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SR—Zﬂﬂﬂ that's what. the Hallicrafters SR-2000 trans-
ceiver is packed with watts. 2000 watts. that’s WATTS
of power. you can buy it foday.

FEATURES: < 1 KC readout »
clusive RIT (Receiver lncremente
Tunmg) » AALC Amplified Autc
matic Level Caontrol « built-i
Noise Blanker » 100 kHz crysi:
calibrator, VOX, PTT, Break-in C}
* < 1 uv sensitivity for 20 db ¢
N/N e compact rugged cabinet
2000 watts 535B, 1000 watis C\
in a package only 7% x 16% x 1
inches « P-2000 AC power suppl!
including built-in speaker, fine
armplifier plate metering, 110/22
VAC o See WATTS UP at vour I
cal Hallicrafters distributor today

e hallicrafters co.

A Subsidiary of Northrop Corparation

400 HICKS ROAD
ROLLING MEADOWS, ILLINQIS 40008




G25BKKY - $89.00

GOSTRSKK® — $128.50

602F - §60.50

- GOOFTR® ~ $58.00.

FF.A.A‘.Apnmvaé '

“

Intelligibility, 1t’s the essential ingredient in
» voice communications. As field tests.prove
fand lab tests confirm) the Electro-Votce noise can-
celling microphones perform best when the going
gets toughest, E-V offers better cancellation over
a wider range of frequencies, with a special ad-
vantage over common (and troublesome) low
frequency nojse.

But improved signal fnoise ratio is just part of
E-V superiority. E~V dynamics offer as much as
5097 less total harmonic and IM distortion when
compared to reluctance types, a clear advantage
in criticai voice communications,

And E-V hand-held models have improved RF
shielding, a new positive-detent switch (vou
knew when you’re on the air), high impact

high fidelity systems « tuners, amplifiers, receivers = public address loudspeakers
inicraphones = phono needles and cartridges » aerospace and defense electronics

NEW
520 — $86.50

CNEW
C GOT ~ $56.00 |

GO3TR* - $147.0D

List prices less normal frade discounts.

Cycolac® cases, and a host of other features. In-
deed, the Model 602FTR is one of the few civilian
products of any tvpe to earn a military designation
(M-109) with no more significant change than a
new nameplate.

Your choice of dynamic, transistorized, or car-
botr madels in hand-held or handset form. Plus
the handsome new Model 607 stud-mounted, or
Model 620 with unitized dispatcher stand. [t's the
widest array of noise-cancelling microphones
offered today. All from your local E-V micro-
phone specialist. Write today for free catalog.
it's the first step (and the last word) in improved
cormmunications,

ELECTRO-VOICE, INC,, Dept. 3020
A31 Cacil Street, Buchanan, Michigan 49107

oY ‘.)/,f.,oc;

A SUBSIDIARY OF GULTON INDUSTRIES, ING,




Now a full year warranty
on Collins equipment

Collins S-Line and KWM-2 have long been
standards of excellence in the amateur radio
world. Now, Collins backs up its quality
ecuipment with a full one-year warranty.

Collins equipment has proved its depend-
ability in millions of hours of trouble-free
operation in hamn shacks uround the world,
and under rugged field conditions. And Col-
lins proves its value again at trade-in time.

See the 5-Line and KWM-2 at your Cuol-
lins distributor. Examine the fine craftsman-

2

ship, Liook aver the specs. Read the tull
one-yvear warranty. You'li see why Collins is
the standard of quality in the amateur field.

Collins 5-Line and KWM-2 are examples
af engineering and manufacturing excel-

lence achieved at

Colling through use of S

the C-System. e
See Collins equipment COLLIN s

at the 8SB Show, Statler N

Hilton, New York, March 2.4, =
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The HAMMARLUND Manufécturing Company incorporated

H BRIDGE AVE  RED BANK N ) 0//01 CABLE $8UNRP.RECRANK, N ) T80 F01842.520 A SUBSIDIARY OF ELEC | RANIC ASSISTANGE CORPORATION

1970

Dear 0.M.:

Every month we put our best foot forward and fry our
darndest to convince vou to buy our product, [ try to
make our ads convineing in the hope vou will rush to your
favorite distributor to buy a Hammarlund product.

You have seen Hammarlund ads these many mounths. We
are still bullding the radios you saw advertised on these
pages during 1969. I honestly feel if vou haven't used a
Hammarlund receiver or linear in 1964, vou owe it to vour-
self to try one, I'll bet vou know at least one ham buddy
who has a Hammarlund radio in his shack. &nd I know he'll
be proud to show 1t off.

Tell yvou what I'm gonna' do - 1f wou take the time to
make this "Tnstant Demo" and you helieve as your friend
and 1 do - and buy a new Hammarlund radio, 1'11 send both
of yvou a Hammarlund accessory of your choice - speaker,
¢lock or crystal calibrator.

1'11 keep this offer alive for February and March to
give vou all a chance to really try it for yourself.

Drop me a note or stop in Lo see your distributor for
more information. A list of Hammarlund distributors is
available; upon your request, I'll send vou the names of
your ilocal Hammarlund Authorized Digtributor,

73% .
; P s
[ T e A
A\ A ¢ B A
Irving Strauber

W2ERV/W4MVC

20 Bridge Avenue
Red Bank, N.J. 07701



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

Model R-54
Allwave
Receiver

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

Wired and tested ....585.95
Battery adapter kit. (permits 0peratlon
from 12 VDC or eight D" cells) .., wed 395

Model AG-1
Novice CW
Transmitter
Kit

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

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

4 Ameco Books and Records )

Radio Amatenr Theory Caurse: Gives sufficlent information to pass
the FCC exams for the Novica, Tachnician, General and Conditional
Dlasses of Amateur Licenses. The Amecn Theory Course is Hhe
shartest path to gsiting a ham ticket.

No. 102.01, Over 300 pages $3.95

Radio Amateur License Gulde: A study guide for those preparing for
fhe Novice, Technician, Conditional and General Classes of Amateur
licenses, Sontains over 700 questions and answers,

Ro. 501, 32 pages 50¢

Masiesing the Morse Code: Teaches the beginner how in Jearn the
International Marse Gode.

No. 6:01, 32 pages - S0
Ameco Jr. Code Course: Fastest, sunples"% way to learn code. Con-
tains 10 lessons and one 12” reord in the 33 rpm series, Sample

FCG-type exams included.
Complete Jr. Code Course (100 serles) o oo mj

-AM [dey Division of Aerotron, Inc.
- P.O. Box 6527  Raleigh, North Carolma 27608
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Jhere Js
a Difference n

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
rule, 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
sefection. The crystal should be
preaged with stress cycling. It
shouid be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. |t should be
calibrated to frequency with the
correct oscillator. international
Crystals are manufactured to
meet today's high accuracy
requirements. That's why we
guarantee all International
crystals against defective
raterials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

INTERNATIONAL

CRYSTAL MG 0., INC,

10 NORTH LEE
GKLAHOMA CITY, OKLA, 73102



a2 AMERICAN
RADIO RELAY
LEAGUE, wc.

it a noncommercicl association of redic amateurs, bonded for

the promotion of interest in amateur radio communication ond -

experimentation, fot the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of lraternalism and o high standard of conduct,

It is an incorparated association without capital stack, chortered
under the [aws of Connacticut, ts affalrs are governed by 4 Board
of Directars, elected every two years by the general membership,
The afficers are elected or appairted by the Directors, The Llengie
Is nancommercial and no cne commerciclly engaged in the manu-
facture, sale or rental of radic opparatus is eligible fo membership
on its board.

“Of, by and for the nmoteur,” it numbers within its ronks practi-
cally every worth-while amateur in the notion and has a history of
glorfous achievement as the standard-bearer in ameteur offairs.

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

All general correspandence should be addressed to the cdminis.
frative headquarters ot Newinglon, Connecticut 06111,
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L] L & » L)
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Suite 2211, 44 King St. Westf, Toronte 1, Ont.
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“It Seems 10 Us...”

BOARD MEETING

This morning, like cvery other weekday
throughout the yeuar, our pickup truck made
the first of its thrice-daily trips bringing bags
of mail from (and ta) the lecal Post Office.
Four gais, with one supervisor, spent three
and one-half hours just sorting, machine-
slitting and opening envelopes, and time-date
stamping the contents. This kind of volume
presents yuite 1 workload for the Hg. crew.
But we wouldn't have it any otber way, for
it is an expression of 4 healthy, concerned,
involved — and expressive membership,

There i one aspect of our incoming
correspondence  which  deserves  separate
comment, especially in view of another
Board meeting soon. it relates to those
Ietters requesting, expecting, and/or deman-
ding various actions bv the Hq. When such
matters are within our jurisdiction, fine. But
some of them concern hasic policy maiters.
“Please request FOC to change the amateur
regulations . . . (Technician privileges).” =1
am appealing to you to support my petition
., . . tfor more phone frequencies).” “What
are you yoing to do about this matter? | .
icounterpart calis).”

While it is snost flattering {0 have this
kind of input to Hqg., it’s not the way the
system is designed to work, and thus not the
hest way to achieve the results vou want.

Despite what you may have read in
editorials  clsewhere  (usually  ¢ritical of
ARRL and devoted to circulation-building
through appeals ta dissension), it is still the
elected Board of Dvrectors which sets Leapoe
policies, |t is vour represcatative, listed on
page S of this and every issue of @ST. who
cant 1nost effectively transiate vour wishey
into action,

You and your feilow amateuss, that is.
Seldom is one letier or one visw or one
proposal of sufficient immediately-recogni-
zable merif fo gain instant acceptance. For
an action to materinlize, it needs more than
ung proponent ar one supporter,

In fact, there are really two steps involved
in affecting League sdecisions. First, you
must convince your own director thut what
yon propose is meritorious. Second, and
equally if not more important, 4 majority of
the other 13 directors mmust carry simular
views, vonvinced by their members, A cer-
tain idea may be topmost in the ininds and
desires of. say. the New Kngland Division;
but if this feeling has not heen expressed by
fellow hams in the Central, Pacific, Roan-

ke, Delta, etc., divisions, we Wis will make
no headway at all on our pet project.

The system is a pretty goad one, As has
aften been said. democracy is rather horribly
inefficient - but it is still the best governing
procedure vet discovered. ‘Those hepped
with a pef idea may vhate al its slowness,
and the “stupidity” of all the other menthers
who don’t happen to agree; yet this is
built-in protection against precipitous (and
probably unwise) action promoted by a
small but nomisy inority. [eague policies
can and do change, but ‘there must be soume
indication of general support by the metn-
hership as determined by directors in their
individual divisions,

So cominunicate with your representative,
il your own ot through action by vaur
radio club, It vour thoughis concern the
specialty areas of contests or vhf repeaters,
2xpose them to one or more members uf the
advisory conumittess on those  subjects
{details in “Haps™ last month) set up by the
Board for just this purpose. We'd appreciate
receiving a copy as information, certainiy;
bui the missive seeking action in basic policy
idtters should go to the Jirecior or com-
mittee member.

The Board meeting is ihe first of May, but
even now is not too early to speak up. The
saoner you gel an ddea in active discussion,
the better the chance for its full considera-
tion and — assuming ifs merits — eventual
adaption.

OUR NEW (#) LOOK

This issue of ST marks the 1irst with any
sithstantial use of the new IBM composing
equipment installed in our Headguarters
varlier this year, OFf course as we wrile this
we haven't seen the final results vurselves, so
perhaps we should hotd cur breath and cross
our fingers rather than say anything!

The concept of the sysiem is bardly new.
but the gear became suitable to our needs
only with fhe recent switeh to offset prin-
ting. [t’s computerized, and therefore a lat
sinarter  than we are right now; with
adequate practice, we expect fo furn those
tables, before too many later issues coue off
the press, Meanwhile, like the Judy shiopping
in hair curlers, we tay not look our besf,
and this will be especially tre during the
transition period where we’te using some of
vach kind of tvpe preparation.

We'd appreciate comments, pro and con.
Assuming, that is, you notice any difference.

o]
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League Lines . . .

Another QOscar is up! On January 23, after numerous postponements, the VE-built
"Augtralis" satelliie rode inio sun-synchronous orbit aboard a Delta vehicle, Its

39 pounds contain both 29,450 and 144,05 Meg. telemeiry emissions. We hope
vou were prepared, at least heard it, hopefully undertook some qualitative measure-
ments -- and reported them (Amsat, Box 27, Washington, DC 20044} to add to data
being collected. Why the past tense? Because the power source is expected to
last only about a month, sa Oscar may be gilent by the time vou read this.

WI1AX also went into orbit in January ~- copping the 1 SBWAS award., Quite an
accomplishment, especially acquiring all the cards in such a short time, but the
sort of thing you'd expect from OT Cotey (you may remember him better as W1JYH).
Bpeaking of awards, three European stationg -- DL78A, LA7Y and QH2ZYV -~ are
among the first 12 qualifiers for SBDXCC.

When amateurs in Puerto Rico, Hawail or Alaska, or in U. 8. possessions, operate
portable or mobile, FCC says {in a letter to WB2LZI) they are required to send only
the numeral of the call area in which thay're operating, nrecisely in accordance with
Section 87.87 of the rules. That is, when KP4XX goes portable in areas under the
fourth call district's jurisdiction, he signs KP4XX/4 whether he is across tnwn from
the home OTH, in the Virgin Islands, or in Neorth Carolina! No violatlion, of course,
if complete prefixes are signed to indicate portable location, as has been the cus-
tom for convenience in identification -- especially in contests.

Several timaes the question has arisen whether it is permissible to make a videoiape
of the new ARRL film, for convenience in later TV showings. By all means! Prints
are also available for purchase in special cases -- possibly by clubs, industry, etc,
-~ at $250 each.

Laie delivery of January QBT caused a few nightmares at Hg. We put copies in the
mail December 20-22 (west coast first, then working east) —-- so figure out how long
it takes the Post Office to get the magazine to vou. A few complainants point out
they're getting other ham magazines "on time." Sure -- they're mailing a week or
two earlier than they used to, which only means the copy deadline is that much sar-
lier and thus the news (if any) is that much older. VE7WL says even Canada has its
troubles; he had some sacond-class mail sent from Vancouver, a matter of about 75
miles, and it tock 11 days: "it couldn't have walked, " he says, "as there is water
in between.”

A broader League field program. A 3-man Board committee is currently studying wavs
to broaden the traditional Communications Department field program {in which about
8000 members are currently involved) to provide crganized activities for members in-
terested in other specialty operating areas. Any ideas or suggestions, please?

ARRL Full Membership increased in 1969. Not much, admittedly -- only tenths of a
percent -~ but that's the same order of magnitude of the losses we've had the past
cnuple of years, This development may startle, but probably won't stop, the "com~
petitive" magazine editors and other prophets of doom for amateur radio and the
League who claim we're losing hams in droves.

Quote-ni-the-month, from "The Ontario Amateur” -~ "Qur hobby comes in several
“delicious flavors' -~ DX, fm, rtty, traific, building, experimenting, ragchewing,
atg. "

10 QST for



An Engineer’s

BY RUDOLF FISCHER,* DL6WD

Front view of the receiver. At the upper left from the tuning-dial

assembly is the receiver incremental-tuning control ond the § meter,

and ot the upper right is the ofc loop sync. push button, Within the

dial assembly appear the dial counter in the window at the left, and

the phase-lock meter indicator in the window at the right {an edge-wise

meter is used]. The home made dial was inspired by the design used
in the HRO series of receivers.

which utilizex a sumewhal uneconventions!

eonversion princinle for aptimum  vverall
performance, Today’s modern electronie com-
ponents were weorporated for realization of this
project, which offers the following highlightas:

11 Single-vonversion principle with very selec-
tive 4=-MHz erystal filters.

2) MOSFEL' front end for gooud eross-modu-
lation performance,

3} Double-balanced diede mixer with hat
carrier diodes.

1) Electronically tuned fromi end using varicap
diodes.

5) Phase-lorked precision-tuned hf nseillator.

6) Complete cuverage of wnll ham bands 160
through 10 meters.

7} Transeeive outpud signal 9 Milz above the
received frequency plus reeviver jucremental
faning,

8) BExteusive use of linear integrated circuits
and toraidal induetors,

g, | shows the main layout of the recejver,
The npper portion of the Jdiagram is the basic
rereiving systern and the lower portion is used
for geueration of the mwain conversion frequency,

The rf signal from the antenna is amplified
in & easende amplifier followed by a source
follower which provides impedance mutehing to
the balanced rliode mixer. The jutermediate
frequency of 8 MHz i filtered by one of three
ervstal hiters selectable for a-m, ssb, ur ow
reeeption and then passes to a 3-stage i-f ampli-
fier, Separate demodulators for a-ie and ssbsew
are provided. For sshb/cw reception a crystal-
eontrofled BFO ferds the injected carrier o the
pracduct detector. A part of the i-F signal is
ainplified separately for uge generation and for
the H-meter eirenit. The detected nutput passes
to a Zewatt andio amplifier which feeds u low-
impedance spesker or dynamic beadsets. A
1.75-M Hz calibration oscillator ean be switehed
on for cheeking the low-frequency band edges.

#Rog4  Neckarbischntsheitn, Turmetrosee 27, Federnl The receiver’s main conversion oscillator s
Kepublic of Giermans, a so-ealled VOO, a voltage-controlled oseillator,

rFI{IS article deseribes a wofid-state receiver Block Diagram

P W P P N W P P W W W W O e ey
Y Deseribed here iz n fotally solid-state instrument designed to have wide dynamic
range, freedom from spurious responses, and good sensitivity and selectivity.
While sach feafures are certainly not uncommon in modern-day receivers, the
author's method of received-fraquency conversion is a novel one for the home
constructor! The high-frequeney local oscillator, using a frequency-synthesis
technique, is phase locked fo o linear master oscillater operating at o much
lower frequency. This approach affords, with single conversion, the stability
and bandspread aodvantages of o duai- or triple-convergion receiver having «
erystal-controlled first oscillator and fanable first i-f, while the possibility of
""birdies’’ from miming producls is greatly reduced. Because the complexity of
a project such as this would prohibit its being underfaken by any but an experi-
enced amateur, foll constfruction information is not included; instead the author
concenirates on circuit details.

“I
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Fig, 1—-Block dlagram of the receiver. Dashed lines show
band-switched and moda-switched stages. The frequencies
of receiver operction are shown between

uppropriate blacks,

which in phase lncke | to a lower-frequency linesr
master uscillator. This VOO s simply o free-
ranning osvillator, the frequensy of which de-
pends on the reverse de voltage applied to n
warieap, which iz an integral part of the oseillator
tank ireuit. The VO frequency enn be volbage-
tuned through the range of frequencies 1) o
mA MHz above the lower frequeney limt of
the rereived hato band segmant, Phase locking
is obtamed in the followmg matner; The YUO
fraquency is nuixed with a crvstal frequensey 6.5
Mz hi her than the low-frefquency enild of the
received band, Thiz results in wn b= of 2.5 1o 3
MHz ‘with 500-kHz band coverage available
fram this fayout). This 1-f signal passes throughn
a bandpass filter, 3 then amplified in & broawl-
hand amplifier, awl fed to a phase deteetor,
This phase detertonr gives a e error outpub
voltage when the phases (snd thus frerquenciesh
of the i-f and LA signals are deviating from
ench other. In the phase-lorked eondidion, any
frequesey drift. of the VOO cmises an error
voltage at the phase-defectur vutpit, vorrecting
the VOO frequeney within microseconds. The
YO fregueney therefore follows exactly that of
the EAO, and pertecl stability is schieved
although the VOO aperates al a much higher
frequency, This s called an suboratic frequency
eontrol ar afe loop,

By pressing the sywe push button, the VOO
frequenay is swont through its spectrum hy a
ramp or low-fremiteiny sawtooth wavelorm volt-
age. Locking to the LALO frequency is obtained

12
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SENG
{7 PUSH BUTTON

f—received frequency, MHz,
fr.— lower frequency limit of amateur band segment inuse
(1.8, 3.5 . .. 285, 29.0, or 29.5 MHz),

by the phase detector ervor signal at the moment
o phase eoineidence.

The mmin advantage of this manner of fre-
queney peneeation is that the VOO ran be de-
~igned for high spectral picity (or low spurtous
ronteint), s problems associated with anwanfed
mising pro-ducts aee reduced ronsiderahly, Broad
fremieicy eoverage oan be pbtained by eom-
hining a simple VOO and a ervatal osecillator
tn ywive the proper afe lonp intermediate fre-
quency, The disndvantare of course is the maore
eomplex eirenibry and higher cost, Chommereial
fresjuency synthesivers are using this principle
Ly genernde stuble frequensies up juto the (iHa
range.

