for 140 countries. WASWQT is working on fus DXOC,
Has B0 configmed. Congrats to WSSBM ay ogw KNS Net Mgr.
WEBSBKM and WASTWI] have their Advanced Ulass bekets,

Ner Freq. HTIDays ONE I Mg
MTN oS puas Dy 143 vn WASTY W
BANMN LA RR unh W 42 13 WasirMme
GUNBN Auas 3o Ly - WEABR
CGUHN RIS ain Dy |52 L0 WAMLY
MNBN Auan ugls Ly Flnk P30 WASTHEY
CLUHN* 1593 a4 SN

Faug, Comection, Tratfn: WSSHM 345, WASYZW IoH, WILDT
FOS, WESNCB AL, WRSDEK 49, WAWZ 42 WHSAHE 27, WASTMC
FLREYUWSS [T, WSRUEB 10, WHESBKM 9, hayTA 7, WASKYR &,

TENNESSLE - 50 M, (L2, Keaton, WA4GLS — SR WBLANX,
PAMs: WAPEP, WA4EWW, K4MOL RM: WE4DAL

Ner Freg. Time(Lliays  Sew oMl QI Mar,
N Inis D100 Dy 3t YHIDAL
[N RELEL I lde M- F 20 ELRY Y AWALLEWW
res JaRn 1245 M-k i1 lnod Tt VApET
FAUO K8
TESBN 10K0 GO |55 I fedu 111 E4MO]
S TTMN TR 0280 Tal g A3 0 OWALGLS
FITMN 187 0o MEEF WASUXE
LiVHF kg D TThES 149 A WHALOR
E ¥ HE (45,2 ol WEE 4 L WH3O
N ERL1H G100 Ih 4 A7 WhaMP]
RVHEN 5.7 arfasr L 4 M WRAMPI
HARCN  71ax G030 WE b H Y O RAUNK

Fvervome pet roady tar the SET on dan, 29 amd 30 and let™s nn
this the most syceessful %0 1w Bistory. Veattic: %R4EHD 161
WRADAJ 144, WAZIY 121, KIONY 114, WaOG0 B1, WIRLIW 33
WAWBK 41 WB4HSS 20 WRAMPT 1R, WadUWM 18, KIAMC 17
WB4ANX (3. WAPFT 11, WISYE (1. WHEMYZ ~, h3SJV &
WRBAEVM 7. WB4BZC 6, WRALHY A, WAV 4, pd 100 3. K4 UMW
|

GREAT LAKES DIVISION

KENTUCKY SOM, Ted H. tlnddle, WU - PO REYZU
Endarcments: WAAVEZ v DRSS WALAGH as OPS; WABET a
PAM KRN; KAAYY oyt 5 REUNW an OO,




The Argonaut is for every ham.
A transceiver that operates

on an AC pack or [antern batfery.

Covers Amateur bands 80-10, 558 and CW.

A little bared with high power? Substitute skill for brute force and thrill to the chal-
lenge of conguering distance with a few but potent watls. ‘

QOperate the Argonaut anywhere. Slip it into a suitcase when traveling (it occupies
less than 1/5 cubic fool). Enjoy it in @ motei, campgrounds, on the beach or patio,
ot carry it as a hackpack when hiking.

Sailing? Tie down the mainsheet and enjoy a QS0O. Flying? Keep in contact with
the world. Motoring in a car, camper or trailer? Go mobile without tedious Installation.
The Argonaut is more than just fun. It is always ready for the serious business of
providing emergency communication when commercial power fails, It augmeants one
af the greal public services of Amateur Radio.
The Argonaut is for every ham.

The Argonaut is for you.

Argonaut Price $288.00
AC Power Supply $ 2495
Microphone, EV PTT 5 17.00

SPECIFICATIONS

GENERAL: Frequency range in MHz: 3.5-
4.0, 7.0-7.5, 14.0-14.5, 21,0-21,5, 28.0-30.0.
9 MHz crystal filter. 2.5 kHz bandwidth 1.7
shape factor at 6/50 dB. Automatic side-
band selection, reversible. Completely solid
state, All circuits permeabifity tuned. Tun-
ing rate approximately 25 kMz per revolu-
tion. Size: HWD 4127 x 13" x 7", Weight
approximately 5 [bs,

RECEIVER: Sensitivity iess than 2 uv for
10 dB S + N/N. Backlash less than 50 Hz.
8 - meter. AGC fast attack. slow delay. CW
side tone. Incremental funing. Separate af
and rf gain controls. Frequency tesponse
300-3G00 Hz. Distortion less than 2% . Built-
in speaker. Orift fegs than 100 Hz. Dial ac-
curacy =5 kHz (slightly mote in 28 MHz).

TRANSMITTER: Power inpul: 5 watis PEP
S8B, 5 watts CW. Output circuit: broad
band 50-75 ohm impedance. Aciuation:
Press-to-talk, Full break-in for CW, Built-in
SWR bridge. Integral TVI filter. Drift less
than 100 Hz.

71 TEN-TEC dealers will have Argonauis
in stock soon. if there is no dealer in your
area, order direct and include $2.00 for
shipping. Tennessee residents, add 3% %
sales tax).

Dent, G2

1

TEN~TEC. N,

SEVIERVILLE, TENNESSEE 37862
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621 HAYWARD STREET
MANCHESTER, N.H, 03703

Ner Lreg, TimecZ) Days INT Te

RN ann L1sD Dy S0 ki
MEPN 3%an 1350 v iz »
KN RLUTT ulgo Dy 3ad At
HHN 3400 1300 Dy 144 kLS
RN KLt GG Ly f237 14
RNTN ars HIG0 DY pE %] M
EREN QRS 1448 Dy 8 -
RPN duds 13O0 5 Eup 3
FUATN R4 uin Dy B 14

The kertucky Teletype Net needs you? KRTN QNI und QL ar
way dawe. WEBAL reports that KYN has raoce cites thar ever N
WNSWRL has been working DX #53,(3) since recenving his fke
it Sept. The 1esington Hamfest was cold but successtul, WA,
aitd RAMAN wutked ott with fire and second prize. Sumerset wil
have o 2-mefer sepeater sometime atound the hirst ot the year
WALIQS has o iew San 25000 Dun’t borget the L1 Jan, 3y 3¢
The 501 plunnme meeting wdl be fcld in Colswile fan, (6 at th
LIS4T prollyy Inn. Frablic: Wa48AZ 167, WRAFVU 139, K4PVW 118
WA4DYL 8y, KAMAN 69 WACID 68, KIUNW bo. WBAPST 63
WALYZZ mh, WNAUGU a6, WA4JQS S8, WBIKPL 53 WILOI
47, W40YT 44, WASAGH 31, K4IRT 31, WAIMXD 26, WdO=A
23 R4TXD 20, WBATPT 17, WRB4ALN Lo, WANBL n, WHIAW
12, WBATOQY §2 84HO8 12, WALHLW 7, KALOL b, WAdEA| 3
K4aVX 4, WBIGUV 4, WAAMEX 5, WNAPFW 3, WNAWCM 3
WABTA 2, WNAWKE 1. WAAWWA L, Towsl; yeports 35, trafth
1365,

MICHIGAN - SU'M. lvory J. tilinghouse, WRZBT — At SCM
B teter Treod. WRERZ, SECT WEMPD. RMs: WBIYA, WERVL
WHR LN, WARDUL, EXKMO. PAMs: WABTAN, K8MJIK, KHPVC
VHE PAMs: KEABRM, WASWYY,

Ner freq. Timellaps PN NG Sess, Mg,
OMN Jons 2400 DY 1ao  AkY wg 1Y /
WHSH 935 0400 Dy XL 12 it L3137
HR/MEN 39300 FE30 Nk B4y B2 23 WABTAL
LN 390 2230 Dy LT 42 3 BMI
LA TN e 0dio by A% 106 E{i) WOKHE
PON A58 Lanh Dy EE I M 8L N
PONJCW 3645 2400 M-8 14 a3 in VEIDK
MuroM 50,7 00on M-S 282 M) U WASRLHC

SEMARA elected the inllowing ofteers fur 1972 WARI RH. pres
WARBHY, vice-pes., WRGV, secy., WABNYK, treas,; WBRBAL
st-at-ardigy hEDX and WEIHX, di, Vhe Munnette and Menoming
VRO alficers tor 1972 e BRCOW, pres; RHIC0, vicepres,
WHYDRE, woy.etreas, Fhe M oand M Net meets Sun, at 1:30 o
S MHz wath K9PPI as NCS. The ARPSC Conferenve held
Trenlon wis 3 big success with more than 50 amateurs presend o
the foruras, Next conterence wili be held in West Va, Hazel Parl
ARG qow bus 211 members and awiled 196 bulleting tur Moy, 1hei
Doy Jusses had SR omovices qud 4% bams i the General an
Advanced classes. Lbe vinb sponsors cw prictice on 146,16 MH
Mow, throagh Sat. 7:040 1o 00 PM. ut speeds 8,10.12 und 14 wprr
Uperstors are WEMIQ, WRRIYX wid WASVEN, The Auskego
Ares ARL are now planping tor the twision Convention Mar, 13
I8, 1972, They want 1t to be bigeer ami better thar 1971, BaR,
has started pluns for the annuadl Blossomtand hamifest and aguetion ¢
be held i Mar. SRARS held it's yearly Npook Pateol the evenings ¢
ikt 29 and Ju Seven iobiles participated each et WASNE
fas o new elevenchement Cosh Urdt beatn i« aew Adyance
Class, ticket, WEBBEEGH 18 a new Advanced (lass Licensee at Blifladal
WHEBPY i usitp s new HSwvad 500, WHRLEZ v getting a ne
HW-101. KRINZ amd WECKK. are preparing tor operation un 22
WABKIY ix buck on the pir on [nll WBKE i puw iocated in th
Lansing aree. WAJIGELE has ioved to Palo Alto, caddd. drol
Lunsing, WHEBL} s busy un the intercontinenta! 1raffic Net, J
patches Wy Gk WARBWYY oo ran B patches D il
WARWZL 354, WAKPIM 213, WARLXY 166, KARMO 157, WSl
T4y, WBRELU 144, KRLNL Jlo, SVABDUL K7, WadSUL 7
WHZRT 3. WHEAXD 2. KRDYD 36, KSPVO 55 wHWVL &
WARRTN 53 KEMIK 50, WEMO 47, W8kl 4, WBREPY 4
WhiiMI 431, WBERJJ 39, WEN(HL 38, WARENW 6, WHHLZ
WASZDL 23 WRRUBG S0, WAKUNZ 27, KEILD 26, WASKXR 2
WhHSCHE 14, KEWRE 22, WBDON LE, KEGUU 17, WABQI 1
WHEPRG 17, WBACW 15, KEPEG Ty, RETAK 13, WBOKE o
WARLL 13, WBEHPZ 13, KAMXC 12, WEUX IL, WeVXA I
WHRBYR 9. K8CPW 4 KSHTA ¥, WBLLS &, REAEM ¥, WHBDK
T KBAUO 5, WHAGQ 5, WBYIZ 4, WASWYV 1 WREANR
WBKEE L 2 WEEZ 3, WBIUC 2, WERRYX [ {Sent.) hHKMQ 27
WASVEY 1. KEPEQ 1O, WEALW 7,

GHIO — SOM, Rwherd A, bghuert, WEEIU — sb: WHIRY
WM WEIME PAM: KEUBK. YHE PAM: WARADU,
Ner QN QT Sess. Ereq. timeid) My
LS EN AT N7 o TS L3Sor2a4s RuUE



If the
[llectro-Voice,
Model 664
picks up
sound here...

Sy
o
"o ol o

e P
i

é

The holes in the top, sides
» arud rear of the Electro-Voice
lel 664 make it one of the finest
imic cardieid micrephones you
buy. These holes reduce sound
ap at the sides, and practicatly
el sound arriving from the rear,
“an Electro-Yoice Yariablg-D*
ophone has them.
hind the slots on each side is
¢ neaustic Uwindow™ that leads
tly to the back of the o6
wtalloy® diaphragm, The route
ort, small, and designed to let
highs get through. The path is
ranged that when highs from
ack of the 664 arrive, they are
n loudness by atmost 20 db.
s arriving from the front aren’t
ed. Why two “windows™? S
aund rejection is uniform and
wetrical regardiess of micro-
2 placement.
e hole on top is for the mid-
. It works the same, but with
ger path and added filters to

near the rear s another hole for
the lows, with an even longer path
und more filtering that delays only
the bass sounds, apain providing
almost 20 b of cancellation of
sounds arriving from the vear. This
“three-way®” system of ports insures
that the cancellation of sound from
the back is just as uniforn? as the
pickup of sound from the front—
without any loss of sensitivity. The
result is uniform cardioil effective-
ness at every frequency for out-
standingnoiseand feedback control,

Most other cardiold-type micro-
phones have u single cancellation
port for alt frequencies, At best,
this fs & compromise, and indeed,
many of these “‘single-hole” car-
Jioids are actually omnidirectional
at one frequency or another!

In addition to high sensitivity to
shock and wind noises, single-port
cardioid microphones also suffer
from proximity effect, As you get
ultra-close, bass respopse rises.

What are
all these

other
holes
for?

this varving bass response—escept
use a Variable-D> microphone with
multi-port design* that eliminates
this problem completely.

Because it works better, the E-V
664 Dynamic Cardioid s one of
the most popular directional micro-
phones for demanding communi-
cations upplications. Ta learn more
about Varjable-DD microphones,
write tor our free booklet, “The
Directional Microphone Story.”
Then see and try the BV 664 at.
your nearby Electro-Yoice micro-
phone headquarters. Just $95.00 in
satin chrome or non-reflecting gray.,

*pal, No 315207

ELECTRO-VOQICE, INC., Dept. 122Q
631 Cecli 8L, Buchanan, Mich, 48107




- » LEADERS [N COMPACT ANTENNAS

MAXIMUM EFFICIENGY/ MINIMUM SIZE

FOR APARTMENTS o SUBURBAN HOMES
Marine and Portable Operation
. / j’/ackaged for APO and FPO Shipping

ALL MODELS .COMPLETELY WEATHERFROOFED
.Ew " 'B-24 ¥ RK-3 COMBINATION

1 e
yhy’“”#f“:;"” "

10152
" % METERS
e ‘ The features

PFATENTED

of the popular
Bands 1f-15-20 Meters B-24 plus the

: ——=—— new HK-31 re-
Pawer Rating 1400 Watts P, E.P. tlector kit
Total Boom Length 1y Make a u-

m——— Dique 3 ele-
Turning Radius

710 ment combi-
", nation.Choose

23 1bs. the (:mrklémr?-
52 tian ar add the
B2 ohm gy to your
presant B-24
and enjay the
improved gain
and  frent 1o
back,

éingle Feed Line
SWR at Resanance 1.5 to 1.0 max.

B-24 + RK-3 Combination Net $94.95
RY-3 Reflector Kit fonly) Het $36.93

6-10-15-20
METERS

The time proven
B-24 4-Band an-
tenna combpines

Patented maximum effi-
clency and com-
pact.ddesign t1tJ

. . - provide an excel-
Bands 6-10-15-20 Meters ;;t aannt e?ga

. " where space is a
Power Rating 1400 Watts P.E.P. factor. New end
= El. Length 11’ loading for max-
: e - imum radiation
. Turn. Radjus 7 efficiency. Ho

center loading.

Total Weight 13 Ibs.
- Single Foed Line 52 ahm Model B-24
SWR at Resonance 1.5 to 1.0 max. Net $5295

MULTIBAND COAXIAL ANTENNA
for 6-10-15-20 METERS F

Neads no ground plane radials. Full electrical
% wave on each hand. Excellent quality
construction. Maunt with ingxpensive

TV hardware. Patented,

Power Rating 1400 Watts P.E.P.

Total Weight 5 1bs.

Height iy

Single Feed Line 52 ohm ) fud
SWR at Resonance 1.5 to 1.0 max. s R

Model C# Net $36.95 ~

Send for Fras Brochure
it there is no stocking distributor near you
-grder direct from factory, We pay
Hing to your QTH {f in Continental U. 3. A,

3 ELEMENTS =

il

W

oA A

BN n3h 3o} Bl J5BD @008/0300 WRIML

tanbitrtN 1] @l &3 el oBDD WABADU
016 0L

NN N3 B 31 aRn 1325 WARWAK

BN RTTY 222 At Ay In0s b L] WASYUR

BPLs for Oct. went to WEQCU and kBONA, Certificates tor vegular
purbicipation in Buckeye Net went to WINLUK. EAMLO, WABZTV.
WARLIPL, WHEN], KSDHI and WBEEEL WHSCWD is a new CPS
and WBBELIQU takes over FC duties for Wayne and Holmes Caunties.
Canuanter and Fauficld Co, AR elected WABSTE, pres; WABHIH,
vicepres.; WABVCY, seey. WANSS), froas. Buckeye Net Bulletin
says that KEDMZ tack-packed acposs fliaho with slecping bag, gin
sl cumer, but no ng. Lhe Full mecting ot the wbio Counetl of
Amateur Radio Clubs wae attended by 38 represcoting Ju arganiza-
Hons. [he west (Springy mecting will be held Mar. 11, Contact
WHROULL tor detadls. KEONA was presented with the Veterans
Award for 1971 By the Cuvshoga Co. Juwni Veterans’ Commission
for her teatficchandling effurts on hehalt of v wrvicemen,  The
Aviation KOs new wsticers are WRIMG, pres.. WABIE H, vice-pres.
WHTNE, wyr,: WABLUR, treas. KEIUA » now KLTHET . [he W8
OSL Burean reimngds all who would ke to reeve vands seot Vi
the Bureau to have an SASL wn file, The midress s 280 Fask Rroag
$i., Columbus. With regret § teport KBL BLY joined Sdent heys. The
Chio Single Sidehand Net onee aguase comdocted a “Candidile
Forum® on the awm. durnmg whieh eah of the Thrector amd
Vice-Director candidates fid an opportunity to present his nlstiony
ansl to aoswer yuestions submitted by mierested partics. The toten
was ably moderated by WABMIK). The Fith Lighth Rempan ARPSC
Conterence atiracted 50 trom Mich., W, vz, and Uhio to Frenton
Mich. Hosts wene Mich. 51C WEMPTD and the Motur City Re2. Nex
voar's burum will be af Huntingtan. W.va. | attended mestings o
the Westpark Radiops, and the Treaty Oty RU. Ehe 1972 51T wil
e held lan, 29 and 3t Help keep O ui 1he fop o the pile
ARPSCwise. Get o torch with vour kU xind chedk on the Sectiol
Net s heduios, Best wishes to oll tor u Happy sl Prosperous Ny
e, Loalfic: Dby WARETX 329, WsOUU i, WRCUL 229
WABLWE 217, WEBSALL 216, WAIMI 2§4, WBIMI 209, KBON:
WY, WROL U7, WBBGED 176, WSWAK lou, WABCXY 157
WARUPT 120, WABZTV 113, WEID UR. WHRYP Wi, WHMOR
WROVE 02, WASH 'O 84, WHRELH 82, WABIYT 76, WABGZL 73
ERUBK 74, WARE |W hd, WASQER 6, WHOZK 64, WEBCWD 6.
WRCHT 60, WELL 39, K3LGA 360, WASSLD 53, WASNOD 5
ESMLO S1, WAKHGH SU, WBBIOK 30, WRUDG 47, WEGRT 5,
WEBLL 6. WAKYIE 36, WELX 35, WARVWH 5, h¥DHI 3
WERFXD 38 WEGND. 78, WASVRE 27, WBBAIC 15, WARADU L
KREPX 1. WRRENC M0, WEAKW 17, WABSSE 17, W8CKM 1
WAKLAM 14, WRGOF 13 WHRAYU 11, WEBNAL 10, KROVER I
WANSHE L0, WRRAKL 9, WRILC v, WHOUL 9, WARNTX
Wrk R B WEETL H, WARKPN K, hEMPR 8, WHPBs 8, WAYJLE
YOWBKELZ &, WABAJZ 5. RELEL 3. RHELRE 3 WARMIEL
WARVNU 5, WARMCR 4. WABLHES 3, WABISW 3, KBOKY
WEDYF 2. (Sept.) WABUXY RY, WERYP 74,

HUDSON DIVISION

FASTFRN NUW YORE - »0'M, Graham G- Berrv. RISIN
Asst, SUM/PAM: Benaeth M, Kroth, WB2ZVIB, 58C: W2URP. RA
WASYYS. VHE PAM: WB2YOU. Nets: FSs 25004 duty 3390 ]
wpmt NYS N2 and GIUUE Jaly 3675 WY County Net [40(

Spa., (0457 fne-br, 3667, NYSPTREN 13007 daily un 3,92
Arnund the sechions Comgats to W2PV on winming the May *
QST Cover Plagque — 2 time winner, with award presented §
Director W2TUK. And to K2CBA on winning the Technical Me
Award far his work un 220, FMers note: Wrstehester Uy ARI
meets Wed, 2000 losal, 44600 and 145.6R0 0, (47060 ont
KIAVE. Extemnied coveras evatluble, su drop in. Many area [
and bams congratulatig W22 o the Bronx - krak has diect
the Hrony ARC tor s SU of ifs years of sustence! Tradividt
SLation achsities: Kenewsl this month of WISZ%s ORS appoistme
finds WAZDEL WALLY and WA 2EB) among the fraifie hand lees
R¥F1 this vour. K2BE/VPY duong Ced. WAZMIM in pew OTH, w
fveriook ME ARC gang holdmg antenna faising pusty. WB2A.
back atter 4 yenos 1 the Uoast Guand. WAZRAM contral st
pending call for new Hurmonic Hills ARC Repeaier. WHIOLOn
Juvanced Class, On the viub direuit: Harmome Mills RC Annl
Lunner Aeld Ouet. 3. Albany AKA held s traditional Gadies niy
speaker from Muagmpa Mobawk Power Co, on new ntielet pod
plant in Oswepn. Crystal RO of Yalley Cnttage heant %M

appuointments ete, Schenvctady Suction — Flea Matket meetng u
bad spocial eotertainment staped by W2O0DC. Auchioneers w
WATAHC and W2AZH, Uommusiations Ulub of New Roch
teard K2TTY on testing nicthads used by Consurmers Umon, N
olficers Cwlonie Central Hy 1Albany) Club WN2IRTV, pe




GONSIDERABLY
SPECIAL
CONSIDERING

SPEGS

NEW 2 METER FM TRANSCEIVER Model SRC-146
Frequency ...oooieviniaeans 143-149 MHz
(2MHz spread)
Number of channels...........ccooeiis 5
Supplied with 146,94 simplex,
146.34/.94 (same plug in
crystals as SR-CE26M)
R.F. Qutput.............. 1 watt mintmum
Sensitivity....oooveeiiiiinn better than 0.4
uy/20 DB Q.8.
Audio output....ooen 500 mw
Meter ...... monitors hattery voitage on
Tx. S Meter on Rx
Current drain...oooeeiennn . 400 maTx,
15 maRx SBY
Size......8%" high x 3" wide, X 15" deep
Weight 24 o7,,less
hatteries

Ogptions: external mic, or mic-speaket, stubby flexible
antenna, desk top charger, leather case.

Suggested
Amateur
Net Price

Consider the new VHF-FM hand held Transceiver by Standard Communications Corp., with ex-
clusive Astropoint design. For complete specifications and the name of your ncarest Jdealer, write:

STANDARD COMMUNICATIONS CORP.
639 North Marine Avenue, Wilmington, California 90744, (213) 775-6284

128



gPELL ALS

HAM RADIO
400 mc 99

NPN HIGH POWER ea.

UHF TRANSISTORS

I 2N3632 PIW, 34,

BRAND NEW! LINEAR IC AMPS

Trpe Thesceription Msrla snle
21703 RF-IF, 14 hookups. T0-5 . .$1.19 3 for $3.00
7 709C Om.-rational Amp %%, 59 2far 1.00
L] 710C DiHercntial Amp**» .. _ .59 2 for 1,00
1 711G Memoty, Sanse, Amp*** | 58 2 for 1.00

] 723A Voltege Regulator (DIP), 1.49 3 for 3 75
Ij TVR-2000 Hi-power T23 (DIF) 1.59 3 tor 3,93

1 741C Freq. Comp, 709% %% | 95 3 for 2.50
11 748C Fraq. Adjustable ]’41"** 95 3 tar 2,50
L] 709-709 Dual 709 (DIP} ... 1.39 3 for 4.00
[3741-741 Dual 741's (RDIP) . . 1,98 I tor 5.50

i1 749.749 Stereo Preamp 1D[P] 1.98 3 for 5.50
s ¢4 ntate (s, 2nd choire, [mal In Line, TU~5,

FAIRCHILD 1C SALE [REREr

T5¢ 3 tor $2.00 NATIONAL

; Ci LM5&s
* Factory GUARANTEEDY

il 914 Dual 2 In. Gata
1] %23 JK Elip Flep
i ——

LIGHT EMITTING DIODES .-

Use as logic readouts, either on panal ] \1'\5‘
or right on ¢ards. Intinite life.

VARACTOR DIODES ;, 2.5 AMP 1000 !

a5 for $1 —a@— | SLICON Recy
Yurinble tuner capucitunce i 4 fo.r $1

diades, For 1#0°% af tunng
aiTeuits,  Kit cludes:  a- & EPOXY
lopg, — (n-26pf, 20-50pf, @& Microministure

ANCENpE, L0.A0PE. & Obsoletes ""bullets’

GIANT SALE ON NEW TTL
TEXAS & NATIONAL ICs

Buy Any 3 — Take 10%, Discount!
*Factory Teshv 'Factory Guaranteed!

Type Funetinn side
.} SN7400N Quad 2 input NAND gate . . .. % 45
[] SNT40LIN SNTS00 with open collgct . . . .45
Il SNT302N Quad 2 input NOR gate _ .. .. A48
L) SNTAD4N Hex laverter ... . . . &5
L] SN7405N Hex inyerter, open cullect . A5
il SNY410N Triple 3 input NAND gate 4%
i) SKR7420N Dual 4 input NAND pate A&
|

U} SM7430N 8 input NAND gate . . S
1 SN7430N Dual 4 input NAND buffar . ..
{1 SN7331N BCD-ta-Dacimal driver

Il SN7446N BCD-to-7 sep. dec. fdriver L. 2,23
Il SNT44TN BCD-ta.7 seg. dec./driver . .. 2.2%
) SNTAT2ZN J-K Master slave flin-flop . . 69
"1 SN7473N Bual J-K Mastor slave flip- Alop 88
Il SNT474N Dual U triggered fip flop . .69
il SNY475N Quad histable [ateh | .. 4,50
{1 SN7476N SNT473, with pmsot-n cienr ... BB
] SNY48LN 16-hit momory (scratch pad) . .. 1.60
[J §N7.483N 4.hit binary full adder . ... 2.25
" SN74%0N Decade counter .. ... ... .... 1.98
1) SNTA91N S-hit shitt register ... .. .. -.. . 1.50
[l SN7452N Divide by 12 counter ., . .. L.50
I 1 SN7293N a.bit binary counter . T 1.50
"I SNYZ94N 4-hit shift reglster . .. ) 1.80
M SM749RN 4-hit register right- M. Ieﬂ . LS50

{J 15& CATALDG on Fiber Optics, 'Ils*, Semi's, Parts

Torms: add poslage, Rated: net 40, cod's 25 ¢,
Phone Urders: WakeReld, Mass, (BIT1 2454844
Rotall: 211 Albion St,, WakeReld, Mass,

POLY PAKS fvﬁﬁf.ae?i, ifaiy
01940

WN2SKD, wice-pres,. WN2SKF, seoy.-treas,; WNZRYB, ops. mgrn.
WNZSKB. OSI mgr.; WHB2KIQ, chict engr, #AM WHIVIB reports
NYSPTEEN 9 month operations figures: ONT 1T1.01Y, QNU 780,
2H) hours of operating tme! New Years™ grectings to sechion trom
the “stafi,” Traftic: WA2VLS 203, WISZ (40, KI8IN 57, WBILXC
da. WEBZIXW 46, W2URP 15, WBMLR 28 WAZVYS 25, WE2VIB
24, WAIWGS IR, WAILXE 14, w2ul 1, WBR2KDC/E (0,
WBIAJD 9, WAZLXI 7. WA2QCY h. WB2FUV 3, W200F 3,

NEW YORK CITY AND LONG ESLAND - 50M, Fred K
Brunjes, K 2IDGL b K2OVN, RM: KIDAT. EHEF PAM:
WAZUWA, VHE PAM: WBZRUF The follawing are major ARD
niyts, join onct

Hrons 2564 MHEL A48 MHz 14a.17 MElz
frnoklyn 2R.nd MHz 2k 35 MHz i46.26 Mz
Kichmand 146,58 fm
New York 2a. 40 MHY A4 MH2z

ueens 29,50 MH. s0,20 MH¢ 143.62 MHz
Nassan 28,72 MH: 14551 MHz
suifulk 146.821 fm
Hrookhaven 80, 146,82 tm
Huntington TE 3 MH2 .40 MHz 146,42 fm

Mute: Nets usuatly open 2006 local, Mon. Happy Mew Year! [ toast
all had a very aice Holiday Sexpa, 1t is amun my pleasupye to seive as
vour SCM for the pext two years. | would Iske &y thank evervope
who has telerated my first term as SCM. | wili be looking for your
volbmued support and undemtunding during my sevond term as |
strive to complete the wppedmg atd recgunization of the NLI
Sectinn, With o new year woes tew Juh orficerss Order of Boiled
Owls - K2IDDK, press W2IYOW, vice-pres.. W2GC, serytreus,
Wbk has retited ax secy, and die, of QUWA alter 23 vours of
wreee! W2ZY kad a successful Open House at Hrookkaven Natonal
Labs (9 Oct. Ower 1000 pieces of tratie handled by 1o Lperators
during the 7 Jay petied, Speaking of traffics A aew slow speed
trasping net TNLY) will commence opetation n dan. 1472 at 2345
GMT 1845 £5T) Mon, through tn. on 3730 kHe, This net 15 tor
those interested in traffic operations, whether a twweomer to tratfic
wr an oid hand looking ta brush 0p, The net will function oo a teal
Faws Junng the tronths of lan, sl keb,, and if the mierest is there,
it wil conbnue x4 permanent Net of NLL For detwled
intormation, contact WAZUWA, P.0O. Box 115K, E. Hampton, N.X.
LEYAT WR2LGA reports having tup i the Oet. CB Party despite
old Murphy hangng around the shuck! Well, 1t fooks fike W2LW
beat jack frast ko the punch this time. %eems Hank hos ail those
trees wired np for sobnd or something?  Oungratulations o
WEB2OYVY ‘on his appointment as OPS. RIVUP tomoetly with
Heathkit, Westbucy, now & Manager of the new Kochester storye.
the Hodson Amateur Hadio Counci) is tounding uutb o speakers
bureau for vlubs im the Hudson Division. Laterested parbes confact
KALS 6 Yorh Ave, Rye, WY, LORG, IF vour olubs fas hod &
speaker you think would be of menit to others, give the information
to K2IES. HARC 15 zttempting to expand its sevices to member
viubs, support i needed troem member clubs, 1F you woiild like to
participate in Councild afiars contact your HARLU meprosentative
prior to the Ansual Meeting Jan, 29, Contact K28J0 tor mtomma-
tion. 13 fennifer EBade, Purt Chester, N.Y. 03731 Bils:
WAZUWA, WIZV, Tratfie: WALUWA FOIE, W2ZV )07, WB2LZN
393, WRZLGA 184, WRIOYV 9l WIEC 74, WR2WIJ 4H.
WAINMDYX B4, WH2DEZ 15, RJED V7, WATMVLA2 14, WIDSC B,
W2PE 5, W2ZEW 2, WARMTP 2,

NORTHERN NEW JERSEY - SCM. Lows L. Amoroso, W2Z7. -
SEC: K7KDO. RMs: WAJTAF and WAZBAN, PAMs: KIKDO and
WAITAF.