Figs. 2 throngh 5 show the sehematie diagrams
»f the various purts of the receiver. Table | (page
%) gives the dista for constrieling or sefecting
the hand-switched componeids. The following
paragraphs  provide  operational  imformation
ahout euch section of the receiver,

Receiver Front End

The of signal coming from the [uw-impedance
antenna W clamped by a pair of fast-acting
silicon diodes, which profeck the receiver against
exvessive »ignals from the slation transinitier.
[f the bromi-band signal voltages from the
anbonna are in eseess of 200 mV, which never
happeted with the guther’s various wntennas,
pratection should be nade in another manner,
stich a8 an vf attennajor, to prevent eross-
modulation eifects,

QST for
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N MICROFARADS [ pF § ; STHERS
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RESISTANCES ARE IN QHMS
k2RO,

NTO AMP

Fig. 2--Receiver front end. Band-switched components are
entlosed in dashed lines; see Tuble I,

Li—Tarold, 22 turns No, 32 enam. wire, center tapped,
wound on Indiana General Ferramic Q2 core,
form CF1Q2.

Ly—Teroid, 14 turns No. 32 enam. wire, center tapped,

Inductive coupling is wsed 1o ihe inpuo
eirenit, Winding ratios were carefully adjusted
with o noise generator. Tnput and drain circuits
are wound on sepuite ferrite dornids for each
band and are peaked by small eonceunlrie trimmer
eaprcitors, Band tuning is done electronieally
Ly two paralleled varicaps, completely eliminat-
ing the mechanical problems associated with u
ganged tining capaeitor. Reverse voltage of 0 to 6
volts is applied to the varicaps from the panel-
monnted  PeESELECTOR  TUNE  potentivmeter,
When sing varicap dicdes in a tuned circuit,
eare should be taken ihal the reverse voltage
applied to the diodes s au order of magnibude
furger than the peak of voltage actoss them.
Otherwise, curiona efferds will be  observed
when the tf voltage nwsdulates the varicaps or
drives them into eowfuctivity., The aubhor tised
Clerman BAL3Y vavicaps from Slemens Company
far his revetver, These dindes offer a mspacitance
variation of 3 to 20 pF for a 20- to [-volt reverse

March 1970
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wound on Indiana General Ferramic Qi3 core,
form CF102.
La—Toroid, wound over Ls; 20 tums Mo, 32 enam. wire,
Ri—Dual control, each section 100,000 ohms linear
teper,

valtage, and a ¢} of about $00 at 30 Mz, An
pyquivalent varicap should be the ¥{1615 Kvirap
from lLastron Corp,, 25 Lecust sit, Haverhill,
Mass<, 01830,

Having carefnlly checked preamplifier per-
formance of transistor front ends, a eascode
eontiguration with two 3N128 MOSFETs was
chosen, Tts gaiu of 35 b ab 30 bMHz is hy far
ton high to he usable, but whern it is redueed to
10 to 20 dh by applying reverse age o the gute
of the tpper transistor, this results in a cross-
nwdulation characterisiie eomparable fo vacuum
tubes. Alessirements were performed with bwo
modudated signal generators 50 kilz apart:; the
Jdesired sigral was [0 gV oand within the receiver’s
bandwidth, The interfering signal could be as
high as 10U mV before naticeable eross modula-
tion verurred. The gaiu-redilchion voltage s
derived rom a resistor network around a double-
ganged potentiorueter o get s nearly lineat
calibration of 0 to 80 dB an this “attennator.”
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Rear view of the receiver, showing
block constructien  and  heavy
shielding. The lorge compartment
ut the left of the chassis &5 the rf
assembly. To the right of center
may be seen the four electrolytic
capacitors in the power supply.
The atsembly farwerd of the supply
is the EMO,

‘This elitninates an aitenuation netwark at the
receiver's antenna inpat, as it is possible to redines
preamplitier gain helow unity.

An FEL' source follower provides matching
to the low-impedance balaneed diode mixer,
which is a ring modulator, The mixer s driven
by a toroidal broad-band balanecing transformer,
f.4, which covers 1.5 to 40 MHz. A quariet of
tHewlett-Packard hot-carrier diades H082-2350
was hsed for the ring modulator, hat the lexx
expensive fype HIMA-2500 was tested and per-
forms as well at these [reguencies. hese are
nltrafast switching diodes operating on majority
varrier eonduetion and are perfretly saitable for
wide-dynamic-range nixer applicatious, [t shold
he notesf that dmde mixers have gain below unidy.
In this Javoub, conversion lnsd was messsired o
be around % dB, and proper Impedauce matehing
m the mixer s of utmost importance =0 ax hot
1o degrade the cveradl naise figuve, The mixer
witbput is vonpled through o dined and balaneed
fransformer, which steps up the mixer impedance
of 300 ohms to 500 ohms fo inateh the sieeeeding
crystal Gilters.

Mixer performance largely depends on the
drive level applied to the diodes. A 4-mW signal
i% elivered from the 2NI16I3 power transistor
to the inpui fransformer's center tap. Mignal
levels np to 8300 mY ot the mixer's inpub can be
processed  withont nnfieenble cross-menlulation.
In this front end, any eross madulation which
oeeurred originated from the prenmplifier, and
not from the nixer, (1 nm stll looking for some-
une having esperience with negative fewdback
in a low-gain DUNFET cascode amplifier )
Phvnamic range of the recsiver wis measured fo
be wronnd 50 dB and seusitivity weall bands was
better than 0.1 V for a L0-dB signal-plus-hoise
to notse rafio for o 307 cmodalated a-m signal;
on two bands it was us low as 40 munoyolts,

The rulibration uscillator utilizes an SN7T400
ruadruple-vanp digital 10, having a square-wave

The rf assembly built into two ganged TV turret tuners,

From left ta right are the crystal oscillator, voltags-con-

trolted oscillater, boloneed diode mixer, und MOSFET

cascode amplifier. A set of bondswitched components is
shown in front of the assembly,
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output of 5 volts peak-ta-peak. Because of itg
goel long-term stability, a 1.75-Mz HC.27/T7
erystal is 1sed to check the low band edges. 'The
tricuner in series with the erystal is for adjusting
it ta the proper frequency.

T abdain the shortest leads to all hand-
switched camponents, the front end and the
phase-locked cweillator (deseribed lufery wera
hunilt, intn fwo gunged TV tirret. fimers. (Nee the
photograph below. )

Phage-Locked Main Conversion Oscillator

‘The funetional privciple of the mmain conversion
oveillator was already discussed. bMore details
will be given here for the circutt shown in kg, 3.
This system ix completely self-working, providing
two antput signals for feeding the mixer and for
frtsesive purposes,

The erystal oseillator has o fuped collector
vireiit with the erystal coonected between the
transistor’s base awl ground. Feries-resonant
crystals, regardlest of whether fundamental o
overtone ones, cau be tsed e this oscillator,

The voltage-controlled oseillator s » simple
Chilpitts, with the varicap in series with 'y form-
ing a part of the tank eapuettanee, As 'y deter
mines the VOO s tuning range, it is band-switehed
together with the indurfor and the wvaricap.
Using n ~eparate varicap for each band was a
precaution with regard to VOO tnning eapability,
but proved not to be necessary. (The tuning




range of the VOO s 85 40 10 MHz shove the
received ham-band segment, thus leaving 2
margin of 500 kHz on hoth gides.s

The VCO output passes to au isolation zmpli-
fier and s then fed to the integrated-cirenit VOO
amplifier. An  wmplitude-freiuency  eorvection
nebwork at the ouiput of the 2N3819 holds the
output level constant regardless of the band
heing used, ‘The fransceive ouiput i capable
of delivering 250 mV vms into a 50-ohm load
&t 2-dB regalation.

Frequeneies of the erystal oseillator sl the
VOO are mixed in the CA3004 phage-loap mixer,
73, The handpass flter following the wmixer
consists of two induetively coupled toraidal
cireuits Jamped by parallel resistors in obtain
a flat passband from 2,5 to 3.0 M1z, U4, an [C
broad-hand amplifier having 35 dB gain, brings
the level up to 1.5 volts rms to feed the phase
detector.

The jinear master oscillator is an FRT Colpitis
tuned by an old BC-221 variable capacitor, Only
80% of the capacitor' tuning range iy used to
eover the 2.5- to 3.0-MHz range, and maximum
frenquency error could be held below 500 Hz
with respect to linear dial markings, Final adjusi-
meni for linearity was made by trimming the
nuter rotor plates. All capaeitors in the tuning
cireuit are 750-ppm/degree negative temperature
enefficient, resalfing iu an overall frequeney drift
below 5 ppm/degree fur the complete asserbly
at room temperatitre, The lineatr master oscillator
would be difficult to duplicate without a fre-
queney connier being at hand; there are excellant
LMOs from Cellins on the market,

Rerelver incremental tuning i done during
vereiving periods by a varicap fed from a 10-tarm
Helipot, ¢ ving 2 kH7 per revolution si midbaud,

The phase detectar must be » broad-band
verglon fo cover the 2.5- to 3.0-MTIz range.
Three inexpensive FPHTs are used, the first to
vhtain two LALO signal voltages 180 degrees ottt
of phase. The other two FETs amplife the
frequency to be detected np to 2 volts rms, and
the amplified stgnal is fod fo the phase-sensing
diodes. Within the so-ealled eaplure range, the
phase-detector output voltage iz positive fur
frequencies lower and negative fur frequencies
higher than that of the LAIO. CGraphically
plotted this is an S-whaped eurve, with the peaks
only fractions: of a herts on either side of the
EMO frequency,

Only an i falling inside thess close peaks
will generate an error outpith signaf of the correct
polarity fo lock the afe loop, As this eannot
happen by itself, tuning into the mapture rnge
mnush be done by another devies, the ramp
generator, The phase-detector uvutpnt  passes
throngh a simple inverting de ampliier, the
output of which feeds the ramp peneratar, and
simaltaneonsly foeds the eathode of the varieap
in the VOO, The ramp-generator antpit. femls
the anode of the same varicap., Pressing the
#¥YNC push biiton sharts the 0-uP wlectralviie
eapaeitor in the ramp generator with a 1[00-0hm
resistor, Releasing the button starts the 2NOI4
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transistor to act as a econstant-current solirea
which slowly charges this eapacitor from +6
towards —~ 12 volts, thus forming s linear ramp
voltage. This ramp voltage tunes the frequeney
of the VOO through its spectrum at a rute of
approximately 500 kflz per second, starting from
the low-frequency end. AL the moment the afe-
loop i+f, which is alsa being swept through its
spretrun by thix procedure, tends to cross the
eapbure rahge of the phase detector, o nepative
oubput voltage from the de amplifier starts con-
duetion of the 2NIZ2A transistor. Before, this
transistor was held below cutoll hy the Zener
diode in jts emitter. Its condiction now stops
the runp voltage from riving any tore, hy
clamping it to a fixed level, This is the motment
the ¥ [orcks in,

Once locking has been achieved after each
band change, the fremuency of the V(O stays
like the “Rock of (ibraltar,”” even at 38 and
3% MHz. A small center-reading meter signalizes
the locked condition. Note the series combination
of a 47-ohm resistor and a 100-4F electrolytic

Reor view of rf assembly showing fram right to laff the

afe loop mixer, VCO amplifier, and mixer driver amplifier,

Heat sinks with radial fins have been placed over the
CA3018 IC and the 2N1413 transistor.

eapacitor at the de umplifier’s output. This
i* A very important network to give the proper
kime constant within the afe loop for low phase
jitter and good loeking capability.

OFf eourse the sy~e push bulton might have
been replaced by a band-change activated con-
tach, but it was provided to demonstrate the
small difference in comparison  with  normal
receivers, and so it stayed there,

The I.F System

The incoming i-f sigrals are Gltered by high-
frequency erystal filters baving a eenter frequency
of Y Mtz One of three high-performance tilters
for w-m, ssh and ew reception is selected by the
mude switch, Trimmer capacitors at the input
and output terminal of each filter are provided
far adjustivg passhand vipple to nintnum. The
made selector switch with the eryatal flters
poditioned around 16 was huilt into a copper hox,
leaving only enaxial connectors enierging for the
eables to the mixer and i-f amplitier, [t is very
important that, within the hox, iwo separate
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vontact sections he used for input and output
terminals with careful shielding between them,
and that sll unused filter terminals be grounded.
{therwise, stopband attermation would be deter-
mined primarily by stray roupling aronnd the
filters, and nat by the filters themselves,

The crysial filters nsed by the author are
eomputer-designed laboratory models from &
German  orystal manufacturer baving  baml-
widihs of 5.0, 2.4 and (.4 kHz for a-m, ssb, und
ow reception, respuctively. A total of 42 crystals
sare incorporated, giving 140-dB stopband aitenu-
ation fur the a-ny and ssb flters, aud 90 dB for
the ew tilter.! Any S-rrystal filter designed for
low ingertion loss and having a goind shape factor
will do well in such a receiver.” A very imporfant
sspoct! stopband attenuation of the tilters shonld
he larger than the receiver’s dynamic range!

CCareful cowmpartment sbhielding and double-shieided
intercomtiecting congiad cables are required in order to
realize the benehts of stopband attenuations of the mag-
nitude deseribed by the author. [n practice. even with
cuveful physical layoutas. shielding to provide prenter than
9 or 1B isolation between input and outpub eirenits
s diffieult to obtain, — Edier.

% Huitable ¥-M Iz crysial filtera, mannfactured by KVG
in West Ciermany, are available in the LLB, from Mr.
Henry Ingwersen, Spectrom.lnternational, ‘Copstield, Mass.
01983, — Editor

Linear master oscillator assembly, with the BC-221 tuning

capacitor, reduction gear train ond counter dial. The

phase detector circuit is constructed on the back panel,

and the afe loop i-f amplifier, on perforated board, is
mounted an top of the assembly.

Thanks to RCA's application literature, the
i-f noplifier could be built easily with linear in-
tegrated circuits, A -stauge umplifier using
('A30048 gives a 65-dB voltage gain, where the
first wo aniplifier stages are controlled by either
manual or sutomatic gain eontrol. Tuned toroidal
transiormens are used for interstage conpling and
inpedance matching.

The last i-f awplifier feeds both the envelope
deteetor for a~m signals and the product detector
for ssh/ew reveption. The ceystal-controlled BFO
was built around a SN9EH4 transistor. A L7-volt
rms signal is delivered o the product detector
far optimum performance, A trick used to select
the appropriate BFO crystal for lsh, ush or ow
vperation ¥ electronie rvemote switching, by
gating ove of the three diodes in wevies with
the erystals. Zeries trimmers are provided for
adjnsting the erysial frequencies to the desired
poiut on the filter skirt.

A parl of the i-f voltage iz picked up after
the Ynd f amplifier, amplified 40 dB in the uge
amplitier CA3033, {10, and rectified by a voltaye
vjoubler, This age voliage s fed vie a gate dinde
to the BN381Y source follower, which provides
gain eontrol of the Ist and 2nd i-f amplifier stages.
The gate of thiz transistor ean be switched from
the age signal to the mwanual gain potentiomeier,
The available receiver muting voltage of — [0
volts ix clamped by & Zever diode and fed to a
second gate diode in shul down ihe rereiver
during transmitting periods. The 100-ks} poten-

TABLE I
Band-switched components
Bard
Cpme- i
nenent 180 il HY 20 1 ¢ 10 (A throuph IN
- L; & turng l Fermamic| & turns l Porvamie | 3 tarns | Ferramic |23¢ turnn | Ferramie | 3 tums] Ferramie |13 turns ! Ferramic
- — b (s— b Q3— = P F—

Lis 57 turns i toraid, 5% tarns | toroid  '80 durns | tormud 15 turna ; tarmd 10 turns _J toroid ¥ bigrrs i toroid
(a1 10—fikpl trimmer | i4—6u-pF trimmer | 4—30-pF trimmer] 3—30-pF tnmmer | 2—20pF frimuwer 3--2ipF tnmmer
[P 57 turns, Q3—toroid I 3 turns, CA—toroid 30 turns, Q3——toraid| 15 turns, (3=—tormd|10 turns, 3—ioreid| § turns, Y3—toroid
[ 10—*60-pF trimmer | 10—f4-pl trimmer | 3—30-pF trimmer | 3—30-pk trimmer | 2—20-p¥" trimmer 2—3.p¥ trimmer
it | 28 turns 23 furns 40} turus 24 turns 18 burns 14 turns
Cy 47 pF 47 plt a pi 10 pb 113 pi* 10 pF*
g 470 pF° 470 pF* 340 pF 120 p¥ i20 pf* 120 p¥
Log* p 26 turns 22 turps 1¢ turng 14 turne 12 turng 10 turns
[ 33 pF 26 p¥ 13 pF 10 ok R pf i pk
4] 27 p¥ 27 p¥ 47 pF 27 p¥ 27 pF w7 pk
G § B6pF 39 pk 47 pF 15 pF 19 pk (i35
Y1 3.3 MHsz 10,0 MHz 14,5 MH= 20.5 MHs 27.56 MHz (A) 4.5 MHs

(Hy 460 "

(G 355 ™

(DM sy "

* 1= and Laz are wound on slug-tuned phepolie forms 3z-in. dis, 5-in. Jong. Tuning is done on 160- nand Bl mater
bands by high-p sluzg vores, ub 4)- through 10-meter hands by low-p stugs, Allinduetors are wound with enameled No. 32
wire, Toroids are wound on Indisna (Genersl Ferrnmie Q2 ar Q3 rorex, form CF102,
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tioraeter is set for
transmitling perioeds,

The uge voltage is fed simuitaneously to
atother 2N3819 FIET which s o de anplifier
with & bridged 3 rmeter. The resistor-diode
network in series with the nieter provides linear-
ity. A fi0-pV signal aib the antenna input was
fixed to he 89, and a fairly linear calibration of
& dB per B unit could be obtained.

When the receiver is opernted with age, a
100-pF eapacitor s switched in, giving a fast-
attuck, slow-decay characteristie, with u Jecay
time constant of & seeonds, When the receiver is
switehed 1o manual gain conirol, a seale with a
ealibration of O to 20 dB is used. The receiver s
then run in the linear amplification mode, and
the dynanic range is slightly higher than 20 dB.
That is ko say, for Lhe linear made (mge and the
logarithmic mode {age) two different calibrations
on the meter ave used.

a convenient level during

Audio System and Power Supply

Little need be said about the audio system,
which is equipped with ¢lerman transistors
ifrom Biemens Company. A TAA-121A integrated-
cirennit. andio amplifier drives a pair of eomple-
mentary transistors capable of delivering 2 waits
of audio power intv u low-impedance speaker or,
ab reduced level, to « dynamic headset. The -
ohm variable resistor across the buses of the
complementary pair is for adjusting their idling
current, tu 10 mA, The [-MQ resisior in fhe
feedback path s adjusted for minimum aodie
distortion in the integrated-cirenit preamplifier,
A very simple noise limiter can be switched in if
needed.

Details on the power supply will be omitted

A view underneath the main chossis, At the upper end
of the receiver is the heavily shielded copper hox
containing the crystal filters and the mode selector switch,
n the center is the i-i system with the cover removed,
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here for simplification. A transformer wilh two
[r-yolt secondary windings feols two bridge
rechifiers aid two 10,000-pF filtering capacitors
tu vbtain positive and negative supply voltages.
Four Zener-stubilized series regulators deliver
ouipuis of 12, ~6, +6, and <412 valts, Atten-
tion should be paid to residual hum, which
should be kept Lelow 2 ov 3 mV. Total power
drain of the receiver t4 loss than 20 watts,

Mechanical Layouf

When construeting a receiver of this complex-
ity, one never knows beforehand whether a
Apecifie new cirenit will work satisfactorily or not
(and several did not!). Separuie blocks for the

tCaniinuen on puge 53
4




High Versus row Antennas

Performance Tests Using Identical Arrays

BY WAYNE E, OVERBECK.* KEYNB

rule of thumb for ham radio antennas.

Few amateurs would disagree with this
axiom, and mosi esperienced antenna huilders
ean recall how much beiter they ‘got out”
after “raising the beam another b feel.” How-
ever, few empirieal studies of 1he effect of antenna
height au signal sirength have heen published in
amaiewr cireles,

This ix unforinnate, siuce several amabeurs
have studied the question methadieally, ineluding
Dr, [ K. Lindsay, who has now piblished his
definitive freatize om quads and Yagist bub not
his excelleni work in thix ares, And while both
The AR ML, Antenna Book and Orr's Beam
Antenna Handbook® discuss the Duoportance of
autenna height in iheoretieal terms, neither re-
ports the resglts of practical stodies in the feld.

With this in wind, the suthor sei aud to study
the effert of heighl on signal strength at varicus
Jdistances, vy several bands, and with various
forms of propagstion. Only amateur equipment
was avaitable for the study, but in other respeocts,
the author strived to keep the methodology as
#lgorous as possible,

The Method

‘I'he suthor's zpproach was in ersel identical
antennas atop two lowers of different. heights

+ 11552 Giedl Lane, Gerden Grove, Calif, 92640,

L Landsay, © Quads pod Yagis,” QST May, 1968,

20y, William L, Beam d pfenn Hoandbook, 3rd edition,

"Tlm higher the betler” wmw the traditional

and nbiain comparative signal reports -— with
sume safuguaeda to minimize reporting errnts and
to assure proper statistical treatment for the
resitfting data. For the main fesis, one tower was
72 feet high {the practical maximum for the
anihor's residential back yard at the time of the
tesis), while the other stood 34 feel high (about
the minimum usable beight for LX work, ae-
rording to Orr). The iwo towers were placed ns
far apart a4 possible without trespassing - aboul
50 feel, With thiz separation, no interaction was
evident o any band.

A pair of two-element cubleal quads were
selected for the -, 15~ and 2-meter experi-
menig. Each had an elght-foot boom with ail
elements mounted concentrically on two sets of
spresders, and each anienna was fed with a
single feed Hoe (85 feel of RG-B/(T in both cases),
“I*his design obviously involves some compromises
in element spacing and impedance atching, but
both quads developed good HWR curves and
front-to-bucl ratios when tuned. And, more
iruportani. for our study, whatever compromises
existed wers essendially the same for both the
high and low antennas.

It becsme sppatens during the fesis that many
atnetenrs regard eubical uads as exveptional
performers st low heights, but (unlike Yagis)
nob mueh betber if raised higher. This popular
impressinn ts eonfrary to Lindsay’s findings,
which suggest that quads and Yagis respond
quite compsrably to changes in their height.
Accepiing Lindsay's conclusions, we assumed
that our findings wouid be roughly the same if
¥ upis had beeu used for the primary experiments.

"The author wanied fo determine how well
high and low antennas would perform neb only
on DX work, bub on **Staleside” f-layer com-
muniestions, gronnd-wave work, and A-skip ns
well, Thus, sepursie taubulations were kept for
I'X repocts (e, those from stations more than
4000 miles away) and for yeporis from ' State-
side” stalions (i.e., F-layer reports over 1500-
3000-mile paths) on each frequency band.d The
wiuihor was careful io avoid seeking reports

5 No 10-meter * Statoside”” tests ate repurted because the

muf was too low for rehiable Flaver work across the U.B.
when these tests wers rin,

Shown here are the fwo cubical quads used by the

avthor to study the effects of antenna height on per-

formance, The antennc ot right is atop a 34-foot tilt-over

mast described by the quthor in June, 1969, QST.
The quad at left is on a 72-foot tower,

QST for



This article compares the performances of idenfical anfennas mountfed side
by side at different heights, and produces some experimental avidence fo support

the practical importance of antenna height for most types of amateur radio
communication.

during anything {haé resembled an E-skip
opening on 10, 15, and 20 meters, in the interest
of studying & «kip ve. autenna height separately
on B meters,

To study the effect of height on vhf ground-
wave sipnals, the author replaced the eubical
quads on the two towers with two pairs of seven-
eletnent 2-meter Yagis, each fed in phase with
ratia-dipole driven elements. A move o 2 new
home prevenied the use of the same two towers
for 6-meter experiments, bué the suthor later
seb up two three-cloment $-meter Yagis — ove
atop a new 90-fool tower, and the olher on a
42-footer — to eontinue the study.

On each band, the tests were conducted on
ssh {except on two meters, where a-10 way used),
with an aadio fone serving as a reference signal.
The author switched between the high and low
antennay repeatedly on each fest, in un effart
to counteract the effects of QSB.

This test. procedure does introduce =ome
aorees of error, including the variability of
hams' skills in obgerving the vesults, and the lack
of receiver S-meter standardization. To cope with
this kind of sampling flucluation, the author
obtalied & number of reports on each band and
then used t-distribution statistical methodology
to evaluate the resulting data. However, even
with these effurts to make the study a8 rigorous
as possible, the author makes na claim to finality
for the resulls obtained. The findings on each
band did prove to be statistically significant (at
the .05 level of significance or better), but you

don't, “prove™ things or arrive al exact para-
meters this way. The only clabie the anthor makes
far his results is that, they snggest general trends
that will probably be coufirmed if this study is
replicaterd elsewhera, There 8 no implication
here that a T2foot-high antenna produces
¥12-dB gain” over a 3i-foot-high anienna in
20-meter DX work just because the mean
advantage iu our tests was aboub 2 3 ynits in
this instance,

The Resulls

The results of these tesls, summarized in the
accompanying table, were interesting in several
respects. With the exception of vne case on 10
meters, every single DX station reported a sub-
stantially better signal from the high quad than
the low one, This is thoroughly predicied in the
literafure, but we slso found that the high guad
produced & significantly stronger signal (taking
the rean, or average, figure) on '‘Stateside”
work., And on ground-wave work, the high
antennas  were absolutely consistent in out-
performing lower ones, However, E=skip contacts
proved to be another story, a point to be covered
in detail later. The mean advantage of the high
quad over the low quad in DX work wag 2.1
2 unitd on 20 meters, 1.8 8 units on 15, and one
i unib on the 10-meter band,

Bince the author's linear amplifier (a commer-
vial unit using two 3-4002Zs) produces a signal
gain of about two S units over the exciter alone
on mosh S meters, il became spparent that many

Comparative Performance Data for High and Low Antennas.

No. No. No, Mean
No. Javoring kigh | favoring low reporting fiigh-anienna

Band/path reports aniennu antenng no difference ndvantage
20/DX 16 16 ] 0 2.1 8 units
20/11.8. 18 15 0 3 1.4 ¥ units
15/ DX 12 12 0 (] 1.8 8 units
15/1.8. 36 20 0 16 0.9 8 units
15/ground-

wave 12 12 0 0 2.2 8 units
10/DX 8 7 0 1 I ® unit
6/ground-

wave 5 5 0 0 2 8 units
6/E-skip 10 2 7 t —1.3 § units
2/ground-

wave 16 15 0 0 3.3 8 units

March 1970
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3% stations eould not distinguish the kilowstl
feeding the lower quud from the sxeiter “hures
fool™ with the idgher wrray. The impliealions
of thiy dramstic ditference in signal strengbh for
DX-contesh  operadions are chviows; i's oo
wonder the *big guns’ wsing antennss 130 feet
high geb through the pile ups quickly, with or
withnut big linears.

On Stateside F-laver worle, the pattern wis less
sonsistent, withongh the high wray continued
to hold # siguificant edge. While » majoriiy of the
reports still favared the high quad by one or
lwo 1 units, more thaw a thind of the statinng
dissented, reporting equal or virtuully enqual
sigisda from the two Juads, No one reported &
stronger signal from the lower antenns, perhaps
hecagse of the aithor's effort to avnid B-skip
contacts in shis phase of the study., The mean
advantage of the higher yoad was L1 S undts on
-metor Stateside work, siol 0.9 5 anit on 15—
atill & substantial advaniage, but not enwigh to
render a low antennu usvless tor portable work,
as generations of Fleld Day operators eat ablest.
In fuch, the subhor previously deseribed o
portable yuwdd that slood only 14 fees high, but
nevertheless worked very well for *back-home™
eontacts during & long vacalion, An antenna
ouly 19 feel high is elealy widesiable, but if
higher aniennsd are nob feasible, wuch suc-
eessful hamming ean sill be done. {This s
especially frue o an oceasion like Hield Dy,
when almost everyone's antenu is low, auwd the
few besms that are 41 or more feeh high seem to
dominate the bands; if the competition s using
g low anteuna you ean tool)

Ground-wave Tesis

Although the plan was to study the effect of
antenna height an gronnd-wave comunieation
only on vht hawds, & number of stations within
100 miles wolunteersd reports on the hi bhawis,
These repurts werg noi tabulabed excepl on LI
yaeters, but they sonsistently favored the higher
array by st least two S-units.

[n the vif experiments, height agsin proved
Jdenisive for ground-wave work, On hoth two snd
alx meters, every staton favored Lhe high anien-
na. Un lwo meters, the mean mivantuge wais an
amazing 5.3 s-units. Surprisingly, the igher
aeray appeared to be equally siperior on eantacts
with San Bernardino-Riverside stafions tsome
) miles from Beaumont, Calif,, whete bhese lests
were condueted) and on centacts into the Los
Angeles basin (almost 110 miles awuy )*

After moving and acquirbng the B0-foot tower,
ihe author pub a single seven-element -mafer
Yagl up s»nd took an s-meter resdivg onow
nearby vepenler with the new tower cratdeed
% Civerbesk, *The 2L3Linute Purtable Guad,” GST, May,
1967,

"’F)n the hi bamly, it is novesliy assumed that a high
antenna has s grester mivantage over a low antenna on
Song-hanl DX than it daoes i shorter paths, i the uppusite
may well be frue for vhi ground-wave work, This
guggestad in the ARRL V.HF, Manead, (st eldikion,
pages 24 and 25). Thus, cie would expeet that an increase

in height would result 10 greater improvemenk in signals
over the 40-mile path than over the 10U-mile path,
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down. As the fower ascended to its full height,
the ~ignal rose from 3% to 15 dB over 39 vo
pobitlar Gransceiver’s 3 meter.

un six meters, only o few ground-wave tests
were vonducted, bub the results were similar:
evervone favored the higher antenna substan-
sally.

&-Meter E-Skip Tests

However, un B-meter /£ skip ae entirely differ-
ant ralationship develaped: the fower antenna had
the advantage in seven ot of ten tests during
single-hop openings.® Only une station favored
the high aztenna, and the low areay had o wean
advantage of L3 8 units over the high array!

Although this finding i3 surprising amd contrary
tor every othor tesl enniducted, it is consistent with
the uie previous praciical stindy of antenna
hetwht ve. signal strength the suthor eould
locate in haw radio fderature. Working in the
lste 19440, Leroy May? sel up identical six-meter
Yigis ab heights of 33 ad 75 fest, uod compared
151 Teceivend signals ou the fwo arrayy, He fonnd
that the low array was superior for disbances
Below 1000 miles while the higher array began to
pull ahewl ub distauces excerding 1100 miles.

‘he suthor meude no aktempd to fully replicate
May's work, bub all of vur 6-meter f~skip uxpe-
rignce supports him: for confacls into many
mnajor ciliss from greater Los Angeles, o high
anteni is o handicap! Much to his chagrin, the
aubhor has frequently sesu bis  90-foot-high
Yaei uuiperformed on G-meter £ skip by o beam
stbing 10 feet ubove sumebody's roof on u TV
mast.

Conclugions and Recommendations

It is eustomary when reporting a study such
a4 this to souclude by summariziog the findings
and making sume recommendations. The con-
clusion here mush be thal, for every application
excepb f-xkip work, there are worthwhile advan-
tages it having an antenna at least 70 feel high.
This height advantage i most pronounced oo
gromud-wave and long-haul DX wirk.,

“I'he only logical recommendation we can make,
ihen, s that all hams should own towers 70 feet
high. bay sl of the X YLs, irightened neighbors,
hill-eollertars, sl zuning-consclons city officials
uf the world forgive us!

Alternately, waybe we should sugwest thab all
hams (except the uuthor) use 35-foot towers to
give the author a belier chance in DX contesta.
U better yel, how sbout wo autenns-height
multiplier for the 12X eontests? Let's see, that’s
1.5 i your antewna is below 75 feet, 2.0 if s
helow 10 feet, und 5.0 H you bury it in the

ground. . . . fasr-]

%\ the bime of the femteter tests, & skip waa parely V'in
seasnn. 'Pha wuthor is continuing this stndy (uring sersons
of more frequent faskip vpenings.

! nday, “Some Practionl Resnlts oo the Question of
Antennz tleght,' 1), April, 1953,

— o —

Use your Zip code when writing ARRL. Use ours,
too. It's 06111,

QST for



A Simple Safety Feature
for Crank=up Towers

BY KATASHI NOSE*, KH6IJY

instruments or esuse severe injuries. T had

been hearing of crank-up tower aceidents
far a number of years, the most sommon being
from runaway cranks and shuck towers.

An unnerving experience with a stuck tower,
just a few weeks befors s similar accident hefell sl
one of our most well-known amateurs, made e
wonder how many oiher unpublicized necidents
of a similar nature take place. Certain federal
ageucies do nob approve of ceanl-up towers be-
cause of 1hese dangers.

The Boohy Trap

Jonsider a simple erank-up lower using an
inexpensive boat winch as shown in the photo-
graphs, When cranking down the tower the
sufety rafchet must be disabled, otherwise the
cable eannot be paid out. If the handie should
slip out of hand in this position, it is liable to
“windmill.” The reflex of most peuple i to
grab the ‘?’t‘“mg h'andle, Wl}wh cull jure you Fig. T-—lead cord through bracing structure so that
severely, r&f“dt‘mg i lacerations or most likely the weight pulls the latch lever from Position 2 to Pesition
4 broken wrist. 4 as it falls. Pesition 1, not used; Position 2, Neutral;

* Department of Physics, University of Rawail, 2565 Position 3, crank-up.
T'he Mall, Honolulu, Hawaii, 96822,

S(JME crank-up fowers can become lethal

o I

ﬁmiil‘lﬂ] :

35

Fig. 2—Ancther model of tower, Lead cord between
housing so that a direct pull will couse the rafchet to
slip into the crank-up position,
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The wther itcherent danger in inegpensive
townrs without roller guides is thai they are
likely to et stuek in the most unlikely positions,
it this happeus when the tower is far from the
nestled position the cable besmes sfack, and
sme immediately senses thal something is wrong,

Howaver, if the jnner section geis stuck near
the eompletely nestled (eranked down) position,
the cable becomes slack and the inunediate
ressetion is to assutme thut the fower 4 waripletely
eranked dowr, Dining a shake-down process of
4 rewly installed tower, my tower got stuck only
3 inches from the completely nesiled position,
The cable berame slack and 1 sssumed that the
trwer way completely eranked down. I happened
tr glance down at the safely slop and noticed
thal the luner section bad wvot cume to rest
ngainst the buwtom stop. A slight push agsinss
the juner section eaused it to hevome unstuck
and it erashed down into position. If my handsx
had been inside the tnwer, I would have heen
injured, Tt wus determined later that a balun
from the low-frequency snfenna had become
pinched in a preearious position agaiust the
rungs ard that u slight shove dislodged it

The more expensive crank-up iowers wilh
wormn-geur winrhes are not subject to this failing
since the sections are “loaded” at all times,
The winch pulls down on the seefions, the wind-
fass denm rerely paying ant the zable v une
end and taking up vn the other end,

A Care for Bun-Away Crank Handles

‘'he common boat winch has three positions,
onjy two of which are used, the oiher being
downright dangerous. In one position the ratehet
prevents hacklash and this is the position used
for cranking np the lower. Some amatenrs {
know of disable the ratchel when cranking np
haewise of the noise it makes. This fs only asking
for trouble.

The other esireme position of the ratched is
unused, and is dangerous because if the ratchet
accidentally slips intn this posttion when crank-
ing down the Lower, the crank will stop suddenly
ad the handle is Hable to slip out of hand,
The chanees are pretty gond that when eranking
up or cranking Jdown s lower we are pretfy
much under siress — e.g., high wind, rain, storm,
or we have sweaty or gready haods, and ae in
a larry.

in the midposition, the ralchet is completely
Jdisabled. This isx the position ased to crank
down the iower, and the position you have te be
eareful shout. [ the hamlle should ¢ip out of
hand i will windmijl, One cannek reach for the
ratehet handle sines it will be behind the winsd-
milling handle, The chances are prethy wood
that the tower will come vrashing down intoe the
nestled position.

A simple enre ig tn tie a =iring to the rutehet.
handle, yuiding the siring so Lhab o direct pull
on it will engage the ralchet in the erank-up
position, 'Vie o rork or welght Lo the end of the
siring so that ihe (alling weight will pull the
gtring and snap the ratchet o position.
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In praciice, one holds ihe weight in ane hand
amd works the erank with the uther, The string
should be lung enough o allow free motion of
the ceank-up hand, yei short enough to engage
the raichet in a minimun amount of time. (£
the haudle slips, lel the weight drop {purposefully
or by retlex) amd i will tug on the string and
snap the ratehet Dio the safely position,

Mests have shown ihat the tower fulls aboub
two inches befare it locks nte position. This
wehemne is shown in the illustrations for two
different models of winches.

Thoze nf the nlder generation who used to
haud-crank Alodel “T? Fords with the spark
jimer in the advanced position will appreciate
the danger of **windmilling” vrank handles.

No Cure for Stuck Towers

[ eannot think of a sirople way of rectifying
the *stuck tower” danger other than tn suggesi
that one be sure to observe thet the bottoms of
the inuer seefions have ecome to rest completely
against the safety stops. 1 now jam a stoui plece
of wooid into the mings of the tower even in the
eompletely nesiled posidion, and have become
suspicious to the poitd of tesbing it with a stick
of wood before loueching the tower.

As a0 added preeaution I place » coiled spring
similar to that used in automobiles at the botiom
of the tower to absorb ihe shoek should every-
thing else fail despile all these precsutions. [FEF—]

Appendix:

‘Two bricks fall et the same rate as one brick; L.e.,
there is o point in using a besvier weight than
necessary to suup the ratehet into place when
the weight i dropped.
thy If the moment of inertia (/) of the handle ean be
increased, we can galn time so that the tower
locks luto nlace with a minimum fall.
ooy
Where: [ = moment of inertia ineglerting
the weight of the wrm.
pelded mass (weight).
length of crank arm,

a)

mn
P

]

Inereasing the length of the srm is mueh more
effective hut is not practieal, while rereasing the
mnss is. Insert on the rrank handle a piece of metal
(iead, brass, iron) with » hole o the center us showin.

SWITCH
TO SAFETY!




The paockaged wnit is built on the original chassis of the

''DC 80-10" receiver, May 1949 QST. A home-made

cabinet enclases the equipment, and consists of two

U-shaped pieces of aluminum which are held together of

the sides by means of 4.40 hardware and 1-inch wide

aluminum strips. The specker is visible at the upper right
of the photo,

Packaged oefor 3.5 and 7 MHz

BY DOUG DEMAW,* WICER

HE popularity of the QRP equipment de-
Tsr!ribed i May and June 1960 QS

prompted this writer to combine the trans-
nitier and reeeiver units in one package. Some
retinements  were  added — af  amplifier  end
speaker,  band-chznge  switeh,  printed-cireuit
iransmitler board, send-receive switching, and
a cahinet for the entire trans-receiver assembly,
All components exeepl the power supply are
asseinbled in one cabineh.

The New Circuit

The diagram of Fig, | ix shown in bloek and
sehematie form to avoid repetition of the original,
anid nmehanged, QST rircuits, Wherever cirenit.
modiications or additions have been 1naude,
schemativ Hlustratiows are used.

The tornidal af filter his been changed from
phone-band selectivity, 2.5 kHz, to Su0 [z for
ew use, This is done by replacing ihe 0.22-4F
shunt ecapacitors across the {oroid eoils with
0.47-pF units, Since the filter is 1ueh sharper
with the new 900-Fz peak frequency, cw ro-
ception is vastly improved. Ureater insertinn
loss resulted from sharpening up the af filter, so
ar additional stage of andio amplification, s,
was wdded,

A band-change swilch, Sy, permits switehing
between the muin partion of the receiver 13.5 ta
4 MHz) and the 40-meter plug-in converter,

# Asgistant Technical Fditor
P The TIC BO-10 Reeeiver,” 87T, May 18649, “The
4R P BO-40" GRS Tune THRS,

This makes two-hand operation possible without
the teed for substituting a jumper plug for the
converfer on B meters,

A threeposition function switeh, 8, changes
the mode fromm recetve to transmit in its first,
iwe positions. In the third posilion, uontTOR,
the antenna is removed from the receiver, and
the receiver uperates as a ow monitor,

The June (ST transmirler — originally built
on an aluminum chassis — i+ aewembled on an
etehedwcireuit buard.® It is switched from 3.5 to
T MHz by means of 85 One switch section selects
the appropriate nufput fresmency, The remaining
switch section, 8zp, mlds an 820-pF eapacitor
avross the dreiver collector coil during aperation
un s} meters. The erystals ave changed at the
front. panel.