Net kHzromerPAf)iDavs Ness. ONT O fae A
NIM ] T:00 iy 11 343 a8 WAIBAN
NIN A605 1an Dy M L4¢ S0 WAIBAN
NISWN LT4) LEUIRLS t P n WAZIVE
NIEFIN 398D fron Dy il +79 120 WAITAS
PV IiEN t48710 7230 Dy A 147 v ATV
FOTN 145500 #:an Dy % %3} M WHILTW

New appoimtments: WA2HAT as BC tor Sprngbeld and vicinity
WHIAEH as BC for Holmdel Township and vicmty, WHBZYPQ i
et Mgr, for the reetivated Navesink Net which meets each sun,
BLM. on 1458 MEe WASEVH reports that 4 moce members of ki
slow net have moved up to Cenesal Class, He needs help (o ke
HISN active and is looking For NUS. W2CVW operated 4U11TE
during his recent trip to burope. WEB2NOM enjayed the meoent Ci
pasty while home from voliege. WH2ZENS 15 now on RTTY. WIFH
reports that WAZAHY i€ qew Tach. i Toms River and o plannm
2meter fm, WAZIT is attending Rartpers Graduate School, W
regret to note the passing of W2FWZ o repular in NN He will b
russud by kis many friends. WA2ZUDT s building a new kw 1mal fe
2 meters. WB2RKLD has u uew tower unil SB-300 WA ZINQ passe



We built every imaginable feature

into the CX7A.

CHERTTITITITY -
N YR W

[ B

e L

&
i
"y

Including reliability.

The CX7A was designed as the
amateur’s ultimate rig and every
conceivable feature you could want
was incorporated.

As you can imagine, this design
resulted in some pretty complicated
circuitry. And at first there were bugs.
There always are when you’re treading
new paths.

Some of the first sets did their
job so enthusiastically they went right
up in smoke. So we went over the
problems with a fine-toothed comb.
We learned a lot, and we did something
about it.

Now we buy oniy the finest
components obtainable. And we check
each component individually. Every
resistor, every semiconductor, every

whatever, is “burnt-in” before it's put in.

So now when you crank up a CX7A
it’ll smoke all right — with the heaviest
talk power and most sensitive receiver
of any rig you can buy. And you can
rely on that. For it, you pay $2,195.

See the CX7A at your signal/one
dealer. Or write us for a detailed
brochure about it. Then buy one. You'll
be the most ‘ ,
reliable e L
operator W
in town, . %

D SIS/ one

a subsidiary of .
Computer Measurements, Inc.
1645 West 135th Street
Gardena, California 90249
Phone: (213) 632-9752
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HAL DEVICES
MONEL 1550
ELECTRONIC KEYER

All the teatures of previous HAL kevers and maore
T crcwtry. Ophonal wdentifier for sending all
ketters. DX and BTTY ops, take notice. Transis
tor swatching for grid block AND cathode keying,
Rugged crackle cabinet with brushed alirinum
panel. Dasigned for ease of operation Model

1550 only S84 95 Vith 10 $89.95.

HAL MAINLINE ST-6 RTTY T
Compiete parts kit for the WBFFC 5T-6 now n-
viudes all parts except cabinet Onfy 7 HAL cir-
st boards {dnlled G10 glass) for all featurss
Plug-in 10 sockets. Custom transformer by
Thordarsan for both supplies, 115/230V.
HO-B0Mz. $135.00 kit Screrned table or rack
cabinet $26 00, Boards and manual 516 50,
Shipping extra. Wired units available.

HAL TOLUCHCOOER I KIT $55.00
Complete parts kit, excluding keyboard, for the
WaX CW code-typer. All circuitry on one 3 x 6"
(310 glass PC board. Plug-in IC sockets Optional
contest [D available, $3%.00. Watch for an-
nouncement of the new HAL code-typers. hoth
Meorse and RTTY,

HAL ARRL FM TRANSMITTER KIT
Drilled, plated, giass epoxy HAL PC boards,
ZN5813 final transistar. RF detector with O-1 ma.
meter added. All parts. and the RF detector and
meter only 55500 4+ shipping. Cabinet and
orystals excluded. Board only $7 50

OTHER HAL PROBUCTS
I0-1 REPEATER IDENTIFIER, . . .. $75.00 wired
WREFG S5Tv CONVERTER. .. ... . 5%.00 kit
DOUBLE BALANCED MODULATOR, . & 50 kit

DIP IC BREADBOARD CARD....... .. . 550
MAINLINE 3T-5 TUKIT. . ... CoL B0 00
MAINLINE AK-1 AFSK KIT, .. . o Fan
HAE RT-3 TU/AFSK XIT. .. . .. 5180
Wi LARZIER DOBESL WRZHCH W | pdldug Bt by WAL 408y

FENRS. (HGYIIY Ryk THACYS i VHR i arl tharaie ot 1MLt o

SHATAR L v, INSTRAILN
UKEAR IS, Foub e
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NeR o stas WA RIEY
et
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Bep 4
BPEIL ki WO ST AIN 240
Faun 13k dnon
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ez b rii [
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cHi B w1
CBULHIC SOCRETS. MLy i adc
‘MARY BTHER QEVICES AR COMPINENTS Ik 300K WITE FOR CATALDG

Feseeelynt perpdie flals - puosl
sand phle pm

ORDERING INFORMATION
Cataiog, including phatos, of all items 24¢ post-
age. Please add 75¢ an parts ovders, $2 00 on
farger kits. Shipping via UPS when possible. Give
a street address,
HAL DEVICES, Box 365A  Urbana. Il 61801
Phone 217.369.7373

128

the Estra Class exa. WAZK VU moved to Ft. Haoutton. WA2PCS is
u new member of NTEPTN. WAZK LI is the new trustee of KXIMET,
WHBIALY put up u new Hi-meter imverted V7 WAZBAN wus
feslected mer. of NIN and K2ZRXQ s st mgr, WA2TAE was
welected mer, of NJEPTN, Good lnck ainl thanks Too the goeat job
during the past year. WAZGRH is the nev: RACES officer Tor Passaiv
County. WH2OUZ bus by tower and beam epaired and 18 back »n
tS and 20k WBALTW has u new verbical tor 41 and RO meters. W2Z7Z
widerzd the SE-220. All nets will be atve tor the 511 aperubion,
We hope ull cuny make it Conduet your inesd FC and obter your elp,
bt year was great But tiis is another yeur. Contact 5t K2EDO
Yar an LU appointment, Tratbier 1Ot WEZTE 447 WAIEP 374,
WABAN 221, RIRXG 175, WBIALH 141, WRXDDOQ 131,
WAZUL 127, WAZALL 128, WAINLEP 1, WBICD| 94,
SWRLTW 72, WB2IAR o], W2ZFP 43 WARCAK 40, WAZFVH 33,
WH2ENS 30, W2rU 38 KIRDO 220 WALZIIM 21, WA'CE &8,
WE2ZWNZ 1T, K2EGE Jo, WE2ZNOM v, RZDEL T KIDAQT &,
WAZPCS 6. WR2YPO 6, KIZFED 4, WA2TUL 3. W2IDH 3, W222 3,
W2CVW 2, W2FIK 2, WB2ZTFRH 2. t8ept. K2DOQT 20. WN2RTB 19.

MIDWEST IHVISION

HARA — 50M, Al Calbert, KEYVU = ShO KPLVR. Attended
the Dakoti Division cunvention thus month amd was pleased to sec
we utatiy lowans in attendance, and watched WABSRM win a aew
Matchbox, WOL) hus retwed. Yonr SUM amd 3EC attended the
amalgamation meeting of the Des Mones Radio Amateur Assn. and
the Polk County Kepezier Assn, This group @ to be vommended for
their efforts i public reiations of lare in which we all indirertly
share the henetits such as; the exlubition sttion KEOMEX st the
Towd State b, providing communications o couudinating «
Hunger March bund Drive, and their annual Opersbion Santa Clus.
New officens of the Uttomwa Aimateur Radio (lubare WAPSSL.
pres.: KOYPP vicepres. WAQNNR, sccv-treas. & aew £IRS
appomntee v K#OQUD, Fhe Lwe County Weather Net 1s back un
ADAH0 MHz geh lue. at 00 PM, local time and welcomes

k-ins.

Vet oMT iHz ot i
bowa bane 1RIG 3970 1445 .
{rwwa Fone UG REFIU 1481

Tall Carn 30 3560 142 ™
Irattice WOLOX 529, KODDA UL, RGAZD 92, WAGAUK &2
WABVZH 38, KAYVU 75, WHMOU 20, WAOYTW 20, WABLEN |,
KAsGE I,

KANSAS . — SCM. Robert M, Susuners. ROBXT — 310 KaLPE
PAMs: KRIME, RPENU. RM: KOMRI. VHE PAMs WARCCW
WAQTRO. Hallowesn brought forth activity tn severul armeas inclus
i a pamde coommunicatinns efTort in Hiawatha and spook patrols
i Inhnson Counky and | believe amon in Saling, A pew Gened
Clgss licensee WADRLIC happens to be the ¥¥T of WRHBLY. 1 hea
by the wrapeving anotlcr gx-Kansun is active in Mo, K#BLX, ts now
gy, of Misouns Siow Specd Net, Sun. 1600 3704, New appoint:
ments; WBOBLY s URN WARZLL o OV KOTPC an O, New
ufficers ol Pilnt Kaob ARC ~ WAPRIR, pres.: WABGHK, noo-pres,
WHNY G, sevy WADYTL, treas. KABN QNI 1047, QT 3¢ in Jt
sessions, RPN QN 286, Q10 23 in 16 sesmons. RWN QNL Y8, TC
17 in 31 sesuops, K5 B4 Nt ONE 43, OTC 3 n 5 sesylons. bt
Wx man ol mondh s WOASY. AREC Zones i, 2, 3, 4,56, 7,8, 9%
13,14 and 18A all repocting activity totabmg 814 QNI 23 QTC
A ospestons, Zone )l recently been reotpanmed under the
feadership of WOBLI as #¢, The Zuae Two net meets Mon. af ) P.M
ua 390, 'the Dakota Divsion Convention wat sttended by WiH
srd WOHINH for therr part tn Central Arvea Siaff Meoting of i
National Traffic Sy stem. WOLNEHL is chunsn. Traffic: (Oct.1 WRHT 155
WOINGE (17, KOMRL 113, KQIMP 8. WAYLEE 87, WeCH) 73
WOBXE R, WOMA 5K, WAPEAN 4H, WABLLC Jh, WARIEC 41
GOLPE 37, WADZTW 3%, WOGCS 2 WBRBIY I, $re s
WHFCL 1o, WAGUR 13, WHQUZE 11, WAROZR 9. WHBGYT ¥
EWGL B, WARSEY B WOMCH 7, WADSRO 6, KOGZP 2. WAGNXI
I, WAPOWA 2 (Sept.) WOINEL 256,

MISSOURY — XUH), Robeet T, Peavler, WRBY — AL WPENW
Tt s with deep regret 1 oreport KEMLY as o Nileat hey, Ne
sppomtierts: WOHTDR o OBS, 00 IV, Appaintments renewed
WARELL ds OO, OFS, Qs WABKLUE as DR FAM,

Net Freg, imeqd;iNavy leav 020D QIC Mer
HON FHHE BEQO iy LYt K Weptdl
MON 2 3585 0348 Ly k3 164 223 Ay Hil
AN I3 204 Sy % e 4 Hpul
A PON 3961 4300 M-S s IDR 9 WARTA
Moxah A T4 M-S bR [ ni WGP
WEN 399F 0t o M % in 1] sl
HBN 2R fR0S M) IE578 0 3 WAplUR
PHD 2045 Oldu r 4 (Ll 5 WARhUE



S$B-etr:
Increase talk power, cut “splatter*

Our 444 base station microphone not only gives you increased talk power,
but cuts “splaiter” {and QRM complaints) to an absolute minimum! It has
superbly tailored response, with sharp cutoffs below 300 and above 3,000
Hz and a rising response characteristic for maximum intelligibility. The 444’s
rugged, reliable Controlled Magnetic element has been proved in gafaty
communications, and ofher tough professional communications applica-
tions, It delivers a ciean signal to the transmittar at lavels as high as crystal
unifs! (And, unlike crystal and ceramic tnits, the element fs totally immune
to the effects of temﬁerature and humidity.) The 444 also fealuras an adjust-
able height stand that makes for comfortable “ragchewing” sossions, an
- optional-locking bar for push-to-falk or VOX aperation, and a practically
indestructible Arme-Dur® case. Write:

Shure Brothers Inc., ﬂ
222 Hartroy Ave., Evansion, Ill, 60204




NEW! IC KEYER
Only

$77.50
. PPD
USA

« Selt completing dots and dashes.

« Dot memory for easy keying.

* Precision feather-touch key built-in,

» Sidetone oscillator and speaker butlt-in.

* Relay output keys 300-V @ 100-ma.

« Heyer time hase, Instant start,

+ B-50 wpm, Perfect dot-dash ratio.

« Send (SL or postcard for free brochure,

PALOMAR
ENGINEERS
BOX 455, ESCONDIDO, CAL. 92025

PUTA

“PLUG-IN"

FOR

YOURSELF
TRY RCC’s OLD RELIABLE “PLUG-IN"
SILICON SINGLE PHASE BRIDGE RECTIFIERS

FEATURES

= Standard 8 pin egtal bade mounting.

+ 1.5 and 30 amperg series with voltage ratings from 50 fo
0N yolts,

+ Reilable performance resuiting tom the use of fully glassivated
diede eiements which ars interconnected via welding.

= tdeal tor use fn maxkimum servicoable wpplications.

+ Direst Factary service with delivery of 1-99 guantittes either off
the shelf or withun 2 waeks.

BASIC RATINGS

COMMON

loutaut
TYPE
Ha,

i-49
by {3 PRICING
W,

BRPLG00 5

| BREAO0.5

[emEiE

I'DR MORE INFORMATIQN CONTACT:

RECTIFIER COMPONENTS CORP,

124 ALBANY AVt FRECPORT. MY. 11520 TELEPHONE: 516-864-0470

Congratulations to: WPOULD, who won first place in & po
competition sponsored by a literary oieb in lopling to KREET
RORCO an 23 years of mamiape; and to new Novice WN@E
WNPFLE teaches code to Movice aspirants in classes held by
Mules Amuateur Radio Club in Warrensburp. WHAUB is recuper:
nicely atter [ong stay in the hospital, KPSGI reports 27 logy rece
s far From participants in the Missour (SO Party. Fraffie: (€
KBONK 1349, WOHH 115, KPYBD 98, WPBY 77, WAQHTN
KPBIX 29, WOOUD 28, WAPTAA 28, WAPZLU 22, WA4OL
14, KpSGl 11, WABKUH 1o, WBGRT 9, WPURL 7, (Sept.y KB
lads, KOSGI 27, WNPFKY 3,

NEBRASKA — SUM, V.A. Cashon, KPOAL — Asst, SUM: V
Sayer, WADGHZ. SEC: KPODF, Appointments: WAGHQQ
WHDIO as OPSs, WAPLRQ as EC. WODJO as OVS, Rene
WAPLWE as £C.

Ner Freq,  CGMTIDays OGN QTC {
NSN T avEl o03o by 1489 22 WAR
Nky asen 0300 Dy 129 4 W
MMN 3982 1230 Dy 1248 27 WAY
WNN 29540 1300 M-8 861 i WY
AREC IuR2 1330 S 249 2 by
CHN 3980 LT Dy LiTR bl WAG
NEN 980 1000 M-b L8[ 1e WA,
MENTL 3982 2230 Dy 1128 £ WAR
WER{Sep; Jswir 0300 by HE ) 28 WP

KMIXEG an FCU employee is iransferting tiom UGrand [sland t
new Juty station in Mich, WOEXE s now WATSFE. Heard
WOETW and WOUEZ are in the bospital and that WgHOP
seieased. The West Nebraska Tech ARC has eight students in
radio theory and code class. WAQCBIT reports that the 160
Weather Net started Now, 1. Box Butte Un, Zineter AREC
reports QNI 21 for Oct. RPODE still is looking tor more FC:
AREC members, Tutal membenship In AREC to-date is only
Merry Christmas wveryone! Traffic: |Uct.) WALOD 240, WA
80, WRTQD 3o, WROCAU IR, WAUCH] 23, KQURU 22, W
16, KODOW 15, WOHOP 14, WRKPA 14, WMGA 13, kﬁKJl
WAPGHZ 10, WABP(‘(' 10, WPNIK 7, WARYGL 7, WAREC
WOFQB 6, BQIEN 6. KOSEA 6, WDIQ 5, WPHTA 5, WA
WHVEA 5, KPHNT 4, WA&)JKN 4, WAQLOY 4, KpOD
WABOEX 4, WARYGZ 4, WARVYX 3, WOATU 1, WARE:
WAPHQQ 2, EPOAL 2. (Sept ) KOPNER 400 WAPLRG 2.

NEW ENGLAND DIVISION

CONMECTICUT - S0M, John J. McMassor, W1GVT =
WiHHR. RM: KIEIR, PAM: K1YGS., VHF PAM: KISXF.
Net Freq, TimelDavs Segs,  GINT
(8] 3640 1uon Dy 62 343

2200
VPN 396 185u0 M-5 AF 540
1000 Su
VHE 2 [45.96 2200 M-S FLUN
VHF & 50,6 2100 M-S EA S 3 ¢}

High QN1: CN « K1EIR, WAIGFH, WiKQY and WIMPW, C
WIGVT, WIMPW, WALNMZ, WATOPE and K1SXF. 5L Wi
busy keeping clubs and CD units up to date on AREC, Dir. b
Club Letter requests Asst. Dir, nominees and suggestions frox
club ~ please (ospond. With sincere repret we add W1ADY
Silent Key — a» Vice-Dir, and Danbury CARA Bulletin bdits
dedication will be missed by many. The GN Fall Meeting wa
attended and much enjoyed - thanks to KIEIR for all &
ments, UN Bultetin notes pew time for CN Early Session at
Tri<ity ARC has enlarged Newsletter. Trumbull ARC 8§
cludes activity outling. ‘Ehree cheers add a clear fraquen
ARRL Commumeations Dept. on their 100th ssue nf H
Bulletin! Morphy's Marauders still piling up top scores, Meridel
pew oificers are WIFYG, pret,; WIWEL, vice-pres.: WIOW
WAIMYX, treas.: WIWHR, secy. Thanks to repeater statior
offered  thewr Facilities to Goblin Patrols! Conpgzatulatio
WAIGTS for Extra Class; WALLIG for Genendl; and WALM
ARRL Lite Membership! New Years Resalutiom: All clubs, ¢
OST in your locat library! Sincere thunks for another wol
vear atd Happy New Yeur to Al Traffic: WIBEY 299. WI1E
WIETW Jot, WALGTFH 158, WIMPW 144, WALNMZ 145,
130, WAINTR 121, KISXF 103, WAINLS 89, WAIMC
WATGGN 48, KIYGS 43, WIAW 38, Wibid 34, WIG
WATRVT 3%, WLV 20, WALOPB 11, WIKV 10, WY
WALPHE & WICUH §, WIHHR 3,

EASTERN MASSACHUSETTS —
- * WLADG expects te be w Fla. during the SEY, 0
WiALP. 3945 ktz 15 the place to iook for emergency news
fing. WIAOG receved reparts from Wis LE. HEG, kls NFY

SCM, Frank L, Baker,




AHA!YOU THOUGHT GOTHAM

made ordinary, evervday, run-of-the-mill antennas. No, no. no. We make
winners through superior materials and design, WALIFG won the New
England Round-Up championship with our 3-element 13-meter beam by a

margin ot 5,982 points! In Q8T since *53.

QUADS Totally satistied with quad.  Worked

DRAVIP, SM7TDLH, XELAR, DMYSEF,
FLBSR, F6ATIM, HK7VB in few hours,

Instructions breege. . \WHADOI

CUBICAL  QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
element and a re-
Hector( the gain is
equal to that of
a three element
beam and the di-
rectivity appears
to us to be excep-
tional! ALL METAL (exzcept the insula-
tors) — absolutely no bamboo, Compiete
with boom, aluminum altoy spreaders;
sturdy, universal-type beam mount; uges
single 52 ohm coaxiai feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
instaliation are inciuded; this is a fool-
proof beam that always works with ex-
ceptional results. The cubical quad is the
antenna used by the DX champs, and it
will do a wonderful job for you!

10/15/20 GUBICAL QUAD SPECIFICATIONS

Elements: A full waveiength driven cle-
ment and reflector for each band.

Frequencies: 14-14.4 Mec.; 21-21.45 Mc.,
28-29.7 Mc.

Dimensions: About 16" square

Power Rating: 5§ KEW.

Operation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 10’ % 1147 OD, I8 gauge steel,
double plated, gold color.

Beam Mount: Square aluminum alloy
plate, with four steel U-bolt assem-
blies. Will support 100 ibs.; universal
polarization,

Radiating elements: Aluminum wire,
tempered and plated, .064” diameter,

N Frameworks: Tweo 12X 1 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 74" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinich-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable.

Now check these startling prices —
note that they are much lower than
even the hamboo-type:

10-15-20 CUBICAL QUAD. . ... .. $37.00

10-15 CUBICAL QUAD. . ..... . v 32,00

£5-20 CUBICAL QUAD. . ........ 3400

TWENTY METER CUBICAL QUAD 27.00

FIFTEEN METER CUBICAL QUAD 26.00

TEN METER CUBICAL QUAD, . ... 25.00
(all use single coax feedline)

“Just o note to fet you koow
that as a Noviee, your 3-El.
153 Beam mot me RI Section

Winner and New England Division Leadet
in Novice Hound-np, Sve june (8T, p. 57
for picture of ant. (below). Tnx for a fine
working piece of gear, 738, Jay, WAILJFG

Compare the per-
formance, value, .. i
and price of the fol- - :
lowing beams and .
you will see that =

this offer is unprece- 5
dented in radio his- .
tory! Each beam is .
brand new! full size - %

{306 of tubing for -
each 20 meter ele- -
ment for instance);

absolutely complete including a boom
and alt hardware: uses o single 52 or 72
ohm coaxial feedline: the SWR is [:1;
easily handles 5 KW; %’ and 1" aluminum
alloy tubing {s emploved for maximum
strength and low wind loading; all beams
are adjustable 1o any frequency in the

2E120....... 521 4EMLO.......520
JE2.,....,.27% TELIO....... Ja*
4E120....... 3% 4E6........20
2BHE5, ..., 17 BElL6...... . J0%
JEILS. . .... 2 12E 2., ... .. 27

4ENIS......, 27% *20-ft. boom
SELLS.......30%

ALL-BAND VERTICALS

“AHN band verticall” asked one
skeptic. ‘*T'wenty meters is murder
these days. Let’s see you make a
contact on twenty meter phone
with low power!” So K4KXR
switched to twenty, using a V&0
antenna and 35 watts AM. Hereiga
small portion of the stations he
worked: VE3FAZ, TIZFGS, W5KYJ,
WIWOZ, W20DH, WA3DJT, WRB2-
FCB, W2YHH, VE3F(OB, WABRBCZE,
KISYB, K2RDJ, KIMVV, K8UIGY,
K3UTL, W8QJC, WA2ILVE, ¥Si-
MAM, WABATS, K2PGS, w20QIP, °
WAIWI, K2PSK, WARCGA, WR2- 4
KWY, WHWJ, VE3IKT. Moral: It's
the antenna that counts! b
FLASH! Switched to 15 c.w. and {}
worked KZS5TKN, KZ50WN, HC{-
LC, PYSASN,FG7XT, XE2I, KP4-AQr,,
SM5BGEK, G2A0B, YV5CLK, OZ4H, and
over a thousand other stations!

V40 vertical for 40, 20, 15,

¥ 7 ¥ 0"

10, 6 meters............ $14.95
V80 vertical for 89, 75, 40,
20, 15, 18, 6 meters. .. .. $16.95

V168 vertical for 160, 80, 75,
490, 20, 15, 10, 6 meters. , .$18.95

How to order: Send monev order only (hank, store, or United States) in fulk.
We ship immediately by REA txpress, charges collect. DEALERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139

J1R1



(7 DIODES £« )

STUD-
TOP-HAT EPOXY EPOXY MOUNT
Py 1.5 AMP 1.5 AMP 3 AMP & AMP
50 04 06 12 .15
100 06 08 16 2
200 A8 10 .20 25
4040 1 14 28 50
600 14 .16 32 58
800 20 40 65
1000 24 A8 75

RESISTORS

14 Watt Carbon Resistors.

The Following Resistors ara all American Made
Watt Carbons With Full Leads. (:ompletzly

Standard Some 5%, Some 10%, Some 20%.

6.8 750 5600 68K 910K

2 1000 6200 75K 1 Meg
27 1300 8200 100K 1.5 Megz
39 1800 1K 120K 2.2 Meg
82 2200 12K 180K 2.7 Meg
100 2400 18K 220K 5.6 Meg
270 2700 22K 330K 9.1 Mex
330 3300 24K 390K 10 Meg
390 3900 470K 22 Meg

K
620 4700 51K GBOK
Your Cast ..., 23 for $1.00 ppd. May be Mixed

HIGHEST QUALITY AMERICAN
MADE TRANSISTOR SOCKETS
2 Types Availahle—-3 Pin TO-5
5 Pin Universal For 1T0-5 Elc.
Your Cheice—10 for $1.00 ppd.

& Foot Gray Shielded Cable
With Molded Right Angle
PL-55 Plug—Very Nice 75¢
Each or 3 for $2.00 ppd.

GROUNDED GRID

FILAMENT CHOKE
30 Amp Current Rating. Less
Than .15 Volt Drop At 21
Amps. Fully Shielded. Small
Size. High Reactance At All
Frequencies Above 3 MC.
Approximate Size 27 x 3" x
4°, Prica: §7.95 ppd.

3 AMP
BRIDGE RECTIFIER A
400 Valts PIV per leg. -
Mangfac:ur;d By a ‘
emtec! '
$1.00 Each or N,
3 for $2.50 ppd.
ITT 1N40O2 12¢ Each
ITT 1M4004 18« Each
17T IN4QO7 8¢ Each
TI IN914 16 for $1.00
RCA 2N3055 $1.50 Each or
3 far $4.00 ppd.
IN27Q 5 for $1.00

SEND STAMP FOR BARGIN LIST
Pa. Residents add 69 State sales tax
ALL ITEMS PPD. USA

m. weinschenker

K3DPJ BOX 353 IRWIN, PA. 15642

DZG, WAls DXI, DMQ, WLIRIB, WAIKFE and K1GSO are Silen
Reys. WIALP held an LO meeting at his QTR with Wis QYY, AQC
DES, CTR, BOM, CE, EIPNB, WAls 1EE, I¥YQ, MEG ang XYL
present. EMIMN had 7 sessions, Bl traffic, 137 NI
EIHOXX/GIRFLL, in Boston ot a vonference, visited W1PL, Yuu
SCM hay 1etired. New officers of 1200 RC W1DL, WAL EH, pres
KIMUC, vice.pres.; WAINYR, seey.; WATLXU, treas, WAIEZB |
ob 2. KIPRB in a new location. W1iTH/4 is on 20 ssb, EMN had &
sessions, 46d ONIs, 230 traffic. WATGHT is on 1, The T4 RC me
at WITIP's OTH, WALEOT is treas. of the Norwood RC. W1SON
on 75, WAIFRY is secy. of QRA. WALHUD is in fite service an,
WAIPGH i in Okinaws, WAIMAJ has new TA-313 jr. und 18 are
cogdingtor for ECARS, WaSYN is ex-WIGYZ. 6MCBN had |
sexsions, 51 QNTs. E1UAF getting set up again. WALNII has ne
tuwer. WIALP attended nweeting of Mucphy’s Marandess
WALKZEs, also went to meeting of Norwood U, W100P spoke 4
the South Shore Club, WNINRT formed the Breckton Area Novic
MNet on 21120-21130 at 0100Z, XEILK and HEICFS/HE] visite
WEIMD, who has o aew tower. SE Mass, Univ. WALOEG! ] was i
Maine during the VHF Space Net Contest; WALs DY, MSK, 1Y
were the operators. WAIMYK made an antenna tuner, WAIOWQ
on 2 and 6. K1EPL reports NEEPN had 5 sessions, 122 QNIs,
traffic. WAIMGE) has vertical for 1. WINF dumng some DXin,
WNIPFD has a 90A transmitter Arc-5 receiver. WA IMSE waorke
VEPMBC on 80 cw, WAls KZE, EAK received award at the N
DXCC meeting. New appointees: WIAAL, KAGGH1 s OVS:
KIHRV, WIFUR FCs; WAINRV 0OPS; WABWNLI1 OR]
WAIMGQ OBS, Endorsemenis: K9AGP/L as OVS; KIPNB E(
¥1AQG SEC, ORS, OBS; WIMX ORS, OPS. OVS; WITZ (BS, OC
WIKBN OBY, ORS; KSILF/1 ORS; W1AQV OBS; WI1DOM GRS
WIPL ORS, WICRO/4 is in Va, WIOYY is on 2 and 0. WALLF
petting to W2-Land on 2. KBILF/1 now in Sudbury. Barnstable R(
KLIPBO elected WATTWD, pres; R1FPL. vice-pres.; WIFES, secy
treas.; WLALF, K1s LEK, £PL., WALTWD, advisory canem. WN1PD
{WIRAN's son) has 2 DX-HOB and $#R-108, WIRHN is on 75 an
20, Middlesex ARC had 2 Noa Hams HNight. WIEFT 5 on 1
WATKDL at Hoiy Cross Coffege, WIUYY. WAINHI pot rmarzie
EQUKL/L on 2 in Marshiield, WAIKXQ home 2bd an 6. Whitma
arkd Massasoit Clubs bad 2 foint meeting, £1I1D0U has Clegg Z-mete
fo ng, K10PQ pow in Magnolia and on 80-11 amd & WAIQOZ
Net Mgr, of the bacly Lighty free Net. WIFY I home fror
hospital, Boston Repeater Assn., WALNIR, Wis DPD, GAR, UM
UVE, KIPQY ace ou the Comm. Minuteman repeater, WIHWK |
Westan College Observ. Quannpapowitt Radio Assn, held an quctio
WILMU went o the [at-Meter Assn. convention in Ghent, N
WAIMID is now in Holliston, Traific: «((ct) WAIEYY 29
WIQYY 272, WEPEX 263, WICE 184, W10 167, WIABC 131
WALIFE 78, WAIMSE 73, WAIMYK 71, WIEMG 70, WIMNX 6!
WIATK 35, WAIDIC 25, WAIMWN 24, WaAlOW0 24, K1PRE 2
WIPL 20, WIDOM 18, W1AOG 17, WATFNM 12, K1EPL 8, W11,
X, WNINRT B, WAIMGQ 4, WNIPDM 4, WIFIN & WINF
WNIPFD 1. (Sept.) WAIMSE 50, WAlOMM 17, W1DOM 1
WAIKZE 6. {Avg.) WAIOMM 63, WIDOM 6,

MAINE  5CM, Peter E. Stetling, KITEV - 82C: KICL
PaM: WALFUM, BRM: WIBIG, K15HQ and XYL K1VEB moved
Hope, Maine. W1ILU has been transferred from Kaston to Portlar
t want to thaok everyone who participated in the antenna rusing
Streaked Mountain, The ¥Yankee Hepeater, ali set to go except |
the ficense, will be on 14534 fransmit [46.94 receive. it shot
have very sowl coverage from Streaked Mountain, incated
Buckfield. WAIFCM has joined Lntruder Watch and would app
vigie ayone hearing of intordérs to get in touch with him, K15¢
15 now en Extra Class licensee, W1OXR is still awniting his repeat
New hams in Maine are WNIPEV, WNIPET, WNIPEK, WALPE
WAIPHE, WATPJS, WNIPIN. Congratulations, fellows, Interes
ir an appomntment? Get in touch with your SUM for injermath
Tratfic: (Oct) WALFCHM 200, WIBTG 78, WICTR 26, WALJC?
9, tSeptl.) WALFOM 236, KITEV 9.