A dixed-value resislor, 18y, 8 substifuted for
ite LOUG-obin af gain control i the original
receiver cirenit. 'This provides a termination for
the tornidal filter, Stage ¢, the nudio winplitier
of the miginal receiver, is oditied as shown
in Hig. 1. A seeond stage of andio amplifieation,
e, fullows &, and has a gaiu rontrol, I, in its
base civeuit. Tt was found desirahle to have the
af gain control after ¢y o improve the nojse
tigure of the receiver. With A ahead of ¢, the
noise generated by €4 tended to mask the ree
cetved signal at [ow af gain seitigs, Decoupling
nelworks have been placed in the 12-valt leads
to dg, ¢4, and &, and eonsist of two [00N-ohm
resistors and (wo SkpF electmlytic capacitors,

from an ac-cperated I12.volt dc supply.

This portable cw trans-receiver operates from 12 volts de, delivers nearly 2 watts
of kransmitter power to the anfenna, and has receiver parformance that is com-
parahble fo many superheterodynes. Peak currenf drain, with both the fransmiftter
and receiver operating simultanecusly, is epproximately 600 milliamperes.
It can be operated from the cur battery, from a size-D flashlight-cell pack, or

March 1970
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howl eaused by feadback along the sapply leads

when ilecnupling % nob used.

The networks prevent the inotorboating and

lesigned for low-noise
Howaver, nther low-noise

£

since the 2NIINLA

airdio wmplifieation.

has no bypass capnetor,

e to be degenerative, “Lhis ent:

e

The etibler of
to allow the sl

3

.‘1.

af npn tepes ean be nsed at

down on the stage gain and provides jusi the

right level of wsudio for driving the sue

A dransformeriess l-watlt IC sadio oufput
sbage, L4, drives a d-inch speaker (8 ohms).

ceeding

e

stage, 1. Gh i u low-cost Motorola plash

26
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Looking at the top of the chassis, As,
the fransmitter, is mounted af the upper
right. Converter Ay is at the lower
right of the chassis, and af amplifier
U is visible ot the lawer left of the
chassis, The large cireuit board occupy-
ing the upper left partion of the chassis
is Az The speaker jack is just to the
left of the converter, The sfug-tuned
coil shaft on the rear lip of the chassis
is part of g be-band wave trap that
was addad fo oot down on overload
from ¢ neurby g-m station,

‘The version shown bere is built on an etehed-
cireqit hoard. Approximately 40 mV of sigoal
is needed to drive 7 to {ull rated ouiputs (4
and ¢Je satisfy that peed. A elased-cireuit head-
phone jack, Jfy, discannecis the spesker when
the phones ace plugged in. Low-impedance phones
will give the mosi catput, it 2000-0hm phones
provide atople hesndphone level despite the mis-
mateh they present.

Mecheanical Changes

The transmitter board? s mounted in éhe apen
eorner of the ressiver chassis, near the front
panel, A crysial socket and band switeh are
mounted above the board on the panel, Standoff
posts, Ly inch high, support the transmitter
ahove the chazsis,

In this model, slage €+ I bnilt an & gmall
rireuid board and is mounted at right angles to
the board upon which {/y is built. ‘There is ne
resson why Qe and {7y cannot he huilt on s
eoramon  cirenit hoard i the eonstrucior =o
desires,

An on-off switch far the 12-valt input line to
the unit has been added to s, This feaiure is
usefil i a battery supply I8 used with the
equipment,

An of gain control, Ns, 1s visible an the front

F'he transmitter citenit borrd I8 svailable from Siaf

ford Electronics 427 #, Benbow Rd., Gresnsboro, N, C,
24704,

Very little has been changed under the
chassis from the origingl DC 80-10
loyout, The function switch, %1, is
maounted on the front lip of the chassis,
just to the right of the ceramic trimmer.
The IC audie amp, th, is located at
the lower right, and is mounted over o

cut-out area of the chassis,

Mazrch 1970

panel of the ecomposite nnit, It consists of a
{00-chm control  between the anlenna aod
chassis geonnd, The movable arm of the vontrol
cohmects to ihe inpul line to the reveiver seciion.
I't. was found usefu!l when receiving very strong
local signals, but for all practieal purposes can
he efl oub of the eireuil.

A home-mude aluminum cabinet encloses the
frans-receiver, The speaker mounis on the top
surface, and plugs into o phono juek which i
Incated near the plug-in converter.

Concluding Comments

[t is hoped that the reader will not be skeptical
about the potentinl offered by QRP gear. The
tirst, weekend the packsged unil was in gerviee
sight siates were worked on 30 meters, and 10
states were garnered on 7 MHz., The autenna
wus an end-fed 128-foot wire tnned with an I,
vetwork, The lowest report received was 138T
559, The average report was RST a79, and
several reparts of M9 were obtained. The prime
virtue vecded for QRPing is patéience. T helps
ta eall CQ too!

A YFO-contralled version of this enuipment
is in the works at this time. 1t will appeur in
A subsequent issue of @ST. Often, 1 VFQO is
the required eommon denominator for low-power
operation, Meanwhile, the crysials will continue
to gel a goud workoui! OST-




The K4GGI 220-MHz Kilowatt Amplifier

HF Efficiency at the Tap of the VHF Range

BY LEWIS D. COLLINS,* E4GGI

of the design for 432 MHz Ly Dick Stevens,

WI1QWJ, ihat appeared in Fehbruary, 1946,
(8T} Dick has often led the way in ¢hf and uhf
amplifier design, the mosb recent exumuple being
his adaptation of a single-ended 432-AMHz
amplifier® to 220 MIz.* T have followed suit by
adapting his push-pull conliguration 2s well.
The mechanical details are quite similar to the
432 undl, s0 we shall concenlrate v the points
where this amplifier differs from the original. In
vireatlry, this design  elosely resemnbles ihe
popular two-meter units by WIHDQ,* WAMOX,?
and WIDXE?® and the reader should also consult
these articles for vperating and construetion
pointers,

rI‘HE amplifier deseribed here is a madification

Structurcl Details

It should perhaps be pointed out that by using
u 7 W93 2-inch chassiy, the sheel metal plates
can he made from one piece of alnminum 16
by 26 inches. Oniy four ents are required to yield
the necessary pleces, 1 used (LOR0 aluminum,
which is & bit thieker than the asual radio
rhagsis, so 1t iy handy to have aceess to a shear,
bith not necessary, Alsa, 57 inches of aluminum
angle ts required.

The similarity of the layout to that of the
WIQWJ 432 amplifier is spparent from g, 1.
‘The input end of the amplifier is shown, with
the cover plate removed, in Fig. 2. The tube
sockets wre spaced on d-inch centers, 6 inches np
front the botiom of the 7 x 9 X 2-inch chassis.

[ nsed the standard Mimae SE-604 tvpe sockel
rather than the Johnson unils used by WIQWJ,

* 11 [trattle #t., Apt, 15, Alington, Mass. 02174,

U Tilton, *The WIQWJI 432-Me Kilowatt Ampliger,”
O8T, Feh, [966, p, L1,

“Tilton, Fhe Ruiin Amateur’zs V.H.F Manual, ARRI,
Mewingion, Conn,, Uhapter 10,

#Rtovens, “ A Sl0-Watt FM and CW Transmitter for
WA M Hz, QST May, 14380, p. ¥1. Fredback, Sept., 1944,

v I8,

i Tilton, The Badin Amafeur's V,H °, Manuaf, Chapterd,

Y Brevfogle, * Top Kfhricnery ot 143 Me, with $X250038,"
LT, Len,, 1961, o, 41,

6 Tilton, " A High-lthreney Zuileter Kidowatt,' N7,
Feb., 196, p. 3u, Ferdback, April, [960, p. 35.

Fig. 2-~Grid end of the 220-MHz amplifier, with the

cover plate removed. Grid cireuit is o half-wave line,

tuned ot the hottom end by a cupocltor mounted on a

polystyrene block, This, in turn, is afached to the lower

edge of the chassis with a bracket not visible in the
picture,

but only because they were at hand. All eathode
pins were direetly gronnded al the socket hy
springing them nver and soldering to the base
rivg, The ungrounded side of the tube heaters
was bypuassed with a butfon mica capacitor.

The top view, Fig. 4, showa the plate cireuil
sonstruction. The guarter-wave plate lines are
aopper waker pipes 134 inch outside diameter.
I tade mine 834 iuches long for several somewhat
arbitrary reasons, the prime one heing go they
coitld be made into half-wave lines at 432 MHz
aboa later date if the peed avises, [ widy used
ahout 644 inches of this length, The adjustable
shord was rmade from a %{-inch wide strap of
Hizshing ropper, although more substantial con-
struetton wight be desirable. The lines are sup-
paried on & B-inch stendoft ab the center of the
shovting sirap. The finger stock that «lips aver
the tube unodes can be eonvenieatly held in
place for soldering hy an automotive radiator
hase clamp,

Fig. 1-Exterior appearance of the K4GGl 220-MHz
kitowatt amplifier shows similarity to its
432-MHx predecessor.
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Tuning is done, as in the popular two-meter
4CXR50 amplifiers, by bamemade disks of flash-
ing copper soldered to the heads of 17-20 Aathead
brass machine screws. The ddisks ave I-inch
diameler. The zerews are threaded through brass
nuts soldered to each side of the lines. A 200-watt,
iron or small torch is neessary for this job. The
shaft coupling presents a hit of a problem. The
ideal arrangement is a nonmetallic home-brew
unit machined from Teflou, although I have been
nging a conventional high-voltage coupling of
the sork ihat is often found in BC-375 tuning
units,

The autput coupling loop of No. 12 is supported
by w stundoff insulator au] the stator terminal
af the series eaparcitor. These components are
mounted nn an aluminam bridge above the plate
lines.

The bottom chassis, 7 by 11 by 3 inches, i
not available {rom all manufacturers, and actu-
ally could be dispensed with if desired. In this
avent, a 7 X ll-ineh plate would he mounted
between the iwo sideg of the box with 11-inch

70 grid
metecing

w 70 SCEEEH
metering

lengths of aluminum angle stoek. The botiom
view, Fig. 5, shows the filament transformer and
its Jdropping resislor, the second high-voltage
bypass and rf choke, The metering switches und
grid-bias supply could be mounted in this space
if desired, However, I plah to share these items
between several sbmilar smplitiers for different
hands after the manner of WIIIDGQ." Since the
plate vireuit iy & closed-end quarter-wave, this
amplilier does not have provision for separute
metering of the plate carrents for the two tubes,

Civeuits and Wiring

The grid tank is a half-wave line made of
Ne. 12 copper wire spaced 1 inch, [t iz funed
by & butlerfly capacitor which is mounted in a
polysiyrene block at the bottom end of the line,
ax enn be seen in Fig. 2. It was planned to inelude
# small differential eapaciter for a balancing
adjustment, bul none was at hand at the time
of construction, so we amitted it Fortunately,
it was unpeeessary in our smplifier, bui we

7 Hee footnote 4,

Fig. 3—35chemutic diagram and parts information for the 220-MHz amplifier,

Bi—Centrifugal blower, 3-inch intake, 3000 rpm {Dayton
2C4100.

€1, Cio—F-pF minigture variable (Johnson 160-104),

Ca—8-pF-per-section minlature butterfly (Johnson |40-
208),

Ca through Cs, Cis—Feedthrovgh bypass, 500 to 1500
pF svitable,

Cy, Ca—S8creen bypass, part of Eimac SK-400 sockef,

Cu— 1-inch copper or brass disks on %4-20 brass screws.

€1y, Cra—300-pF 20-kV TY doorknab capacitor.

L1z, Cra—300-pF button mica.

Ji—Chassis fitting, BNC,

Jo—Chassis fitting, Type N.

Li—=U-shaped loop, 5 inches No. 12 wire, U portion
14 by 1% inch,
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Lz—L-shaped, 6 inches No, 12 wire, spaced 1 inch,

Lx—1%-inch OD copper pipe, 4% inches long, spaced
3 inches on centers. Co is 1% inches from tube
end. Sherfing strap is 34-inch-wide flashing cop-

per,

Li—U-shuped loop No, 12 wire, U portion ¥z by
Y4 inch,

RFC~REC4—13 inches Mo,
Yy -inch diam,

Ry, Re—1000-0hm 2.watt composition, 470-ohm 1-watt
also usable,

Ra, Re— 100-ohm V4~ waft compositien,

Rx—50-chm 10-wott adjustable. Set for 4.0 volts af
fube heater terminals,

Ti~—Filament transformer, 4.3 volts, 6 cmperes.

ié enamel, close-wound
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Fig. 4—Looking into the fop of the K4GGI 220-MHz
amplifier. Sinall hraces of perforated aluminum keep the
chimneys in place, The coupling loop and its series capa-
citor are suppeorted from a bridge over the plate lines,

recommend including it, We have heurd reports
of nthers having ditheulty in balancing similar
wnplifiers even with ihe fneinsion of such g
enpacitor. Having nat studied the details of their
vonstruetion, we are not qualified b comument,
on where thev may have gone wroug.

Plate voltage is fed o the plate lines via a
homemade f rhake wowed of Noo 16 enamefed
wire ot a !o-inch-diameier forny, swhich was
sithsequently  remnved,  Although the role of
thimb s to use s guarier-wave length of wire
(13 inchess, I made mane closer to Semwive, fo
avold possible second-harmonie resonance prob-
lyans in the choke, although there should not be
nueh second-harmonic energy Howing in fhis
tank.,

The grid-cireatt “»f chokes' are [000-0hm
vesistore tapped at the cold points of the grid
lines. Note that the use of a halt-wave grid tank

Y

Fig, 5.Botom view of the 220-MHz amplifier, showing

the filament fraonsformer and its dropping  resistor.
The rf choke and decrkrob-type hypass capaciter, left,
ure in the high-voltoge power lead.
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fucililates separate metering of the grid currents
to the Lwo Lubes,

Checking Amplifier Balance

The baluneing procedure for this amplitier is
the swme a: that for the popular ftwo-meter
amplifiers,™?

Adjusting the oitput tank sireit for maximum,
power should be done with a Bird wattmiter or
similar rceliable power-measuring device, aud
using 2 well-matebed Joad. Simple diode rf
deteciors can give misleading results, shd have
the further disadvantage of being not calibrated.
iNote that wattmelers nlso ure besel by ae-
euracy  problems due to uwoosinusoidal wave-
forms; this is particularly troublesome in fran-
sistor and varactor work.; With about (00 volis
o the plates and 210 volts o the sereens, it
should be possible io adjust the final tuning, the
autput coupling fonp, and the series outpul
eapacitor for wver 250 watts of output, The
plate-line short shouid be pusitioned so that the
digk tuning capacitor i in the ceuter of its range.
We should revinphasize that these adjustments
depend on the puwer level, so they =hould be
optimized at the maximum power level that will
be tped, In nure experience, it was pretty casy to
arrive st # cympromise setling that yielded good
efficiency st from 40U to 1000 watés input.

Operation

‘he operaiing hinks from the previously-
teferenced  $OXN2508  amplifier articles apply
equally well here. [ plan to use this transmitter
for mounbounce, meteor sealter, and extended-
range tropo work ab 1-kw input ew. Under these
conditions, the power output has been weasured
af mare than 700 watts. The plate etliciency ab
the 400-wutt iuput level is newurly as gond, exceed-
ing 65 perrent, sv this makes an excellent
aiplifier to use wl intermedinie power levels, for
fong tube life, or to ake use of the less-expensive
surplus 4 X150As, [ feel that this aroplifier is
mueh vasier to build with the average winatear’s
facilities than iz the popular single $CXN250
transmitier incorpurating eoaxial construction, if
yuu don't mind obtaining » sevond tube stud
suckel.
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o Boginner. and HNowvice

A Two-Element

15=-Meter Quad
for The Novice

BY JOHN DAEBELLIEHN,* WN9BIC

storr time ago T began looking for a
A_ diressional antenna that would help my
L R75 watts on i5 meters. Not being blessed
with a large area for anlennas here, L decided
on an oplimium-spaced, two-elemeud monobaud
quiaud,

The standard formulas were nsed for wides
and spacing, and the anlenna is fed with 50-ohm
eable through a quarter-wave “0)" section of 75-
oltim cosx oot to the siandard formula, The
refector has a tuning stub.

The driven element grid-dips al 21,150 kliz
aud the reflector was tuned hy using the grid-
dip oscillator as a signal generator. | placed the
grid-dip meter in a neighbor’s home, Lurned
the baek of the gquad in that direction, and then
tuned the reflector for the lowest indication on
my S-meter,

One of my checks ou the snienna was with
VELRXH, in Swift Current, Sask, Dong gave me
the following informaiion; The quad has two
S-units gsin over iny li-wave ground-plane
which was at the same height. Strenglh off the
front was 89 and to the rear was M2, indicating
& goorl front-to-hack ratio, Because the ennstrue-
tlonul details are ralber novel, 1 felt that other
hams might be interested in how 1 made the
antennsa.

Construction

I used 13f-inch TV uleel mast pipe, 10 fewl
long, for the hoom. Also, 1y-fooi lengths of TV
#1845 Sth #it., Moline, L1l 61265,

WNIBJIC was a Novice when he de-
signed and built this 2.element guad
for I8 melers. It cost less than $30.
Some of his design features are quite
novel and well worth passing on to

the froternity.

The completed quad on the tower. For tune-up, the quad
was temporarily mounted on the garage roof.

mast sections, bul aluminum, are used for the
spreadera. Howaver, 10-font long spreaders arve
not long enough for a 15-meter quad, 20-feod
lengths are required. In order to obtain the
required length, 20-font Jengths of one-inch
diameter, ridged plastie waler pipe were rin
completely through the 1l{-foot aluminum. pipe
secfions, Pieces of rubber hose were used us
shims between the uliuminnm pipe and the plastic
pipe and these were taped where the plastie pipe
emerges from the aluminum,

The piastic water pipe | used comes in 20-foat
lengths, S0 feel being required. I got this pipe
frormn 3 local plumbing and lighting outlet and
the cost was 310 for the 80 feel. [t iy ridged
plastic, but bs not sirang enough to support
itseif: so the sluminum mast pipe iy used for the
center portion of the spreaders.

The spreaders are elamperd to the hoom with
standard U-bolts, and one spreader in each
element js pinned to the boom with a 5/16-inch
cotter key. Additionally, a piece of one-inch
conduit is used in esch slemeni as a erogs-brace,
to hold the eorrect angle between the spreaders,

The formulas and element lengths [or 21,150
kHz are as follows:

Diriven element.

1005 ’
it = 47 foch G dnches.
f (MHz) ‘feetp Wenes.
Reflector
L0O30 )
Ty = 18 fect, B inches.
.f (3"1[{3) feeg 1hehes.
Boom spacing
ag4
0.2 elength = 0.2 X e
).2 warelength >\.J_ TS

G feel, 4 inches.
75-ohm matching section

26 X V1624 N
7 fock. B inches.
f(MHz.)  F(MH?) Jeet, B inches.
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Fig. 3—The cross-boom bracket, made from Ya-inc
aluminum plate, Ordinary TY U-bolts are used to secur
it to the boom and mast.
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o
e FEED TQ XMTR-ANY LENGTH.SZ{ COAX

Fig. 1--Detailed drowing of the gquad. The
catter pin and cross-brace are required to pre-
vent shifting of the spreaders. Small sections of
split water hose are used for shims between the
afuminum tubing and the plastic water pipe.

CoAX
ANY LENGTH

TG KMTR

[ used No. 14 soft-drawn cnameied wire for
lonps and they were secured fo the plasiic pipe
with donble-putted eve bolls. ‘The reflector tien-
fug stub was made from Na, 12 eopperweld
wire, The tatal lengih of my stub ix 36 tnches,
and siter tuning, the shoriine bar ended up
approximately 10 inehes from the loop.

The SWR showed aslmost s perfect. match
aerosy the entire band, Since T have put up the
rquad § have worked all continents and 35
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“NYLON LINE T
LRUSS BOOM

—PLASTIC
INSULATCRS

“SHORTING BAR, TUNED,
THEN #0LDERED IN
PLACE

Fig. 4—~The reflector tuning stub is 36 inches long, Th
B shorting bar, o short piece of wire the same size os use
in the stubr waos approximately 10 inches from the insulate
when adjusted far moximuom front-to-back rotie. Spacin
between wires of the stub may be of the arder of o fe
inches; this spucing is not critical since the stub length
adjusted by the shorting stub in the tune-up procedut

Fig. 2—5ide, view, showing the mounting plate, Q match-
ing section, and coax feed,

eountries on the Novice band, Stateside contacts
slways run 88 to S,

‘T'he total eost of the autenna was §28, a very
modesi sum ennstdering the rexiilts, DMore im-
portant, I believe this antenna helped my
antenng iheory at | recently took and passed
bath the (eneral and Advanced (Mass license
exams, 1 hope bhis article will stimulate more
Novices into antenna work, There is a real senus
of satigfaction in building your own, [HEF=]
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*Gimmicks «na Gadgets

A Coaxial Switch With All Unused
Contacts Shorted To Ground

Fig. 1 is a homemade roaxial switeh that

shorts all unused antenna inputs {o groumd.
“I'his grounding feature, which permits anfenuias
to drain off any electrie charge that has bt ap
becatise of nearby lighining storms, makes the
switeh a worthwhile addition to any station using
eonxially-fed antennas.

Auy antenna will always attract some electrieal
charge when a lightning ¢torm is nearhy. If the
antenna system has no “easy ™ puth to ground,
these chirges can damage the front end of a
recelver o transceiver hecnime the voltage
developed can be quite high, [ is always recom-
mended that antermas be grounded when a
lightning storm is nearby, By “‘nearby” we mean
within a few miles of your installation. It doesn’,
take a direct hit on pour ubtenna to vause prob-
Tems and damage.

The switch shown is mounted in a4 ¥ 4 x 2-
inch aluminum utifity box. Although the switch
in wired for four anienna inputs, more inputs ean
he added if pecessary, 'The coaxial fittings are
wounted on one cover of the hox, Be sure ta allow
clearance rooin when mouniing the fittings, so
that the connector bardware will clear the lip
uf the box. Use Ne, 16 or larger wire to make the
connections. When connecting the switeh leads
to the eenter terminalg of the fittings, wake the
lead lengihs such that, first, the entire switch
assembly can be mounted in the hox and, secrmd,
the froni cover can be mounted over the switch
shaft,

To reduce the capacitanee belween the center
conductors of adjacent feed lines, ground every
other switrh contact when you wire the unit, The
switch specified in Fig. 1 uses 30-degree indexing.

TliE unit shown in the photographs and in

Assuming  that  every ather contact were
grounded, this switeh could handle sy antennas.
The unit shown will easily handle the amateur
legal power limit, —~ W1/CP

Fig. 1—Circuit diagram of the coaxicl switch,
Ji, Ja, Ya, Ja, Js—50-239 coaxial receptacle,
$1=~Ceramic rotary, 1 section, | pole, 11 positions, all
unused contacts shorted together (Centralab
P-270 index assembly and either type GGD
or FFP ceramic wafer],

Inside view of the coaxial switch. The leads should be the
minimum length necessary for the switch to be centered in
the front cover when the assembly is completed,
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sistor elreult. We found that a transistor is

f three-layer device, nob very much different
in actual construetion from the two-layer deviee
salled the semiconductor diode. The most pro-
found difference tn these two devices is the thin-
ness of the ecenter, or “hase’ section of the
transistor,

in fact. for an understanding of the transistor,
we considered the firgh two fayers — the emitler
and the base — as a diade, biased bt 2 forward
direction, T'he second and third layers — the base
awd the eollector — were likewise considered a
Jicde, exeept that in bhis case they were biased
in the reverse direction, .

We fonzmd that, as o result of this, the depletion
region hetween the emitier and the base was very
small inderd, and the enrrent was actually per-
mitted to How through it In like manner, the
depletion region between the base and collecror
was quite enlarged, and ewrrent was nof per-
mitled to flow through i,

However, as we found, enrrent flowing from
the emitter to the base more viten than not
actually missed the base region enticrely (remein-
ber, it is exiremely thin), aud the “holes™ which
congbituted the eurrent drified into the aollector
region and were caphired there, This complete
bypassing of the hase region by the hales
provides the basie aelion of the fransistor itself,
and with tareful constraetion, it has bhecome
possible (o manafaciure transistors suech ihat
ubong Y8 per cent of all the holes leuving the
emilter, ostensibly on the way to ihe base,
vompletely bypass 1be base and end up in the
celleetor.

IN Part 4 we finally arrived at an aetual tran-

* Directar, EAX Operations, Automatie kilectrie Labora-
tories, Ime,, Northinke, Ill, GO614. This series is reprinted
from Pelephone Ragineer & Wonngement, Brookhill Publish-
ing Compuay, Wheaton, Hlinoix 60187

The author presents the esvolution
and pperation of « transisfor circuit
and rearranges the circuit to apply

different volues fo varions compo-
nents; the similarity between a fran.
sistor circuif and relay cireunit are also
examined.
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BRIk Transistors

Part 3—Transistor Circuits

ROBERT E. STOFFELS*

The results of such action are immediately ap-
parent, The current in the 1ransistor is started
by the forward biss snd the slight current drawn
in the base lead, butl the tinal result of Lhis aation
is the sizable curreni. which takes place between
the emitter and collector, and is eaused tn tow
in the collector lead. “i'he action of the fransistor
eanh hoe completely stopped by opening the wire
ennnected to the bass, thus removing the forward
bias from fhe emilter-base junction. This, then,
eanses the mueh larger current tu the collector to
be completely (or aimost completely) eut off.

+1

S=|

Fig, 5-1—Six-volt battery is connected between emitter
and base, with protective resistor in base lead; note
resistor also provided in collector circuit,

"This type of action hag been likened to u
power hrake uf an autowobile whete we apply
only s sinall pressuze to the brake pedal itself,
but rause & much larger pressure to he applied,
by the hrake shoex, tu the wheels. in this case,
adso, we wre ool ercafing energy; the power to
apply pressire o the hrake shoes is derived
from vhe hydrautic systen of the car, powered by
the engine, ami so it is wilh the {ransistor, By
permithing a smafl amount of enrrent to Aow in
the base lewd of Lhe irausistor, we are permitting
-— ot causihg — o much larger eurrent to flow
in the collecior lead. "I'his collectar current iz a
restdi. of fhe frigger aciinn of the base lead
{likened to the power brake pedal in your ear}
anl the haitery used in the pasticular travsistor
{eqaivalent to the hydraulic system of your car,
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Please do not imagine that we are creating
energy, or work, ur snything; the more curreni
that permitied to fluw in the collector of the
trangistor, ihe faster the collecior baitery will
run down!

D. C. Circuit

Let us now sindy more carefully the evolution
and operation of wn sctual tressistor eireuil.
As you will reeall, in the previnus chapler of this
series we culicluded our discussion with o deserip-
tion of the ¢ireuit shown in Fig. 5-1. Notice ihat
in this example, & six-volt hattery is connected
between the emitier and the base, with the neces-
sary prolective resislor in the hase lead (remem-
ber, the emitier-base junction is ne more than
a forward-bissed diode.) Also, an 18-volt baitery
is connected between ihe base and the evllector,
this titue with the bias in the reverse direction;
again, we have included a protective resisior in
the collector eireuit.

When the switeh in the base lead is elosed,
there is 2 small current in thisg lead {(as we learned
in Part 4)—about 2 mA, for example ——and a
much larger current flows in the collector lead
(about 98 mA, in the example rhosen.)

Notice that the two batteries are actually in
geries or, to say it another way, the potential of
the eolleelor with rexpect to the base is 18 volts,
but with respect to the emitter, it is 18 plus 6,
or 24 volts,

Fig. 5-2—5ame circuit as Fig. 5-1 except collector bottery
is connected to emitter and 24-volt battery is used.

Fig. 5-2 shows annther way of drawing fhis
cireuil, this time conmecting the eolleetor battery
directly to the ewiiter, rather than to the base,
and using a 2&-volt battery. This type of connee-
tion is normally maore *elean,” since it permits us
bo use une lead of the transistor {the emitter)
as a common point. ‘This ean be seen in Fig, 5-3,
where we have eliminated the hattery symbols
entirely, and simply shown the base lead con-
nected to —6 volts, and the collector lead eon-
nected to —24 volts, The emitter lead, of eourse,
15 eohneeted fo ground.

Now it is often somewhat inconvenient io
provide hatteries of more than one potential, and
Fig. 51 shows a means of eliminating the 6-volt
hattery herctofore ased between the base and
emitier, Simply by making the prolective resistor
cannected in the base lead about four times
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ELR'S

-§V. s
-3

Fig. 3-3—Base lead is connected to —4& walts, collector
lettd to =24 wvolts cnd emitter lead goes to ground:
battery symbels have been eliminated.

- 24N

“2d Vo A -~

-4

Fig. §5-4—We have eliminated the &-volt battery be-
tween hase and emitter and made the resistor in base lead
four times greater; this permits use of single battery.

greater, we can tie this lead to —24 volts, and
thus ulilize a single battery for our eircuit.

Fig. 5-5 shows a simple spplication of a tean-
sistar; in this case, it is desired to fum on a
number of lamps with a single light-duty toggle
switeh. We are sure that you ecan conjure a
number of aiher, mare practieal ways of galving
the same problem. But for a first example, let's
not try to get faney!

In thig rase, we have connected together the
Lase leads of a number of transistors. Further-
mare, we have connected the protective resistor
in this base lead to a single, B-volt battery. Alsa,
we have replaced the protective resistor, which
we have heen using in the collector lead with a
lnmp, and have conuected this lamp to the same
6-volt battery. (We must of course be eareful,
in our seleciinn of lamp and transistor, that the
high inrush current to the lamp doesn'd exceed
the current limits of the transistor.) You will
uoie that this eicenit, or the top part of if, is
almost identies] to the cireuit of Hig, H~d.

Now, when the toggle switeh in the common
base lend 15 closed, virrent ig permitted {o How
in the base, and r great deal more current is
permitied to fow in the collector, 1f we sre to
asstime (and this is of course merely an assump-
tion, since all transisiors are different} that 43
per cent of the current entering the emitter
leaves via the collector lead and only 2 per cent
of $his current leaves via the base lead, and if we
are further Io assume {hat each lamp draws 98
mA, then it is obvious that each base lead draws
2 mA, and that the loggle swilch must be able to
carry five Limes this 2 mA, or 10 mA total. Not
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Elg. 5-5-—5imple application of fransistor in circult to turn
on number of lights with single switch; notice similarity of
cireuit to that of Fig, 5-4.
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C

Fig. 5-6— Another example similar to Fig. 5-3; here, it was
necessary to pulse a relay from a distant telephone dial.
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bad, considering that the accumulated colleetor
current is five limes 98 mA, or almost 144,

Fig, 5-6 demonstraies one mure example of this
type of operaiion, [n {his case, i & required to
pulse a relay from a distani belephone dial. The
cireuit. length, however, precludes drawing ihe
required amount of rarrent from this line. Clon-
sequently, we have added a transistor to ihe
circuit, and have pulsed this transistor with the
distant dial, and ecansed ihe velav, shown in the
collector lead, to be pulsed by the transistor. You
might even say that the transistor is now serving
as the dial, and s pulsing the relay. Note that
the transisior s considerably more susceptible
{«r transients than was the dial, and consequently
spark suppression siross the relay is an absolute
necessity.

The examples we have mentioned here deal
ouly with de cireunits. That is, they in no way
explain the operaiion of a transistor with veice
frequencies, radio frequencies, or any sort of ac
at all, We shall, therefore, devoie most of next
month’s chapfer to operation in the voice~
frequency range., We shall then see that a tran-
sistor is good for someihing more than simply
turning relays and lamps on and off!

Traensistor Manufaciure

Befare carrying the subject of transistor cir-
cuifry further, however, we should perhaps
investigate briefly the mapufacture of a fran-
wistor, 14 shonldd be realized, of rourse, that there
5 no single method of transistor manufacture.
In fael, the iarge number of manufacturing
processes makes it very difficult indend to keep
track uf ibe relative advantages and disadvan-
tages of evach. Words sneh as grown-diffused,
raelthack, planar, epitaxial, slloy, ebe., all have
special meaning so far as fransistor mamifactore
i3 coneerued. We shall not try to eaplain any
of them, bul shall simply give a single example
if how a iransistar might be manufactured.

It ix fitkl tecessary to obtain  olira-pure
germanium, We start with germaniam dioxide,
and reduee i in an abtmosphere of hydrogen:
this givex melallic germanitm, but it s far
from pure. To purify thig germaniom (and il is
imporiani thal there be only aboul one part of
impurity for every 10 billion or so parts of
germaninm) we employ whai is ealled the “unne
refining” process, This is based on the facl that
most impurities are more soluble when & metal
is in ihe liquid state — o7, Lo put it another way,
ihat most opurities tend to remain in the molten
Hinte,

Consequently, we fill a emafl graphite " hoat™
{ahoui 3 inches long and 34 inch wide) with me-
tallic germaninm; place the hoat within a quarta
tthe several feed long and aboui four inches in
diarneter; sursound the gquarts with several turns
of ropper tubing eonneeted to a souree of high-
frequeney  eleririciiy  (induetion heatingy: fill
the quartz tube wilth some inert gus; and vety
likely rause running water to run through the
copper Lubing i0 keep il cool. Then we starh
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pulling the graphite boat, very slowly, down the
length of the tube, As il passes through the zone
that is high-frermency heated, the metallic
germanium at the front of the boat melis. As
the boat, moves on, the next part melts, while the
tirst part cools off and hardens again, Thus, the
maolten region moves to the reur of the boat, and
because of the aforementioned temdency of the
impurities to remain in the molten state, these
impuritles are swept to the rear also.

More than likely, the apparatus is so con-
structed that the boat is pulled through several
melting zmes before it eventuslly arrives at the
uther end of the tube, When it does arrive there,
however, most of the impurities in the metallic
germanium have been “swept’” to the lust few
inches of the bar, aud the forward section is ex-
tremely pure, conzisting of what is known as
“intrinsic’” germanium., 1t is this exiremely pure
germanium that is used to manufacture tran-
gigtors,

Now, o actnally grow a transistor, we fake
this very pure germamium and place it in a
crucible; place the crucible within a pertical
section of quarts tnbe {not horizantal, as before)
atid onee again surround the upparatus with same
turns of copper tubing eonnected to a source of
high-frequency electricity. 1t is pussible, by
careful control, $o cause the metallic germanium
in the crucible to melt and to remain just e few
degrees above the melting temperature; this
aceurate control of the temperature is very
important.

A long rod is now inserted from the top (once
again appropriate measures are taken 0 assure
that only ivert gases are present within the
quartz tube), and at the eud of ihis rod i a
small “seed” crystal of pure germanium. The
goeid crystal is carefully dipped into the pool
of molten germanium, aud then, very slowly, it
is withdrawn. As ii was inserted, a small partion
of this crysial was actually melted, and as it is
withdrawn, the molten germanium galhers more
molien gertanium, and a column of hardening
germaninm forma (this column  hardens, of
course, because ib s withdrawn from the sone
formed by the inductivn heating apparatus).
This column is one continuous erystal of germa-
nium, very similar in appesrance to an upside-
down icicle.

We tan now actually produee the three zections
of the transistor by appropriately *doping’” the
mollen germanium. That i, if we wish to mauc-
faciure pop itrausistors, we first “dope” the
molten germanium with p-type malerial, such as
aluminup, Small amounts of aluminum are
dumpet into malien germaniam from appropriate
places, and now what is being grown is pure
germanium with small smounts of “positive”
impurities added —in  other words, p-lype
germaninom. A= the crystal is glowly lified, a layer
af p-type germanium forms on iz end. After
growing the p-type crystud to the desired thirk-
ness, it 15 necessary to dope the crystal with
some btegabive impurities, Consequently, the
proper amount of such an impurity (for example,
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arsenie} is now dumped into the molfen metal.
Because this will be the base region, and because
the hase itself Toust he very, very thin, enly a
short time is permitted to pass before unce
again doping the solution with p-type impurities.

Youu will note that we have grown a single
erystal, and have not. tried to physically combine
three pieces of appropriately doped germanium.
The impurities were added, In our case, hy
actually insecting atoms of impurities while the
erystal was being formed,

After the process is completed, it is only neces-
sary to remove the column of properly doped
germanium (it i slightly thicker ihan a lead
pencil) and to slice it uto very small pleces with
a dtamond saw. These pieces are then mounted
in the appropriate housing, and we have manu-
factured a transislor.

Questions:

L. fn @ cirewdl such as that shewn in Fig. 5-1, whky
do we nead the reststor in the base circutl?

2, Why, in the civemal of Fig. 8-8, hare we included
a resistor and capdcilor across the velay?

3. fs there one hasic way fn which transistors are
manufactured?

4. In a zone-refining process, is an enire churnk of
germanivin melted at onee?

b, Becouse a transistor & symmelrical {p on each
entd and n in the middle, or vice verse) why cun't
we aperate the transistor satisfactorily by revers-
ing it in ¢ efroutl?

6. How does o monufacturer aflach a wire lo o
region sweh as the iransisior base, which s only
ahout 001 neh thick?

Answers:

1. Remember that the emitter-base juuction of
the traosistor is exactly equivalent to a for-
ward-biased diode, Thus, its resistance is
extremely low, and if a voltage s applied to
this junction without such a protective resis-
tor, the transistor will quickly overheat and
destraoy itself.

2. The relay is an inductive device, nud when the
irangistor turns it off a voltage spike will
appear ab the collector of the transistor, Lf this
voltage ~pike is nat adequately suppressed, it
will surely “shool down™ the transistor.

3, No. In fact, there are so many ways of manu-
facturing transistars fhat it is virtually hope-
less to try to keep traek of them all.

4. Non, a very small region ¢f the germanium is
melted at one time — only that portion which
i directly within the inductive heating
“rone.”

5. In gome cages the fransistor will work in the
reversed rondition, However, because some of
the manufacturing techniques result in more
impurities in one of the p regious than in the
other, the transistor works best when spplied
ag intended,

6. Very carefully!

Q5 T—|
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RECEIVER MUTING—A SIMPLE METHOD

(‘*«IJPK-freg peceiver muling is desirable for
A4 phone or ow work, Alse, minimum lag time
in the mmiing function i imporiant if break-in
operation is contemplated. The eireuits shown in
Fig. I saiisfy both reqmrermnb

Most (ube-lype receivers can be adapied to
accommodate the solid-gtate mting system of
Fig. {B. It 18 nevesgary to break into the rathode
returne of the first audio wmplifier — asually a
BATH, voe hulf of a [2AXT, or similar low-
earrent tube. An npu transistor, €, acts as o4
switeh to turn off the Arst al amplifier, 1t recrives
its switehing voltage — baze bias — from recti-
fied ©f aub the transmitter ouiput, Fig. 1A,
When the iransmitler is in the key-up roode,
Ch i biased Into saturation hy a pius voliage
taken irom the cathode of the uf ocutpul stage.
Lyuring transmit, wegative bias overrides ihe
plus voliage on the buse of ¢, thus preventing
vonduction in the transistor and caosing an
open-circuit condition in the cathode uf ihe first
widio stage.

Typical voltages for key-np snd key-down
conditions are given oo the schemnstic diagram.
Almost any opn transistor will work in ihe eie-
enit, Heveral fypes were tried in the test receiver,
an HQ-10u, and all workesd well, A 2N2102 was
the final choice beeause of Has modest price, and
because its ratings are much higher than neeled
in this type of cireuit —a safety preeaution,
Loubiless, wny number of bargain-house or
campuler-board transisiors should work us well

as the 2N2102, Low-power iransistors, in the
300-mW rauge, or higher, will be salisfactory,

The oironits shown in Big. |, if used in eom-
hinution with & vacuume-iube 'R switeh, shonld
provide the operator with complete break-in
(for trafiic work) without the click-causing tran-
glents wn often associated with standby etreuits
which break rereiver B-plis voltages by means
ul mechanieal switching. - WI1CER

USING THE HY-GAIN BN-36 BALUN
WITH THE TA-33

BALUN I3 5 desirable sddition to the Wosley
TA-33 ftrap bewmn, but adding the Hy-
Crain BN-36 balun to this beam is not quite as
sunple » project as it might first sppear. The
BN~-36 was made 0 mouni below the boom, und
next in the feed point e Hy-(iain hesms, The
TA-33 has ity feed paint nn top of the haom, so
an installation on the TA-33, inflowing the
instrietiony packed with the halun, will result
i long cownecting leads that will lower ihe
rexonant frequency of the driven element enough
to upsel, the operstion of the beam, Mounting
the BN-36 upside down on top «of the boom
will allow short connecting lealds. However, the
drainage hole will then he wexposed snd the
balun wiil 1l up with water during a driving
rodn, resudting in oweratie operativn and a high
BSWR.
Hince the balun ohviously must be mounted
on top of the boont, the original dramasge hole
should be seuled off and u new hole drilled.