NEW HAMPSHIRE - 5CM, Robert (. Mitchell, W1SWX. Act
RM: W1UBG, Endoements: K1AC, as URS; W1ALF 25 URS
OFS, New appointee: K1GMW as ORS. £1RSC was the only I
send in monthly repott. W1URG, when not on the NHVT Net,
192 DX countries vonfirmed. Welcome to new hams: Wa P
WALPRD, WNTPIE, WN1PICG and WN1PLY. W1BI'W was at the b
England DXCC ineeting, WAIISD & aming official buileting nigl
i 0.3 Mbz. K1BCS was apponted by Governor Peterson to
Search gnd Rescue Study. WICTW has mven up his other
WIIQL, WIDXB and K1GMW are very active on the NHVT |
WIUBG reports 174 check-ing amd 134 traffic om this
WB2ZEYM/1 has new QTH in Ringe., Merry Christmoas and Ha
New Yezar to all, Traffic: WALJITM 419, RIYMH 156, WIUBG
K1GMW 73, WiDXSB 24, K1CTO 21, WIMHX 7, WESWX 5.



25 Watts isn’t everything,
but with everything else
it's GREAT!

aLADDING 25™
* 25 WATT - FM

* 6 CHANNEL

2 METER

* TRANSCEIVER

We loaded this rugged, new,
two-meter radio with 25 watts of power and then packed
it with desirable teatures that make it the most wanied two-meter

amateur radio on the market. It's the Gladding 25™ from Pearce-Simpson,
Division of Gladding Corporation and the World's iargest manufacturer of
marine communications equipment. Best of all, because of our unmaltched
maring voiume, we could add a prica tag ta it that can’t he maiched by anyone,
anywhere, and still give it custom quality, Great! 25 watts and a ot more, from

Pearce-Simpson. $24995

® 25 watts output ® 0.3uv sensitivity for 12db SINAD e built in 12 volt power

! . le uni
supply » matching AC power supply accessory « 6 separately switchable trans- ~ "oPle unit
mit and receive channels ® Economical vacuum tube driver and final. 329 Qs +
* Plus » 8 pale crystal [attice filter » Transistar sockets » Glass epoxy printed cirguit with accassory
hoards » Quick disconnect power plugs » Mounting cradie » 1 wait output switch AC Power Supply

Suggested List Price

4GLADDING HI-SKAN ™

8 Channel VHF Monitor
e Automatically scans 8 pre-

CEaBSE S WY kB selected channels e Switch for
T Tw o o vE | g manual selection of channet
Wl \ 8 Priority channel e Bypass chan-

nel « TIBVAC/2VDC budt in

power supply ® Mounting cradie $999‘5‘

e Can be tuned to 2 meters.

'Suggested List Price

DVISON CF GLARDRING CORPCRATICIN
.0 Box 800, Biscayne Annex, Miami, Haonda 33152

PEARCE-SIVIPSON F‘TJ
| -
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‘BAND conditions are crowded
and noisy — except on the higher
work the

frequencies. You won't

world any time you want, but you can

ances on the lower bands. No QRM to
speak of, a0 atmospheric nrotse {0
make copy difficult, fust enjoyable
ragcbewing.

A. LITTLE time and a few ideas
from the ARRL VHF MANUAL wilf
put  you

an the air in this most

enjoyable part of the spectrum,

r

FFIINK ahour it and look at a
copy of the VHE MANUAL the next
time you are in your local dealer’s
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$9.50 s

$32,00 Elsewhere

AMERICAN RADIO RELAY LEAGUE
Newington, Connecticut 06111
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RHODE 1ISLAND — SCM, John F. lohnson. K1AAV - SEC:
WIYNE, RM: W1YRQ. PAM: WETXL. vHi PAM; K3iTPK, RISPN
repotts 31 sessions, 531 ONL, 54 fratlic, 'The W10P Club of
providence invites all bams 1 the state to patticipate in the events
scheduled For their [ifty year celebration of ARRL witibwtion,
Spevial events will be announced in UST. The Newport County A8
wf Newport held 2 sucuessiil auction and plans special programs on
umeter fm K1LXQ and X¥[ returned from a tip ta Hawail.
WALICO who also is called “Little Rhody” has been very avtive
running phone patches for the Navy nt the South Pale, He puis a
yery strong signal at the pule with his Swan 500 and Ulassie-36
heai, WIWAC will be on six meters after he instalis his new beant
K1ACIA is building some new 2-.meter fm equipment. WALICO as
been active un SU-meter sideband with WALICQ. WALCVE will
soon have his new Henry 2K in operation and will be woiking on
the hud to find DX contacts, Traffic: WI1YNE 27, KIQFD 4.
K1QET 3, WA THBW 2, K1VYC 2.

WESTERN MASSACHUSETTS ~ SUM, Percy . Moble, WIBVR
. SFC: WALDNB, CW RM: WI1DVW, PAM: WAIMFB, VHF PAM:
WI1KZE (Berkshire County). AREC members by vuantics: Berkshire
16, Franklin 3, Hampden 25, Hampsbire i1, Worcester 12, Total 44,
WALDYY has resigned as Bedkshire Coupty BC. Attendance on our
\Wost, Mass, L traffic net has improved greatly since wWe have slowed
Jown nur speed. Dunng Oct, WMN nad 134 ONLs and handled ¥9
wsages, bop five in attendance were: WIBVR, WALLNF,
WIDVW, WALITL, WALLP). New appointees: WYk, WALITL,
EIVPN ax UPNe WALTTL, K1VPN ORSs. Our PAM reparts that the
Wesf, Mass. bonme Met held 17 sessions with 36 check-ns and
handled 15 messagex, Club ofticers at Worcester Veuh's W1YK are
W43 FTFD, pres. WAZIVE, vice-pres, and chiet op.: WA JEWT, treas.,
Ted Martin, sevy.c WIFL, trustee. WA ]FBE did right well 1 the
EMT. WALITL is active in 4 nets. HCRA reports WIMOK celebrated
AN years 23 A licensed amatcur in June: WiMM has 52 years; and
W1ARA will make the 30 mark in another year; The Mt, Tom
Repeater Assn, is still petting out its fine monthly publication
Pitto, Murphy’s Marauders with their “Murphy Message.” MARC
reports WIACP's new mni-heam works One ~ Ist contact a WAL
and 2nd a G3. KIYLU and XYL aie now in Anz. Your SCM wishe:
to thank the club editors who wore conperatve cliough to Tun
piug in their bulletins for our WMN and WMEN nets.

Met kHz Time/liayy

W Mass Bmergency 3938 Sn R30 A M,
W Mass UW Tfc 3560 Dy 700 PM.
W Mass Fone SCE N BLF RU30 BM,

‘Fraffic; KI1S8H 152, WI1BVR 119, WAILPY H1, WALLNE 52
WIKK 30, WIDVW 23, WAIMEB 15, WALDNB 14, WALTL L
W1TM &, WALFBE o,

NORTHWESTERN DIVISION

\DAHO — SCM, Donald A, Crisp, WIZNN — 30 WATEW
WIIUO has quialified for DXCC vn 14 meters. WIGHT is no
Lawyer Magistrate and Court Administrator for the 2nd Judics
Instrict in ldaho and bas still managed to quality fot the PSH
WATIRA is the new FARM Net Mgt replacing & THLR who h
Jone an outstznding job in that cupacity for several years. K7UBC
spunsering JY2 as ¥LEL memhes. Princess Muna 1s the XYL
Kmg Hussein, J¥1 o1 Jordan. WATHWD, WATRVV and WATRC
conducted a Z-neter fm test from Wamiak Bute in eastern Wa
which resulted in good cuverage of Northern 1daho und Easte
Wash. us far west as Watla Walla, WTOWA teporls sigials were gu
in Lewiston. WIAXL reposts weather intormation trom the Fnt
mountain Weather Net on the Ashlon B station. The Net me
daily except Sum, at & AM. on 3970 kHz. FARM Net reports
araions, 975 checkAns, 31 traffic handled. Idaho PO, Net reps
13 sessions, 94 checkeins, 8 traffic handled. Trafflc: W7CGHT 1
WITY $9, WIZNN 31, WATRDD 29,

MONTANA — SOM, Harry A Roylance, WIRZY At S
Heortha A. Rovlance, KTCHA. BHC: WTTYN. PAM: WATIZR. B
fficers For the Yellowstone Radie Club ase KIVCA, pres.; K7BY
cire-pres.; K7GHC, board. New OO appointee is R7LIV. East
College has a new RC, A VHF meeting was held in Helena Qut.
with 44 VHFEers attending from all over the state. Reports on
seven repeaters was given and @ VHF Advisory board was sct Ul
cnordinate the mput and output of the different repeaters in
wate, Fwd mwere tepeaters are proposed for tonc ayuess A
anto~cali and the works. Endorsemuiis: WATIZR as PAMI K70
KTPHQ, RTNDV, K7EGL. RICHA s $Us; WIIRG and WTOK
Civss, W7IES and WTDB are making tone inodules for their 2-m
rigs. WATIQS was appointed to head the VHE Adwvisory Ho
WTLBK appears in $he PRHR moathly. KTECE 1s back from U
Montana Traffic Net repotts 837 check-ins aid 45 picces o 10




BARRY HAS SLOW SCAN TV

Robot Mod. #80 camera—%465.00 & Mod.
#T70 monitor—$495.00 (f 1.4 Macro lens
$60. 00)

SWAN 2‘0 6 meter S5B tran.swrwr exwﬂent condlr.mn
with new 117XC power supply/speaker $I25

P&H 6-1530 TRANSYERTER, 3 watts of 20 meter drive
gots égn watts pep out on 6 melers, good condi-
tinn. 395

YEARCE-SIMPSON GLADDIMG 25, 1 meter {rans.
EZS’{B:; brand new with AC/DC power supply, FM

LAFAYETTE HA-144 2 meter poctable transceiver in
like new condition, with leather case. $95.0

DYCOMM BLOCK BOOSTER 2 meter EM mobile am-
plifier provides 50 wutts out for t0 walts jn. $89.95,

DYCOMM 100" I wmerer mobile amphiier puts out
M0 watts when driven by 10 watts of B, $185.00,

DYCOMM “BRICK” or TR-22 BOOSTER, one of the
most popular Your 1-2W HT can push out 20-25%, $69.95,

DYCOMM “SUPER BRICK/TR-XX BOODSTER” Now
you can have frara 35-45W for 8-2 watts input. Typieally
AW output for & 1 waly input. $99.95,

DYCOMM PRESCALER divide by 10 prescaler will
work with any counter, operates up to 240 MHz. $39.95,

DRAKE TR-4 TRANSCEIVER covers 80-00 weters,
c&a‘:’cgl‘?gt vondition, with  ACHMS-4  power supply,

HAMMARELUND HOQ-1008  peneral coverage
with ham bandspread, good condition. $95.00,

HAMMARLUND HQ-170/CLOCK, 2 ham band anly
lrielcesi‘:}cbr giving superior performance on f-160 meters,
H1o%.00,

DX ENGINEERING RF SPFEECH PROCESSOR, un
RF-type speech clipper designed for the KWM-Z or
2% series, Contains an integral rmechanical flter for
gr;rlalfitgr suppression.  Specify model 325 or KWM2,
b T9.580,

regeiver

COLLINS 7583 B and Collins 7553 .
Write. $795.00,

TMC-GPRY RXD w. TMC GSB-1 botl: units $495,00,
COMPLETE Coltins §7line. Write!
BARRY ELECTROMNICS 512 Broadway

New condition,

.'.!......'C....0..0._0......C......l‘...Q...........00'.............".

New York, NY 10012
OSSR EPIC RIS PR BOPRRDERRO ORGP RRERIROUOIEREGEDBOPRRBROPONIREIREPRY

esssscnssescsossavsse BARRY ELECTRONICS se¢scvccosconconcoccne

BARRY PAYS CASH for your unused equipment, tubes, components, semi-
conductors, etc. Send your list today for a fast cash offer.

w
FREE: Wlth purchase of Momtor only—-
5 min. demo tape. Gets you on the air
for only $495.00

PAPST “PAMOTOR™ a small muoftin type fan of all
metal construction good for cooling hot hnal tobes for
Tonger life, Brand new/iealed carton. S1495,

ITC Oil Filled Plate Transformer 6636 VCT @Sm} ma
continugus duty. {1220 primary. 12 [bs, $85.0

SURGE SUPPRESSOR CE—-PS?.ZOC profects s:llcon
diodes trom transients coming in on the power line, For
T KW avg. power and a 220 VAC fine. $35.00.
CE-PS120A similar to above but 110VAC @ IRW. $10,
TRANSMATCH PARTS .  WE CAN SUPPLY THE
PARTS NEEDED FOR BUILDING A HIGH POWER
TRANSMATCH SUCH AS THE OMES DESCRIRED
IN QST (JULY °T0, OCT. 71 etfc.)

CERAMIC SOCKET for 3-S00Z, 4-400.4 etc $2.50,
CAPACITOR, 100 mfd. (rz;4UUV'DC

iFNN!?\l § UXC-5n0, 25-500pf i 15KY ‘D(, r‘ﬂ', $110.00,
LICSKF-2300 (2300 pfd at L0 K VY. Write

LUTC TYPE CG-310 Transformer, puts out 4000 VDI
gssl amp oh a continuous duty busi, Reg, Net, 31080
WEF S'IOCK AIR-DUX COILS, WRITE.
CORNELL-DUBILIER “HAM-M” ROTATOR., New/
camplete, $99.95,

GOMNSET COMMUNICATOR IV {3341) 2 mefer trans-
mltter,lrccewer with maiching GONS YFOQ, excellent.
HALLICRAPTERS S3.122 peneral coverage fecciver
.'ﬁ.,‘{rv gzood condition, .54-34mbz < ham bandspread.
YAPSU FLAx400 TRANSMITTER 8¢ fo 10 meter
gsl;l;gsla;ttcr with built in power supply, mint condition,
SONA LABS “SCAN-O-MATIC* 2 meter 1D channel
receiver with scanning and channel [ock-out, $139.95.
CRYSTALS for the above receiver, §5.00 EA.
COLLINS MP-1 mobile 12 VG power supply, designed
for the 32% series and KWM-2 bur will work with most
vther modern 200 witt pep transceivers of transmitters.
AMECO FX-62 TRANSMITTER covers both 6§ and 2
meters on AM and CW. Wimalching Ameco 611 VFO
fike new, $165.00.

Tal: Walker 5-70400

SO P NGO REBPOCOROORRUGOORORISOPRASOIDABROPRBONERRIERRISRRIOSPEORABROOORSY

.. COMPLETE YOUR HAM SHACK with THE B|GGEST‘I‘:W‘4L11 )
QUR NEW HOME WEATHER (NSTRUMENT. Gg{lg%t%?e%ré;}“‘r wit ";LSE;NO“
PREAD WIND SPEEDS N TWO insulatar
SCALES; CALIBRATION 10 106 mph r o
PHANDSCME HARDWOOD CASE 4
17 YEAR WRITTEN GUARANTEE
VELEC I RGNICS  EMPLOYS
GRA S IRC )
INTEGRATED. CIRCUITS Palent LInconditionally
5? DISCOUNT TG ALL HAMS D219104 Guaranteed
ATVIVE I WEATHER METS
“lacludes Display Unit and Rotor GREENE tenter insulatar with BALUN 31230 post
werchanism (bath shawn | 60 H. % GREENE center insulator NO BALUN 5 9.00 paid
Il:‘iri] Inr, mounhr;g hqrdw—arle 528 COMPLETE HD'E;G NEEI:?LV constructian  drawing % 600 U.SA.
atiary, instruction monun PO .r G P FR
ideale § As IE‘”rM}AID v 3 Pilgrim Dr,
ealor irquirie? 1 GREENE INSULATOR oo aapq, NE 03102
agsaciatas, BOx 333 GODDYEAR, AT 85338

13K,



TYMETER-®

"Time At A Glance™”

#100-24H

‘16

Made in
U.5.A.

Walnut or ebony plastic case.
47H, 7HW, 47D 110V 60
¢y. Guoranteed Ope Yeor,

At YQr catur, or
DIRECT FROM

PENNWOOD NUMECHRON €Oo.

TYMEYER FLECTRONICS
7749 FRANKSTOWN AVE, PITISBURGH, PA. 35108

ENJOY EASY, RESTFUL KEYING

wih WIBROPLE Y|

Sending becomes fun instead
of work with the EBEM]-
AUTOMATIOQ Vibroplex, it
actually does all the zrm-
tiving  nerve wrecking
work for you, Adjustable
to any desived apeed,
Siandard models have pol-
ighed Chromium top parts
and gray basa. Deluxe
. models algo inefude Chro-
mium Base and red finger
and thumb pieces. Five models to choase from. Priced at
S$29.95 10 $36.95 tor the deluxe “Cinginal’’ Vibroplex,

VIBRO-KEYER

Worke perfectly with any
Hlectronic Transmittin
Unit, Weiahl 2
& bake 8}§ byd
hropiex’s ﬂnely
parts, red knob and finger,
and thumb pieces. Standard mod-
¢l 522.95: Del uxe madel includes
Chromium  Plated Base af only
$29.95,

Order today at your dealers or direct

THE VIBROPLEX CO., INC,
813 lruudwuv New York, N. Y. 10003

FREE
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Far Dipoles—Yag nts-—[n\rertod Y—Dnghlst
n,

Full Leinl Power 3-43 MG,
ight—Wanther-proat
11 impedance Ratio—Coax Fitfing
Taket Place of Centar Insulator
Built-1n Lightning Arrestor
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Bax 513, Brielie, N.I. 08720
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traffic: Montana PON reparts 610 cheek-ns, 45 formal traffic a
3 wswmons. Traffics WATION 1300 WTERB 103, WIIBK
WATIZR [T,
ORFGON - 5CM. Dale T,
M: KIGGO. PAM: KTROZ. Tratfic:
KRIQFG 92, WATBYP 13, WATMOK 13, WTLT 6,
hIWWR 4, WATKRH 3.

WASHINGTON — SCM. Arthuy Heaning, WYP] — 8EC: WTUW
AM: WIGYh. PAMs: WIGVC, WIMOW. VHF PAaMs: K7RBI
KILRL, New appaintments: WATRBLW as £ Grays Hachor Count
HAZDEST? “ay KU [sland County, WATELL, EINZV ax OV
K4ZDK/T as OPS and OO, WATAVT passed Advanced Clase exar
Regret to report W7POS became a Silent Key. Best wishes to new
anged WAVLVN and WATERM,

hastice, K7TWWER — NFC: WTHL
KINTS 156, K7OUF 11
WML

MNer Fred, Fimet2) NI QI Sess Mg
NTN w0 i#3a 134 182 i1 WATHK
NSN 3700 axin 541 k2 2 WATOC
WHN J89¢ 0248 339 428 3 WIGY
NwSs8 3edd niin 1le3 Al k3] RTHE
sREC 3930 Su 18U0 3% & 4 WTUW

Comrats o WIBA oo uchieving his 240th consecutive monthiy B
wertiticate — that's 2U vears straight, fellows, Swap-N-8hop uperat
by W7SYS meets mat. 9:30 A M. on 3960 kElz or tey 14535 A
Tug, fullowing AREC net at 02002 Yoy vht Swap-N-Shop operat
by WATOBC and other NUSs, The HAMS Club of Iiverett on 146,
aperated “Pumpkin Patrol” Halloween with Marysville Palice Den
the Walla Walla Club had 14 members also working with lecal Poli
uri Halloween, WSN (ew) now has 11 members with (B0-met
capability, QUWA Section Une Jdinper had a big turnout at the k1
Club, Seattfe, WATOUY 15 new mpr. N8N and looking to1
checkeins m this net on net amd traffic bandlng procedures. 1
Boving Bems Wash, State QSO Party ivd theix baggest panty yel wi
L5Y entries. WTRAR increased power to BUO watts for wint
sperating an IR4S kHe 38TV Not, WATIRZ is lovking tor check-i
tor 9.6 kHz C1 Net, New officers of Skagat ARC ae WaTGDY
prics. WHGLIO, vice-tres; K PDBL, seov.-treas, Praflic: ooutr WS
B4l WATHRR 744, WIPT 231, WTKZ 207, WA7AVL 182, WT¥
HHd, K70TP 102, WIMOW 25, WaXT 73 WIGYF 62, K7OQXL 5
WATOUY 54, WATHUL 51, wiGVC 32 WATLMO ju, K MIZA 2
WPRDN 207, W2APS 26, WATEDO 23, WakY 22, KIBBOD |
WATLOQ 15, KTLRD 14, KTOKC 13, WATCYY 12, WIQUV |
WIPZHZ Jo, KTWTCG 53, WYAIB 3, WATGYB 4, WATLOV

WATORC 4, WTRXH 3, K7EFR 2 KTNZV 3, KTIRL 1, (Sep

KTINZV ].
PACIFIC DIVISION

EAST BAY « SUM, Faul J. Parker, WRADHI — RMs: WolP
and WAGDIL. Not too much news ths month, KeTX hack tro
Tex. says Monimng there 98 (8. WBAY W working fard op NC
wid NCN2Z, Woll'W also working hard with much 10T apd NC
work, Here is atathesr Novice Net for those who are stil erys
vontrolled; The West Coast Traffic Net 1 WCTN) wiuch meets Mo
Wed. and £, af 4:00 M. locud time (OU0UZY on 780 kifz plus
minus 16 kHz. They ure looking for ag NCS Lor the Mon, Net.
interested get i touch with WAGLKS, { would love ta fear tre
you and your station activities, be fhey evet so trivial, Tratf
WaiPW 185, WBOVI'W 33,

HAWAIL — S, Lee k. Wical, KHallZ b ~ SFC: KH6GQ
Asst, SEC. KH6BZ], gM: KHSAD, PAM: KHHGIN, VHF PA
KE6GRU, (S Mgr.: KHaDQ. ECs: KHes GPQ, BAS, GKD, B
wid GLTL RACES Nets: Coordinate with Dick Hamada, 8
Prepatedness — soumething no emergency should be without.
ARRE SET takes place Jan, 1%, 3072, Get invelved by condacti
sanur lgead B, sland RO or S8 KHOGOW for tusther deta
Phone is 43%-5693. Full SET details 1n thos issue of UST, Ko G
reports the Honolulu DX Club did another outstanding job dus
the (U3 WW Test, WEAKS/KIIG 15 on 1 meters with his new ¥u
FT-EV. Ditte sepurts RHOBZE. KHSGED pluns a new ng o
meters. K1GGS/KH6 waid Alohas and transferred back to a ¢
asstenment i “snowland,”  Fx-KHAGED 5 now  WALO!
KHEYL/6 ouw signing KEQT. KSCIT/KH6 www bas WASFH
KE6"s Henry No.3K Ki+ Deck and will soan be on w/high power
town for surf and sund is WAY VGY/KHE uad company (X3
WhUIGY wants o run Righ power 2-meter Glouble hop 1 tests v
an nterested Kliker. Lx-KHABSL now back 1n the ilands sige
EHoGSH, KHOFGA has o new antenna up in Hawail Kal. KTi6¢
reports activits at the fow end of 40 meters. WBBYFAJKHG b
new PT-100, WAZKDZ/RHD tecently reiumed from a Far |
swing, Keep your monthly reports coming, Remember to muail t
un the fiest of each month. Aloha, Seasons Greetings,

NEVADA - S0M, Leanard M. Norman, WIPRV — Sk
Mike Hlan, WATBEU, 360 ¢herey 5t., Boulder City, NV 891



R=4B receiven

# Linear parmeabiiity tuned VFO with 1 ke dial divisions,
VFOQ and crystal frequencgies pre-mixed for all-pand sta-
bility & Covers ham bands 80, 40, 20, 15 meters completely
and 285 to 20.0 Mc of 10 meters with crystals furnished
e Any ten 500 ke ranges between 1.5 and 30 Mc can be
covered with accessory crystals for 160 meters, MARS, elc.
(5.0-6.0 Mc not recommended) ® Four bandwidths of selec-
tivity, 0.4 ki, 1.2 kc, 2.4 ke and 48 kc & Fasshand tuning
gives sideband selaction, without retuning & Moise blanker
that works on CW, SSB, and AM is built-in & Notch filter
and 25 Ke crystal calibrator are built-in ® Product detactor
inr SSB/CW, diade datector for AM & Crystal Lattice Filter
gives superior gross modulation and gvérload characteris-
tics # Solid Siate Permeability Tuned VFG & 10 Whes, 10
transistors, 17 diodes and 2 integrated circuits e AVC for
SEB or high-speed break-in CW @ Excellent Overload and
Cross Modulation characteristics & Dimenslons: 54%"H,

10%°W, 12347D, Wi.: 16 Ibs. $475 oo

L DRAKE 4 LINE — Superior performance

Versatility ...
Accuracy ...
Dependability

Use VFQ of either

R-4B or T-4XB for

transceiving or
separately,

" T=4XB transmiTTER

® Covers ham bands 80, 40, 20, 15 metars complately and
28.5 to 20.0 Mc of 10 meters with crystals furnished; MARS
and othar frequencles with uccessory crystals, except 2.3-
3,5-6,10.5-12 Mc, » Upper and Lower Sideband on all
frequencies ® Automatic Transmit Receive Switching on
CW (semi break-in) @ Conlrolled Carrier Modulation for
AM is completely compatible with SSB linear amplifiers
® YOX or PTT on S5B and AM built-in @ Adjustable Pl-
Network CQutput e Two E-pole Crystal-Lattice Filters for
sideband selection, 2.4 ke bandwidth @ Transmitling AGC
prevents flat topping e Shaped Grid Block Keying with
side tone outgut e 200 Walls PEP Input on 8SB— 200 watls
input CW e Meter indicates plate current and relative out-
putl ® Compact size; rigged construction » Solid Slate
Permeability Tuned VFQ with 1 ke divisions « Solid State
HF Crystal Oscitiator & 11 Tuhes, 3 Transistors and 12
diodes e Dimensions: 5'27H, 10%"W, 12147D. Wi.: 14 |bs.

=E489500

R. L. DRAKE COMPANY « 540 RICHARD STREET * MIAMISBURG OHIO 45342

$59995

34-PNB Plug-in
Noise Bianker .. .$100.00

RV-4 Remote
VFO for TR-4 ... .$110.00

R. L. DRAKE COMIPANY

TRANSMIT: ® YOX or PTT on S8B or AM & Input Power:
888, 300 watts P.E.P.; AM, 260 watts P.E.P. controlled
carrier compatible with SS8B linears; CW, 260 watts
Adjustable pl-network.

RECEIVE: ® Sensitivity better than % uV for 10 db B/N e
LF. Selectivity 2.1 KHz & 8 dB, 3.6 KHz @ 60 dB. ¢ AGC
full on raceive modes, variable with RF gain control, fast
attack and slow refease with noise pulse suppression e
Diode Deteclor for AM reception.

The ultimate in

SIDEBAND TRANSCEIVER

erformance

SR T e R S

GENERAL: & AW amatsur bands 10 thry
80 meters in seven 600 ke ranges e Solld
State VFO with 1 ke diaf divisions e
Modes S8B Upper and Lower, CW and
AM e Bullt-In Sidetone and automatic
T/R switching on CW & 30 tubes and
sami-conductors @ Dimenslons: 57/y"H,
10%/4"W, 14%:"D, Wt.: 16 [bs.

540 Richard Street
® Miamisburg, Ohio 45342
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V crysta BARGAINSj

Depend on . . .

We can supply erystals
from 18 KHz to 80 MHz in
many types of holders,
Over 6 million crystals in

stock including GRIA/AR,  UWVISion OF 808

WHAN
ELECTADNICS, iNC.

2400 Crystal Dr.
Fort Myers
Florida 33901
{813) 936-2397

Send 10¢ for new
tatalog with
ascillater circuits
and lists of
thoysands of
frequencies in

FT243, FT241. M&7, HC-
8/U, HC13/U, etc. ORDER
[HRECT with check or
money order to JAN
CRYSTALS. For first class
mail add 15¢ per crystal
- for airmail, add 26¢ per
crystal. Inquire about
special guantity prices.

stock,
SPECIALS
falnr TV crystal (3579, 545 KHz) ware leads *;ESI[U)
100 KHz frequency standard crystai (HG 131‘IJ) 4,50
1000 KHz frequency standard {WC 6/U) +.50
Any CB crystal, trans, ur rec. )
{excent synthesizer crystais} 2.50
Ary smateus band crystal in FI-243 holders )
(except 8D — 188 meters) 1.5

80 meter crystals in F7-243 halders

4 for B
7.50 ‘

el ¢ EEEEEE * * T
CQ de W2KUW
The Ted Dames Company
. 308 Hickory Street
Arlington, NJ 07032 {201} 998-4246 .
WANTED FOR CASH
Wi and Jul A Receivers *
EIMAC/VARIAN Tubes slB1 3 Lransceivers
304 TL Tubes 3454 Rlystrons 3907 Load Cails
»
WINTER SPECIALS
Tektronix 105 , . . . . . . $Y5.(H)
o Tektrontx 107 . P 60,00
Tekironix 144 ar |9H 7 C 98,00
! fektronix 831A . . . . L. 380,00 ¢
Tektronix 530 . ., . . . . . [ &0,00
Tektronix 851 . . . . .« . . . 375,00
Tektronix S8LA . . . . . . ., 350 .00
Tektromix 17121 ., . 50
tektramix Plug-ins from %2’} so
Henry Radio 2XPG . . . 195 .00
o Collins 3U081 ., . ., . . .. aiMb 04}
Collins at8T2 . . . . . . . . TGE (HY
.
We will hay for cash any tube, transceiver,
1 receiver-or test gear At § percent over prevailing
market price,
L ]

+ TN + ENPEEE R
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RORAH e WTHO Woloome fo REHXW 2w K6MUIK, T
EIAMALS b ovepealer 3404 prodhdes voo] e it Rouddy
ity atd Las Voms aa well as Williams and Phoemis, A7, Needl
and Palm Spnings, AL New appoinfers: WAIMBOH ORS. WL
Cilfs WTTVE Runbms in Culo, 1or brs annded el $ATDIA at
WAIERIY spent many hauis a1t the cald and smest setriing th
WATNHY rpprater bank on b aie, WATROD 15 new 1L
WATLGE aod WAVMEE would like o sfart boldme the
mechings 4t Hie Lhey paiage, WATGVE  WATKON. W A?MOT
WATIRPS amd WATRVW huve made and vreciod 2meter tm sipr
wlong the logdiwas, dmder the pun af WYNHNX Jud K700
WATHED WA JDSP, WATRSAL W VCOWTPRM. WIPRY 0
KCTZOK have the Deabe *-meter T transeever. Mobilinge in the Ve
tre WOARS-Iss datlight Boes amd WSS 342 pivhit time and |
Nev o 3394 4 hours wotiid the ek Tt WHIN 3
AL I¥T 9,

SACRAMENEO VAELEY  SOMo Jobn U Mpnke, I, Woky
Sn o WOSAIL Now s Blie o Byt eeady Lo v ST L caimr
up hu 2hA Here s vt b fest voursel( ot o simifate
ey, Would yatt bee prepsed (oo el emetgeney ! hens
Pew bt pee on ) metess, o the svice seoent, hnown st
Wwest Coant [ralbie Met, of meeis ot 4 UL don., dvodl wimd Fri o
ShEE RHzL Contaer WAGBLRE or WNGBQT for turther intarmaho
WIMLT in New York Uonuty is leakioe tor Ualif, wodieties, has
nightly shed with WOJAT at U400 an 70480 sl will break tor cafl
VeV has bt o Hving spot seaiser Tor slow-san 1TV, Mk s
S50V s fun aad 8 woad cdication, Sour SCM his been b
chasing: 173 wond e noled many sacramento Yalley memhe
dudnp likewise, Wonder what the gilesest wouhd be in bormimg a D
chirh g here? Ferhaps s o loses fu the Northern ©ahils 1
Club o the bay arca o weally ~bait soother ciub, Snveay, o
wpineis? fraffie: WHAVLIZ 4.

HAN JOAQUIN VALLEPY

bl Halph Sarovin, WalpPl
lhe wew FO G Blonn Connty o WAATEL o WAIINO, Ay
Atnabiewss mothe victnity of Coleyitle, _onttet WOATH for o
sonergency vork aml oranwations) sk, WBATEU O for Brees
Uty Baidil b0 For Mereed County, WaALL PP s an espert
climimating vl tre feroe DRNG WAGTEN v oattve o LD s
ikl v opctee an 200 M uod also m (R WO RTW was b
chasng DX doring the ) contest, WARINR s oon cter
Wwhllilh i wobuie on 2-meter b, WHUHK, WALBUL. WHOVS
Rty sctve i inslallimg Novy MARYS repeater, We b
autive m Adr Foree MARS, WAGLE XY hos dlly ohy th W6k
atd WALHEW on 437 MHL The beMeker Net meets Mon. 80P !
atr 31025 MH The 2-Meter Net T, 500 WM. on 14555 M1
Suthern Saa bowquie Velley Neld Jae 2000 WAL I, WBRLTKR
ui aebey RTTY WADPD o sctie o feoamsd 2om

GHIBMD. an exchange stident sml vaest of KoQPL e
the FARC. el ka3 is woooeering o o heart attack, Wes AR o
Tawter tm, WAROTB w fmndling plione patches v 15 ind
meters, A v Happy Mew Year fooeveroooe {mathe: § Ao PP

RANTA CLARA YALLEY - 57R, Albert b Cowtano, W6V

RAL WAGLEA. Sa0GES bas rmasfied by Ivkey heder wu
spetnBtig i ot o time deees . WHMMUG has o pew hanun the Tami
hos et Wha i J1. WoNLGo v hu peently complened B coistn
borr ub it K132 20 bngur has aiso bimtt g Heath seupe 1o montor §
by signak Nice poing Goodoni, RABVDG finally bhas reeemed b
call amd few o Beind cu e wir as WROIAT. The Saita i
Vengtetn Kadis st coiehrated therr StHE donmersany o bep. |
vluh was tormed in iY21 Sewerat of the ocginal members &
prosent, WAl ks been voiy active kawdling plione pateh teaf
b Hawarr apd Okinawis, W6ZRJ s geain in inll opeation in b n
shack woiwh wcidentaily i mieh hetfer than diis old one. Kefd
s been oy gchve st dowesean TV espenments. delgu
vy ceiy from his aceiient and atter theee months fus 1
vt wft Bis o and bapd, ok is oow back on the nets. {rafl
WAHRNY JUl, WOYRY 279 WALLITA 156, WANW 152, Wnl'
12 WRALC 21 WAV T bb, Woltli 6l WBSEY 36 WaNI G
WOREE L WoLRE T WAL 4, WoeDAT 2

ROANOKE DIVISION

NORTH CARDIINA - SOM. Charles HL Brvdges, WAWXT
SECT LY NG FAM: WBAIMG, The SI71 wall fakse prlace Tan. 2
St This issue wilf carry detaits on the 511, Contael s 875 5
ar Mt belp in thes serions eperabiae gxetese, New PO
WHANXS, ERMSPA WBATLP, WALYRP, W40l ¢ ami WALICS,
weal e pOs, WERANKE debvered o messape 1 Chatlotie
seveived fan mail Trom sm cight vear old gitl who s the addres
£30O0H 15 the Stanley County ARC. The borsyth ARU ujers
trom the Diske Clsse e from mofsle ol v as WE4B
Hupconhe Cadnty SR oHieers are W4ABAL, pios, B4



vhve-pees @ WBAONY, weys WADPL, troas. Danyth & RO offieems are
pres,: WEBSRIW, vice pres ) WaRE, sy, WAWXZ, treas,
KART, cx-WIGKE, in Moonbouncing From Franklin with a hir dish,
Fisited by HBYRT wnd XYL, The | ranklin A1 had Open
Huouse to intersst tolks in radio. Had zigs on, displies zed K50
served goodies. The TEM News carried pictuses of W4EKE and
WBADAR wperating durirg Ginger.

b

Need ey, VimeeZ)ilalty  Mgn

THEN EL R R Qb Dy K40

Sk ELERY 2a3 )y WOBIMG
NORSRN KEELY <k vy WAL

CNS sl anng iy RALNDHSC RMY
UNS Late 3373 nion hy WHAFTE

Tratfier ety WBAPNY 236, W4EVN 190, KAMC 43, WERWL 37,
WAWXZ 36, WAHRL 3, WHAPWZ 75 B4VRG 21 WALKWOE 1,
WEACY 8 WB4HGS 7, WB4OQLE 2 WATYT 2 WBABGL I, i8ept,)
EACOG 1n,

VIRUINIAY S0, Roberd 1, Shade, B4AGIR Assd SOMD AT
Martio. Je, WA THV, SPC WALPBG. At 51O WHAOVY. PAMS:
WAALGU, WALGYX K RAMs WA4LUL, WBANNO, WASHI. Poramac
Arva VETE Bouicty piehing activities well. WBENNG wrys be can
think only of wne thing he kes better than trmvehng. WEALOV
tyimg bard to OND every wivht, WaSHI savn VAL was farrly iwell
represented 2t Hhe N State Convention, WM kecpine skeds
with dad. Mew PVRC membezs WA, WARDLY, WIBRYsA.
WAL e pew wndenna, We buve o welgome addition io WRV DA/
in Woodbrdge, KOPTV4 hoping fo be on & sann, WAAGWOOS hus
2543 counhies, WAITIE 2380, WR4ASIK, with WEB4H DT made 85,000
points in CD parfv. K4KA how 2-meter mobile, Aew tower un henr
with TA-36: h4IYM reports new TA-33 v, up. WBARNT reports
shack Hooded owt last 10 days of Oct, WaME aotive in OUD party.
Roanoke inwvivon ir. WIRTC yttended the Rock Hill, §.C.. atd
Cuithenburg tlamtests, Happy to ceport XYL of WARGC up and
aell Biggest turnout vet al Gaithersbury, WAGH styyed in touch via
H-myter mobile while out wost, WB4ITR woports pe is back from
RARDI. We wecd to bregk WAKX away tram hroadoeasting WEVAS
WIVA fm, WHBADRE keeping gelive in hamming af William and
Mary ARC, has half of thern on Fneter fm! WRAPWP bawing to
swhoul pressie, Come join tle Satt Mine Net - 4 net of us who
work #nd ot us Jor™t — on 3937 at YIS and 1630 1o,

VERN JY38 kHz 180072 2008 Dy
VSN AKb kH 2 1530 iy
VN e kHz T [y
YhN 1447 kH7 1230 Dy

Trattic: (Get,) WAUQ [90, KAENT 177, WHAKSG )51, WATE 144,
REKA 11n, WEVNDASE 92, WHASIK B KOV T2, WAGFGC 68,
WRAVTE ba, WEBARNT 65, Wadlil 39, WARVC 52 LAESE 30,
WHAKBY 44, WRARKIT 42, WA4PBG 27, KE4GR 17, WITHYV 14,
WHARDY 12, K4IM g, RICGY/3 6, WAME 6, WAIWOG o,
WhE MW S, KAIYM 4, WaL.0O 4, R4POL 4. WIY7C 3, WB4DRB
20 WHADROIR 2, (Septh WRANND 360, WasH) 9, W40V ).
VAup) W4GED 6,

WEST VIRGINIA SCML Dunald B Morns, WEIM — S0
WARNDY. RM: WhsBW PAMs WADUN, WalvD, RaCHW.
Phone Net Mgr.: WABPON. OUW Net Mpr,: WBRCYR, New offiers uf
the MARA ARC are WASNPA, pres WESBMW, vice-pres.; WBS-
AAT, sy WABLOU, treas.; WHEBAMY, act. mor, Statewide Novice
Net pow operates on 330 at 2 P, Sun,, with WEEBMY ax NOS.
The State Radio Conneil and Convention Assn, now canbmed with
WRDUY, chmn, and WASETE gl WABPEDB on nominating woun-
wmittoe o wlewt ofticess for the State Radwo Counalb, Nest wmeetiog
m Charleston, Mar. 4. The WYN CW Net reports 31 sessions, {19
statinns, 80 messages, Phove Net, 31 sessions, 343 stations, handled
S8 messuges, WERCYH bin sew anteona, WBSE KOG working DX on
15, MARA hos wonde and theory classes conducted by WARZAL,
By movices, MARA sren oare WNSETD, WNSEWS, SWNSHTY,
TNNIRT, WNRIPL, WNBLGE. Prepure for SUL: wifor your services
tn SEC WABNDY, Box 573, duckhannon, GUWA, WV A clapter
held dinner ntecting e Charlesion, WBELMS now achive uri the air
andd in the Greeohrier ARUC. Opoguon Radie Sucicty and Kanaw ha
ARC publish monthly newslefrers. Slow spead ow teb nightly at
B33 P, betore the WYN ow net at 7 .M. an 3570, Fradlic: {0kd)
WEBCY D o9, WRERMY 374, WASNDY 94, WARBPON 5K, WAR-
WOR 27, WM 25, WRATLC Lo, WEDUY 12, WART W 17, KROLW
12, WHBAKQ 11, WHEERG {1, WBsbXE 10, WHRDOX 5
WAROKG 5, WHGDP 3, WREFZP 2, WABLEY 2, WROKX T, WEGWR
I WAKKAN 1, WEEWL L (Sept.) WARNDY 82

ROCKY MOUNTAIN DIVISTON

COLORADI SUM, Clyde  Penmey, WABHLE BEL
WABOOY, HM: WPLRN. PANs WBOAWG, WBCXW, LPLGA,
WHLRW. ‘ihe Denver Radio Clob clected WABUME. pros.; KUWPGM,

“CHOICE OF THE DX KINGS”

[ N ]

¢ / :\
FIBERGLASS
] !
All models available “WIDE-SPACED"
2 ELEMENT—3 BAND KIT SPECIAL
8 Fiberglass Arms—skyblus color
2 End Spiders (1 pec. castings) 69 95
aluminum
16 Wraplock Spreader Arm Clamps paq87 50for PPD
2-3-4 or more eiement Quads availahle
Write for FREE BROCHURE and Price List
P.O. Box 732, Altadena, California 91001
Phone: (213) 798-8106
Jﬂ/ FROM' tp
T B E *°8e
FONES
tfactory set)
~=Duration
~Ontput
needed,
B FULLY ADAPT-
RLE

A .
QUAD KITS
CONTENTS ONLY

1 Boom/Mast Coupler—h.d.

1 CUBEX QUAD Instroction Manual  Fri. Cont, U.5,
YOU CAN'T 8AY “QUAD BETTER THAN “CUBEX"™
w UP TO 5 FIXED
m ANDJUSTABLE:
® NO BATTERIES

TONE ENCODER

e

o EASY INSTALLA- !
TION FREE SPEC 5HEETS
NOW
AVAILABLE

B CONTINUOUS
TONE POSSIBLE

m FULL 1 YEAR RP
WARRANTY

Prices: MOBDEL TB-5
S tope 1std) F37.50
$32.50
Special tones—Fnquire

2 tone

R[’ Electronics

Box 1201 Q
{11, Residents, CHAMPAIGN, iLL.
add §% tax) 51820

139



9enclosing payment of $

Shi

e ALPHA SEVENTY s co

NTEST BRE

ITS CONTEST TIME. . .and

Tn EHRHORN TECHNOLOGICAL OPERATIONS, INC.
Brooksville, Florida 33512 e Phone {904) 796-8400

would like the following League publications shipped to me postpoid. 1 am

p to this address:

—— (These prices apply only to the USA.)

NAJ“EI‘lll...'.clI..l..ll..II..‘...IOO...II..IIcuul““ltllili.o'o

STREET NN N NN R RN

CITY o rieiiiennennnnannnneanesss STATE [ ., ... ZIP ... ou....

]
U
[]

ARRL HANDBOOKX $4.50
The standard comgprehensive manpal of ama-
teur radiocommunication

UNDERSTANDING AMATEUR RADID $2.50

Writien for the beginner—theory and how-to-
huild it.

YHE MANUAL $2.50
& new and thorough freatment of the amateur
v.hi. tield

LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q&A for
amateur exams

HOW T0 BECOME A RADID AMATEGR  $1.00
All about amatevr radio and how to get
started

A COURSE IN RADID FUNDAMENTALS $1.00
Use this in conjunction with the Handbook

LJ ANTENNA BODK: $2.50

-

A
O
-

Theary and tonstruction of antennas

SINGLE SIDEBAND FOR THE RADID AMATEUR
The hest 5.5.b. articles from QST $3.00

THE MOBILE MANUAL $2.50
The best mobile articles from QST

KINTS AND KINKS $1
300 practical ideas for your hamshack

OPERATING MANUAL $1.50
The technigues of operating your amateur
station—DXing, ragchewing, iraffic, emer.
zencies, etc,

(Pleases see the ofher side of this page for un opplication for membership in ARRL and 12 issues of Q57!

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
QS 1-72




g B 1 © slﬁ"nl’

“W2AU” BALUN=

HANDLES FULL KW ENPUT—THEN SOME.Broad- " mnea rrow

1,
Banded 3 to 40 Mc. wone B o
2. I&E&.P% TVI PROBLEMS By Reducing Coax Line - ~
adiation
3. NMOW ALL STAINLESS STEEL HARDWARE. 50239 Hae
Double Silver Plated
4. Ier;F!l(J)VES F/B RATIO By Reduclng Coax Line
ic
g, REPLACES CENTER INSULATOR. withstands
Antenna Pull of Qver 600 Lbs Mmmm
6. BUILT-IN LIGHTNING ARRESTER Protects Balun
—Could Also Save Your Valuahle Gear
7. BUILT-IN HANG-UP HOOK. ideal For I[nverted
\(-')eesd Multi-Band Antennas, Dipoles, Beam and
5
NOW EEING USED EXTENSIVELY BY ALL BRANCHES %w
OF THE U.5. ARMED FORCES, FAA, RCA, CIA, CANA- N
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS = //
THE WORLD QVER o’
BIG SIGNALS DON'T JUST HAPPEN— G
GIVE YOUR ANTENNA A BREAK jota .
Colmes in(E mo;jels), 1:150matcl71§s ED nl;' l'.?S cvl:;nI ug- We'll GUARANTEE
¢ balanced {coax line) to or ohm balanced load.
H"S WHMS 4:1 model matches 50 or 75 ohm unbalanced (coax no other balun, at any
THAT COUNI’SI line) to 200 or 300 ohm balanced load. price, has all these
AVAILABLE AT ALL LEADING DEALERS. IF NOJI, DRDER DIRECT featurcs,
UNADILLA RADIATION PRODUCTS  MFRs. oF BALUNS UNADILLA, N.Y. 13849

ep!

| would like to become a member of ARRL and help support its many
services to amateurs and amateur radio. Here's my $6.50 (in the U. S.
and Canada, $7.00 elsewhere). Sign me up for a year's membership and
twelve big issues of QST! Additional family members at the same U.S.
or Canadian address, $2.00

Mynﬂme u-osoo----v-lo-otocollov----o¢ll--ca"lI-l---.o--

Street LR I A S I R R A N A N I NI A IR A A A AL I BN B N RO Y

City ...‘9'.‘.."0I'.'--.IUCIII...IIIOSfaie-D.".IlZip'l.ll.
{Plecse see the other side of this page for a list of ilable Lecgue publicotions.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
Qs 1-72
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TS-323/UR FREQUENCY METER &
CRYSTAL CALIBRATOR

=0 o 380 M(, Portable self-ennfained
rryrtal econtralled heterodyne tvpe, nued
fur testing CW, 3LLWY amel pulsed siz-
agls,  Fiueelamental  freq. cdoge 20 to
HUOMC Arenracy dtie  andlo 20 W
ut cheek pra  Rasdio Fren. vukpub Hu-
hn MY, Sensitivity BODAT MV s
iives audlo ezt note ontput of 10 I,
Bange 2500 Lo h00 MV, Eower o ores
waired: 2 dry batbepies BAL2 0
Vines and % HA-39 (45 VIO, dlze-
Ia s 1M ox 0" Wt A& Iha, Prices —
0.8, Fima, Obla: Used.  servien-
ghie: $60.00 «heelted: $75.00 POWEN
SUPPLY — 115 Vait 60 cyele $24.95

FAIR RADIO SALES .
P.O. Box 1105 * LIMA, OHIO - 45802

. B-54B-S8B-S8B-S5B-58B-55B-55B-55B

SIMON SIDE BAND COMPANY

Halland Mt, Rd.. Oak Ridge, N, J. 074 3%
201-697-4246

Dealer for Kenwood, Tempo & Henry
Aonplifiexs

Service to all makes of Ham Radio

Equipment, We sell, buy, and trade all

used equipmeat. Antennas by -~ Hy-

Gain, Newtronics, Cush  Craft, etc,

Hours: Twes. - Fri. 4:30 — 9:00 P.M,
(mornings by appointinent)

@ Sat. -~ 11:00 — 6:00 P.M.

Sun. — 11:00 — 4:00 P.M.

Proprietor — Bert Simon W2UUN
SSB-SSB—SSB—SSB-SSB-SS'B-SSB—SSB-SSB-SSB—SSB

RADIO TELETYPE EQUIPMENT

Teletype Models 35, 33, 32, 29, 28 ASR, 28 KSR, 28
LPE, 28 LARP, 28 LXD, 28 LBXDI, i4, 15, 19, Page
Printers, Perforators, Reperforators, 'Ifrargs-lhﬁt.
polar relays, tape winders, cabinets. (.‘o!lms Be-
ceivers, 51J-3. 5LJ-4, R-388, R-3%0A. i;;l"(vl)[}‘});.
Frequency Shift Converters, ).C. Power Supplies.

ALLTRONICS-HOWARD 0.
Box 19, Boston, Mass. 02101 Tel: 617-742-0048

o 8 405 AL S AADAMAAAASAMA ML LA ALAMS A 544
QSL FORWARDING TO BUREAUS

1 FREE mgrs directory, send
Ve cents 56 cents for matling & bandling

SCOTT'S GQSL SERVICES (WASUHR)
1510 Lynnview, Houston, TX 77055

GROUNDED GRID FILAMENT CHOKES
30 AMP BIFILAR WOUND FERRITE CORE
SIZE 3% x 57 3-30 Mc $5.00
RF PLATE CHOKES 2500VDC 800MA $3.00
Spwutal Bises Available
WILLIAM DEANE 8831 SOVEREIGN RD.
SAN DIEGO CALIF. 92123
POST PAID USA 48 CALIF. ADD TAX

7 ]

4 cun give vou personal service on
helping vou seleect better wear per
dnllar tar your operating pleasuye,
Nyer ilyears experience. Big trades,
vanyierms, Lged bargnins.

VAN SICKRIE RADIOSUPPLY 0,
Gene Van Sickle, WOK ) F Ooener
4131 N, meyvstons Ave,

On thenortheastside at
Indianapolis. Indiara 16205

Vicepivy.: WEPHND, oy, WABLBY, treas., newly clected to the
baard of dir, WEABNP and WHETL: reclected were WABUML and
S9LDG. Fhe Arapahoe Kadie ¢lub — WOLRN, prew.: WHLAQ,
vieo-pris: WARYIH, weoy., WABIRB, trens; WOLQ, dic-at-larpe.
Phes Pk Radio Aaadour Asso WOGUEHL press WARLCS,
viceprs, WPRWV. seuy., W2RPVAY treas ROUDG, KGZPG,
WOLE D and WHBUT, Jir, Congratulattons aid best wishet (n these
newly efecled otheers tor fhe coming yeur, Also conmratulations and
best wishes 0 WABSLX on hier vievbon us chmn, for the 10
distpit ol the V1. Radie Leagus, Keports from Colo, seetion Ok
indicate e reportable inleactions of operating practices by Cnln.
autatenps dunng Oct, This s indeed encouraging, Keep up t poud
wark! Congratulations by WHNOU on receiving his SBWAS awanl
Net trathie 1ar Oct. Hi-Noon OND BR7, OTC 57, informals 94,
phone patches 12, phone wolls 6, vath 29 sessions. SSN ONI 300,
QTC Lod, mbormals 38, ome of 260 minutes tar 31 seesions.
Columbmme UND TOUL, Q0 65, informals 194, fime o 1287
wmutes, Dadtic: $0et) WOWYX 300, WaLQ 175, WALRW 71,
KPS A2, WPSIN 53, WAOMNL 51, WHNZIL 42, WAQZWA 42,
WOCKW 35, WOLLA 35, WITPVIO 27, KPDSP 26, WARYGO I,
WHACQS 1L, WonyY 10, WALCL 1), WARYLD 7, WAOGH1LO 4,
KOLGA 2, (Seph) WHLXW 50,

NEW MEXICO — SOM, lamwes H, Prine. WSNLI ihe New
Mexice Net INMM) now v in fult swing on 37800 LHy. Stations
wishing to brush up on code and net pracsdnre vheck m GQND al
wignZ, The NMN and Romiranmer Net hoth need oatiers i the
wortheastern part of the state, An updaded directary of New Mexice
hams has been prepared by the New Mesico Hamventian, [ne.
Copes from WERDM. PO, Rox 1438) Alboquerque, NM H7LLL
%150 plss postage. WASMLY hus @ aow repeney Zaeter tmong.
tnformation submitied tfor station uctivity othee than trutbc has
been wostly nit Fraftics WERE [OA, KSMAT 92, ESDAL 49,
WAMYM 27, WSNON I8, WSDMG 14, WASONT 13, WsIXM 10,
WSDAD R, WEBWY 6, WASING 2, WASMIY 2.

LEAH - SUM. Casroll B, Soner, K780T - SEC: WIWRL. RM:
WTOCX, An RITY repeater shoukd be 1) operation in the Sult Eake
are betore the 52 of Diecinpulb 146,10 antput 146,70 MHz. The
repeater for the Cedar City avea, input (46,34 outpnt 146,594, o
completed znid should be i operation shortly, The wepester i the
Salt Lehe wurea, inpul 146,34 output 346,494, has pioved 10 b of
areat braefit to the anateurs along the Wasatch trant. [t opesates
under the vall WATAKL The Hechive Ulzh Net ¢HUNY operates
dailv on 7277 ke OGN R63, BIC 44 average hime 15,74 minates
Tratfic: W7HEM 8BS, WT0OUX 41, K7SOT I8, K7CLO 5. WATMLIL 3

WYOMING - 50M, Wayne M. Moore, WTCOQU — 510t KINOX
RM: WIGMT. PAMs: WITZK, KFYUG OBSs: KTNOX, WIS0A
WATHHA, K7YUE Nets: Pany bypress, Sup, at 9881 on 4920 ¥
daily at 183t on 360K, backalope Mon, tiirangh Sab. b 12ES ar
7200 qalt. 35,9200 Wa Net Man, through Saf, uf D630 nn 39H); PO
Net F900 Mon, through Bri. on 3980, A new sae oin the air @
WHRL., coWIVEL New appointmeatss KTYLIG av PAMN of i
Juckalope Net and OBS:; KFWRS a8 GRE. WATUHL awd WNTOHN
fave moved to Adak, Alaska, WIPVYN was an the hospitad with
Sight heart attack, v out tow and busy again down on the tinch
Wyoming » joining New bexteu in the 1972 QSO Party. Watch O3
1ot dates und tiles. WATUNZ has been m the hospiial since Nov, |
with a hroken buch. A3 this wang, be s wooovean rpidly. Traffie
KINGX 305, KTRNA 7R KIVWA di, WY IZR 33, KTTNZ 17
WATNHP (2, WISDA N, KIQIW &, RYWRS %, WATMNG 4
WATORC 3, WINKK 2.

SOUTHEAS FERN DIVISION

ALABAMA — SOM. lames 4. Rrashear. Jr., WB4ER) - %14
WADGH, BM: WaHIU. PAM: WAWLG, YHERL appuintees in th
s tion wha Failed fo receive o certifieate please iet me Know, A
sidomements should be iencwed (or ecaeelled) annaally, WB4M1
wpetts the Audalusta ARC s zppled for ARRL uftiliaton. Fh
chabalses et up a public service demonsiation of hum rudio o
conqunetion with O3 at the Lovington Conngy Fare. Nopnnees L
the 19772 Notth Al Hamrest to be hield in Ang. 1972 are WdS Y
pees KELKK and WBAND A, wre-pres B3UHT, sierl WAHEL
teas, tHonorry members ol the untsville ARU age WAL
WAL 06, WAYXW, WAZWL, WEYTN, K4VIL, WAGWI, WASKM
el WAEIEY, Ready for the S5F1T AN ECs nnske vour plan
seerpbody ump an and belp Joad NUS with tradfic, lot the B4 < an
SRS kpow bow apd whut you did. ¢heck this isme for derals ae
oty 10 the Funt My apology 1o h3ALZ Tor omudtsng his traffuw n
Mov. OST, The Mobiic AKL reported mn the *‘4labama Skip™ the
thel [N visitors at their previons meeting: # later iomed the chiy
WHAPIY has been appointed mgr. of WCUE, Birminghanm AR
stabion, The Biromngham ARC has their Sinlair Dupleser




opetation. WE4OKT, NM of our tegining nel (AFND) nofes that
ity noeu-tember stations fromy 20 30 8 ol 9-1and bave beca
heard, RATK qualificd tor Class [ O and hes been endured, Savs
he wiso met and worked WNATIX who dives i the next black From
him! Epdorsements: K4OAZ, WBAIMIT, as COBSs; WaH! U W4asVM,
ORSs; KEALR, WALIIGN, OPSy, WALDBO. WALHGN, NS,
K4AEB, OO, Traffic: (Oct) WR4SVY oo, WBESVH 146,
WRIORT 94, WRAEKJ S0, WB4KSL 47, WB4IMII 45, WRATIR 40
KA4AOZ 19, #4RUM 7, WHAVKW 7. WRANI K 5, W4DGI) 4,
WAAVEX 3. (Aup) K4ADL 54,

CANAL ZOKE - 50M, James L MoMillen, KZ3ZZ S
RELSGW. RM: KZIBB, KLAS0L, KZAWIL KD IMP as PO BTS00 ay
OPS: KASDT as RSy KZ30GR oy Q0. The Cansl Zone Phone Net
meets weekly at 01307 Tue ap 3790 L1 wuab EZSGW as Net
Conteal. The Canal Zoue cw Net mects weekly af 00012 Tue, wh
3790 kHz withh KEZSHE 42 Net Contzol, Participating feom Stateside
v stations is encodraged.