L

I

LEVEL
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AF ouTpuT
_THIGDE COUPLATE GAJS
I3t AF AMP !
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i
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i ==
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HOV (kD) —_—
B¢ 330 Y
wk
HL4VIU) et
—zvtxul} N2
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xe f O¥IKDI HUKEY UP
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Fig. 1—At A, o typical transmifter output
stage to which an rf sampling divider and
rectifier have been added. It is suggested
that the vf fukeoff be at a low-power point
in the system——for example, the axcifer
plate tank, rather then the plate circuit
of a high-power linear amplifier, At B,
cireuit details for adding the receiver mut-
ing circuit, Rz is the original cathode re-
sistar for the 12AX7, Positive bias for Qi is
harrowed from the cathode of the 6AQS.
Ri should be selected for complete satura-
tioh of Qy in the receiver mode. However,
he more positive bias should be used than s
necessary io completely turn the receiver
an. This medification is for an HQ-100 ra-
ceiver, but the technique is applicable te
BF nearly all receivers. Capacitance values
are in uF., Resistances are in ohms: k ==
1000, h is o coaxial fiting; Jz and Jz are
phono jacks.
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LATCH

ONE-SHOT MULTIVIBRATOR
Yoo @ 43y

3
sif reser 2] O1# oUTRIT
12
[ . ﬂ il
NOTEIPIR 14 ON G1 I3 (xS0

CORNECTED T NC=am2f

¥SVIPINT TO

GROUND,

NC sNO CONNECTION

Fig. 2—DTL logic pulser. Resistances are in ohms..

Ci—For text reference,
Gi—Four 2-input NAND gate (MCB46, MCP44, ulP46 or
9946}

LATGH

-
) ‘—@O—
Inssti'
INFUT

+3v

G —2N704, 2N708, 2N3894 or 2N3904,
R:, Re—V2-watt composition.
5;—See text,

ONE~5SHOT MATIVIBRATOR
Verotdv

fRESET

NOTEIPIN & ON 2 AND 53

15 CONNECTED TO 3V,
PIN4 TO BROUND.

fig. 3-—RTL logic pulser, Rasistances are in ohms,

Ca--0.1 uF.
G, Ga—Two 2-input NOR gate (MC914, ul914 or 9914},
Qa—2N704, 2N708, ZN3I8P4 or ZN3904,

Silirone rubber or other cement can be used to
blork off the old hole, which is Incated just
below the coaxial eonnector. A new hole should
be driiled in a coreer (any corner will do, as
there are no inlernal parts in the corner aress)
of the top. When the balun is inounied, this new
hole will be aimed downward and will allow any
aerumlated moisture to dry out. - - WIKLA

LOGIC PULSER

SINCE the appesrance of inexpensive digital
infegraled eircuits on the market, tore and
more experimeniers are huilding rounters, shift
registers, and digifal frequency dividers, Many
fimes it testing & design it is helpful to put in
u single pulse at a time. This ix not always simple
wilth these fast circuils that ean actually eount
the pnises generated hy the contact paint hounce
of & switeh or the touching of two wires together.

To ensure that only one pulse 4 generated,
a “latch’ eireuit can be mated with a monostable
multivibrator (one shot), Such an arrangeiuent
iwing DT elements i3 shown in Fig, 2.

The vperation of the lateh vireuit Is just what
the name implies, Onee Sy is switched to FmE,
# positive pulse i3 applied to the mes®T INPUT

March 1970

Ra, Re—Va-watt composition.
Sz Dpdt, spring-return toggle switch,

and the vircuit changes state, The cirenit re-
mains in this state no matter how many nore
positive pulses are applied to the RKSET INPUT.
A positive pulse must be spplied to the rme
mpur (by switching Sy to rEsET) to cause the
circuib to go back to its original state,

The output of the tatch circuil drives a one-
shot multivibrator. This multivibrator has a
pormally high iuput which resulés in a normally
low output. HMence, swilching 8 causes the
pulse cutput of the multivibrator io go from
gronnd fo four volts and hack to ground. The
pulse widih of the output is determined by Ra,
(1, and the applied voltage, With the component,
values shown sl 5.5 volts applied to the cir-
cuit, a pulte width of 50 inierosecoids was
mensured at the sutpat,

A spring-return toggle switch should be ntilized
for the pnlse mEspt/Fime switeh, S This will
ensure that a pulse will always be ready, and it
will simplify the user's eount of the pumber of
pmlses,

The logie pulser may also be built with R'TTL
elements. This is illustrated in Fig. 3. With the
camponent valites shown utd 2.8 volts de applied,
the vesuitant pulse was 6 microseconds wide,
~- Waller Simciak, WiHXFP
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“MIXED-NUMBER" FREQUENCY M ULTIPLIER
WITH STEP-RECOVERY DIODE

Technical Editor, 871

One of the hint projects at this station hag been
the congtruction of a frequency it ltiplier using a
step-recovery dipde, One of the resuits will damuse
You. The abjective (not vet redched!) is to abrain a
Few milfiwaits of stable energy at X band, to use ug
the pump for a 2304-MHz parametric amplifier.
The dinde used is the Hewlett-Pacliard SOHT-0378,
HP's AN 920 is used as a Ettide but not as a hible J

vertically across special “thin™ section of wave-
guide (2 mm high inside). The hattom ot the diode
was grounded, and the top connected to a built-in
bypass capacitor, theace to the driving source and
the bias supply, A resonant cavity was formed in
the guide hy the dinde and an inductive post, and

fegion around 9 (Hz,

The driving saurce Put out about 106 my on
130 MWz, and was crystal-controlled, |'hig signal
wag coupled throngh a ymall Capacitor to a4 cireuit
resonant at 230 MHz and mauited on top of the
guide, and a tap on the latter circuit wag conhected
to the diode and bypass capacitor, Biag was
provided by a variable resistor,

[ was especially interested in the 40th to 33ng
harmonics, i-e., 9200, vidip and 9860 Miz. Output
at all these frequencies was readily identified an
the analyzer. |he bias resistance, eavity tuning,
driver coupling and tap an the 230-MHz circuit
were varied in an effort to optimize ane or the
other of the desired harmonics, Under some
conditions of adjustment there appeared on the
seope clumps of “brugh™ cxtending well ahave the
Brass, and these wers taken to indicate that the
dinde was oscillating barametrically, as mentioned
in the applicationg note, All this was about ag
expected.,

After making a change in the hypass capacitor,
additional strong  “‘harmoaics™ in between the
Hith, 318t and 42nd were noted. These turned ot
to be odd multiples o 118 MHz, or the 40% and
4% harmonics of 230 MHz. Since the driver
fncluded a crystal oscillator nperating at (15 MHz.
my fiest reaction was that samething had become
detunted. and that the input to the SLep-recovery
stage was rich in 1158-MFz energy. ‘This idea was
disposed of when 4 high-@ filter was inserted in the
input fine, With the filter tuned to 118 MHz there
Was 80 Jetectable output: with it tuned to 30
MHz  the aulplii was restored and the mixed-
vumber harmonics were right there too! Ry proper
adjustment of the bias resistance the 41 ¥ harmanic

U “Harmome Yeneration Using Step-Recovery
Diodes and sgrD Moadules,” Hewlett-Fackard
Applications Note 920, Hewiett—!’ackatd Co., 1501
Page Mill Rd., Palo Alto, CA w4304,
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conld be made stronger (by 10 4B or sa) tha
either of the wdjacent ordinary harmonics,
it seems thyt i

amplifier,

The guestion urises a4 to whether this circu;
might be put to practical use, One wivantuge is tha
it uses only nne yotive device. One pussible 15¢
would be to obtain harmonics s the edges of the
extra-class frequency segments (®.g.. 3825 kHy)
from a 1o0kHz itandardar‘requenc'y source, While
the SOR2-0375 diods hits the budget bit hard,
Hewlett-Packard makes several other SRDs whick
sell for between five and ten doilars, no more than
ene might pay for a few transistors or integrated
Citeuils, = William i, Sentith, WIGKP, 1525 Spen.
cerville R, Spencervitle, JD 20868,

SEMICON PUCTOR CON DUCTIVITY ~
NOISE POWER
Technical Editor, 8T

Two refatively minor points appearing in articles
in the November jway issue of QST prompt me to
send this note of amplification, ] hape that it will
prevent coertain Mmisconceptions fram spreading
fucther than they have,

Stoffels in his acticte an transistors< states that
semiconductor materipls SUCR N germanium and
silicon have that name hecause their resistunce lies
between that of the conductors and the insulators,
This is froe, bt the true physical distinction
hetween insulatars and conductors is tdscoverad
when we consider the way in which 4 material's
elucirical resistance varies with temperature due tn
the wreater ohmic loszes from seattering of eieg.
trons by the vihrating atomic vores of the con.
ductar, In agn insvlator, the resistance decregses
with higher temperature, Hven though the jp-
creased  scattering  effect mentioned  hefore g
present, it ig far avershadowed b¥ = more numer.
fcally significant resnt of the increased number of
nnbile charges. ag higher energy thermal electrgng
jutnp the Uenergy gap™ existing in insulators. Ax it
happens, inspection of the conductivity of 3 large
numaber of materials wily show that it is possible to
Lonstruct a chart in which materiz) resistivities of
all vaiyes march continuously acrosg the map, with
no  distingt ¥rouping of “oonductors,” “semi.
eonductors,” and “insulatore. ™ [n fact, a semicon-
ductor s merely an insulator which iy being
examined af g temperature which is high enough tn
WMow 4 sizaple number of electrong to have
energies above the “energy gap” levei, Thus an
“insulator,” such ug diamond, can pe used tor make
# transistor at very high temperature!

Hyder states thay thermal noise has ROnstant
PUwer per Hertz at u)) frequencies from Zevo to
essenteally infinity.? The formuyla given by Hyder,
and known variously ag the Johnson noise formuia
or the Nyquist tormula, is aetnally a Iow—t‘rec;ueucy
4pproximation of a maore general formula:

2 Stoffels, “Let’s  Tall ‘Uransistors, QOST,
November . 1959,

3 Conversely, urdinary grades of Eermanium and
sificon way not behave ay “semi-conductors™ a4
low temperatures. See “Transigtor Rigs and Cold

' Weather,” Technical Topics, Q8T Fehruary, 1979,

p. 46— Fdiror,
4 Hyder, “Atmospheric Naise ang Receiver
Sensitivity,* O87T, November, 169649,
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Py =
h f~Eo

exp T

in which exp is the exponential fanction, & is
Planck’s constant (6,62 x 10-3% watt-seconds per
Hertz), and Ep is the zo-cualled Fermi energy level
af the electrons, a “cutoff point” sbove which the
power is less than half of the low-frequency value
given by the approximate formula which Hyder
presents. I' is the {emperature in degrees Kelvin,
and k is Boltzmann's constant (1,38 x 10743 joules
per degree Kelvin).

One muy eusily verify that this formula js very
closely eiyual to the approximate form when the
frequency, f, i much smaller than Ea/k. In
practice. for noise originating in a low-electron-
density gas, this cutoff frequency may be over
toi8 Hertz, which is in the X-ray region! As Hyder
states, this is essentially infinity 28 far asx we are
concerned for any practical radio frequency.

Historically, it is interesting to note that the
approximate formula corresponds to the principle
uf “equipartition of energy’ in classical thermo-
dynamics. This principle, applied to *hlack hody
radiation” by Rayleigh and Jeans leads to the
incaorrect conclusion that the e¢lectromagnetic
power radiated by a heated black object (or,
correspondingly, the nonise power coming from the
terminals of a resistor, or an antenna receiving
atmospheri¢ noise} continues undiminished at high-
er frequencies leading to total infinite power from
a very tinite nbject. Since Rayieigh was considering
visible light and his difficulties originated in the
fregquency above the visible region. this probhlem of
infinite predicted power was known at the “*Ltra-
violet Catastrophe,” a picturesque and ominous
name! This problem was the hackground which led
Max Planck to develop the first historical steps of
the guantum theory near the turn of the century,
and the formula given here is # modern modifi-
cation of Planck’s formula, due to work by Enarico
termi, which is particularly applicable to ¢lectrons
in a4 solid but which also applies to electrons in the
atmosphere.

These minor details are pointed out with the
utmost admiration for the excellent discussions of
their subject ureas which the two authors have
presented. However, in my experience of tesching
college engineering students, | have noted that
these two points have raised many misconceptions,
even in the minds of students with adequate
hackground in physics and mathematics. — Richard
. Levine, WA2DDU/WSJKE, 1122 Victory Ave.,
Plainfietd, NJ 070640,

ATOM STRUCTURE

Technical Editor, QST

Part 1 of “Let’ Talk Transistors”5 is misleading
tn its description of the structure of the atom,
Quantum mechanics has shown that although the
paths which electrons follow aronnd the nuclei of
atoms are unknowa, they cannot be elliptical, for
the forces thus generated would cause the electrons
to cotlapse into the nuclei. Tnstead, the electrons
inhabit specific fields of probahility, based wpon
the energy levels they have. There are several of
these orbitals on each level, each having approxi-
tmately the same energy as every other orbital on
its level, and each containing a maximum of two

& See footnote 2.

Moarch 1970

electrons. (n the first tevel there is one orbital, the
57, which has a spherical “shape.” (F use yuotes
because [ am speaking of u prohabifity field which
has no definite boundaries.) The second level
consists of one 52 and three pa (dumbell-“shaped™)
arbitals, or perhaps a better analogy of the
p-orhital shape should he that of the rcadiation
pattern of a dipole antenna. The third level has one
53, three p3, and five d3 orbitals, and the fourth
level has one s, three py, five dg, and seven fg
orbitals, The ¢ and f orbitals have a variety of
shapes.

The designation of the atomic orbitals as 5, p. d,
and f was due to the studies of the light-emission
spectrum of the hydrogen atom from which the
congept of restricted energy levels or arbitals was
formed. Thus, s denates sharp, p denotes principle,
d diffuse, and f fundamental. Subsequent orbitals
ate named in alphabetical order: thus s, p, d, f, 2.
A, and sa on.

Books containing related information which
may be of interest to readers of QST are, in
alphabetical order hy author:

Companion, Audrey; Chemical Ronding, Me-
Graw-Hill, New York, 19644,

Naw, R.H.: Basic Electrical Fngineering, Ronald
Press, New York, 1958,

Ryschkewitsch, G.E.; Chemical Bonding and the
Geometry of Molecudes, Reinhold, New York,
1963,

Semat; frtroductory Atomic and Nuclear PRy
xics, Rinehart, New York, 1954,

White, H. E.; fnrroduction te Atomic Spectra,
Me-Graw-Hitl, New York, 1934,

The first and third references above are pre-
sented in a montechnical manner, The others are
college textbooks. — Dana 8 Nau, WAPRYY, 1114
Jovee Ave., Rolla, M) n 5401,

LIGHT-SENSITIVE CELL FOR AGC
Technical Editor, Q87T
The light sensitive cell used for age in the circuit
of Fig.83A, “*An RTTY Terminal Unit of Wide
Dvnamic Range, ™ should function. The use of
such  control ciremits is common in  hrosdcast
eguipment design, with improvement. Cell 17 has
such a high resistance when the lamp is out that
the hase of {7 looks at a very high inpedance. A
better scheme is to use I} us an arm of an
unhalanced tee network, as shown in Fig. 1.

FROM
BANDPASS
FILTER

Fig.1 — Improved agc circuit using light-sensitive
cell. Refer to QST for May 18968, p.24, for
complete schematic, F7 is a cadmium sulphide cell.

The T00-k resistor should be connected by ¥}
to another 100-k resistor before the capacitor. This
will drop the input impedance to 50,000 ohms :
(two 100-k resistances in parallel) when I} is"iow
in value, and will never he higher than 100,000
ohms when F; is dark. This is a more stable
system. ——Frank H, Maley, WIGZH, 84 Main $t.,
St.honnsbury, V05819,

8 Buttschardt and Qlson, “An RTTY Terminal
Unit of Wide Dynamic Range,” QST May 1968,
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A Trap-Filter Duplexer for 2-Meter
Repeaters

Keeping Transmitter Power out of the Receiver Line

BY EDWARD P. TILTON,* WIHDQ

eomimon problem in vhi repeaters is desensi-

tization of the receiver when the transmijter

comes on, Almost everyone who has set up
a repeater with the cusiomary 600-kHz frequency
separation bubween transmibter aiul receiver is
familiar with it. High-¢} coaxial tank cireuits in
the receiver line may help, but even well-made
devices of thig kind are of limited vaiue, aud in-
sertion loss may be prohibitive.

The filter shown here was built at the sugges-
tion of A . Groff, K¥VQM, who supplied
details of a similar filter that he built for MARS
frequencies, iw channels, 142155 and [43.46
MHz, are more than iwice the wsual separation
of in-hand Z-meter repeaters, but his reported
80-dB twlation encouraged us 7o try the idea for
146,34~146.94 MHz and similar in-band fre-
quencies nsed in 2-meter repenters,

EBVQM used *G-inch sheet sluminum Ffor
sides and partitions. This being ditheuld to
handle, if you're not well equipped with tools,
we tried thinner sheet metal and bent-up parti-
tivus und sides, aiming for dimensions that would
permit 1sing A standard aluminum chassis for
the housing. Results were good enough so thal
we jeel that repeater operators may find this
version useful.

The equivalent cirenit, Fig. 1, was suggested
by K¢VQM to explain operation of the filter,
This cireuit could actually be built, wnd it might
help in some repeater applications where fre-
queney separafion and other desensitization
factors are not too severe. More ou the nature of
the probiem later; for now let's imagine that
the eircuit of Fig. 1 is connected in the sonxial
ling to the repeater receiver, by mesns of Jy uud
Ja

The circuits nt the middle, Lo-Ca and LzCy,
are funed to the receiving frequency. They peak
vather broadly, being loaded down by the an-
teona on the input side and the receiver un the
output. The link Lg-Ls represents low-impedance
coupling between these two eircuity, achieved in

* VI tditer, UaT.

the K@VQM filter by the “aperture™ in a partial
shield between the two lines,

The eircuits fn-Cp and £4-04 are transmibter-
frequency suck-out traps, coupled to the receive-
frequency cirenits through apertures in the par-
titions that separate them physically, These
wpertires, ab the hot end of the lines, are repre-
sented in Fig, | by the rapacitors (% and Cs. The
trap eircuits tune very sharply, as they must if
they are to have negligible effect on reception of
@ sigual only 600 kHz wway. All this may help
to make Fig. 2 and the interior photograph of the
filter a bit moare intelligible to snyone not ace
quainted with fivesr wircuits snd aperiure
eoupling, Featurez of the equivalent eircuit are
marked on the sketch of the interior, Fig.

Construction

The 3j5-iuch sheet aluminum used by KOVQM
will make a +desirably siurdy assembly, and no
bending of parts is involved. If thia technique is
used, we suggest making the assembly an inch
fonger than the viwe deseribed, to allow the ca-
pacitors to tune the lines with wider spacing,
in the interests of ease of adjustment, Our design
t4 for inclusion in a stendard % by I7- by “~inch
ohassis, i the builder wishes, With s bottom
caver, and partitions made from bent-up sheet
1oetal fastened to both top and botiom, stability
of the finished product should be adequate.

We used 0.04-inch sheet brass for end plates,
hecuuse it works so nicely, and ean be silver
plated readily. Brass facilitates soldering-in the
lines, and is recommended for auxilliary end
plates even if an aluminum rchassis is wsed,
md the best possible electrical confuct between
the lines and the end plate at the grounded end
is & must. Do not atiempt nse of a convensional
varizble capacitor; anything but air insulation at
the hot ends of the lines will degrade the circuit
(J markedly. Highest obtainable circuit ¢ is a
ruust, for really high rejection of the unwanted
frequency and minimum insertion loss on
the desited one.