EASTERN FLORIDA - 5UM, Iohn I' Porter, WARGI ~ At
SCM: Regis Kramer, WAILLE, 8P4 WAIYT. Assb 51 W4SMK.
Biddas RABHY wnd WHLE, PAMs: WAOGHK 75 and WASDR 40
Traffic peked up in Out, WRAOMG and W4NVD made RPL.
WBAPNG nade PSHR. WB4OFH made 33625 in the CD Party,
WHOZF recvcived 160 endorsement on DXCC, Hollvwood ARC had
31 students i their Fall olass, WADOS, Dir %k Division gave a talk
un the Mafpuelo Island I¥pedition ot the Lake Amateur Radio
Awsi. et 2R meeting. The Ooala Ciub abo took part m the
meeting. K40OG has now joined the trathe pang in Tla, K4YK gave a
very interesting bk on ham TV af the Nov, 8 meeting of the
Rrandan ARS. KANA, wtired trom BOC, QN the Bla Midday
Traffic Met and (WA, WBACRP has been losing steep phone
patching fo KC4-Land, W4ICD of Muroi gets bavk on air with o
Swan after many vears of wavtiviey, WABREB completed 3 new dock
wt this water front home with belp trom WB4OLHD — fur his
tup-logded 75-f1, fower' The West Palm Beach ARC started free
vode ppd theory classes for Noviee tickets Jan, [0, 1972, The
SFRRENG NEWS teatured FB Peblic #elation artivle and photo on
KAHSC and her hun radio activities, | ke Ovlando ARC pow ownea
cupy of Hams Wide Worlid which ts avinlable for area public refation
showing. Contact KAVEY, WB4ATLIE upbhics for ARUC and has the
Celling S-Line o arder! A Fla, section restructuring committee has
Been appointed hy WADOS to study possible North-South division-
ing. At prosent WARKH, WATYT, W4IKE, WESMK, WBAFQ! ane
embers with WATEE oy chmn. Comiments and sugpestions sre
svatedd, Fraffe: 1Oct ) WB4OMG 513, WALSCE 475, WB4AIW 234,
WALIIH 262, WAILE 205, W4IPC 192, WR4HIW Juo, WaNVIDI
170 KADAC 156, WB4AMIQ 121, WaSDR 101, WBANCH 91, K3H)G
Ko, WBAOVD as, WBAPNG 64, WB4HMI 672, WB4TPI 34, Wanvo)
57, WANGR 56, WADOS 42, WASME 47, Wd1SR 41, K4BLM 40,
WA 39, WAOGX 33 WB4PH1 33 WA4IIDH 32, WHYT 27,
WATAD 24, K41bX 24, R4IWM 23, W4TIM 21, WADFP 18, WAZAK
18, WA4BGW 17, WAKG) 16, WARCZ (5, WB4SKEJ 15, WR4KIY
P2 WNARGO 11, K4DVW 100 R45IH %, WAEH &, Wa4skB 0,
WATIM 5, WB4OFH 4, WR4RKI 4, K4IWT 3, KOECGA |
(Seply WBATPT 19, WALK & W4DFP 3,

GEQRGEA — BOM AL Garnson, WAGWOLU — Aaet. 50M: Tohn
T, Laney, [T, K4BAL SEC: Wadvwy,

Nes Freg.  Thmeifirdare QN Qe Mg
GEN 3595 00000300 Dy 16 178 KAl
AER I B TS ot (v LS 77 WRADMO
GTN 3718 1300 Dy 149 b WHaYPR
G, Urucker 3995 N0 N0 {95 9 WALNOY

s been o pleasure and a povilepe seiving v, the fams of the Ga.
sectinn these past two veare Thanks for vour splendid support and
cooperatian. ¥You bave made our seehan what it is 1oday. Un et
31, the Georgin Single Sidchand Assn., (tormerly known as The
Teernyiy Amateur Radio Awng held 3s snmaal meeting in Sacen,
a. The followime officers were clected; WRATIMO, pres,; K4KEC,
vice-pres ;. WAAHYW, scoyetrepss RAODD und WALLLE. hoard
nwembers it larpe., WAINML will be QR'F far a yeur while serviog his
third mesigrmeent i Vietnem, Taitic: WRaRUA 10T WE4AQUN 100,
WR4SPB 9, WALNAU 82, K4BAl B, WAEEP T2 W4AMB 65,
WAPIM S WALWOU 50, WARNL 4R WRARMO 48, WALRAY 47,
WACEN 35, WRATAD 20, WalM 4.

WESTERN FLORIDA  SCM, Urank M. Butler, Ir,, W4RKI —
SO WAIKR, RM: K4LAN. RTTY: WAWER. PAM: WaNOG.
Pensacnla: New Tums nclide WNAWOX and WBAWQH. K4DOT
renewed O, WB4IHO was appointed OBS Jur bemeter ael and
OVS, RADOT added an »B-200. A é-meter ¢w net s planned, 1o
mevt Mon at &0 P ST, WRBAKGT recvived ns st Phone
ticket, ¥t Walton: WASNM s recovering from heart attack: K4CLM
was appointed GO, WRAVLIP bad his 3-band qiad tuned up. with

WIRE TUNER

RANDOM WIRE ANTENNA TUNER

All band operation {B0-10) with any wire over
quarter wavelength. Absolute 1:1 SWR. Full
amateur legal power. Turn counting dial on
rotary inductor tar exact cesetability. ldeal for
portable or fietd day operation,

HALL BAND OPERATION

M UNITY STANDING WAVE RAT{O
W IDEAL FOR PORTABLE
BCOMPACT, 5 x 6% x 107

BFULL YEAR MONEYBACK GUARANTEE

SOLD FACUTORY DIRECT ONLY - $63.00
wWe's add 5% California sales tax. Send check or
money order {$15.00 deposit on C.0.0D.'8}

Price F.Q.B, factory.

tor %c’gm PRODUCTS COMPANY

1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791
TEL. 213-331-2430

Home
training In
AMATEUR
RADIO

NRY, leader in Communicatlons, Television, Elees
tronies wnd TV-Radis home training, now offers the
first in Amatenr Radio courses, designed to prepare
you for the FCC Aroateur License you want or need.

Don't lose your favorife frequency

The ¥OC has sald *‘either-or” on licensing, but to
pass Advanced and Extra (llass exams, yon need
the technical guidance as offered by NRIL NRI
Advanced Amateur Radio ig for the ham who aiready
has & General, Conditional or Tech Class ticket.
Rasic Amgteur Radio is for the heginner nnd in~
chides transmitter, 3-band receiver, code
practice equipment., Three training planas /
offered. Get all the facis. Mail coupon. No
obligation. No swlesman wiil call on you. \!
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20018,

rrrrtabtnede MA“_ Now sessacsanans

. -
: NATIONAL RADIO INSTITUTE 0012 o
« Washington, D.C. 20016 -
! Please send me information on Amateur Radio
+ training. .
+ Name Age :
. Address .
- -
M City State_____Zip.... :
. .
- .

ATCREDITED MEMBER NATIONAL KOME STUDY COUNCIL

Teasrestsds st tast R raNbaBaprRRbY
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AR AN F.M'.'IU F&LM' uAfA:i‘$2 50

What Antenna’s
Best for YOU?

Dipole, long wire, vertical,
beam quad?

Is space a problem?

7he twelfth edition of the An-
tenna Book is jam-packed with
ideas for antennas of all types,
for all bands.

W ore Quad information than
ever before. A whole chapter on
the construction of wire antennas,
with ideas you may not have
considered.

¢ei a copy of the ARRL An-
tenna Book and make use of the
latest in antenna information
and ideas.

$2.50 US.A.

$3.00 Elsewhers

AMERICAN RADIO RELAY LEAGU!
Nawington, Connecticut 06111

wid of W3ZBW, WBATPR and others. WBAWRT and WASYGZ/ 2
new hams in town, WAWKOQ will winter in Punta Gordz, Wak
QMls the QFTN, WHANHH 15 rewotiing his Drake J8, Eonifa
WALXE, WA4GTA, WNAPIT aml W4fKB manned 2 ham rad
2shibit at the Holmes Co. Fair. Panama City: Some fair tratfic w
handled np 2-meter RTTY by WB4GAQ and WAWEB; WB4LEL 2
WASIMC put the rest or QFN, WA4IMC voas appointed O88 for 1]
Bay Co. area. K4H() interested 1n satellite trecking and 432 Mi
TV. K4VFY sehnquishes GUFN Mgr, 10b to WBAOMG this mont
Mardanag: WAHPE active sgum on 4U-meters hopes o foln WP
Chipley: WaIKE made Honar Roll 1n last FMT. Blountstown: &
WHBAUOH took part in tocounty «saster dnll, Traffic: K4VE
i, WBALLEL M7, WHASKD 16, W4IKE 38, W4NOG 1), W4RK
10, WBIFUZ/4 9, WRAVP 5,

SQUTHWESTERN DIVISION

ARIZONA ~ SCM. Gary M. fumman, W7CAF - SECT T
RM: BEINHIL. PAM: W7UXZ. The Amatenr Radie Council
Anizona VARCA) 18 sponsoting s annual Winter Hamfest on Su
Feb. &, Minal details witl be in next month's saue oo vontact W7
vaddress p. a1 The annual 38T will be Sun, 29 and 30, ATEN
have three sessions cach day to handle the trathe ua 5997 kit
I'here sill be same local exercises during the SE [ s well 213 sk
orte ot daie ML Yaur participation woald be apprecitod, Mc
ntormatinn niay be uhtained from WHCAY on ATRN (399 EHZ
OO0 MKT dilyy, New wfticess of the Sun CHy-Youngtown AK
whivh meets oa the third lue. cach month at 1930 in the |
bederal Hewings Bldg, Sun City, are WIHYT, prov, K7W
vivespres,. W7HLIB, scev-treas: RTRDC. WAIMOY, du. Fhe M2
topa Caunty RALES group o planning ta operate WATHED a
fepeater tront Papigo Butte on 143563 input and 14688 M
atitput. The Arzona ARC fd @ hapbureger fry at Sguaw Peak P
o1 Urr 31 with KT amd WYLXX v chels. Yavapal Coun
RACES RO WTKAG. has the wew all “7\’1’ BIIRY 4
1, cthully added to the kst 0 Sileal Kevs Nav . Stations el
Sertion Net Certificates: K7EMM, WATHIT, WATIXG, WATKO
ETMTZ, KUNTG, WiOLE and RIRLT. Trllie: EIMTZ 13
RINHLE 116, RINTG 110, WIPG 20, WATOVN 20, KTLMM 1
WIOUE (3, WICAR 3, WTIDQS 9, KTRLT 8, WATIXT 3, W7LL
LWTEVD 2L

LOS ANGELES — 3CM, Lupene I, Vinlino, WHINH — A
SO Avchiie Willls, Wor Pl One of the fane svents of He yea f
heen conpleted; the OUWA Tull Banquet with 21% attending, N
otftcers are WeBA. pres.; WoMAB, vice-pres; Wel'l, scuy. tres
Freervone fad a gosd tme inctuding the X% s Taiks were given |
WoHKW und WoMLZ; WaHS was program chmn, WELY'Y s et
KON prepared tor the upceming holiday teatfe. K6UPH waiting ¢
OSLs For SHWAY and now going for SRWALL WeMZW has be
beard recenlly on all bands. San Labried Valley RU has 2 reavi
veystul bank apd could use thore crystals, apy ex-Novices o
donuge, KoGXO is motorcyeie-mobiie. KB TVC wecived a i
piague tor his FH job ay pres, of the Ramena Radio Uluh, The r
pred. is WAGGSY, KASUI arranged for tield frip 1o the focal |
stations. The SCN tratfic net has become busy after the summet I
¥oe still need seme interested lams in the San Cerpamio valley |
ARFC operation. suyone interested contact WolP) or W AeUZ
The San Fernando Viticy RO had a good demanstration on made
heart technoiogy by Dr. Rampton from the Veterans hospital. 1
Western Public Setvice group (300 members) suon will have
slection of pew officers, The Sacery of Wirdess Praneces meuts
3835 kHe Thur. at 8:30 P.M. local time. This ix & mice group of O
EABUILE has passed the |20 mark in countries worked wnd headi
far T30, Thnse of you who want 10 join a rdio class novice
ofherwise please cuntact WHAGI P 357 4355 of the San Gale
Budio Cluf, KeDYEK «HI0 making 8P WBGKGE vory active or
mwters. The ©rescent Valley Radio Club plan o Christmas im
Tree. 10, WASBHM v butding o sow-suan TV moniror and study:
fur Advanced Class heease, WAs AL has joined the LA {‘our
Sheriff RACLS, » active as OBS, WALTVH wetting antenna wea
for Dee. talkmeter eontest. WalVO active on 50N RATTS N
N6 PON sure o bosy fellow these duvs, WBGZOK hay beer Q
while speming iess tadio ~gore 1 D Paint Se o et cortyca
wene reeeivied by WRHSL, WBOOLD ad RaQ'H. Kbk agtve
intruder Watch, Trutfic; WaINH 3, KALIYK Wi, Welyy 1!
WERZ U 134, WBAYIZ b7, WhAT S5, WHANKY 38, Wolve,
WHEIRY 44, WanAKL 35, WaUAh 26, WollkH 16, W BOKLKA
Whesit Td, HoRHG 13, WALDIIM 11, WhaDGH o, houi'H
WROGGGT

ORANGF SCRL ferey L SLr0ufe, WAMNY - b R
B hard Wo Biebech, KRCTD, B¢ WROGE LR BM: WHEAKKR. |
detrnating Wad PR o i Asat. N0M For the we sieen purtion of
sevtion i adiition To kat 11 dor tie caskern portion. Windse
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Features:
1. Al modes 10 through 160
meters in full 1 MHZ
ranges.

2. Broad band tuning, Instant
band changes without fun-
ing.

3. True break-in CW with T/R
switching.

., Phone or write
4, IF shift—a real QRM slicer.

5. Pre IF noise blanker that
really works,

6, RF  envelope
sounds like a KW.

¢lipping

DON PAYNE K4iD

for a brechure and
a big trade-in on
your gear

PAYNE RADIO

J} V-7/= = ff~ /4

. Galibration within 100HZ
on  frequency  raeter
nixie digital counter.

, 300 watt pep  com-
tinuous duty cycle.

. Built-in: FSK shift, spotter
level, watt meter, SWR
meter, transmit offset,
CW electronic Keyer,

. Quality-Pius,  American-
made, Hand-picked in-
strument  grade  compo-
nents.

. New ustequalled Reliahil-
ity. *Ham'" tested by-

Box 525

7. Transceiver — Plus — Re-
ceiver built-in, two VFO's, days

{615) 3B4-5573

hams

Springtield, Tenn. 37172

Nites - Sundays i3, Perfection for $2195.00

(615) 384.5643

Frankly, na,

nare  accurate sendimag,
MASTER tapes below!

FUCKERING RADID CO
Post Qffice Box 29

Portsmouth Ri D2871

CM-1: For the Begsnner. A complele
caurse of instruzhion is on the tape,
Practice material at 5 7,
Frepares you far Novice exam. In-
cludes sode groups and punchuation,

COOEMASYFR tapey are o

14 WPM;

track tnonauial;

IS IT EASY TO LEARN THE CODE? |

Nerther was it gasy to learn how to read without fwy things:
Praper nstruction, and practice, CODEMASTER tapes, prover in over tive ”“\:‘\
yvears of sales of thousands ot tapes 4ll over the world, give you that essental
instruction. No other teaching system oifters you a motre proven method

mareg complete

CM.114: An intermediate tape. especially CM-2: For Exira.Class license study.
far General Class exam study, No instruc.
9 WPM. thon; just practice,
5 hr ot 17 WPM, Inciudes coded and 30 WPM. For reai QRQ, play this
gioups and strarght fext,

available n two styles
specity both the propram (CM-1, elc) and the style ireel or casseltel Any tape. $6 95 postpaid USA Ath ciass, Any twa
tapes, §13.00; all three, $17.00 PPD For a shipment wy USA 2dd 50¢ per rassette or H0¢ per rew
Masierchasge and Banhemericard honored, yive us your account number CODEMASTER tapes are made anly by Picketing
Radio Company, PO Box 29, Portsmauth, RI 02871, 3Jee your dealer w1 order direct

CODE- \:)

gquidance, Select your

Maostly straight text; some cade groups,
I hour at 20 WPM: 1= hour each at 25

Va hr 11 WPM; 1 hr
tape 2t twice speed!?
Tnch reel (i IPS: and casselle, Re sure ta

Immediate delivers

“ahstachen guarantead

(:§;, ELECTRONIC FIST  THE PROFESSIONAL REYER

-, Theck the Reveews .

~-- B QST March 1971 ® POPELECT . Julv 1970
OO, January 1371 8 73 Januway 1971
= Ham Radie, dugust 1970 December 1970, March 1971
* WRITE FOR DESCRIPTIVE BROCHURE

!H T{TJ ‘[LEBTHU Fram your ham degler or direct

DEVIBES Hox S340 Moustain View Caldaenia - 94060

Fat

. »

CESEEEINNECEEEENEEAREEEND
SATURN SiX MOBILEER

8.2 6M Ant. only $12.50
$-1 Ant, Mast & Mnt L7.73
3L 6M Hilltopper 14,45
8L 2M Hilltopper 16,95

Also 6 &2 Lunenbhurg Beums, Halos, Hula-Hoops
HI-PAR PROD. Box ¥& FITCH, MASS. 01420

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

THE ONLY QSL BUREAU to handle all of
your Q8Ls to anvwhere; next door, the next
state, the next country, the whole world, Just
bundle them up (pleadse arrunge alphabetically)
and send them to us with payment of 5 cents
each.

STAR-TRDNICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

SEND FOR QUR LATEST ALL DIFFERENT
NMONTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore. 97217
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L/C/F
CALCULATOR

EVER TRY TO DETERMINECOIL
DIMENSIONS FROM THE FORMULA

Then you can appreciate the
L/C/F Calculator. It will telf vou
at the tlick of the wrist the
number ot turns you need for
partreular coil, and determining
the resonant frequency of a coil
and capacitor is 4 snap!

Save time and he accurate
with this handy caiculator.

$2.00 Postpaid

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn, 06111

new (30 at ¥l Tore, Congrats to WBVTK, of 29 Palms who made
BPL. K6YNB has been nominated to ARRL Hq. for the Contest
Advisory  Committee. New officers Gf the Newport ARS ane
WASTVA, prex.! WoIYS, wcepres.; WAGBPM, soy., WEBRIEL,
treas, The Desert RATS clib meeting has beer changed to the Ist
and Ird Wed, of each month at the Palm Springs Police Station, #
.M. Citrus Beit ARC has installed a repeater, WAGALVY, with input
of 146,34, ouiput 146.K5, 1800 cyle tone. WBHASR reports that
Caf Poly Radio Aswsn,, WABGYE, will provide communications jor
the Cal Poly Rose Parade tloat us it is moved to and from Pasudena.
WeOQED has been (007 QNT on SCN for over seven months,
WHeAKR has completed his RTTY converter. WASYWS repoyts the
Inya Caunty AREC i5 renning « series of drilds to determine the best
bandfmode For un AREC net. WABFIT s keeping a regular sked
with ZLIACE an §5 meters. WoVOZ bas mstalled another Swan
lingar amplifier. A new ham in Coronz Del Mar i 14-yvear-uld
WN6MBG who recently moved here from Costa Rica, WoWRY is
dolng an FE job of putting the ARRL wfficial bulleting on the
various section emergency nets. Alex helped the range Co. 2-meter
AREC provide communications for the international Boat Races at
Lake Havasu in Nov. With the addition of Orange Co. 40-meter
AREC and the new Inyo County AREC organization, our 1972 SET
should be the best ever, Be sure and participate by supporting vour
county ¢, PSHR: W6MNY 40, WA6TVA 37, Traffic: WBGVTK
185, W6QBD 81, WaBNX 70, WaMNY 62, WRBEAKR 44, WAGTVA
12, WeWRT 15, KOOGS 10, WeISC 10, WBGZUK 5. WeFR 3.

SAN DIEGO - SCM, Paul €. Thompsan, WoSRS — Asst, SOM:
Att Smith, WoINL The SDCARC sponsored a2 4D-t. booth at the
San Biepo Home Show the end of Nov. RFT, AREC, AFV, QUWA,
NTS displays demonstrated to the public the wide vanety of
arnateur achvities, Local publivity of the event was effective in
promating the wiatenr ymage in this wew. Remember that yeur
etiors tn the SET this month piays the important part in makmg 1t
W wucess, Clubs — KaNY wis the speaker at bl Cajon. SOBARS
heard zbout dizection finding, JYARA has apain started license
classes, North Shores is busy with new ofticers. Palomar had SW
Division Director WoKW ay spoaker. Statioh participation with
SDEM has increased. SDDX Club held thew meeting a2 the UTH of
KoEC. Autive suppuort of the SDCARC by loeal clubs has mereased
their ability to promote addsional programs. 5 State {Tub did
wrganization tor the Home Show display. Station activities -
WAB(G AV set up display at Public Library, WASMIW and WB6RMG
handled communications for De Anza rescue. W6MAR has a
fenelement 40-meter Yagi. Thanks o WeBGE for his work as RM
for $DSN. W6TAIL worked CD Party, WASAME is getting 2-meter
eear on the air. PSHR; WALRU, WOBGF, Traffic: WaVNG 168,
WEBGF 356, WAIOU 232, WASAMK 253, Wel.RU 169, WoYKF
10, WAGEDW 15, WaDEY &, WaIN] 8, WoSRS 4. W6TAL 2.

SANTA BARBARA — SUM. D, Paul Gagnon, WansDET — 510
WEITA, PAM; KOEVO. RM: WoeUT, WelTA back from vacation in
Northern Calif, 15 making plans for the S£'F tn Jan, This section had
its first showing in the 1971 SET, Let's all participate in this yeurs
test and make zn even hetter showing of our emergeney preparcd-
ness, Contact your FC for assignment. WASFUA is temporarily off
the air while he changes QTH in Ventura, WASWYD handled traffic
from the Space Fair at Point Mupu. New officers of the Ventura
Courty ARC are WAGIOX, pres, and WAGGFS, vice-pres. SCN Mpr.
WoLYY recommended Section Net Cerdificates for WhoMXM,
WABIUA and WoUJ. A new (M) in Camarillo 1w WoMUL. sbe
W6ITA met with the Mike zud Key Radto Club m Camunllo to
discuss the new emerguncy plan for the section, WAGDEI i5 now
mobile with an NCX-3. Lat me hear from yon reparding your
monthly activities, | have report intms for the usking, A review of
the appointments has been camplefed. Many inactive appointments
were caneelled and many zre still avalable, It you are active in 2
particular facet of bam rtadio and want an uppointment let me
know. Traftic: WolTA 124, WARFUA 91, WASWYD 76, WAGDELI
12, WABIQX b, Wolld 5, WoMQF 2,

WEST GULF DIVISION

NORTHERN TEXAS ~ SUM, L.E. Gene Harmson, W5LR -
S, SUCM: Gene Pool, WaNEPU. PAM: W3BOO, KM: Wa(OG2. Asst,
SEC: WSKHE ETex, Sorry folks my SEC reports getting behind.
Nohady sunl “ 1 dn™ as vet, Your 5CM and XYL traveled another
U miies this menth visiting ¢lubs and swaplests, lexuma
Hamorama attendance aear M) QUWA breakfast highlight of
meeting. WSIZLU thnks Tvler QUWA meetings may spark revivad
b Tex Kadia Cluh, BB Frank, WASKHE now Class 4 (0, W2EMW(S
lves in Ken's hometown und wants ORS, Over 20 members
Panbiandle ARC met with SUM in Amanlio Ucf, 25, RM WiQUZ
having a ball on 160 meters, warked 21 states with M) watts. Army
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2-METER FM

[ NOSEY?

w7

Apyanv /My rx

WHY NOT BE BOTH?

)

Be nosey and avoid future disappointments,
Check into the full ling of fixed and adjustable

 PORTABLE

RF. inductors, wind ‘ern yourself coil forms,
|.F. and antenna transformers, wave traps, filiers, OR
capacitors, shields, and other products of the MOBILE
I W. miller Co.
TRANSCEIVER

;
é
5

Be laxy and don‘t tear all over looking for
quality parts for arateur, project, or repair
needs, Just see your helpful 3. W. Miller dis-
tributor .. he has the parts and our catalog.

ALSO COMPLETE HAM SUPPLIES
[ ]

Midwest Ham Headquarters

For Qver 33 Years
HAMS! Write For Frae Catalogs and Whelasale Prices!

ALLEN 5. W. MILLER COMPANY | & ELECTRONIC DISTRIBUTORS, u
Compton, California 80224 1960 Peck St. Muskegon, Ml 49441
Full line Catalog available en request, / ll Tel. 616-726-3196 HRS. 8:30-5:30SAT. v4

SArZREVARR NV EAY AU BVANAATLAAS

ﬂnunm‘ut VIS nranSTogy ) g SVANRY

AXAY

PROTECT
YOUR
INVESTMENT!

’}/ou do have an investment in your copies
of QST.

PRICE %0 a FACH @on‘t endanger vour Iinvestment by
Available enly in the United Stafes fetting QSTs gather dust on a shelf or in a corner,

angd Possessions . . .
’ P cotect them with sturdy QST Binders: each

holds 12 issues, Gold labels are included for
showing what year QST is inside,

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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& complete line of worid
famous British equipment
Transceivers: separates,

ELECTRONICS and auxiliartes: 160-10M

LIMITED KW ELECTRONICS
10 Peru St., Plattsburg, N.Y. 12901

NOWintheUSA

Attenuation in

&
134
220
432

Aluminum Jacket Semiflexible
Low Loss 509 Goaxial Cable

i4 inch with nencontaminating jacket
(ompare these fliure:

3.5—285 MHI-—02 db/i00 ft.

VHF Associates

1420 Hebron Ave.
Glastonbury, Cit. 06033

dh /200 £,

as 't
12 non
15 v v
a3 w o
Cost 0.29/ft.

RATES: §3.40 (yearly). Reppints: vol. ]—§4.
Val 11-—-33,50 (hoth $X.08, plus subscrlntiorb—ﬂﬂﬂﬂ)
SASE for info to:

RESONATE ANY

| W Use coax
@ $3995 Ppd @ Use with

TOP
5349 Abbeyfield. Dept -'l Long B

"THE MILLIWATT

NATIONAL JOURNAL OF QRPP |

All ahout under-five watt bkam radio
s Construction Projscts o Onerating Mews ’

147 Central F-14, Acton, MA G720

AND SYSTEMS ¥ Made in USA—Guaranteed

» WAS & DXCC QRPP Listings « Log Repurts

ADE WEISS KSEEG/{

MODEL 45MV MATCHVERTER WILL

40 OR 80

METER
DIPQLE/INVERTED YEE ON 160 METERS
B Handles 750W PEP (140W DC)

or open feedline
any SWR bridge

each, Calif. 90815

NOVICES

Need Help For Your General”

Kecorded Audia-V

ial

THEORY INSTRUCTION
RASY — FAST = PROVEN
No Flectromes Background Necessary

For omplete Free Inf
Write: Amateur License Insir
By 6015 Narfolk, V

ormation
uction,

A 23508

MARS has repeater in Dallas courtesy WSVSED, WSGG also on 160,
it = with regret we learn of WSEZY s resignation. New RM 5.Tx is
WSSSE. WBSCPG has applied for OFS. WS1J and WSKE sent copy
o1 CollectorfEmitter. Fhanks, WINIM addressed the Richardson
WK Oct, 11, aftendance 100, WASVIB reports 6 meters open fo.
Fla, Gct. & and Tarrant Cty Emergency Net meets nightly on 50,70
Mtiz, The Temple ARC WSLM is in tull operabon. WSVLF reporis
2-meter geas unnecessary for RACES and conditional license report
was discussed at last meeting, K31BT reports many Amarillo hams
atiended Brownfield including WASHSQ, WSFN, WSTRA, WSCBT,
WIPLEO and WSIIQ. Garland ARC SCM representative Jim Walter
wlvises possihility of West Gulf Convention NoTex in '73, not '12,
Cdndman tipchurch interested m U0 appomntment. WSQU reports
on Nat'l, Traftic System at Texoma, NETEN picnic held Hogg Park
fict. 34 per KSDOM NMgr. WSEEU reporis Lelta 5B officers as
WSKZEB, mpr; WASVBE, awt, g RABTG, scoy.-treas. Jhe net
meets M-Sat. 6-00 P,M, 3905 kHz. W5T1 submitted €0 report, KC
Cleb, Ft, Worth has a real Bivewwe clab, Traffic; WSQU 159,
WASVIW 119, WSNFO 52, WSlAR 19, WASRUF M, W5TI A,
WASCIT!S 7, WSLR 7, WBSAAR 1,

OKEAHOMA - SCM. Cecil C. Cash, WSPML — Asst. S8CM: foe
M. Schlosser, WASIMO. SFC: WASFSN. RM: WSRB., PAMa:
WIMFX, WASWHY, KSDLE and WASZRU. Congrais to new
uppointees WASIMO and WSREB. Another Texhoma Hamarzma 1s
now history, We had 447 registered with an estimated 150 floaters
and drifters thut didn't prefer to register. Congratulations to a 1D0%
amateur family WBSDXE, WNSEFT, WNSEWN and WNSELM who
were at the Hamarama, New ofticers of the Enid ARC are KSYBP,
pres; WASFYI, vice-prex; WASCHD, treas,; WASNYX, secy.
WASLAE(S reports some peat skip on 2 meters. The Muskoges
ARC started code and theory classes in Nov, Ex-W5DG and GSAEF
now HS2AGT is loaking fot A-17 and 14 MHz contacts. it's a hoy at
the OTH of WINTL. W50 and KSPBE, after such hard work on the
Hamarama, sre nna well deserved vacation ta Calif. Congratulations
to pew licensees: WASOVO Adwnced; WASIMO, WESBPX and
WRSCLI @General: WRAFPN  Technictany WNSELH, WNSENT,
WNSFOI, WNSFOH, WNSEOT, WNSFUS, WNSFOW and WNSFRI
Novice.

Net hHz tocal Time  Sess QNI QTC wx
IPEN Jats #3000 Su L3 4 X
DPON 13 1700 M-F 2t 83 44
5TN KLELH 1730 M5 FL RIE] [
OTWXN 3913 1745 M8 L] 433 14 271

Traffic: KSTEY 477, WASCEZ 40, WSPML 15, WASZOO0 23,
WASIMO 22, WASNZM 13, WEMEX 10, WBSDXP 8, WASQUV R,
WSFKL 5, KSWPP 4, W3REB I,

SOUTHERN TEXAS ~ SCM, Y. Lee Ulrey, KSHZR - SKC:
KSHXR. PAMs: WSFUA, WSKLV, RM: WSEZY, Congratulations to
new OPSs WASIYZ, KSLWL and to new OO0 WASMIN, WSEZY has
reiigned as RM. Our thaprks to him for a most efficent ow net.
W5SKL is the new RM effective Nov, I, Orange ARC hosted a
meeting for the Golden Triangle Club with WSEYB a8 guest speaker.
The Szn Antonio Repeuter Organization elected WESDFQ, pres.;
WSOUDE, vice-pres.; KSPKX, treas; WASVEIV, secy, Houston JUWA
vhapter vlected WSOY, chmn.; WSEF, vice-chmn. and WSIKC, secy.
| wish o welcome WNSDVE to our AREC ranks, The k| Paso ARC
vlub house has a new interior paint job, OO K5SBR has moved to
Oalveston and is in business agan, EC WSYCK is bulding a vif
repeater mear fhe observatory at Fort Davis, Muonbounce might
help pet over the mountain from there. Keports were tecetved from
WBIHEY/S and WSOVH: OO reports tram KS5LJZ, KSHHA,
WSNGW, WSREB, WSRLY and WiVW. WSHBRE and KIROZ again
made the PSHR. 1 regretiully report the passing of WSAQK of
Cuorpus Christi and Concan, W5AC™s repeater s now in the testing
and shake-down stage.

et kH2 Sese, ot QP
TEX* 3T fe 45 Ty
TIN* jont k]| 1728 46
a0 Tfe 7390 42 18549 168

*NTS. ‘Traffic: (Jet.) WSSSE 154, WSABO 83, WSRBE 68, WSEZY
62, WASIFZ 35, WASFIN 53, W3QO 52, WSAC 48, KSROZ 43,
KSHZR 47, WASGZX 43, WASMUM 32, WKLV 31, WSVW 26,
KERVE 16, WASAUZ 12, WASYXS 12, WSBGE 11, WSTEW 11,
KSEIL B, KSHUA S, WASUBT 2, WSLROQ 2. (Sept.) WASAUB 36,
WASMKV 13,

CANADIAN DIVISION

ALBERTA - SCM, Don Sutherland, VEGFK = Asst SCM: Mrs.
Donez Booth, VEAYL. 8EC: VE&XC, The newly elected officers of
the Calgary OX group are VERTE, chmn.; VEOGN, vice-chman.
VESAGY, secy.-treas. VEBAUY is speacheading a move to generate
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JHAM RADIO CENTER
ANNOUNCES

DIAL ‘A'DEAL

NOW: Call your order in, and we'll pick up the tab for the phone call. {Minimum order $10.00

HOW: Place station 1o station call. When phone hill is recaived, forward copy along with our invoice covering
order phoned in, we'll send refund check. 3 NOT CALL COLLECT.

PLUS: We will ship your order PREPAID if destination is in our UPS surface shipping area. (Limit-108" width
& girth combined and 50 {bs. max wt.) o

COMPLETE S5TOCKS ALL NATIONAL BRANDS WE BUY-SELL-TRADE USED EQUIPMENT i ey |

WRITE FOR LIST !I

HAM RADIO CENTER, INC., 8342 Qlive Bl., St. Louis, Mo, 63132 PhoEe (314) 993-6060

IMGITAL FREQUENCY METER
Madernize vour station by displaving your transmitter frequency while on the air, T Hz readont on AM
or SSK fransmitiers through 35 MHz. Kit ar asembled, 170 MHz prescdder available for 6 meter qud 2
aeter aperation,

MICRO-Z (OMP-’\I\Y
P.(3. Bax 2426, Roiling Hills, Cafit. 90274

LRL-66 ANTENNA 44 Lono. 80 TRU ToM @ s oting 2 Ku, PEP. or over on 80, 40, 15

L

. B €
Frice OPERATES ON 5 BANDS AUTOMATICALLY
s $4§'UO 2 1 Loading coils for 80 & 40M doublet operation 5. Centsr insulator with female cosx £
in Cont, 2. Adjustabla ends to set 80 meter resonance connwctor to take PFL-259 plug
USA ppd. 3. 4. Decoupling stubs for 20 % 10 maoters &, Fittinge on inwalators to tis on ropae
LATTIN RADIO LABORATORIES [ Box 44 . Owensbore, Kentucky 42301

Just Getting Started?

Then Understanding Amateur Radio is for you!
Most of the material for this book has been
drawn from the popular Lewis G. McCoy OST
series for beginners and novices. The book is
really & mini-Handbook, with all the basics you

need to know about transmitters, receivers, an-

SECOND EDITION tennas, setting up a station and operating.

$2.50 Postpaid ‘If you are just starting out in amateur radio,

.5 A, o $3.00 Elsewhere this is a mast book for you,

THe AMERICAN RAD1O RELAY LEAGUE, INcC.
NEWINGTON, CONNECTICUT 06111
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THE LEAGUE EMBLEM

THE AMERIEAN RADIO RELAY LEAGUE

~

® Available in the
form of a rubber
stamp for use on QSL
cards, correspondence
or any other place
you want to indicate
your League membership.
Same size as the illustration
above.

® With both gold horder
and lettering- and a black
enamel  background, the
L.eague Emblem is available in
gither a lapel-type pin (with
safety clasp) or screw-back
button.

® Special colored emblems
in the pin type only, are
available to League Appoin-
tees: Red for SCM: Green for
RM, PAM, EC, SEC; Blue for
00, ORS, OPS, OBS, OVS,

® The Emblem Cut is a
logotype (solid cast metal)
5/8" high for use in printing
letterheads, cards, etc.

PIN, BOTTON, CUT or RUBBER STAMP
$1.00 each

PQSTPAID

Newingtor, Connecticut 06111

L
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mose YEG activity in various contests, In the RTTY 55, ORS
VEGLZ made 140 contacts, In the W DX Contest the memortal
stution YIioand of the Caigary DX group made 10827TA paints, With
tewly aquired 28 MHz phonre privilepe VEAAPE made 425
saniacts {(n this same eontest, VEGHN has reesyered  fram his bout
with prewmaonia. VEATG §5 again on the air after an op
{algary Foothifls Hosmlal ‘Fhe (CARA Sis !‘I'I‘IpLd.B ity s.umxu.ltc Js
heing reprinted in 2 new attractive + color design. This should heep
chmn, VEAMX and Box S42 Calgary very busy with the apphications
showine 11} Calgary contacts. VERAUE is tuking piano lessons —
VESHM can give instructions en the use of the prano n frequency
measuring, EC VERAZL is now VESPM, Trffic: VE&ER 14,
VEOAC O, VEASE 4. VEOYL 4. VEOL L 2,

BRITISH COLUMBIA - stM, ELE. Havape, VETER - RM
BURN; VBT OSL Mer VEJHR BUIN Siow \.pnrrl Net, 1hsll
kHz of 0330 GMT. Rauloops ARC: VETBHY, pres.. VETRIH, sy,
B il Country Hadio Cluk: VETATY pres.: YETATO, secy,
Welcorme ta the new ciub. The Rritish Columnbia Centenninl RTTY
ventest was a preat suceess, Phe Centennial Certificate Committes is
calling Dee, 21 the fast day for thi ity and Jan, 1977 the jast
month to reeeive logs. Chilliwack ARG VETXV, pres: VETAYZ,
vive-pres.; VETREG, secy. The code wnd theory cluss has siv
students and the repester is working fine. YETBVES is home but
must remain in bed: he has 2 meiers beside bim, Victoria Short
Wave Club: VPTRD, pres; VETBWE, wice-pres.: YET?IL secy,
VEITPOM2LE s home from Malaysia. Olficets nt Eri mily ity
Wireless Assn.: VETCHK), wrest VOTBHA, secy. T J
VFTLL 70, VETRLO 31, VETSHE 27, VETOO 23, VY TR tSept)
YETOQO S

MANITOBA - UM, Steven ¥Fink, VF4FO — With regret we
record the passing of VE4WS, o of our most active amateurs, v, ho
will be sreatly missed, New appointees: VEAWC ws SEC; VE4NT a
Dauphin FC; ¥F4RO as BRM and new MTN Mgr,; VE4KE as QB3
VE4FW aad VE4SW as OO VE4AMA as OVS and VF4DE as ORS.
VE4s 1, HL SE, HR and LA spent Hufloween helping the West
Killonan police on Goblin Patrol, YESCE wus eleted to the new
Winnipeg uni-City Conncil. YEAMA received special permission {o
transmit facsimile on HE', the hirst Canadian station to o so. MTN
imects July at 08457 on 3660 kElz und reports 29 stssions with 118
ONI and 41 OTC. MEPN meets daily at HO0Z on 3765 kiHz
reporting 3 sessions, THOHINT and 26 QT The Winnipee 2'meter
net meets oo 14733 MHz at 7 M. Wed, and 11 AM, Sup, Dop't
forget the SET Jan, 29, 30, Traflic: VEIRO $1, VEIKE 39,
VEAXN 14, VE4FQ 11, VE4HR TU, YEICR Y, VE4ET &, VE4ANE
K, WE4QT 8, VE4LN 4. VE4YC 4, ¥I4EA 5, YE4ER) 4, VE4OL D,
VE4AYOD 2 VIGDO T, VE4EK L VE4LA |, VEAOM L.

MARITIME SUM, W.b. Jones, VELAMR - Awt 50 M:
Clarence Mitchell, YOILAW. SEC: Vi IHEL Lt 15 with deep regret
vepurt VEIXG aod VITEHR as Silent heys, Dur symipathy to thew
families arel many foends. A section net certificate has heen
awarded to VETARHR. Janet is doing yeoman service aphing as APN
sepresentafive to FCN aoy volonteers to help? VEIAVA s the new
pres. uf KHARA with VETANZ as secy . VETRO has been awanled 2
fugional net ecertificate, YE1YO has been appointed mer. of the
Maritime Photie Net, VEBAB now is VOTIH amd VITILL 38 VOGO,
ARUCON exeentives include VOLDE oy pres. amd VPIGPIVOL, oy,
LRUCOWL: VIRPH, pres. with VORAC, seoy, The Central NAl,
1epeater (2-mater fm re-installed b Ratiling Brook 46 in 94 nnt.
YOIDE has y hye-cloment defta inop on 2-meter tm lookine for
maroland contacts. Congrads to YOLCP an Advanced. Keep vour
QOS] Mgy, supplivd with vone SASE. VPN seports ONE 124, 070 99,
sewsions 30, Traffic: YFIRO 97, VOIO4 735, VREIARE 73,
VEETAMR 62,

CNTARIQ - 5CM, Holland L Shepherd, VE LW It is very
eratifying to be yble to report that the dnf, Trainng Net on 3693
kHz Mon-Fri, is very active vuder the guidance of VEICYR and
could become 2 repular feature of the Ont, fild organization, All
clubs are wsked fo refer theit new amateurs to the CTN so that they
can et o oadea o what traffie handhing s ull aheut. Four SUM
wishes to recind «lb sppomtees that fan, £, °72 is the date for ufl
appuintment endorsements, [F von read the fill issue ol the LD
Hulletin you will note thai the wodtiticate dogs NQL have to he
taaifed fo me, Semd o tonnd message piving 0ie vour eapitation date
ulf membership mr ARKL wmd L owill send vou a gummesd endorse-
ment sticker, SCM Bulletin No. 3speiled nut in defait the number of
winseats tseived on opuar SR actwties, With SEL T
schedeled tor the wask end of Jan, 2% nad 303t 35 hoped that alt
LS have achded the sugeested reenmmendations m ther plans,
Yaur SCM attended the 1978 RSO Canventinn spoianred by the
Guelph ARC and W Ane <how ot was, A hophlight wis the
presenfation of the Clitford Maesh Traphy for service to his fellow




wisateu s to oor 0wt Nocl baton, Y1308, Canadinn Divison Dir, As
Noel attempted 1o express his gratiticle be win piven o standing
wrahion by the farge asactabiy. 3 specid thark son o VE3RRD,
ingr. ut the Ok, Hegion Neb FON tor betng so thaughtfui: he bsued
u Repton Ner covtrhicate done n Brulle tor VRO, the myer. ot
secbon Net APNC who v o White Caner. My 1 fake thie chance fo
wiste you alt o Happy Holiday, Taffic: VUIDEO 116, VIEARROD
P, VRADY 106, ¥FSARS 100, VE3GEN Y4, VIAROZ RO,
RESCYROAYIAEXD AR, VETAWE 44, VT IFRG 3, VIFIGIG 16,
VE3ASZ 12 VESBPO P2 VEFICRW 90 VIIIGY %, VEIALL 2,
Y030 2

DUEBFC  SCM, Toe tinaworth, VIT2ARL - New otfwers for
the St Lanrent Radio Clube VEIDMEL pres., VEIWS, vive-pres,;
Y¥EIDDO. ey - D WEIDER, puh. rel VEDARD 15 now at tox
lrver. VE2DKZ, NYL of VI ’W\i presented OM with harmanie
fct MOVEUZERE now iy an Advanced Class licensee, Ne tardons
vlis pour deveir membre de RAQL ¢f obtemr nos plagues VED:
copivons @ RAQL des avjotred ' Hui | e sesenu du Quebed ntiise
maintenant Jes regions administratives Jde RAL, ine soiree J vie
canises Lors do demenapement de L UIXW, Lo getante JU resedu
VE20M VI2RYTL vous invite o vons sigufer notbreus tous es
aaipy w0 19U VT 2DDO estude retonr sar e aves i fres hron sienal,
VERYC {es-VE G apere de Porlusher Bay, La tepetitnes Y1720V 0
vel naintermant s (gl avee de £ ogiipomest freasistorsse,
SE20DLT est de mouvead aehif aor V208, VEIBLIR et le gapnunt
du test de mesure Jde frequence of VU2IDLEL YEZBYL ont remporie
e premier prs dn mllve de by wemine <de e Badio Sinatonr.
VLORM now has a permoreni Nvdvo power bae sind the Lopley
entension previously used donated to V1IXW. VEITRM recently
anillted Batteries and with its transstorized eguipment couhl he
wpersbed  For uowerk on vmergeney power. YEXOM again
Barbadaos 101 vanution, PSHRD VE2APT 31 Happy New Year o all
Praltic: ¥12DHY 38, VEZiR 370 VEINWM Jo, VIPIDLG 35,
VE2ALE 14, VE2O T2, VAP 2.

SASKATCHFWAM - SUA, Barry Oeden, VISBO - Weleame fo
Al new VESs heard on The Hertzums theds days! 1t would uppesr
that the crmphasiy s on baunioy classes, especially in aew argis,
during the st vodr or so. DB Many will be, and are. sponsaving
W hate-Caners,” The Swap Net (Toe, afrer lone Net) ably speesded
by VESTA doce a Land-lide bysinese, Tt appears that a wise move is
[P ade by many, thot of improving the antenna setup,
cspecially a the convested areas, 3 Turther sword on bone-Patedies,
these wre listed separately from tormal trattic in avder tooguality bor
Pubhe Sorvice fistines, SGood ek o VPSSO, SA TN Net M'gr, arnd
VEISGL RM en their mew association wetly (nstrict (0ND | rafte
VLAGE P30 VTSSO, VESHBO 17, VESHIE T, YIESKE R, VIARE
oV iHW LVFAON LVESES 3 VERSKS 3, VESXG §, VESYR <,

WEAKE 20 VEA058 COVTRRA 2 VESI O VESER |.\"|§EJ\’\‘ |
VIR {,
e -

EXERCISE REGULARLY, MODERATELY

Physically active peaple have a
lower heart attack risk.

AMERICAN HEART ASSOCIATION

* ¢ ¢ EEE
. QUADS! QUADS-!'. QUADS!

| Prices are for complete quads. Enjoy all the ad-
uantages of a full-sized quad. All quads camplete Py

with hardware, Noisy locations our specialty.
. SPECIAL DEAL ON A QUAD/
TOWER COMBO, OR' ON A TOWER ONLY.
Ppd to neavest freight terminal.
. $69.95
$99.95
$129.95

* 2 element, 3 band (10-15-20)
% 3 element, 3 band (10-15-20)
* 4 element, 3 band (10-15-20)
F.0.B. TAMPA, FLORIDA
(813) 988-4213

SKYLANE PRODUCTS rumps et - 2617

. PROGRAMMABLE - REPROGRAMMABLE!! |
R = the KING uf Elactronic Keyers I
A

EK 4022 $289 95 Complete. FOR Factory

WRITE FOR 8ROCHURE

COUNTS & DISPLAYS

YOUR TURNS .ap.

® 9999 Turns
o One Hole Panef Mount®
e Handy Logging Area

e Spinner Handle Available

. Case: 2x4”; shaft 147 %3
Prices. Model TE2: Skirt 214"; Knob 1%
J2  —  $BOD  Model TG2: Skitt 3*: Knob %"

L R. K. BAUMAN SALES
P.O. Box 122, Itasca, Il 60143

TELETYPE -RIBBONS-TORDIDS

Lowest prices anywhere !

88 mby TOROIDS 40/$10. ppd, ~
Fresh KTTY Ribbons 12/$3.50 ppd.
MACHINES — GEARS ~ SUPPLLES ~ TAPE

S 66 VAN W2DLT SPafResie's 8o

A NEW TRANSMATCH - MODEL UT-4
A New Universa! Transmalch from the ANTEC COMPANY

» 20 thi 10, including sil MARS
Hes. ahows 3.5 by,
* g, PEP, S¥R 1.1 any liejuency #» will malch dicales, guads, bram-,
* pivides SO-70 DHM fevrative Ty Zeppy, raifien wires. vopticats, pic,
* inlly stiaranieed, mads w115 4

§94,95 {ppd. continental IL.5.A Y

& e wnih all anenpa-teedlne
combrations.

write for details to,
ANTEC COMPANY. INC,

67 Briarcliffe Rpad, Bultalo, New York 1422% el ¢718) 8372408
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you always get a fair deal at

NEW 1972
TRIGGER
CATALOG

T0 HELP YOU
SHOP
BY MAIL

BRAND NEW! Everything for the Ham!

Sand for this reliable buying guide to
carefully selected Amateur gear. ‘fou'll
find it easy to shop at TRIGGER by mail.
We make fast shipment from complete
stocks of all the jeading brand equip-
meant—generally the same day your ar-
der comes in.
CHECK COUPON FOR YOUR FREE CATALOG

Where the
HAM IS KING

Shop at our store just west of Chicago

EASY ACCESS: Located at the western limit
of Chicago. On North Ave, (State Route 64),
3 blocks west of Harlem Ave, (State Route
43). Accessible from all expressways and
freeways. Plenty of free parking.

HOURS: 10:00 A_ M. to £;00 P.M.; Friday 10:00
A.M. to 8:00 P.M,; Saturday until 3:00
P.M. (Central Time), Come in and browse.

ALL PHONES: (Area 212) 771-8616

BEST TRADES IN HAMDOWM

Trade high with TRIGGER. You’ll find we
allow you more for your present gear,
Write for quick quute.

INSTANT CASH FOR YOUR USED GEAR
Tell us what you want to sell (use the cou-
pon below)—get aur cash offer guick. .

Clean as a whistle like-

DRAKE THXB..wtx

new bargains for January

4154
L5349 HOLLOAL  oavn s
75AL, i sa e G N
T MA110
2.1 kG FILTERSS 29 HOLHSRE < s et v o r 169
3OL1eavanvresn B el
g:iﬁ ) HOTBOA. narer s
' P S
PRAKE b
RAK
DRAKE RUB.wov e 319 z:i;g - X
DRAKE SPRY, . sn- 369 0is :
314 crX1

CHECK COUPON TO GET OUR LIST OF LIKE-NEW GEAR

X106 NEW
WATERS 361 NEW.
GALAXY RVSS0... 49
GALAXY VOX..s.a: 9
GALAXYACCGTE50) 69

| TRIGGER (Attn. WIIVJ) Q172 '
} 7361 North Ave., River Forest, lil. 60305 Instant Gash for Your Used Gear }
o Describe fully what you have: Make,
i Rush the following: model, modifications, accurate descrip- {
i tion of condition: I
{ $ enclosed i
| []Send FREE 1972 TRIGGER Catalog t
I [T Send complete list of like-new gear :
I Name B E
| Address R {
! ) . GET A GOOD DEAL FROM TRIGGER |
! City, State Zip 1




HAM-ADS

(1) Advertising shall pertaiis to products and services
which are related to amateur radio,

143 No display o any character will be accepted, nor
want any specinl by pographival acrange mient, such as all or
part capitul letters, be used which wauld tend tn make
tne gdvertisement stand nut from rhe oihers. Wo Box
Reply Service can bhe maintained in these columns sior
niay commercial type copy be signed selely with amasteur
call letters, Hum-ads signed ouly with u post ulfice box or
telephone number wathout identifving signature cunnot
he aceepted,

t2) The Ham-Ad rate is $0 cents per word, except as
nuted in parageaph (6) below,

i4) Remitiance in full must ACCOMPARY Copy, SNCe
Mam-Ads are not vapried on our books. No' cash or
contract discount of agency commission will be allowed.,

(8] Closeng date for Ham-Ads is the 20th of the second
month preceding publication date,

(a) A special rate of 18 cents per word will apply to

advertising  which, i ow  judgement. is  obviously
nanscommereial in natore, Thus, wibvertising of bong fide
surplus eguipment vwned, used and for sale by an

ndividual  ur .Jpp.m:hli atfered  for vm‘h.]uge 4
advertising inquiring for speviul equipment, tukes the
Tacent rate, Address und signatures are charged for,
expept there is no charge for zlpmde swhich is essential
vt furnish. An attempt to deal in appuratus in quantity
for profit, even it by an individual, is commercinl and 1t
advertising so vlassified takes the S0.cent rate, Prov isions
of paragraphs (11, (2) aud (8) apply to alt advertising in
this colunm rq..!rdless at which rate. myy apply.

{7) Bevause ecror is more easily yvoided, it'is requesied
vopy. signaturs und sddress he printed plnmi) un nne side
o’ paper  only,  I'vpewsitten cupy  preferred  bit
handwritten signuture must accompany all authorized
inaertians, No cleeking copies can be supplied

(81 No advertiser may uge more than 1o wards in any
e advertisement, Hor move than one ad in one issue,

(91 e to ﬁ'le tightness of production schedules,
vancellation of o Ham-Ad alrendy acvepted cansot he
‘,ﬁ.mmteed bevoud the deadline noted in paragraph (5)
#hoye

Having made wo investigetion of the adveriisers in ihe
vlasstied colimns exeept Hhoge ohpiousty comperoial in
ehurdoler, the prfdishers of Q8T are unabie to voucy for
their integrizy or for the grade or character of rthe
Broducts or servives advertisec,

QUWA Quurter Cenlury Wireless Association is an internalionu)
nonsprofit  organization founded 194, Any Amateur Radio
Operator Heenged 25 or more vears is eligible foy membership,

embers receive » fembership call hook and querterly news,
Wntg;( %%rsmfnrmu.t]an. Q.C, W, A, Ine,, Box 344, Mamaroneck,
NY 3

PROFFSB!ONAL CW npemtm's. retired nr active, cnmmﬂ'ﬂa]
military, gov't Rnb(‘e sto, invited to join 5OC|ety of Wireless
Pioneers — W7t AQ/6 Box 530, Santa Rosu CA 9540

Q5L Cards??? Personalize muade-to-ordey, :,dm les 25¢, (eluxe
dbe. Hehgmus 2’)0 (deductabiey Sakkers, WRDED, Box 21K,
Holland, ME 4%

Q‘aL-ea Second to none. Same day service. Samples 252, Ray.
KR7HLE, Box 331, (lenrfleld UT 84015

3-0t Q&S Faz more mertar'ular little more cost, Samples 26c.
{refundable). 3-0) @SL Uo., Monson 2. MA 01057

GORGEOUS Qsls, Rainbows, etc,
Saroples e, Refundable, Joe Haxms,.
Edgewater, FL 32032

PICTURE

Tup quahr\.' Low pricee'
W4EBLEY, Box

%bL cards of your shack, eie. from vour photograph,
Hi, 12,5 100!] $16.25, Also unu.suul non-picture dvsr.gns.
Gieturons su ple patk 2hc, Half pound of zamples &lle, Raom's,
<154 Fifth St. Phladelphua PA 1140,

%{‘:\Iﬁ] slmples 1oc, Fred Leyden W1NZJ 454 Proctor Av. Revere
u2

CREATIVE (31, cards, Pemsonal attention, Imaginative nrew
designs, Send 25e, R.eceivc catalog, s ‘ples and re 1nd caupon,
Wiliins Printing Box T87-1, Atascadere CA 93432

SixINgF;;LHS 15c. Harry Sims, 3227 Missouri Ave, St, l,ouis M0,

¢ SLs d-color glossy 100, $4.50, ]{urgM u_‘-"an’l pm
3

Hree samples, Thomas St, R:egel Ridge, ord, N

SLs 300 for $4.50, samples 1U0e, WOSKR, George Vesely,
te, 1, 110 Wilson Rd., Ingleside, TI, 611041,

RURBRBER stamps $1.50 (nchades tax and postage, Clint's Radio,
W2UDG, 32 Cumberiand Ave,, Verona, NJ 07044,

@SLs Y'Brownie,” W3CJE, 3111 Lehigh, Allentown PA 18103,
Samples 0, Catalog 25¢,

DELUKE QShs, Petty, W2HAZ, PO Box 5237, Trenton NJ
8638, Samples L0c,

Service,
48,

s, Fast

BONT buy Qyl cards until you see my free sam
ox BR4R,

wtyvice, ecnnontical prices. Bolles, 1ittle Print Shop,
Austin TX 78787,

@SL, SWL, WPE cards. Samples 20c, Lopg books, file cards,
decals, Malgo Press, Box 875 Toleda OH 43607,

QRSLs, SWhs, WPE sumpies lho Nicholas & Son Printery, PO
Hox 11184, Phoenix AZ 850

FRAME Display, nnd pmtert your QSLe with 20 pocket plastic
halders, 3 for Sl for $3. prenpaid and guaranteed. Tepabco
Hox 19BT Giullatin TV 37066, .

QSLs 10U 3 eolur giossy 34 200 $6; 2lobe, eaple of straight key
form on hm-k froe -.ampica Rusprint Rox 7576

on {rouat) report

Kun.suxt.,lty 10 64116

SLs — Thin dime brngs samples. Alkanpont, Box 3494,
Papago Station, Seotisdale, AZ SRIAT

100 TWO color Q87,8 $32.25 Stamp for samples, Joe Yutz,
WELXY, Poitsville, PA 17901

le;. SWL. cards that are different, Quality card stock samples,
Z20c, Home Print, 2418 Elmo Ave., Hamilton, OH 4801k

NEW, originul, exclusive prof, Q'\Ls Samples 2be. W1FLX
Qs Ls, 24 Hritton, Pitistield, MA 0120

?bb s ~ Fust service, free samples, WTIIZ Press, Box 23T,

ugene, (1§ 57402

lﬂRhEu sample vopy Long Istand DX Assn bulletin, Latest DX
:lml‘_a'\'rséa'ﬁuqmp’ss size sase (o KZAYY Box 74 Massapequa LI NY

AN INVITATION NYC ares hams and SWLs are invited to
uttend NY Radip Club meetings — 2nd Monday of every month,
Wilblams Club, 24 E. 349th St., near Madison Ave., at 8 PM —
New members wanted Interostmg Proprams,

ROCHESTER, N.¥Y. is again Hamfest, VHF meet and flea market
hearlquarters tar the fargest event in the northeast, May 13th.
Write WNY Hamfest, Box [ 388, Raochester, NY 1460,

214t Annual Davton Hamvention will be held on April 22, 1972,
at Wampler’s Dayion Hara Arena. Techmgal sessions, exhibifs,
hidden transmitter hunt, flen warket, and special program for
the XYL. For information write Dayton Hamvention, Dept. @,
Box 44, Davion, OH 45401

TOLEDY Motnle Radio Assuciation’s 17th ennua! hamifest &
auction, will be held et the Lucas County Recreation Center,
Maumed, O on Feb, 20, 1972, 81 registration, open table sales
map nmi info, Write TMIA, WRHHF, Box 273, Toledn, O

EXCELLENT QSLs. Reusnnahle Spmples 25¢, WOCEL Press, RR
+1, Box 811, Carmel, 1N 460

C, FRITZ, vus, we're still printing better QSLs! Samples 26e,
Box 1684, seottsdnle, AZ %5252

Qsls, 3 color glossy, globe, eagle, straight key
eurphones on front, report form on back, 10(! -84,
Rusprint, Box 7575 Wansas Ciiy, MO 64171

WANTED — All types of tubes, T'op prices
Eimac, Since Nov, 30 new locntion: 412 ¥
32806, Jaro Electronics Corp.

bum  with
by postpaid,

pig for Varian and
th st., (rlando, Fl.

WE BUY all iypes of tubes for cush, esperially Eimac, subject to
our test, Maritime International (_u, Bax 518, ilempstead NY

CASH paid for vour unused tubey and good ham and eommercial
eyuipment. Send list to Barry, W2L NI, Barry Electronics, 5172
Broadway, NY 10012,

WIRELESS sets, parts, » amlosw bought, traded. Lavery, 18 N.
Wycombe, Lansdowne PA L3050,

EDITING a elub p &er" Need public relations help? ¥ou should
helong to Amateur adio News Sewvice, For information contact
Rg-«- fallen Bills, WA 2FGS, Sucretary, 17 Cralg Place, Pennsville,

SPIDERS for bnomless gquads, Heliate welded aluminum. Al's
Anternas, 1339 So, Washihgion 8t,, Kennewick, WSN 93336

WE buy_electron tubes, diodes, transistars, inlegrated rireuits,
semiconductors andg resistors. Astral Electronies, 150 Miller St.,
Elizabeth NJ DT207, Tel. 210-354-3141

WANTED: Telétype machines, parts Models No, 28, 32, 33, 35,
47, Cash or trade [or Drake equipment. Alltronics-Howard Co,.
Box 19, Buston MA 02101, (Tel: day of night 617-742-0048)

VERY m-ter-est-mg Next § hig issues &1, “*The Ham Trader,”
Syeamore, FL 60

mu‘:eum buving old radios, books, rnugazines,
catelops, parts. ng Q5 and CQs, Ere Rssmussen 164
Lowel de.wond uw CA ‘-]4!](: 2,

WAN’I‘F[) An opportunify o«
ham gear dealer. Collins, Din
'In:n-'!‘ec. w-Grn, and 1 uil nthers. Also & 5000 inventory e

Reguest list. Chuck, WEUCG E,levtromc Distributors, ine.,
9[:(! Peck 3t Muskegon i 4‘)44l Tel: 618-726-3198

HAM ticket - Amateur radio license course for Novice, (General,
Advanced, Extra Class, Write tor mformatmn Clavton Radio o,
220 Mira Mar Av, L.ong Beach CA 9080

RECEIVING & Industrial Tubes, Transistors, 21l brands —
Biggest discounis, Techniciang, nbbyists, Expenmen g w=
Reguest Free Giant Catelog and save! Zalytron 4689 Jericho
Turpike, Mineola, NY 11501

AMATEUR

uote your ham needs, 33 yrum a
Galaxy, Tempo. Kenwood J




RS Send membenihp list for %H[;s. Warld Q5L HBurean,
D0 Paname ave,, Richmaond, €& vdfod

iRANbFuRMER\- rewound, Jews Price, WACULJ, 507 Havhn,

Orlando. B, 3

HEC B rerpver ABU DR BGHL abd A :
LW I:nem‘, jar 4adl) besd eompone valt widjusiable
P in B H rar‘k Bi2h, N( X5 f‘tnngcmwr sz. Hoatrie tzacde ue
agpply 8:H), NUXE qupé;qy %bh. Rudy Kurmeimeser, Lunpstable
MAUIB2T. Tel: B17-648-7/7

vdlibrator &1 Ho

LUMMY l-mdﬁ, l Iw.. £9,95; phnne %mh:h SH.95, Wired, $4.00,
Ham-hits, Bax 175, Crantord, W) 0701

FRIVATE collector wants old wireless gear. ?tuv trade. Dick
‘\cpw 1945 B, Orangegrove Blvrd,, Pasadena, (A Y 1704

WF.BI Caast hams buy their gear fram Amyad Supply, Ine, send
fur flyer, [U2b Harmsan 51, O .1k[.md t. A ‘Hh[)?