The four lines are b4-ineh fouiside diameter)
hard-drawn copper fubing, obtainable ut plemb-

Exterior view of the completed duplexer, looking af the

grounded end of the tuned lines. It will be seen that these

project through the end plate about U4 inch, for good

soldering on both inside cand outside surfaces. Silver-

plated brass or copper is recommended, but plating
is nat mandatary.
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ng supply houses and some lhardware siores
We bought two 36-inch lengths to muke four
1614-inch Hoes. These solder into boles in the
end plate (ight side of Fig, 2, projecling
through the plate rboul 14 inch, to allow for gond
soldering inside and eut. The holes were made
with & %5-inch chassie punech, in preference to n
drill, the punch giving a stmusther hole and hetter
fit. Reaming the hole for a press fit to the tubing
i3 also good. Filing the hole 1o fit may also be
satisfuctory, if done with care. A cloze fit iy
important, ns the solder should be nainly for
strengthening the juint and maintaining align-
ment, nol to achieve electrical eontact

! A :‘{ 1
bl |
—~ oy
BSa |
B !
! lead ll \
U N NSRS SR Lo__.1
L LA
rra;i:.‘\nc, ‘f[\_ £ ( 5 - {0 ROWR
ANT '}L_T a.._!_(\-
pi o

Fig. 1=-Equivalent circuit of the trap filter. The two tuned

circuits of the center represent the two middle lines of the

filter, which are tuned to the receiving frequency of the

repeater. The two outer circuits wre suck-out traps tuned

to the transmiffing frequency. Aperture coupling between

sections is simulated by the capacitors Cn and Ca and the
link between the receiver tuned circuits,

The siationary plate of exch tuning capaeitor iy
a l-tnch square piece of brass ar copper, solderad
tn the other end of the line. ‘The movable plate
i+ a l-ingh disk of the same natertal =oldered
to the eud of a 10-32 brass screw. The latter
ring through the brass end plate, to which
brass nubs have been soldered on either side, to
malke a bearing for the adjusiing screw.

Soldering was done with a 300-watt ron. Do
nob ey it with anything smaller, A torch is pre-
ferabls, if you're experienced i its use. The bear-
ing nuls ean be soldered to the brass plate oasily
if they are run onto a [0-32 serew to & “finger-
tight” condition, and soldercd in place, taking
care not $o Tun the solder up over the nut and
anlo the holding serew,

We are indebled to WLCER for su easy way
to solder the disks to the adjusting screws. He
snggested chucking fhe screw in a dvill press
verfically, ruaning & brass nub unio the bodtom
endd, nnd then bringing this down against the
center of the disk, resting on a flat pisce of wood
on the ifrill-press tahle, The assembly can be held
tn alignwent this way while soldering. Don’t
et go too soen; using that much heat requires
an appreciable sooling-off time, before the jotut
is mechanically solid. Some similar holding
urrangement is also a great aid in doing a peud
jub uf suldering the plates onto the Jine ends,

Joining of the lines aud the ewl plates also
culls for some kind of jig or jixture. We clamped
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ane line in 4 viee between wond blocks, and then
lined it up vertically with a square and u level.
The end plate was then pushed on, adjusted
earefully to a level position, and seldered in
place. A piece of wood pianed to the right thick-
ness cull be usel as o sepneator between this line
and the next ane o he soldered, o help maintain
alignment,

Don't be alarmed if vour handiwork comes
oub looking like sormething less than the produet
of u precision machine shop. Individual line
sevlions roughly 2 by 2 inches in size, with the
tuned inner couduetors approximately centered
therein, ix goad enough. Whal #s oportant is
the best possible if path between the lines and
the end plate at the grounded eud. Sitver plating
heips here, and is recommended. Three ways to
do the job are outlined in any edition of our
Radlo Amatewr's VHF Manual, Again we ac-
knowledge the assistance of WICER, whe
furnished the plaiing solution and a silver anode,
for use in the method he uriginaily outlined
in Chapter 13 of the Manual. Tt is easily done,
and in this instance a great help in soldering.
Dlon’t leb lack of slver-plating facilities slop
you, however, The filter will work well unplated,
if the principles are fullowed otherwise.

Mechanieal rigidity ia very important, as even
ruinule chaazes n line eapacitance or inductance
cannot be permitted. The lines are supported
ahout 10 inches out from the grounded end by
mesns of ¥-inch ooramie cone standoffs. Do
not go farther oul on fhe line, a4 even ihe hest
insulation near the hot end will affect the ¢
adversely.

Sorme fenlurex of the filter may show in ihe
photographs but not in the drawings, We made
the partitions ndjustable in length, to check the
effect of different size apertures, seftling on those
given in the drawings as 1wst desirable for our
purposes, With the line lengths used, our l-inch
cupacitor plates fune the lines ab «quite close
spacings, and taning iz tricky. We added 1«
shaped capacitor fabs fo the side walls of the
filter, with a surface | by 24 inches iu size spaced
shout iz ineh from the wide of the line, near the
vpert end. This allows greater spacing of the
tuning disks from the hixed plates on ihe line
ends, giving some vernier elfect,

Input and output coupling leads are li-inch
straps of flashing copper, soldered to the lines ai
points 154 ineh out from the grounded ends, and
beut parallel to the fines and aboub 3¢; inch from
thenu, running to BNC fltings uic the end plate.

Partitions and end plates ure 2 inches high
when beunt, with 34-ineh Hps top aud bottom, and
an one end in the vase of she partitions, Whether
you use a standard chassis or make the whole
asseinbly of sheet metal as was done here will
have some bearing on how the metal work is
domne, Partitions will be the same either way, but
the end plates will be simple flat pieces that
fusten to the ends of the chassis, wheress ours
have lips bett vver on all four edges, A chassis
enver plate will be 8 hy 17 inches, nstead of the
larger size used here for top and bottom plates.
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Hales in the bottom of the mssembly drilled for
mounting the cone standoifs can be a bit larger
than necessary to pass the mounting serews. This
will allow =ome movement of the cone before
tightening in place, to correct any small mis-
alignment of the four lines,

Adiustmeni

One problem with fm eqnipment i3 that previse
adjustment of receiving genr may not be ensy
i you do not have test equipment designed for
fm servieing, Our duplexer can be tested much
more readily with an unmodulated signal source
und an a-m receiver equipperll with an S-meter
than with the repeater iransmitter and receiver.
A signal generator thab can be moved to any
slesired frequency s also wseful as u signal simu-
lator. No modulation is necessary, and fhe
generator need not be securately ealibrated, if
sou ean listen to the repester transmitier and
zero the generator on it with the zid of an a-m

Looking into the ilter from the top, we
sue the disk-fype tuning copacitors at
the right. Each tuned line is supported
on a cone insulater, to provide rigidity,
as tning for optimum performance is
critical. Though a hendmade assembly
is shown, the dimensions are such that
a standard & by 17-inch chassis
could be used.

detector, ('This same technique iz useful in goly-
ing other frequency problems with fm gear.)

Pat your signal source on the receiving fre-
fquency of the repenter first, With the duplexer
int the receiver line, fune Ca and C3 for maximum
signzl. These cirenits tune uneritically, but =
refatively weak signal will help in optimum
funing,

Now put the signal source on the transmibting
frequeney, and tune in the signal on the recetver.
Tenving (2 mind Cx owy wel, adjust O and ¢4 for
iriniroum signal. These circuits bune sery sharply,
and you may be siurprised &l the depth of the
suck-out of the unwanted signal. tnless vou
staried with 4 recelver-blocking signal, the signal
may disuppear completely, i which ease inrrease
the strength of the signal source aud repeak the
suck-out eapacitors, Tighten the lock auts just
enough so that the screws will not move unless
turned with a serewdriver. Final adjustment
should be checked with the duplexer in the posi-
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Fig. 2-~Principal details of the trap filter, deslgned for inclusion in an 8 by 17-inch chassis, or assembled from shest
mefal as described. Assembly can be made longer, for fower-C tuned circuits and less eritical tuning, if greater than
standard chassis length is permissible.

44

QST for




4400 VA 12 HOLESY 4-40 TAR_10 HALES

0
»
o 5 4HOLES , SI2E A [7 !
0 o - o BEND ALL EDGES 90°
l ol zn‘#.}"‘zd__;—_zn_q;._‘u__o a
T : : 7 = m & =
BEND ALL EGGES 90
By | L 1

END PLATE, 2 REQD. PARTITION, 3 REQD.

%
a o @ N o o > o o
™y
® no.29 URLLL.?IHULES ¢ M
-~ Ao e |— o —
L] o
he-O,[B DRILL, 4 HOLES
e
h 0 e i — i e s L sr— A — )
COVER, 2 REQD.
o
° & - - [
3 °
o “@ =3 [+ =3 o o v w
- > M = = u = 3 T
] BEND, 2 SIDES 30° I 440 TR 22 HOLES
in
% kS
i § sioe, veou, °

tion in which it is to be used, as best rejection
is aehieved only with very precise adjusiment,
and even the slight mechanical stresses introducerd
in fhe mouuting process tnay detune it up-
preciably,

Performance

With the simple procedure onilined, we came
up with a rejection of the uawanted frequency
higher than we could measure by simple methods,
bt it was determined fo he well in excess af 50
dB, Insertion loss ab the desired frequency was
only about | dB. Either quality san be improved
by adjustment of the aperture sizes, hut at the
expense of the other guality.

It should be emphasized that there are many
causes of receiver desensitization in vhf repeaters,
sume of which are ouoly slightly affected by o
device of this kind., Achieving high solation
between transmitter and recelver is rather like
curing most TV problems, in that a combination
of factors is usnally involved. As with TVI pre-
vention and cure, you “peel them off in layers,”
and uften oo une correclive meusure does the
whole job. Keeping transmister of power out of
the receiver antenna line will do little good if
transmitter and receiver shielding is inadequate,
or if power cablez tend to couple iransmitter
power into the receiver. Solutions for these
problems almost exacily follow 'TVI-proofing
practice, which is well established,

The transmitler power level and the separation
between the transmitling and receiving antennas
are Lwo obvious factors, having obvious but noi
necessarily easy solutions. Proper use of the
duplexer makes both relatively unimportant.
The duplexer is very helpful in the situation
common to many repeaters: lack of space on a
tower for appraciable vertical spacing of vertical
radiators, A duplexer cured receiver problems
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Fig. 3—Metal work suggestions for duplicating the filter
described. As some dimensions will depend on available
materials and assembly methods used, dimensions given
should be regarded as approximate only, End plates are
silver-ploted brass. The size-A holes are No. 10 drill,
for the tuned end of the filter, and 34-inch diameter for
the grounded end of the lines. Twe different-size partitiens
are needed, dimension L being 13 inches for the center
ang and 10 inches for the two on either side. No side
plates would be needed if a chassis is used, and only one
cover plate would be required. The 4 holes for mounting
the line supports are needed in the bottom cover
[or chassis surface) only,

inn ane repeater thai used ground planes 10 feet
apart, whereas a 60-foot ur greater separation
would have been needed without i.

A common bub frequently veglected cause of
receiver deseusitizution is the radiation of broad-
band noise by the transmitter. "Chis varies greaily
with transmitter design, but s lo bLe expected
in mosi. commerciul fo transmitters desigred {o
aperate over wide froquency ranges without
major retuning. Noise from the transmitter iz
dikcussed in detail in two very useful articles in
Ham RudioM? Incidentally, the [ootuote refer-
etice In the second sriicle Lo the first gives the
wrong year. They're both 1969 issues —— and
well worth your time,

Our Jduplexer was first checked on u repeater
using the same equipmeont us that treated by
WBGDO in the second of the referenced articles
-— and it did only a perceptible amount of good.
In tests b various levels of transmitter power
atd  with  differsnt antenna  separations, we
measured only 214 t0 4 dB umprovement in
receiver desensitization with the duplexer; not
enough to he worth the frouble of building and
adjusting it. Bub with other signal sources and
other receivers we made complete cures in situa~
tions where the receiver performance had heen
degraded by as inuch us 16 dB when the trans-
raitter cane on.

This led us to try ranning the Jduplexer in the
transmitter line, just out of curiosity, tuning the
rejection circuits to knoek out radiated noise
at the receiving frecquency. Transmitier power
had to be reduced, from 50 watts down to 17,
tn prevent Hashover in the duplexer. At this level
an initial desensitization of 11 dB was reduced
io a barely detectable 2 dB with the duplexer in
the cireuit. Transmitter power loss was only 3
wubts i 17, ur under 1 JdB. The right way to
solve this problem is to fix the transmitter, as
outlined by W6GDO,2 bul i} ix interesting to see
how much the duplexer helped when used in
this originally-unintended way. 1t would appear
from this that the duplexer might help in other
situations where eross-modulation and other
forms of receiver overloading are encountered
from signal sources of fixed frequency.

i Murphy, " Receiving System Degradation in FM Re.
peaters,” Ham Radio, May, 1044, p. 38.

P Brien, ¥ Tmproving the ¥ Repeater Transmitter for
Amateur Upe,” Hom Radip, Dotober, 1969, p. 24,
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Reducing Transmitter Noise

Our Motorola transmitter being similar to the
one modified by WEUD0O, we made his reronm-
mended changes Hrsi. Then some additional
work was done lo improve circail selectivity.
Modifications currently in the itransmitler are
as follows:

TVT First Doubler — 10 pF added, plste fa
ground. 7CH Tripler — 10 pF zrid o gronnd,
and & 20-pF miniature mien trimmer, plate o
gronmdd, 708 Seeond Doubler — 20-pF  1uiuin-
ture mica trimmer, grid to ground, wud 1i-pk
miniature air trimmer (Johnson 189-301-5), plate
oy grenoud, 21826 Doubler-Diriver — 11-pF minia-
fitte uir trimmer, grid to ground. 8298 Amplitier
— L1-pF miniature butterily {Johnson 160-211),
gricd bo grid, rotor grounder. This was racunted
in a hole drilled in the vdge of the chassis, io
permit luning with the botfom cover on.

Variable eapacitors were set {o the highest
value ihat would permit tuning the associated
vireaits with their core slugs. T'wo fnrns were
removed from the fop ends nf the T3-MBz eoils,
L and La, and the air irimmers were seb so that
the circuits fune with their brass siiuds neae to
tha all-oud position. Brase slues lower eirenit
t as they are run into the coils, so this im-
proves cirenit seleetivity markedly. The trans-
mitber was tuned up for maximum greid drive
and eufiput with the hottom cover off, and oniy
slight repenking was needed after the eover was
installed,

Though W6GDO reporis ihat only u slight
iinprovement in receiver desensibization resulted
from critical tuning of the transmitter cirenits,
we found fransmibier adjustment to be all-
inportant. With weak signuls on the repeater
input frequency, tuniug the transmitter cireuits
for minimum noise in the receiver made the
difference hetween complete readability and
eomplete insudibility. With the duplexer in the
veceiver line it ix now possible io pragtically
oiiminate receiver Jesensitization, even with
close anlenna spacings.

Pransmitter mljustments for this ideal result
are 80 close (o those for maximum transmitter
nubput that there is no discernible loss in radiated
power, Very likely the rather critical tuning is
the result of steps taken to 1mprove the siveuit
¢ all along the line — but it would have been
interesting Lo have iried transmibter adjustment
before the vireult modifications were made.

Comment from KOVQM

fane length: The lines should preferably not
be shorlened below about 422 wavelength, as
this makes tuning incrensingly ditficult,

Coupling: The primary coupling aperture, be-
twoon fa and fg, should be adjusted for near
eritical coupling for a wiven upuf and oubput,
loop size, with the trap circuils detuned. The
size of the inpub and antput loops deftermines the
lraded § of the lines, and consequently the band-
pass. They should be of pqual size and should be
adjusted, along with the primary roupling aper-
tare, for minimum bandwidth consistent with
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inseriion-loss wonsiderations. The secondary
coupling spertures and line spacing between 1,
and g, and f5 aod Lg ave raajor factors affecting
noteh depth wd shape, Moving the trap lines
with respect to the bandpass lines can make the
difference betwesn a #0-dB and an 80-dB notch
depth. The anbivibration supports (lhe <one
insulstors in viar version) allow some experimen-
iation with this, without rebmilding the filler,

{Ise a8 a dinleser: The high attenuation ab the
transmitting frequency would indicate the possi-
Lility of vombining this tilter with u snitable
transmiiting version o form a diplexer utilizing
vite antennsa for buth trunswitting and receiving.
It is anticipated that this shoold provide sde-
quate isolation for repeaier work with s trans-
mission Inss iuder | dB and a revetver loss of less
than 1.5 dB.

Effect of Temperature Changes: Tl is suspecied
that there may be soine defuning with large
temperature variations. This has not heen veri-
fied, buk shonld bha iaken into aerouni when Lhe
installabion is made, snil temperatury change kept
to a minimum, if possible,

Dimensinns for the MARS Frequencies: Tnside
uf euse ~— %8 by 2008 inches Lines — 14-inch
tubing, 1914 inches long. Apertures — 814-inch
openings for rejection coupling, 4-inch opening
for bandpass eoupling, Thess dimensions give
80 dB rejection at 14346 MHz with 12 4B
togertion losy ul 142,155 MHz Tuning disks are
#4-inch diameter, No plates online ends,  [GEi—
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'f straln. Many ofd timers will recall the little round 7
& one and fhe longer-type. These are all Electrose 2
t wxcept for the glass one which is the first Pyrex
9 untenna insulator made by Coming. It is quite 9
5 massive. The design was suggested to Corning by &
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g this insulator is unique.—W1ANA 2
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Lafayette 99-35313L

146- to 175-MHz FM Receiver

ronpLR of months ago a eatalog search

wag undertaken to find the least expensive

receiver that wonld provide satisfactory
reception of Z-meter fm signals during unerowded
band comditions. The results of this search aure
the Lafayette 99-35313L unit shown here and
the Allled A-2587 receiver described in the nexi
article.

The Lafayetfe 99-35313L receiver is a single-
conversion.  superhelerodyne that supposedly
tunes fram 146 to 175 MHz. Foriunately, the
unit provides a little greafer coverage — at Jeast
the une we received did — and it tunes the entire
Z-meter band., Even if the receiver ss supplied
didn’t inne the 144- o 148-MHz range, if
woitld have beeu no irouble te reset tle tunable
oscillator to et this coverage, The [4%- tu |75
MHz coverage of the receiver may ut first thought
appear to be of no value to the ham. However,
hevause there in & great deal of publie service
activity fpolice, fire, ulilities, tuxicabs, et-
eetera) in this tuning range, the amalear can
essily determine il his receiver ix working
properly ar if propagation conditions are good,
even though there may be no ham activity at
the time, Fven when there are many hams on
the 2.meter baud, mwbitoring of the publie
service activities ean provide some most enjoy-
able listening,

Ten bipolar transistars and three semivon-
ductor diodes are used in the Lafayelte 99-

Inside view of the Lafayette fm receiver. The rf stage,

mixer, and oscillator are in the lower ieft corner of the

photo, and the i-f circuitry is between the speaker and the

front end. Above the speaker is the discriminator, cind to
the left of the discriminator is the ardlo channel,
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3H313L receiver, which measures ¢ X} 3 24,
¥ 13 inches and weighs only 9 onuces. The
zet's fentnres include u handy carrylug strap for
the case, a telescoping whip antenny, s jack for
an external antenna, a loudspeaker, au earphone
inck, » bulll-in power suppiv, and a jack for
connecting the receiver lo an external power
gsource. Supplied with the receiver are four pen-
light rells, a single earphone, and a sheet on
whith are printed the nnit’s specifications, uperat-
ing instructions, and s schewatic,

Circuif Delails

A block diagram of the Lafayelte 49-35313L
is shown in PFig. 1. Signals coming from the
eollapsible whip antenna or fram an external
antenna are fed to the emitter of a grounded-
bage ri amplifier, ¢4. The 146- to 175-MHz
natpul of y is fed to the emitter of a grounded-
base wmixer, {J2. Also arriving ai the emitier of
(2 is the 135.3- to 164.3-MHz outpui of &
Iolpitts VRO, Qz The 10.7-MHz outpub of
({» Is amplified by three i-f slages, @4, s and
6. Single-tuued trapsformer coupling iz used
betweent €9 and Q, belween g and ¢, and
between 5 and (. 7y, 2 diode across the
primary of Q48 collector transformer, acts as a
limiter.