GHEENE - ceater msulator, mth ar withnut Raiun — a tough
number Lo hent - free flier, Greene IDsulator, 3 Pignm LY.,
Hedford, NH 03102

WANT wireless jearlyy maguzines and equipment far WIAA
histnyical libvary . Wuyne telsan, Gancord, N 28025

'l't}l{ultls A; tefetype.  Luwest  orces anvwhers, 1S 10
prost paid. KSR printer, rvrrmdutioned %225 slite Ui 41
tues! Mnl!L! 14 ih 14, 2k, B 14 Mam- move baresing. List,
wtamp pledse! V'm W2DLT Passalc, htll‘llnz..., N oTEg

PREPARE for Auwabeur PCL waage! Yuu need PoseCherk,
Onpnal, kxperth devised, multipleshnicr numunm nng all
U

dreas iested n FUU exams, Sartie form 4 vep 300
guestions  and  diagrams  Yor each class s, dftswers,
f'hpia.nuhnns LBM aheeis  Fur \:If-te-‘tmg ¢ jigestions
duplicated where th apply, Geperal Class $4,25, Advanced

lass 54,50, Hatrp olass $4,75, inelndg frst elass mailing Add
Phe each enpy far air mal, Send check oF mogiey opder ta
';“ u(g.hm lg 0, Box 3564, Urhandale Station, Des Moines, 14

F'RTr © Plectronies maguzines, It $1,
LMW 25, Wainwright, AK J‘hR?
PRUM\HIUNAL nUrvice [nr mur quahty ham  gedar. Fore
wtnrmafinn send eard to Dave, Wl Al, h'uuth Shore Radio
hone, Municipal Awrport, ’\Idrsh el U

WANTED: RARY, HuU0, RAD0A, REUL, B2 Racal und 5151
recetvrrs, SWRC, Box Lk, ansas City, MU 84111

Llecironme Publications

MOTOHOLA 1GIL with au.-.:-ua.w': 5TH, &
Tep-Four  Compnanicaiions, 1141 Lakevirw,
1‘5149

‘-1».1 L Hulficratters HIT-47, ssb transmltll-r Mike.
Al pond, §200. Halhoraflers s m er, la,
Pintional NOC-BE rvecewer 820 €ratilk|t HR OCRCTY
Wil <hip, fravid White, 5% Huntimglon, sharon, MA (JZ!!hl
Phouw: (b]'f)-lﬂ A6 13

hisl, Stotts,
Tllr-ﬁ'quﬂu i

anfenng rt l—ls
BT,

E-EJ&\CO Iargﬂt Cexelisve hat dealer 11 the Gutf ‘muLh all
ma_]ur prodact  Imes i sblack,  New angd o rnnd:txrm d
eguipment, Befors von buy, aell, o frade, ch our fow prlees
and hiph trades. Elexcu, Bos Papwirth Ave,, hletwive, 5.4
TOMS, 503y KE4-Biinn

SFLL R0l & SR-1ul "f'r‘r'lwr and xrstly wath Lteaih desk mic,
anil all cnmu,'cllm. cdhien & vive o sapphies. % 4TH WAKKNLY
ol R74-472-7T94

‘u tla, u]l 1538
l_'OLT NS I-LJHRHJH Ledlbho Al BBK
THITARNY trequency meter, R‘S-llll)n Me. 11
mioiulation 4 Salety  belt/Lanvond, . Hand)-talkics
L4891 Mo, Prop pitch rotors, S6h, Signal gener. bt
GOKE .5 Ke, Al ‘Me. 8135, Lk, 11010 Manrae [orr, Maproe,
CT 648K

WANTEL: ¢ uihm SN
hing Wel N7,

VHE/ULEF receiver 3% MElz thvy TIHH M7 with § luning heads,
iFogmit and derodiiator with 5 jueier, and matehing b aneh
Panaduplny and spectrrm analyyey, A1 1200 ¥V A0 nik evele, gud
uk;’ cnndx, vt cost REROIL Xe(l S5, WALUH,

waeeliont, %325
ahrhraiing ok,

sed  buy,  Eal
Hhl1an

Lngar, JIsH god
2223 Bohbie Aye., Hdnadiome

HALLICRAFTERSY SR-L40 CoBun@meatinne ooy,
K-bi) spkr aorl reattai. Bxcelient combition, &m*di T am ated
~W1, Pmd s240, sacafice 3 123 gy hb’ et Lower, wilh
wineh and mmmtm; [ur mrm- E . M- m VIS und manmial
§ Want TR v buy, Mike [looe,

imulrhing

WANTHED: Heath keyer Bi-10. Trade HWREZA L0 HW 12 A,
WZUL:M B L niumbu'z Ave,, Closter, NJd 07R24

[ ade
Lm[lt? v)]ﬂ- }?unrer hl m(ihn_ i hlll.l‘!l
BEST ulier HEOBOD (Nationah, gichard (uuldn-n h-l leknw
I¥r., Gilastonhury, < P ORMEES Felr 203253557 1

,'\.‘;!l ured tO!‘ K ADIEA  receivers,
F‘.;mam arpn tubes, ‘Phe Fod [lames Lo,
Arhmgton, NJ 0TNA2

EIRT3 transcm-;prs, s
Ho8 thckory 5t

NURD MK I, ae supply, ilX')n] £
m.ui Hi) Feet, Write (nr de s,
s Bhiddleten. MA olwig

Hotwo Rohn 25 Luwers 10D
[ran Morgan, B2 Peaboiy

Ten meter a-m_transceiver, B, ¢

D " knapp,
F[}‘\. 't”l) an K'x-} Soottsdale, AZ RG2B2

ALMPOMATIC Mnr\r‘ [N 0\1« Lapying maciine, Copy uwp tn Jzn
m)m withon! knowimnp cw! Simpiy hook b ¥our receivers gurho
and repe printout, Send 514'-!5 1or detailed constriction plans.
1 MG Fleetranic %KQ Wesl sunnyside, Phoenix, 47 ®H0%H

W2 with ac ‘-'uup!v s,l ih G eonditian, prefer oedl, Linvy
Pearce, WAUNSI), 14 Hobin Hoead Ln., Northfield, 11, o,
Ph: 26%-T 260

WANTED: tluath patreh unq l&dltm(‘
l‘uxni gl‘)nmhavk HOMKX, 2015
Bt f

T, hni;zht Hol. cnecher,
Cnlirge Ho | Dnwheks veroe, 11

KW M- 2, | {643 wiBl6F-3 -
nrw i_lep.g I*her %1 wips 140,
ilxin"- Hah, WE2EC

&NTN) QST youugacines, TR or oilder. Give prore, W3QIL
‘thel Path, PA 1b00Z

very good condition $645, Like
Eico 720 835, NCL-2000 winew

“Shrnder

NPFEIdD v hgina Hallicrafters CHL b Hegen
rreerver, Also oiher  early  Hallioraflers  zec . Howard
Hmu.lsmd Y North Serra Bonita, Los Angeles, CA 'd(’OJh

FRTER fm lL-200 hrand new, i state, 14 channel, xtaled
far Inur, 1% 1D wadis, mediie  cunstruetion. with ke,
memount, £ cables. S22h KTNHE, 15112 SE Lith, Bellevuw,
W BROnG

WANTED SR B and ac supply, BIust be lewn aiod u"alwre‘ri
W, Cotter, 17 Westwoord G, Wilmettine, [{, 6009

COLLEGE: Mint HT.37 £160, 23 with ealih %1 01, WRaNLD,
HIAT agtlegete Ln_ S4anty Ane 92705

HWAN 2500 with nense stencer nt $¥E5, Keo blassie, e
Wondlaw: Dr.. imutun OrH dht ik

HEATH: Sell romplete station. DIR-6UK ymitr, iLG-TUHH VFO
HR-1DE meevr, with HEA-T0-1 plugan 100 kHz xtal calibreter,
Fseellent vondition, ldeai {or Noviee v Liene w6 Fian ot
sear old, Mabuals ineluded. $150 tekex all
WNZAKP, n0d Washington Ave, Pleasantvld
o | -FGm 56

J
P70,

TELHFX beams, new, ong, phg, 60l 40 meter, Litkel. 10 mceter,
ol 41 meter, all Tor §100D, Now cost %2000, £, Fling, fr . Boa
1au, Larmlltnn L;A A0{ LT, Phone (404 B2 A

A Natiopdd NOXR MK, N(‘K-F\ ECU2Y S4UU, WATLI'E,
'lll; —\'!d.':uk Lix., Walld Wv\]]u WA 94

ML“\I i 3, e ad dr pwr wppl\. moble mogat +
antenna, Hamahl, 4l| crani tower §] D15 keyer, 518, pen, 1.3 Lo
to0l Vv ohmysl, ART-1 .f, &-27T reve — All Kinds of goudies. |£lf‘1)
[ BT EN Y Wllsrm 1275 W, Couaty Line, Warminster, P4
Kudg, Call and bring money.

IHOY  transcenvrt  wilh  moduiateripawer supply. Fxeellent
copditinn 5133 Frank Mcdannet, 115957 ovanston Nocth,
‘wdttiq- Wa 8l

SELL dobnson Thondernnlt KW, “:nl‘ks great, [n avigiol cdrton
5178 m any oid carton .w‘rb WHELJT AL 714 THI-24T0 11927
Wink Hd.. Hullhtﬂl’l 'I X

‘z‘/ ANTRI: e hand ant el assy Foy H-2T3HSK-T8 ree, WO
234 W hlh Broaiafield, OO xooen

Ill' \Iil HH- s Lclloul rnpdltmu. B2O0, HM-15
AR tir, Any offer considered. 8101 Dows, $00F Oakland,
‘mu Arhm MU R0, 50 3761 1281

IL vwe hiter,

":l:'i L: WHake Y8, ?BR, $AC recerver TR0 SR20U, § 180, Sonar

R GKO exrier 2 thi HU narrow band tm and 47 walls
shu with wwanvals, DI04 Sctatic mike with G \mnd w0 Bl
Pavie, 112 W n-uli.mfi Are, bl A TsuRt, 215 MU R217T

HEATH sﬁml .-rud HPods A pwr suuly, used i1 months 400,
3B 14 puke $25: HIW15 phone pairh 8800 HMR awr 51380,
WARY U, JUK Fast Dovry Hd,, Hevshey, PA T T8

CHINSET (-5 iy Metar transveivér, Verv @ - um}mnn #1 2h.
WHRAPLL, ni Fingren nhnlbvullc- "N VAL R
PJ {5 bs-;-?um:

\ el -1 plug-n rump(ete mr telline HAYHIURR. K1GVA,
61 Warwick, Pottland, ME 0410

O INS G2H-T Ri42h, BIRF.2 ” T4, [movavdlate Swan hoo unti
IR {AN than tive hours nperbing time §4200 (007 HGITU
r-\«w He-Ginin 2OEBA, Med” ullom..h ;..a.:.ulme generitaor LW

relient cotdibian, HBest offers REY Y b, 200 {neket T,
M!Euu;.hht, Hills, UH $40ud

SELL: Henth DXbUR with bwolt-in antenna reiny, HRTUR with

v momior, HRA-1(:] culibrator, exi f'lll'm rr;mtmnn #11 for
H13R Healh HPID Warrer lipear, 0 with
Hoaih HPF20 and HETO supopliey, N A Hurry
Legler, 301 Miami, Hiawatha, ks hhldH.}ld) .-w.nua

NATIONAL NUXS and NUAA wath sun‘ 440 puke, g used less
than U Rowss. Dngnal esrlons, all manuals. Alint canditinn.
®AZH WARHY, Dok Grimme | REUO Blvd, ast, Norlh Berpen, NJ
T, 2[]1-8?“‘?-37 ol

G5, Gilebe Chiet 890-A, WX kHe xtul cabibrator, FHS-23
wpeaku, .aarnf:{-eﬁl{ for first 11w, Keith Frank, 535 B, Frankiin
=t 1

DREARKE 2C & I)rdk.e' ANT & Hu\tler lrup ant — all mam — hest
after, WN2KTR, Rwhard H. Hammeoend, 605 Pomt Rd., Gittle
Hx]vw NI ¥y

RITY thtr-gn Lingn  simplex pdnter,

Type 2K, Wil sedl
we trace, Wl

RANGER i, Halherafters SK71: Mans[wld fEmm Magsound YFrojoee
tur gi'rade’), Wilrox recorder, RUCA caselte cernrder, Uraiisman
1iZHP mntor, sefl or trade. WARDERY, 130 Victary A,
Halnhuld Nd DTUED l'.’.ﬂl VIDR-BTARY

SALE: Prom estate ol \.‘; FVEW: Hallicratters AR 140 r-nmpi('tl-
‘with power supply, like new %250 dobnson Lowpass Diter §h:
sawerstat 1D oin anp. K15, Antigue Atwuter-Kent and ervstal
rwwvr-r'. s, meters, sntenma, micraphones, retleetometer,

te, Al lefters mmm-n-rl Adeline Pittenger, B Mechame =t
\i;lihum [NERUGE

NTED: Coliins 30K -1, HEOQ-AI poils: Fi.;ihrraltc-rq 14, Sam
s, BRI fFs Lm-lr- Hollywond, L A4 BUHesK




GOTTAGO! Heath HW-12 meodified to cover T414.2 Milz
including all original HW-12 parts, ac_and mobile supplies and
mike, Telrex 6] W.5, G-meter ahd 17-0] W5, Z-meter beams,
never wopered.  Other  iterns. reuponable offer! R, K.

Any
Mac])nweil (W4VGSY, Haymarket, V’\ 3208Y
S

][c Qs Jurw 1921 thru June 1971 some 1820, in haund
volumes g 1929, 52560, WUCWH, 108 N, Flmhurﬁ'l Mt,
l-’m&pf-vt [l 0056

SELL: Swan 'I‘V 2, 11X P8, Vangyuaed 407 Zmir ronw, All 28
h‘llh’] 1-f $250 for all, Bich Arunson, L4400 b, B2 &t., Brooklyn,

'(’ \hi xmir, 821 VFQ, ON-144 ronverier with power supply. All

in excellent' condition. Also X 1 in very guud cundition. Sell
,Fpnratt‘ly or as od statinn, WASKYR, R27 Dundee Ave,,
Barnngion, 15 K010

sabit Colling 32481 transmiiter $350Q: Heath Monitorcope
Ff'ﬂﬂ F20, W2TH, 212-229-3260

RTTY receiving converter RHIY/FCC and transmitting eonverter
TATRAJECC both $45, Pick up only, WAZFSI), 516-282-2TA7

FOR SALE! New 6 meter egquipment - never on the air —
ane-tiurd off list = Drake 1'R-6 xmtr with noise hlanker — RU-6
remote VEO-MS-4 speaber — Raytrack Hotizon V1 L linear
Amplifiey - zell complete package $900L J, F, Gillis, Hox 0%,
East Fatmouth, MA 02536, Phone R17-48-5175

SBLL: Drake 2-C, plus QG-mult., N.B., xtal cal.. excellent, $245,
Johhson Vlk.ul Invader 200, ew, a-m s8, ﬁ“ﬂ[) &150, David
Wygant, 1097 Ind Ave., Newport, MN Abuas

SELL: Heath [rX-60, HR-JU LCG-E 0B ufo, TR s.wtt«ch Excel
statipn, $130, or offer, Bﬂ.l.dQ. Jeff Gabor, 85 Eind Ave.,
Mansfield, OH 44903

FOR SALE: Ham estate Colliny, Hallierafters, (,alaxy Eica,
Johnson, and others, S5AF (or Hist, WONBF, 22485 Lamphght
Crrand Juuctmn <O BESRL

WANTED: HROS5 or this series with coils and power supply,
?ﬂc‘e first, letter, W‘;PM BED 1, Box 399, Covington, LA ELYRE

‘R N’[‘AL‘; £1 ppd. Must sell following best offer, Tubes, VOM:

T8-352, ‘ﬂ.mpqnn B0, l|requenc‘v me-tPr TH-174, BU.221.
Prangecivers: BCs T4h, RTA-IB, RTxH, TC u?ply ambda 2R,
1% rewsta (‘hokE' i%hy GHOmMA. 4 U/2" micremmpiaefer,
f}apamtnrﬁ' dkv filter, 2003 uut T5HI vtk variable, Detatls, mere
for, SASE. Dick wilder, W2ZCZ:3, Box 7523, Pittsburgh, P

SR-102, HP-23A, 8B-600, and cw tilter (hmlt hy KaSUN) $475,
DX 40, 535, B&W 51008’ % 515B-B S160, B&W TH switch, $15.
KADPL, 201 Poplar Ave,, Wayne, PA 140 i;

DRAKE 2-B, 2-B{, ¢
cables, punt, F. I
Margantown, WV 2505

2-NT, {A-b, homebrew transmatch. sl
Phelps, WAKZED, 272 Wiliodale,

TUBES ~ new and used, mainly teansmitter tubes, fimited
- shack olean-out - low grice, List al request.
HB PO Box 93, Creseo, PA TR325

b Heath transmittey HX- 10, Heath linear amplifiey HA-10,
manuu.ls extra crvstals, ])ow»i\ev relay, package 3300, ﬁrm.
Mint f‘nndﬂlon pre-vnred noe modifications, Bilf Rohmsnn,
1640 Wandenng Diive, Mnntpr«y Park, CA 91754

SELL: Heath SR-401 transmitier with uv-atals and fan, $2b0,
SB-301 recerver 200, $B-600 speaker, $10, SB-634) console KK 5,
SB-6 10 monttar seone, $65. Gitbert Kumter J1., 225 West 2352
Bronx NY 10

‘!El;[.: Hallinrufiers SX-111 rereiver, ynnd candition, $iithest
pifer. Joshua Mermelstein, WAZOHP, 29 Muapie St., Brooklyn,
MY 11225 (212 UL.6778%

WANTEE: Cholle, power, ;;Tnélng. for Hallirtafters P45 power
slrppl,v (HT 45 linear), 4 o L6 HY. 350 MA, WAGWICA, 14031
Peach (Grove, Sherman Gaks, CA 91403

ALUMINUM jacket semi flexible low  Inss B ohm ¢oaxial
cable. See Advertisers Index. VHE Associates.

FOR SALE: Ten-lec PM2 transceser, pecfect condition, t1
mnonths old. ear phones, twa 4 meter crystals, B42, Jim Tondy,
H24 East Lm.nsmg, M1 48823, Telephane 517-332-6102

HEATHRIT HE-iN Murauder. WalRYE, [861 Lexington,
Warren, OH 44483, Tel: 395-483

WANTED: Hyv-Uizin antennas 204RA, 203BA, 1A3RA, 1038A,
and Ham-M, Would like to trade, but will pay cash if the price 18
aght., Have the fnliowing o bracte: wlnte transformers, Variaes,
Westan model 301 panel meters, and a H.B, GG 2-1000 A hnear
ang, ew tube, vacuum &anables fully metered, with Vanac
eongrolled 4000 YO Enwpr supply. WABYPW, 5171 Tackney
i, Ban .r\ntumo. TX T

4G X 2BOB tubes; new pg_ $21 pair, ¢. M. Pruett, Route &, Box
dq‘? Fort Myers, FI, 33902

URGFNTLY Needed; Hquipment for independent missionary
sugport net to hundle messages for 33 Bible franslutors in
Liberia, West Africa. Need: tawer T0 ff, nv more, linear-SH-220
oy l;lrm]m' 15-20 quad or beunt, Donated P<|u|pment weleame ot
setd absolute lovwest price, Also need Noviee and ather used
sguipment to prepare transiators before they go to the tribes. We
are interested in wny extra equipment you have . . ., evenona
I(‘m orary loan — will pay shippibg, Pleage heip if pn‘mhle

mbagsadors For Christ Net, Box 388, Concnrdia Siminary,
‘\Di‘mgﬁeld L /2702

HEATH SB-100 with ac supply, ubwnlutehf mint conditinn 400,
Halheratters HT-312 transmitier ¥R £180, Bath shlppﬂd prepatd,
Chine, WBE!E.XEIT Box 8127, Salt Luke City, UT 8410

FOR SALE: Swan VFO model 210 for & meters and VIYE, both
$60, Hy-Grih new unuzed 4 elerments 6 meter antenna 18, Wil
ﬁlilsﬁgt}envge wonnick, 64 Cynthia Ln,, Center Morches, NY

HFLL, QST: vomplete years 1.50 PP 1941 and 1945 thru LHé8,

1940 Mar mussing. Single vopies 59 (‘crntsg}p Trer. 33 Jan, 37 Jut.
Nov., 38 Mar, Anr Jul Aug. Sept, Oet. 3%, Wnie Polk, & Dewey,
Nntlck MA 0176

COLLING: 758-3 rec. $475 and 325-3 transmnitter $550. With
factory cdrtons, manuals, snd cables, lee new, Must see io
appreciate. Will outperform all factory specs, Want new KW,
Brefer local sale to demaonsirate, Call eve, 21& FA4-4B818 or whie
Ted Petrurel, 3637 Willett Ave,, Brony 10467 NY, W2EYJ

MINT Caolling KWM-2 wigy muihpller, plug-in goid crmtrart
relavs $595; noise blankey w/NB-40 antennu 857; B1GF2 a
power %06; R1&GE1 de priver 879 351-D2 mabile mount
wranti-thett lock %z M-2 pnrt.able ac powee BBB; OO
Currying case §4%; 31 T9R2 mint Hu!.hr-rufter HA-6 t.xan.wer'ter
wihuilt-n Areca j.ueamp $556; HA-Z wibuilt in Ppreuun uricl
voltape regulutor, P26 ne power B161; Finney 682 beam %324,
mint SP-GUO-]X- 26 vahinet BO thra GdMHz $175; Mohile
Master linear wiremnte rontral-indicator 150W average powek
complets wide (swer $140. W4ERZ, 2866 N, W, 34th T2, Ft.
uzderdale, b(‘g

SB-301 A«n, cw filiers E-M convertor $260: 3R-401 S285:
DrX-G0A #BAT HG-10 $261 unassembled SB 1104 (with power
supply) $320: AR-15 stereo $3201 Al built by engineer with kit
experience, WB4LYZ, 133 Laird, Nashville, I'N 37205

HEATH HW-100 50-10 mPtPt sshicw transeeiver, HP—134 odc
supply, HP-23A ac supply, A-L00-1 mubile mount, GH-12A
mlcmphnne 2!l cahles arui manuals, $300.  Robert ixan,
WHER d]‘l Eust Kelso Rd., Columbos, OH 43207
ﬁ?4~267 GRY

ésF‘] L 8H-301 pem, cw filters, 8230: A-25156 receiver, 875, Ho
n ib condition. Arveh Weiss, WBYGQ], 3548 Kirk, bknkm [T
ﬁllﬂ?b 312-‘)7‘1-‘18‘35

TRADE: NCXD de supply, for SB«10 zdupter, Wnis B, P,
Hogatets, Awencan Embassy, APQ New York 04|55

CRYSTAL blanks 41 00-8800 kfz, Assertment 40751 while they
list, Nal Stinnette Electronios, Umatilla, FL 32784

SWAN 500CX, 11TXC P&, D 104, Rug 5400 Buze Musoat,
Sherwood Ave., Greenwck, C'F 06831, 203-869-1990

FOR SALE: Heath TR1N1 frequenry counter, Best offer. Dana
E‘o!an 2118 Cary Hall, RP1, Trov, NY 12187

( ULLF(:’E forees X400, HT40, r\ls:
HWID 3A, 8x10i mk2, Codax kever, V'[‘l VFQ. Make
offer. W *\'HJKZ., 1612 8. [-npruce Canper, WY &2

CAPACITORS = Brand pew aluminum ejectronies, 27508 at
:llnwf OC, Ten for £18.50, K4IHP, 6830 sunny brook bn., NE,
Atlania 30328

FOR SALE: TA3H40 $&0, Will deliver within 150-mile
radhas, WigRl. Tel: 2003.2 s‘r-.saszz

PUR SALE: HW-100, exgelient cundx, factory u.s:wmblpd
modifications, and HP-23A prwer supply . 295 Or, Abdo
Elkholy WBHALJZ, Dept, of Somintopy, B ‘arthiery 1linois Univ,,
DeRuth, i, U RN ]

sale:  Noviee smitrs,

WANTED: Electronics instmictar, General, theory, workshops,
wience vamp, minimum 19, Write Eppsicin, Apt. 48, 426
Westend Ave,, NYC El0r2d

TV Camera kits, ptans, parts, Go ham TV the ¢asy, economircai
w}.ﬁ' Catalog 28¢, ATV Research, Box 453.0), Dakota ity, NE

FOR SALE: Swan HODCK  transceiver, with 117X0 power
supply, and b1 crystal 8C: mint condition iess than one vear
uld $4560, WN2SLG, BE Van Riper Ave,, Clifton, NJ 017617

‘SELL AR-10R %50, DX-6NB $580, used one year also, TR-44
550, TA-33 tribander #30, never used. You ship, WA?QJN
65-07 Main St., Flushing, NY 11367

HEATH SR-1N2 transceiver, ow filter, HP-23A power \uppl\,
and SHE-600 speaker for sale at factory kit price ($473), Fuctory
aligned, Please rontact Phalip Sydell, WAZMQG. at 81 "Muohgwls
Rd., Short Hills, NJ GTOTH

H4A -« exvellent $260; Heath kever, £23: Randy Campo,
Univewsity Purk. PA 168002, Phone: 1-814.865-6205

WANTED: Heath Kever HD-10, WBEBJVQ, Jumes Kurtz, B;n;
139, Hartvitle, O 44632, 1-216-877-9737

FOR SALE: @8Ps 19341-1969, 39 yvears, 4 issues nissing (March
1933, Fehruary 1934, Apnl [965, Mareh 1968); 1931-16856 —
each year in 4 binder. 1957-1968. Louse, All of the above m
r}slvg];nt condition, Mary B Mollny, & Morton Terr,, Mitton MA
[ty

FOR SALE: Heath S8-620 ham band scanalyvzer — (1 excellent
condition, fartory ahgrwd. 1deal for D Xer findlng hole m QEM,
585 prepaid, WACVY, T Beech Terrace. Wayie, NJ 074

WANTED:  Yaesu or Colling  transceiver ar  reeswver  and
transmitter. Carlos bmwa_dra CPIEVH/WE, Box 3158, Tulsa, OK
TH115, Tel: 918-BAB-BHA

A=TODNA’s — pew 60, l'HBd Fa40, PT,172% == new £50,
ket B2H, UCSIOU $20,  UXCHUD $20. Muassa BSAZS0
axntlograph &1 &0, Teitz  Ortholax  Kesearch
Mievoseope, many accessarjes 3500 or trade. Trammell, 16807
White Oak Ct., Martinsville, VA 24112

b ELL

HOUsE pleantp, Lou sex “Get 1L oul or

et out.” SASA for big
List, Richatiew, W98, 215 S5, Washingion,

heaton, tL 60E87

SWAN 240, late model, like new, with ac power ‘mp'f)ly rn.mu.ll
mlge%s{%m set tubes’ $200 FOE Houston, 77036, WSORW
Flely o




SWAN Crvpgnel 260 just factory wverhauled and maditied,
excellent §235, Hammarlund HQI!()A mintd $70, Heaihkit
H10 kever $29. Transkey culmpact kever $16. Must sell,
cnllege expenses, WAIEKW, bll Ellen Dir.,, Buffaln, NY 14225

REALISTIC Astronaul 8 yovr 75 HD-10 patch $19.95: Knight
G=30 g:nd dip 519,495, Wanled: Valiant mechanical full antomatic
he RQZy 1530 Cuztis, Berkeley, CA Y402, (415)

.lkh-7’£45

P SELLY Johnson 6N2 xmir, Bieo mndu]atnr Hli0A vhf
revr; Heath Shawoee, DX-100: Elmae AFGT; new 6 m, henm,
4-eJ.. xn reasonably priced, Wented: Heathkit Pawnee, kobert
Bl WAKRCX, B470 Strausser S1., N.W., North Canton, OH
PPty ﬁh 216-4s§-3w.

N Room! Hallicratters HT-44 xmir, P3-150-120 ac ps, 55-117
reve, HA-1 T.F tuner, many extra x(alq #ll very clean, 40N,
tlam-t1 30, WH-1400-4 4el beam ‘-wan TR-AH) $50, Both
npused, |ngether 3150, Sixer with mike, (dblnx $Z0, WAgSC A,
f\lan Hiddle, Box 84, Moody AFB, (AL 316

L — QSTs Juan, 1428 to date. C'uvered. {3oad shape. Best
r. WARJEM, Box 3, Montauk, NY 11954

QWT mags 19471970, Will sell complete or in one year umits.
Rest offer, ¥ou pay shipping. WEWUM, Bill Meier, 400 E. Elm
At Masor, MI 48854

Blertronwes 200A with VOX mint condition $65:
neep TX-64 never used, exeellent umdltmn 360 Ameqn
144 ’414mr' Lnrwertﬂr factory wired, with 33 H H(,-JAJN
o 63 Ferndgale e, Hastmgs-un Hudson, NY
10‘!0-‘:-. WBZ(,QK t314]~4‘.'s 1217

PHILALVELPHLA a}mrt £ ha-rige neac iy ane, two
hedroarns, THSDXAX uap 200 feet, No TV running my 1.4B.
iukv vver iease under $30U month, Jerry Emdur. 21% HO 7

o

HAM with general class license, high school graduate minimum.
Ta teach racio {0 campers nt nuts:andmg co-ed catnp. Wiite for
uppll:—aﬁmn blank to New Jfersey YMHA-YWHA Camps, bHyg
Central Ave,, East Orange, NJ 07017, Phone; 200-8T8-7070

FREQUENCY lists, Long or skortwave., Any service. T
stockist. World Badio Handbool. Catalog. Gilfer, Box 239, Park
Kidge, NJ 01556

ROOSIER Electronies Your ham headquarters in the heoyt of
the Blidwest where only the finest amatenr equipment ig sold,
Authortzed dealers for lirake, Hy-tGain, Hegency, ‘Pensiec,
{ialaxy, Electro=Vaice, and ‘-;hure, All equipment new and fully
susrinfeed. Write toda: ay for our low guote and try uur personal
frondly Hoosier service, t—[nmier Electynnics, Dept. C, B.R. 25,
Box 403, Terre Haute, [N 47802

M station £ to 32 Mess. GPRYO rcw MSR-*I- g5k adapt. i SBER
weiter, PAL X50H linear, All modes, & arts & rack $2000. A
Bruno, 24 Butternut D., New City, N I[l BR

WANTED: SXx100. BMEe®70, Hob
Monmouth, i1; 61462

COLLING 4181 3600, Perfect conrix, Ted Zillox, 4471 Pleasant,
Hamilton, OH 45015

WANTED: Colims X4DHQuOy, F12B-5. DX  engincening
KWM-2 processor, Sell; Fi56 AOB filtey, B 1VTM

Forman, WaRJH,

WO X5 unt ongingl ownet $250 ot best. Bob Hylka, 6029 58
12y, Maspeth, NY (1378

DUNDIIPLEX,  key (1909, Nwap for 914 QNT. Raval
Mumford, W3CU, Route 1, RBox 597, Annapeliz, MDD 21401

SJOHNSON Thunderholt linear minp, excellent rond. 260, Wil
t_t‘a)dg?lpﬁrevhf near amp, Bob Delaney, Bx 3446, Ellsworth ARk,
b

SALE: Teake 2—(), 5175 and Dyske 2-NT, #1100 each with
mstraction o Bo: exeellent condition,
Hammersand, b980 Lieebel Rd., East Petershurg, PA 17520

FOR SALE: TR-4 complete with se, de power supplles and
momle mountng Jat.  Eaovdent comdibon. 5600, KyEMV,
I)enms Walion, BRI Keota, IA 54348

F(‘ D TPexbs—Aaswers” L. Original exarmn mamual for 8CC First
and Necond Clasy License = plus <« “Helt-Study Ability Test,”™
Proven! sutisfertion guaranteed. Command, Box 2R34R-T, San
Franeizcn Y4126

WANTED: Cothins S/ine-KWM2 accessones, Units. Heo jun_k‘.
Ciniy clean. peay. Kessonable, #or cash, ¥, . Coble, 251 Collier
Ave,, Nashuille, VN 37211

NHEWSPAPER of Amateyr Eadie} Free sample copy. Worldeadio,
SH08 Donnet, sacmmenta, CA 9HR1Y

SALE; Heath SHER0U lnear amplifier 45 new with booklet,
Moved up to SB2230. Aslong %150, Williamm W. Cridland, 22 0ld
Mm‘lbum Hd Maynard, MA U754, WATHMWY

5!5!.;1; \wan V0 BuN ke new $80) Armpeco P preamplifer
S35, WBGEUD, fav, 8T1-B Park Tir,, Mr. View, Ca 84040

FOR SALE: AW 100 with HP 23 A power vuprti‘. farfnrv
whpned two hundn-d dollars. J. B. Hoberis, 70 No
Rangor, PA L8013

TA4-33 trichand beam, $50, nlck Yersn, WHB4UCS, 609
Lsrsendaie Hd., Alexandna, VA 22310

12 RAKE_ 2B, tuil 10 and WWV xtal calib, Perfect condx,
‘;"L:%zt}‘ A'DlPD,‘h 16&1 Li4  Amnecest, LA, 80026, Tel:

WANTEL Lhwersity tecemng L{ulpment for a-m ur a-m and
HTTY, What have you? AN ma answered, Write W, Pilon, 1
Hemans Ct,, Warcester, MA yln

i:a ANTED: late mawlels Yaesa FT-101 nr SBE-34. Write Tom
‘Exn'kpatrink. T8 Rhode T;Ia.nd No Mpls., MI\ 65427

g(llg ‘:;;Lh 2 - pew F‘lma:- 3- .'300 z ﬁ.h(h‘pm Plus poatage

FOTURE Yi. studying alone, desperately needs manygaly, call
books, Junk purts, tadazines, Can only pay postage nnd thaoks,
Maranne Eppley, 4634 Tield, Arvada, U0 BD002

ESTATE of K2ZYFM: Halhcrafters HT-37, $170 modified for
v break-in ow, S¥-100 $§50, SX-R2A, $l25 Cndin i1, 90
idwood Ave., Allendale, NJ o401

EICO 753, 151, New Hnals, sulid state VIO, Heath cdlibrator.
Grite: WB4!UX 130 Mountiin View Ln,, Clemson, 5C 29631

WANTEL: colling 3081 amplifier, Hersche! P. Mecollough,
WRAELN, Dallas, TX 75225, 214-891-3338

FOR SALE: Tirake MN4 $58: RV 4 §75: Bud low pass tunsible
filter snodel LEGOT 8‘1 ]{ b, Cushing, WBLXYZ, 2224 Bobbie
Ave,, San Jose, CA 95

COMPLETE  siation. Drake TR4, H4B. A(‘.’i M‘~4 ‘V
Hallicrafters SR-d24. TH-44 rofor. W’ Rehr 1-
Lfmrt‘nnn Mike, swifch, Excellent condition. Slllﬂo takM al]
WRZFFZL, b16-4R3-1578

FOR ‘-ALE Drake R4 and homemade matching speaker. Mint
nanditinn: 250, A, Guimaraes, (99 Paxk Av., Trentan, NJ
QRGA0. lGOB K7 ib4H

POYYCOMM2B, rompact 36 transceiver, friple conversion
superhet, ¥ O, UTW, internal LITV AU, 1TAVDe supplies, meler,
speaker, §1141 plus Pm-tage K1JWX, Goldbem. 323 Four Brooks
Rd., stamford, C'f 06903

DRAKE TR-4; M3-4; Heath 5H-611; CDE rotor; Mirsheam, All
for §620, or wg-parn Jilton Saper, KTEPTS, 1534 F, Salann nr.,
Phoenix 85014, 80%-266-508T

FOR SALED All coples of QST, CQ 14bb-14H6Y9, Some cuples
1946-1954, AUl 1 excellent condition. Carringe extra. Buls may
be sent to B, Harvey. 517 Hifl Ave,, Pitisburgh, PA

YOUR call letters engraved o white on atiractive lomunated
lastic, (umplete with  stand. Black or urained walnut
ackground, Specty size and color, ¥7x4” §1.50; 27xE" £2.2%
gpd ;,);d;rﬁnow" Educational Resonrres, Box 80h3, Dept. @,
Lre, 8405

MJH’ best reasopable ofter: {lepe d2er, never used, NCX 3,
NCK-aA, Tact, realigned; Hammariund 170 rﬁuligned L. L.
B gartner t‘mt:m Falls, NY LUB19

E: HRO Smty, triode front end, bolims mechnmcal ﬁ!ter
produrt detector and andio AGC, Cadls ALRB.C

G, H with insiruction bouk, Used to work 289 Countnes, 3230
FOB. Bryan Hall, WARLM, Box 186, DeKalb, TX 75959

LDRAKE 2NT amtr, Mint cond. 3 xiays, munual, arig. shippin
conthiner, 8116, FOB WABMWE, PQ 3125, bapltola CA b

FOR SAGE: HRO 50, HRO &0, Hammariznegd ‘-PSODJXI?
Henthkit Senecn and DX40, Lafayette HEABA-make ntlers. John
W. Richaxdi, dv., (Hammel W2WLY, Route 48, Liteat Meadows,
N U785 2016374107

!~‘u§¢ hALP_. RME.-45 Panadapter PCA 27-2(0) Vibruplx-x in
Wire rtecarder model 7H, Make offer.

ardd ¥, 'T‘KF Oiffire-Route 46, Great Meadows,
NJ ‘201 6.‘}7—410’1 Home 2(!1-.{98 Qe

FOYR RALF: MR() 50T receiver witk 5 cmls, X’I‘L vab, spnaher
& manpal $I80, Three lifoat sectinns Rohn Trangle tower
with C.0, mramx $75. Small prop pitch mutor with power
mpply seisyns and coatrol cemplete %685, Prefer (ncal sale,
Harald B, Seckse, 1624 W 63 St Los Aageles, Ua BQuda, Tel:
.Al'!-.£54-5‘?€)ll

CHYSTALS aurmaifed: Novice BT-243, active arcurete, Mentlon
this QST advert:sement for New Year Novice Janunrwbeb J8ry
“euper speewl ? Frve nr more (rover that band) 40M-15M only
9 e.-ach #M £1.68. (Band mix OK.). Less than five $0M-15M
$1.60, EOM 81,75, Add postage ~— Airmall l'&t::c:arstal Ist-ni He,
('em»ral purpose FT-233 (1%: 3500 - 860U Kilacyeles 81, ﬁHJ
Five sl ’75 vach}. 1Nets, ten same Srequency Si.45.3 1700
X499 52 AUB%, add HOcferystal. MARS, © l’) P(—&‘-,
p astage, [‘rt'r‘ mnvrul purpase orystal hstings, Crystals sipoe
1933, dob Woods, WRLPR. {-W Uryslals, Maﬁhncjd MU 68708

HEATHEITS: 5B-300, SB-400, SB-60u. DX-6¢, HG-10 VFO,
Mohawk. Joboson  iovader. '1—\-.i.ﬁr}ro:nt ffers?  Noug
Murdnek, 27T Mereer Hall, U W, Seattle, WA b8196

COLLINGS 75830, 85050, 32%-3 and H14- E-Z 3675 'NIL-!,s.S::ﬂ
Excrllent coudition. Pa(-kuun- deal %14 iinm Osborne.
Route i, Box 1004, Eau Gallie, Fl, .i2935 Phune 40B-254-3587

SELL: Drake THR-4 transceiver with AC-4 power wpply and
WiS3-4 speuker 3485, R4 recgwer szsu Execelient condition,
Manuuls & shipping éarto #. Thie WREC, H Nathan Hale
Dir., Setauket, LI, NY 11733 T‘p] (516) T41 0473

WANTED: Frd00DX  receiver, Trade or sell (:omet B
Sidewinder wiac supply $188: 1178 ‘)M amphfler %761 Gronsel
oM Sidewinder transcejver wiac supply %19 BM 22LW
umpnnex $95; 2M GOUW amphhier sua. \V4API Box 4095,
Arlington, VA 22204

WANTED: Johnson Matchbox antenna tuner or ather :-uu?ler
Send QSh cwrd wath price and mmrmatmn to Jim, WN4L
BOE Magnolia Hd, N.W., Roatoke, VA 24019 o

S$ELL: Collins 3051 linear RO0.N0, bIR1 sontinuous coveras
seriver BUU.00, Both in tmat mnnimnn, manuils, WIMJSH, .j‘ML
Yan Buren st taanf IN 46418




AZIMUTHAL Equidistant World Map, Custom cuonpruter drawn
for your QY'H. §20, fuvew beam beading and distance tn
anpvwhere in wor]d 5488, for sample, Arcon, Lukeside
Vfhcepark, Wakefinkd, A GlRgo

MASTER Mobiles or compunents, ary band, wanted for cash.
I-‘ur sale: MOTRAC, late model, 40 watt, 4 channel, with
g elemvntc and 94/94, 34776, and ﬂﬂIHR (‘I’V‘-iﬂh\ %375,
lTAd urveillanee receiver, 30260 MHz, 2 IFs, 6 detectors, 6 dB
neise hagure, panaclipi er !h.‘). GO new, $".'F)|l Extender FEIENT)
Hz, #230M3, Unpex VR-H50UU video tecorder, exuellent, new
heud, belts, & Lupes, $A50, H-P 5404 transter awcillator, RLRY,
BN?2 transmitier, s40 Kuy 2408 Noise rmeter, $80. PRI 6504
oW et S30. TE-419 TN ‘generator, §200.
4G Y (), 430 Tsland Besch Blvd., Mermitt Island, Fi, 32852

QST wanted, Will pay cash. Need April 1928, June T931, April

1447, Must be in gond cond. with original covers. write' giving

price and telephone, Also imterested in gﬁ'[‘ 1925 and earlier
vears, in fall year sets n'nly Wme K2R{O, Ed Schneider, P.O.
ox “!,”* Brooklyn, NY 11%

NCX-3 with ae supply, also Heath HW-12. Both in er‘eilvnt
vondition. Best nffers, Seott Ulmey, K3FXEB, Il Walnul Pl
Syracuse, NY 13210, Tel; 315475-9850

COLLINSG 78A4, Ser 1503, Al rondx. Smnner diad, ane flter
and all new tubes 8315, Burt Weidenhamer, 3761 18th Ave. N,
5%, Petersburg, FT. 34713, Phone: 81 3-B946-0229

OIL {d]ed Plate transformer 8436 VOT at 500 MA COS, 1T10/220
primary. 1lxlix% nches. 110 pounds, $40 FOB, James
.h%&nsézrg ;iTRAJ 1936 South 424 East, Orem, UT B4057,

DRAKE TR-4. AC-3, scress, $450. Clegg 22er $150, xX100
5100, ANJART-13, with pssllm RATY eqguip, Call nr write for
details, Lurey Finch, KEDTAC, 18 Linden Bivd, | Great Nack, N¥
F1021, hiG-24h. 1414 -5 (llf[loP phobe)

WANTEL: 51{150 Vesto or wind mill tower nver 26 #, Write
w 140 326

.S[u[.l.. immacilate Heath SB-500 pever used $140. COD no
trades. KYDHD, 1006 Wilson, Wheaton, TJ. RO18T

NEARLY pew 140 ft, communications tower in 7-201t sectfons,
[) K. Perwien, 4425 W, 14th St_, ut. L.ows Park, MN B5426

W“\NTE’I)‘ F zections for the model 500 Jondés tower, Richard
Berg, 201 Pemberton Rd., Rochester, NY [4R22

SELL "EM -2, i*xcellenf. slh(l Wagner Xifmr AS0H3600 [ am
325, 1.7 amp R 1 120/240 pri. All fob. WRAIH, 814 4
Gi. h Vn-mma AN 5579

VALLANT 11, good wondition, with rompanion home-brew &
meter transmitier, $140; also HQ 1ROAC "A-] cvondition, $300,
Grenfl Allsup, 36 Beechwond Aw P‘iwturksi HT 02RE0

FOR SALE: Swan HUOC, 117XC puwer supply, DLO4 mike,
tunt condition, used % hrs, $495. C'ash, no trades, price firm, i
Egyi_rfrhlppmg ‘Perkins, 2025 Lakewonod Dr,, St Albans, WV

FOR SALE: Hallicrafters HT-32 transmitter and Drake 2-H
receiver, Both like new. You -,hip Best oifer, ¥red Stucklen, 61)
Munsing §t., Ludiow, MA #1086

DRAKE T & 20 with 10 xtals — 8275, LX-G0A & HG10E —
$75, Guy Shipley, WHBOFLR., 2617A. Sutnmit Rd., Columbia,
AR R A

COPYING cw 13, 20, 25 wpm ditficult for vou? Why? For vour
briefly written wnwwér and two dollars the copyrighted 1971
hooklet of forty seven pages riengned
dxfﬁculhes will be postpaid to vou. Call letters and zip code

Without staetement 32,95, Effective Preparation, PO,
an 1[)i2“‘). S1. Petershurg, FL 337 35

COLLINS TSATA wecsivey - meeh, - filter, psoduel detectox,
erystal calibrator; pood condition, oo speaker, $125H or best
offer, will ship,  dim Wpo\ver‘ TK4KZ, 309 Thivd Ave,,
Melboum&ﬁvar’h FL: 32951

COLLING -11J4 &425; THRJC, £376: J12B3, &201 SM2 mike
%:ll-‘“- ®37.50: Cantenna, $50: SAL1U, &70; DX @6, $50.
V, 2825 Widdwond Ct. N.E., Cedar Rapld‘i 1A bzdok

}-OR BALE: R-390, cabinet, manual, $£450, Gonset 3 - 6M.,
A6GS linear, $100. Paul Huezela |KJBQOI. B Yule ¥1,, \rmonk
NY 10504, ¥14-2729067

CLEGG 22 in excellept original conthtion with manual %120,
Kt—n Wallace, W1DA®O, 5 Phryden Ave,, Nashua, NH 03080

‘\IATI()N Al, madified NC183D receiversy, ns m, make un offex,
Shipped HEA colleet, subjert to priar sale. P. H, Harper, 3%
i¥ane Ave,, Old Bndge NJ 18457

S5E200 Heathkit kllowﬂtt 55]'*")0 41 5-593-T369, WEKJG, 1120
Furlong, Be!mont, CA 44

ANFIQUE radin tubes pre 1930s, many never used, In onginal
cartons. Send §1 for list, refundahble, First nrder, % Kurtzman,
49194 Glora Ave., Enuing, UA 91316

“HOS8S Trader Ed Moory' says be will ot be undersold on Cash
deals' Shep sround for vour hest price and then culf or wnte the
“Hoss' bhefore you buy! New Regi_e‘ntv Hit-24 two meier FN
trensceiver, 15 watts, immediate shipment, smateur uet. S&é‘!
Gonset GSR-201 Mark [V linear, reg. 3525, cash 389 New
Drake, Cealaxy, National, and Robyn “B0W’" Digital, m_htack:
New Ru]m U ft. Ioldover tower, prepaid 2350 Naw Mosley
Classic 23 and demo Ham-M rotor, 3200 ned eqmpmenr
123 l sdh") Dirake 2A, $165; T4-XHB, !1;3()5 TR-1, $419;

m-M 2849, Maory Elecironics Co,. P.U. Box sU6, LeWitt, AR
2042 Tel: HUT-Y45-ZR20

to overmmome vour

KWM-2 with DH1GF2 power supipg mmike and spﬂuker. BE b,
Johnson Ranﬁer 11 with mu{{' 75, WiQv, Chapman, &
South Rd., Groton, CT (6340

ADIO Adventure! Thrill tn the smatenr radio adventures of
t)\-m;rn Rackiord, KEATX, ;m SOS af Midnight, OO Ghost Ship,
Brmﬁ-v fJangf-r— all tim# favorite novels by Waiker Fampkins
m colotful pew editions. Qrder individually at $2-45 phis 25he
postage and handling, or all three for only $7.00 pesipaid, Utah
and Calitornia remdents add sales tux. Send check nr maney
ordey to Peregrine Pubhshers Ine., [rept. Q\'l‘ Box 0565, Santa
Barbara, (A #3105

YAESU FRdAx406G recewver with four mechanical filters and vhe
converters, $305, YVaritrorucy 1C-2F fm xevr 1 seabed carton.
$2106, Franik Connelly, WATGWL/L, 2100 Stanley 5t., Apr. 411,
NMew Britain, CT 0615

'x‘lﬁ!*'

FOR SALE: KWM-1, BIAE-1, , 35111, £360, SX-116,
g 425 HP-1&04 (be A-AB0, & Hher, $1£5
I-Il:llt'f) 'HA- S‘JU 1 0, W
Latest KWM-2/-24, 3 -1
BEZ0157-00 (504 for KWS ). James L‘rulg, 29 ‘:herhurne
Ave., Partsmnuth, NH 03801 (ht).s) 43631167

TRADE: Drake TR6, AC4, MS4, noise hlanker, #~m filter, for
Yuesy KT'101 and low bands ant WARVRAG, J, uzgho Y346 Pe-
conie 81, Bonkonkoma, NY 1 79

HT-46 xmdr, K160 N30 vevr, $95: Hy-G
360; AR-22 rotor, rotor control 50° conirg] cable; B25.
WATIML, Dale $tuowe, RT, 3, Rox 405, LOWaJ.]lS.CJR 47330

SELL: Polycomm 8BC six meter transceiver in mint conditian,
Cost 8310 new, sell for £100. Contaet (rEDl‘E{é Hawrysko,

ain TH-3ir, B0 eoax,

WB GWU., P.0, 8Box DBH, Jumaiem, NY 11424, Phonei AU
2189774001
SELL Halhcrafmn SX-Ly, Matehaing  speaker., Fuweellent

condition. $1 il)
Burmie, MD 2108

TRADE; my munt Vahanr. aned HW-324 for yvour mmnt §B-300.
WAHRA'I 312-756-3603

L,A}-AY‘FTTF HA-730) 6M xeovr with ae supply 875 Heath
2?—303[;. Ly, $12; WR4APUE, k558 Hickman Dr., har!.esmn.

HALLICRAFTERS amphher HT-41 in very good enndition $140.
KIPN[;

FOR HA'LE' Hallicrafters HT-37, 5X-101, Matchbox, Heath
HW-12 witl ae power \uf_f letype Mo, 2R, 19, T4 type
teperf. 14 T, 200 H-200965, WA.AYV[Q. Huberman, 122
Gallows Hill Rd., Uraalord, NJ 07014

GONSET 8 meter (-0, gaod, ¢lean condition SH)U vm‘lab[
low-pags filter; antenna coupler with 8 & W coils Y thew 160
meebees: all band digole antenna with 60U ohm ]me porcelain
spreaders and insulators: xtals FT-243 holders 1940, 3BBL 5,
AB73, 1640, A8ba 3087, 3557, 5310, 7013, 13610, Make offers,
WSQLW 1328 Hilside Ave., Honesdale. PA 18441

Q8Ts far sale; June l‘!l‘? Ju]y 917, June 1919 with covers.
Many others. 1 o magazine, Will sell az nne lot only.
Suse  for Ui 3 3Jbl SidF2 supp. $326; Central
Electrnmc? 204 and 404 VFO, $100; Jahnson \’1k_mp. B0 &

. ses: § 16 mm &> mount, both adlustable 3.3 to
,?.‘AM HOft to 6L Rt Infln 1.5 to IhM, 4 ft. to 540 [t mfin.
Geo H, Rancouit, TH ‘Witliston Ave,, Easthampton, MA
uinz,?. K1ANX

PRIVATE Colector wants  early  wireless  and wire
enmmuanications peur Tesla veals, books. magasioes, efe. Quo)
num *Emce Will Nangle, 761 North 28th 5t Milwaukee, WI

No shipping, K3AAH, 423 Phirme Rd., {Glen

BMUST well: Drake TR-I/RV-3ips,, phune patch, SWR $375,
Fhunderbird 10-40M bram, tower, rotor. acvessories §125, All
erfect, Will sell separately. Alap Schnever, 7454 Buskin ®d,,
hila,, PA 19151, GRT-2333

BEST oifer, Viking Vabant, NC 125, \rlkm;f AW Matchhax with

reflected power and SWE meler; all excellent condition, shap

(';%!Jec';, ¥, Dellinger, 306 §t. Marvs Ave, Apt. D, -‘\I‘inf'y OH
a6

RECEIVER — Hallicrafters — 5 X-111 excetlent nopdition, $1U0,
Call WAZLYY after 5. 1801 Fomlinson Ave., 10461, Bx. NY
. 2] 2) 823-R163

WANTED: Gond ew transmuter 1OOW output, F, Martin, 20.‘5
Kenny, Fayelteville, NY 13066

T SELL: Madel 2RO taletype. Good condition, Best offey
owver $125. SCRA Radio Club, ¢fo Jeff DeTray, 10¢ Garner Hall,
Uhampalﬁn. + 61420

HR].OB Ftal cal, 4 mult. $80. Jim, WNSLBIL, 633 Purdue Ave,,
Elyra, OH 4401h

TELETYPE machine WU mndel 103 1919 make offer. Linewr
homebrew DUQ wulls RTTY s j:?'ﬁ WHJKM 7. &5 B, Uypress
L., Westhury, NY 11590, 61 ﬁ-‘id-i T62

SWAN 270 mint, bu;_lt-m de, $350 or best offer; Hustler RM-405
resonator unused $L0. ]‘ata.r i62h WNorth Park, Cleveland
Heights, OH 44106

HAMMARLUND HQ110A $125 for sale, Excellent condition.
Sry, no shipping, Raible, Hlue ¢irass Ct., Huntington, NY
1174.{\ 516-127.45566

WANTED: Lafavette HA-110, 10 meter xcver. Rd 2, Box 2R3,
Boye Hagerty, Honegdale, PA 18431

WANTED -~ For persuua.l collectionr, The Radio Amateur's
License Manual, Bdition 12, W ICUT, 18 Mohawk Dr., Umonville
("]' 061)8.

Ll;EANENG shack — wll extra elentronic parts at E;ve = way
prices. W2E2M, PO, Box 328, Maple Shade, NJ QROD!

WANTED: socket und air chimney for PLSD22, K6HM
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The HAL DEVICES RVD-1002

A revalutionary approach 1o amateur radio tele-
type. The BVD-1002 provides:

® Display of 80, 68, 75, and 100 WPM 5 ievel
1Ty

* 1000 character display in 20 [ines of BO char-
aclers per line
Selectable letters shift on space

* Manual control of line feed and letters shift.

* Standard CCIR video output for use with mad-
fied TV receiver

° Noiseless operahion with solid state reliahil-

ity
RVD-1002 {assembled). ... ... . ... .. .. 5495
RVD-1002R {rack mount}.......... . $495
4T-6 (assembled)..... ... .. ......... .5280
ST-BFAK-T [assembledy. ., .., .. e 5320

TTYKEYBOARD..... ... ... . available soon

Modified sol:d state TV receivers will be avail-
able. Write for details,

HAL DEVICES, Box 36% A Urbana, Il 81801
Phone 217-359-7373
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The crowd pleaser

Working portable is never more enjoy-
able than when you're working with
Yaesu's incomparable FT-101. It's a
30-pound power package, with 260
watts PEP SSB, 180 watts CW and 80
watts AM input power, Pius 0.3 micro-
volts receiving sensitivity, with a 10db
signal-to noise ratio.

The FT-101 includes a noise blanker.
And built-in 117 VAC, 12 VDG power
supplies. As well as built-in VOX, 25
KHz and 100 KHz calibrators, the WWV
10 MHz band and a high-Q permeabil-
ity tuned RF stage. Plus a +5 KHz
clarifier.

The FT-101 is all solid-state, except
for finals and driver.lt's equallyat home

SPECTRONICS WEST

Dept. Q. 1491 £, 28th, Signal Hill, Ca. 90806 7 (213} 426-2593

SPECTRONICS EAST

Dept. ), Box 1457, Stow, Ohio 44224 / 1216) 923-4567

in your shack orona mountain-top.
Or on a Sunday afternoon
outing.

We'll be glad to send
you a detailed brochure
on the FT-101, Or, for only
$559.95, we'll send you
the rig.

You'll have a crowd
pleaser on your hands.
Including the crowd of
hams out there who'il copy
you loud and clear.

All prices F.0.B, Signal Hill, Ca.
Master Gharge and BankAmericard acuepted.

I
| F‘lesset send detailed information on all Yassu |
[ products, i
| 3 Enclosed find & |
I Please send model{s) E
[ Name |
I Address |
} City. State Zip E
i |



is x’éat /

For well-engineered, solidly constructed, high
QS0 scoring equipment, Drake is your most logical
greater-value-per-dollar choics.

Worth more at trade-in time than any Kits or import
orphans —so, it really costs vou less per vear to
anjoy Drake dependability and superior performance.

o Harrisor

is where it'’s at/

Fur competent assistance by knowledgable hams, —
for quickest delivery of factory-fresh, latest pro-
duction equipment—1for top trade-in deals—for
greatest satisfaction and pleasure—your most
logical more-for-your-money choice is HARRISQN!

C-4 ST‘ATIOQ CONSOLE

T-4XB TRANSMITTER

MS-4 SPEAKER

MN-2000 ANTENNA
MATCHER

TR-22 2 METER FM
TRANSCEIVER

ML-2 2 METER FM
TRANSCEIVER

TC-2 2 METER XMTR
CONVERTER

A i

SW-4A SWL HECEIVER

SPR+4 SOLID STATE
RECEIVER

2NT CW AND NOVICE
TRANSMITTER

2-C RECEIVER

CHARGE IT! On vour Master Charge,
Bank Americard or Uni-Card.
Spread payments up 1o two years.

~PROMPT ORDER DEPT.

We carefully pack and ship
ham gear, accegsorias and parts
to most any part ot the world.
Address your orders to:

20 SMITH STREET
Farmingdale, N. Y. 11735
Or — Phone your orders to

\_ {516) 293-7980

160

Har?

EARMINGDALE, L.l

2265 ROUTE 110
2 miles south of LIE exit 498
{516) 293-79%0

ORDER NOW!
Or, ask for
literature.

50"

“"Ham Headquarters, U.S.A’®

NEW YORK CITY

8 BARCLAY STREET
Mear City Hall
BArclay 7-7922



Is the FTdx 570’s
noise blanker reason enough
to spend $550 for this new rig?

You bet it is. Here’'s a complete rig,
including a noise blanker — on other
rigs you pay about $100 extra for the
blanker alone. On other rigs, you read
the glowing specs and they sound fine.
Of course, to get them on the air you
pay extra for such essentials as a
power supply.

Well, the FTdx 570 includes a built-
in power supply and 25 and 100 KHz
calibrator. And built-in VOX. Plus a
special WWV receive band on 10 —
10.5 MHz. And a clarifer — a receiver-
offset tuning feature that lets you move
45 KHz from a preset transmitter fre-
quency. There's even a built-in cooling
fan and a buili-in speaker.

Last but certainly not least is the

power: 560 watis PEP SSB, 500 waits
CW input power.

The whole transceiver is guaranteed
for one vear. No other rig, preassem-
bled or kit, gives you anywhere near
the value or performance you get in
the FTdx 570.

We have a brochure on the 570 that
really gets down to the nitty-gritty on
the subject. Send for it. Betler yet,
send for the rig itself. Don’t you owe
yourself a bargain?

SPECTRONICS WEST

Dept, (3, 1491 E, 38th, Signal Hiil, Ca. 90806 / (113) 426-2593

SPECTRONICS EAST

Dept. Q. Box 1457, Stow, Ohio 44224 / (216) 923-4567
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u've come

Right on! Power tubes have come a long way since 10ng Way
the nestalgic days of EIMAC's first friode, the 150T, Ali the
way up to the giant X-2159 developmental tetrode having b ab
a plate dissipation of one and ona-quarter megawatts. y@

The amazing X-2159 powerhouse can develop two
megawatts of CW power up to 30 MHz orso with up to
17 decibels stage gain. It can also be used as a 60 kilovolt,
1,000 ampere switch tube, or as an extremely high
power pulse modulator.

Two EIMAC X-2159s can be used in a 2.5 megawatt, 100%
plate modulated medium or shortwave transmitter, At VLF,
morever, two X-2159s can develop 4 megawatts of CW power.

The X-2159 is a thought provoking example of EIMAC's
capabillty to produce tomorrow’s tube today.

For full specifica-
tions on EIMAC’s new
super power tetrode
and othar outstanding
products write: EIMAC
Division of Varian,

301 Industrial Way,

San Carlos, California
24070, Or contact any
of the more than 30
Varian/EIMAC Electron
Tube and Device Group
Sales Offices through-
out the world.
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