I'he 10.7-MHz output of )5 is fed {0 a ratio-
detectar type of diseriminator, CRy and Cka
A three-stage sudio chennel amplifies the sudio
ouatput of the diseriminaior and feeds ib to an
S-obm speaker. The audio volume nf the set
is controlled by n potentiometer in the base
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Fig. i—Block diagram of the Lafayette 99.35313L fm
receiver,

cireuit of the Hrst zndio amplifier, @5 BO-
ennpling s used between iz and the second
audio mmplifier stage, (. The andio onipui
stage, which employs @y and (o in s push-pull
configuration, fs Lratsformer coupled fo Qa and
ta the speaker. The eurphone juck s wired to
the output eireuit in such & manner that plugeing
in the earphone supplied with the unit. dis
connects the spenker. Audio oniput is rufed af
s maximum of 180 milliwatis.

The four penlight vells mentioned earlier are
vonnevted in series to provide a supply voitage
of six volts. Uinder nomal aperating ennditiong,
it 38 claimed that these cells will provide 100
hours of receiver operation.

Physical Details

The physical details of the unit should be
quite evident from an examination of the photo-
graphs. The rase of the uwil is a three-piece
affrir made of plastic. Prying up the smallest
section of the euwse with a coin makes the re-
veiver's AA-cell holder accessible for battery
replacement. The wt’s collapsible whip antenna
fs awivel-mounied on u brackel al the rear of
the case. This arrangement permits the anteuna
to be positioned vertically ur horizentally, or
collapsed against the case, while the sel sits
uptight.

Most of the campnnents in the receiver are
mounted on s prinfed-cirenit board. The general
parts srrangement of the set, a Japanese import,
resembles thad used in most of today’s transistor
B portables,

Performance

In this writer’s opinion the Lafayveite 499-
35313L receiver performed quite well, eonsidering
the seft’s gimple cirenitry and $17.95 price tag.
Signale of about 0.15 uV were the weakest thai
wete discernible, and signals of about 0.5 nV and
greater were #olid copy. After the set was
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adjusted for optimum performance in the 144-
to 148-MHz range, the image respunse was
gbout 35 JB down. With no signals fnned in,
the set idles at aboub 8 tn 10 mA, When a signal
wag tuned in and the volume eonirol adjusted
for a eomijortable listening level, the current
Jdrain inereased 1o nbout 20 mA,

The wmet was irfed in the writer's home and
var, and the only difficulty found with ignition
noise was on the weakest of signals, Fortunately,
heeanse the Lafayette receiver serms to detect
a-10 siguals just as well as fm signals, the re-
celver can be quite useful in areas where there ix
only a-m aetivity, At the limes the receivir was
tested, most of the amaleur stations heard were
vt a-n, Using only the set and is eollapsible
whip antenna, we were able o ropy with ample
volume several stations up to 20 miles distant.

Because of the receiver's small sizge and [ow-
power drain, the sei should make » fine unit for
hidden~-transinitter hunts and for emergency
eommunications, An ac adapter is available for
those who wani to do w Inb of home-station
receiving, vet keep iheir baiteries in tip-top
shape for portable or energeney operation,

A 27- to 50-DHz version of fhis receiver is
sl avallable. Tisted as the wv-35339L, it prob-
ahly can be readjusted to provide 6-meler
coverage, — WiV DS

Lafayeite 99-33313L Receiver

Height: 6 inches.

Width: 3 543 inches.

Depth: 134 inches.

Weight: 8 ounces.

Tower Hequirement : 6 volts de, 10-50mA.

Price Class: $I8: ac adapter: $1.

Distributor: Lafayette Radio Electranies,
111 Jericho Turnpike, Syorsct,
Long Island. New York 11791,
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Allied A-2587

146- to 175-MHz FM Receiver

rgiue Allied A-2587 fm receiver pictured here

i3 quite similar to the Lafayette 99-353131

described in the preceding article. From a
close examination of the fwo units it appears
that both receivers were built by the same
Japanese manufacturer, Because the uniis are
so much zalike, mainly the differences will be dis-
cussed hers.

Both Lafayette and Allied advertise that their
respective recelvers tue from 146 to 175 Mz,
Fortunately, however, the Allied A-2587 we
received tuned helow 146 MHz, as did the
Lafayette uni$, Because the A-25%7 didn’t quite
tune down to 144 MHz, we readjusted the tun-
able VFO until $he Allied receiver covered the
entire Z-meter band.

Flecirically there are few differences between
the two receivers. Fxcept for the diode iypes
used for ('K, CRz and ('K iu the block diagram
of the Lafayetie set (see puge 4%), the block

Inside view of the Allied receiver, The rf stage, mixer, and

oscillatar are ot the right, the i-f stages are ut the top

center, the discriminater is below the speaker, and the
audia channel is 1o the right of the diseriminator,

148-175 MHz
RF aMp
25A440A

]

diagrams of the receivers are identical. CRy Is
a IH426 in the A-2587, and CRs and (fs are
each [8188s. The only other electrical difference
between the two sels s found in the Input
cirentits of the of amplifiers. Fig. 1A is a schematic
of the Lafayebte rf wmplifier, and Fig. 1B is a
schematic of the Allied of stugw, The Allied
front end has’iwo extrs tuned cirenits: £,Cs and
Ly, By adjusting L9C; for maximum sensitivity
in the middle of the 2-meter band (146 MHz)
and by adjusting £1Cy for maximum attenustion
of the image frequency (124.6 MHz), we were
ahle to obtain ahoiti 50 decibels of image rejection
for the 144- to 148-MHsz range. A high image
rejection rafio iz desirable, since the image fre-
quencies (on these receivers) for the 2-meter
hand are in the aireraft band, where signals
tend to be rather potent. Except for image
(Continued on puge 451

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE, ARE IN MICBOFARADS { pF 1}
LTHERS ARE IN PICOFARADS { pF OR ypF),

HESISTANCES ARE [N OHMS ]
%= 190, M=l 0ud 005,

(B)

8+

Fig. 1—{4) Schematic diagram of the rf stage of the Lafayette $9-35313L, and (B) schematic diagram of the rf stage
of the Allied A-2587. Component fabels are for text reference.
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An Aid for Plotting Satellite Orbits

BY LAWRENCE A. EDLER,* WB6MVK

UCH has been written to aid the amateur in

plotting and obtaining data from the various
amatewr satelliles. The October issue of QST
contained an excellent article by WALIUO and W.
Danielson! describing techniques for plotting the
orbit of the Australis Oscar. In my own attempts
to get ready for receiving this satellite 1 used
several hypothetical examples in order fo train
myself to construct the orbital projections I would
need to {rack the satellite,

Following directionsZ, I first drew a circle with a
radius of 1235 nautical miles from my QTH. I used
a modified polar projection published by the
ARRL centered om the central USA. 1 then
proceeded to plot a hypothetical orbit assuming
that the sutellite crossed the equator at 100 degrees
west longitude, | took the data listed on page 56 of
the October QST and determined a point for each
two-minute interval given in the table. By connect-
ing these points { determined the possible path of
the sateflite. Whenever the orbit of the satellite
passes within the cirele, I am in business.

it then occurred to me that any plof of an orbit
based on the same inclination and petiod would be

* 102 Northrop Place, Santa Cruz, CA 95060.

1 W. Danielson and S. Glck, “Australis Oscar 5
Where 1t's At,” QST pages 54-b6.

2 Ibid,

7o ,
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Fig. 1. Orbital plot of satellite and a template for a
North Polar projection.
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Here are a few practical ideas on plotting
satellite orbits, The info relates particularly
to Australis-Oscar 5 but it's also of use to
amateurs tracking weather satellites in sim-
flar orbits.

exactly the same as all the others, given a different
starting point on the equator. In other words, each
plot would be a Chinese copy of all the others.
This fact lends itself to a more efficient manner of
plotting succeeding orbits.

I made a template by iracing the orbit [ had
plotted on a piece of heavy cardboard and cutting
it to size. Using a projection such as the ARRL
map, it is best to let the equator be the bottom
side of the tempiate, the ascending phase the right
side and the decending phase the left side. Ry
simply lining up the template with the correct
longitude at the time of the satellite’s crossing of
the equator, a crayon ¢an be used to trace that
patticular orhit,

b found the best projection was a straight polar
projection. In my case it was an old aeronautical
chart,” Here again | repeated the process used to

{Continued on page 6.5

3 Polar projection maps, calied APT Plotting
Charts, ure available from Mr. Robert W. Popham,
APT Coordinator, U.5, Department of Commerce,
Environmental Science Services Administration,
National Environmental
Washington, D.C. 20233.

Satellite Center,
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Fig. 2. Orbital plot of satellite and a template for a
Mercator projection.
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Results, 9th World-Wide RTTY DX

“"Medallion” Sweepstakes

HE SEQUEL to any DX RTTY 53 is almost

always the story of propagation —— conditions,
This year, as cantrasted to last yvear, they were fair,
Activity throughout the world is picking up,
especially in America as i evidenced by the
number of stations heard.

Some 39 countries were worked, and 3 sta-
tions (S0Oed aW continents. VU2KV, Z360Y,
TU2AX, KC4ADD and EL2ZBD are but a few of
the more exotic stations worked. Fifteen meters
was a very popular band, and 20 had its moments.

Many requests buve been made for a complete
sumrmary of the contest activity. Such information
and camplete statistics are available, and can be
obtained by sending a lagge envelope 9 x 12 inches
to CARTG, B5 Fifeshire Rd., Willowdale, Ont.,
Canada, with an IRC to cover postage.

The 12 Medallion awards are presently being
hand engraved, Certificates are about ready and a
big effort is being made to have them delivered
early in the New Year,

Our thanks to all who cantributed so much to
make the 9th RTTY DX “Medallion™ 83 4 success,
- VE3GK, CARTG Contest Chalrmarn.

SCORES

Listed below are the final scores of zll entrants
who submitted logs. A single asterisk denotes a
Medallion Award winner: double asterisk equals a
station listed for recard purposes only, not eligible
for awards.

Top Ten
ON4BX . .736,360 G3IMWT L .., 3574148
W3IKV .. .415,765 WASHXR/YV 306,072
WAYG .. 367,540 VEIDM ... .. 304,640
W3ABT . .364,732 WIRZT ... . 284,200
WIHHX | 362480 WRCQ , ... .. 281060
(Al Megallion winners)

(}ther Scores WHeISY . . 108,836
XE1Y] . .104,928

WITZL . L2TRATO WBaRXM . . 102,344
HPITHXG . .251,392 ON4CK . L 1004068
YVIAVW . . .237.650 VEZUBCH .. 94,930
NCEGE ... . 226,484 HK3ISO .. B2, 448
TICAQ L. 225,992 ZM2ALW, .. 91,840
SMACMG .. 209,120 pDrLivie . 91,476
KIMNZ ... .202.420  HASKBEF ... K9,100
neLe ... 200,096 WRCAT .. B90R8
WIPYW ... L I9B932 weiax .. B6.268
DIsIC . ... 191,216 KaLGl .. T3.500
HR9F . ... . 140476 MROL .. 66,120
WAZYVE . . 132,000 KaNCG L. B1,9u2
HEVRK L. L 129760 0 VESDR .. 60,060
GoelF ... .. 115,248  WAYJGED . . . 57,035
WB2IBH .. .115,220 WgDDW , ... 50,048
WABWGL .. 113,568 VEIHL .. A%,360
W3ILZ . .. . 109,944 (CEIEX .. 43,008
K4VDM . . . 109080 DLEVX . 42,054
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IMCWX ..., 40600 WIBFS ...... 4860
K8ILL .. ... 36,790 HASKFB . .... 4674
HUKKFL ... .. 33,427 EL2BD . .....} 3564
DBLECX ..., 32,500 VE2AX0O .. .. .3552
VEIRTT** |, 30,624 WGTFP , . ... .3000
WaDIZ . ... 29,448 K7IGM . ... .. 2618
VESLG 27,180 weIrTu ..., .. 2430
WBeQFE .., 24,795 K2YEQ ...... 2340
HASFE . ... 20,538 VE3IFIB ... ... 2338
FoRC ... .. 20,032 VETLL ... ... 2280
VEaMM ... . 19,136 WIVKO . ... . . 2152
W2ZFAN , ... 18411 EIsBH , 1968
WA4VYL ... 17,280 ONSWG .. .... 1800
WaFFY ... 16,002 VETBWL ... .. 1750
K9RBIM ..., 15888 WB2UYD ,.... 1472
W2HAS L ... 15435 GB3IRS L ..., 1368
WAGTLA ., . 15408 WHAEE . ... .. 1352
K@HE 14,544 WAIHOL . ... . 1200
K4GIW 14,520 VESDO ..., ... 936
K6LFM 13,257 VETAF] ... .. 580
VEIFRP 13,146 WICBY ...... 450
VOI1EE 12,930 K8QLO ..., ... 432
KHeGLY . . 11,6470 VE7?(Z . ..... 384
E8KAG . ... 10,968 QK1MP . 210
K2RYI1 . 10,584 QZ6QHB ., ., ... 17

NYRK 10,317 DISJIK . ... ... 150
KEAT ... .. .. 9040 VEIRH .. ..... 34
SM3BHT 8505 wgTCo ... ... 36
VE4FG .., ... TI8E  WoWIB .., .. .... )
PIZCR. . . . .. .. 6480 VEIAFK ., ... .. 3
WAGGYQ . . ... 6024

KQIBB . ......5697 lgrelogs .. .....,
SYeWQ L L. L. s434  [JTHR ... .. 13,744
FaPl . ....... 5130 SME@KY .. ... . 416

Soapbox

Without doubt this is the best DX contest of the
year. Propagation was very bad here, Rest periad
af 12 hours is excellent,—--ON4BX. Had a good
time and (earnt a lot. Many thanks to CARTG
from the Valley of the Green Keys —— FE7BWL. 1
refurned from travel abroad on Sunday 5th and
just wanted to show the flag! —— QOZ608. If was g
very goud contest and conditions were excellent. 1
was astonished to see so few narrow shift stations,
only six contacts ont of 84 were 170 Hertz shift
-— FBOP, [ didn't hear the countries on the air
this year that 1 did fast year. Enjoyed the test,
hope athery had as much fun - W7TEL, Contest
very difficult for the bad and poor propagation on
all bands, No Asian and African stations heard ——
IICLC. There were many more narrow shift
stations on, and sure this made things easier as the
band was not so jammed up —— ZM2ALW/ZMZ.
Please reschedule o that the contest does not
citine on the same weekend as the VE/ZL Oceania
phone contest - - KHoGLU, The contest was to
me the best vet. | wish you every success with the
arduous paper work —— FKIDM. Have only been
on RTTY since May of this year. Had a ball on my
first weekend on 20 meters — -~ WI1BFS. Had been
planning full time this contest but had to work on
my job this weekend —- SMLOMG. Thoroughly
enjoyed participating in your contest as a new

comer —— WAIHXR/YTVS. Unusual to hear so
muny Eastern U.S. stations with antenna pointed
west ——= WHoRXM. @_T,f.."_]



In the Public Interest, @onvemence,]\feces.sty

CONDUCTED BY GEORGE HART,* WINIM

{MPACT REPORT

Minute 75 of the May, 1969, ARRL Bourd of
Directors meeting states that ““the Communications
Department iz instructed to conduct 2 study into,
and at the next meeting of the Board report on,
the unpact of citizens-band groups, MARS und
cther operations in areas in which emergency
preparedness activities have traditionally heen car-
rted on by amateur radio, and to recommend
possible adaptive changes in the structure of our
emergency preparedness service.” The report was
prepared by the Communications Manager and
presented to the Board at its Nov. [, 1989,
meeting, It was published, partly in paraphrase
form, in the January, 1970, O Bullenin, The
subject has become known simply as “Tmpact,”

At the behest of Roanoke Livision Director
Clark (W4KFC), who made the original motion, we
present herewith the substance of the report
submitted to the Board last November, since the
sihject is of concern to alf amateurs, in addition to
those holding ARRL appointments.

The report is divided into eight sections, seven
of which trace the history of ARRL’s public
service oitorts, explore diverging views on the
subject, compare ARRL and government amateur
programs, evaluate the extent of ARRL influence,
discuss the function of the National Industry
Advisory Committee, and examine the exient of
“Citizens Band intrusion™ on traditional amateur
functions in this ficld. Here is a summary of the
report:

# Clornmunications Manager, ARK L.

History

ARRL sponsorship of public service by amatewrs
goes back to the teens (the Trunk Lines) and has
continued to the present day in administration and
implementation of the ARRL Emergency Corps
{NTS), the Radio Amateur Civil Emergency Service
{RACES) uand the Amateur Radio Public Service
Corps (ARPSC, combining AREC and NTS), Assis-
tance and cooperation during this period has been
rendered to the Army Amateur Radio System
{AARS), the U5, Naval Communications Reserve
{NCR), and the Military Affiliate (Amateur) Radio
Service (MARS, threc sepurate military services).
The Citizens Kadio Service {*‘Citizens Band”) had a
“practical” birthdate of 1958, when it was assigned
the TTl-meter band, It enters into the vurrent study
hecause of its increasing participation in public
service communications, especially those which
perform services which have traditionally been the
function of amateuss,

Diverging Views

Despite the obvious perspicacity of those who
took the trouble to comment (not very many,
considering the potential), it appears abvious that
regionalness or provincialism in viewpoint is a
handicap to anything approaching unanimity; thus
the dvergence of views makes specific or definite
conclusions difficult to come by,

League Vs Government Programs

Somewhat disturbing is the apparent lack of any
strong support for the Leapue’s traditional stand
for a “single strong facility’” of amateurs. Consider-
ation of this factor leaves us with the question:
"Should we vontinue to sponsor our own public
service  organfzation while government agencies
drain more and more of wur people away, or
shonid we ubandon our efforts and lend Ffull
suppott fo those amateur groups sponsored by
government?”’

The Mt. Airy VHF ARC of Philadelphia sponsars
an annual traffic program at Christmas time as well
as providing outiets to the USO the year around.
Seated are W3KKN, President of the radio c¢lub,
and S. Harry Galfand, representative of the city,
who is reading a message sent to Vietnam by
Philadelphia’s Mayor Tate. Standing are Jeanne B,
Cressy, Assistant Director of the Philadelphia USQ,
and K3WEU. {Photo by City of Philadelphia)
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Extent of ARRL Influence

Actually, the extent of ARRL’s influence on
any progran influencing amateurs has been great —
whether it be government, semi-governmeut,
quasi-government  of  non-government.  Almost
without esception, the sgencies have cume to the
League tor assistance and support and have invar-
iably recetved it. Thus, amateur participation in
these groups is a tribute to the League’s assistance
in getting them started, and in this light i is the
League’s program as well as that of the sponsoring
agency.

But even beyond and above this, auy setrvice
rendered by amateur radio is a service of the
League, since the League is primarily responsible
for the amateurs’ interest in public service, and
since the Leapue’s own programs are open to all
amateurs, The general public does not care what
organization is responsible for the servics; its
eratitude descends on the general institution of
amateur radio, and through this we all henefit.

I
NIAC

This is the National [mdustyy Advisory Com-
mittee, set up by FCC to form a national emer-
gency commumications plan. The amateur radio
subcommittee has the task of devising an overall
basic atmuteur radio plan. With the prospect of slow
progress, the prosent RACES rules were designated
the “interim” amatour sadio plan, Unfortunately,
progeess has been even slower than envisioned, and
NIAC is not on the verge of producing a solution
to the dilemtima.

Citizens Band "Intrusion”

Many amateur organizers feel frustruted in not
being able to offer as good a service as their local
CB groups. Some have tried to enroll CBers in the
AREC, some have set out on a course of cooper-
ation, but in rmost vases there is bitterness or
vontempt between the two groups, with an over-
whelming majority of ARRL appointees opposed
to having any “truck™ with them. The element of
legality of present CB public service operations
enters the picture, with many Cl directors now
utilizing their cervices unaware that there is at
present no provision for thelr continuance in the
event of a national emergency or that some of their
present public services are technivally illegal.

Recommendations

{This part of the report is quoted in full, because
1t represents the culmination of the study.)

“A specific recommentlation is hard to make
along definitive lines because the situation is so
fluid. In general. however, it would appeuar that the
hext interests of the amateur will be served by (1)
continuing to exhort amateuss to perform emer-
gency communications services, both in prepara-
tion and during emergencies, to the extent of their
ability, while at the saime time (2) coordinating
efforts with the CRS wherever this is well envugh
organized locally to be recognized be served
agencies such as v, and (3) goneentrating on
thase areas which, by their nature, can be svrved
only by amateur radio. ln my opinion it would
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The Franklin County {Ohio) AREC assisted the
Sports Car Club of America on Septernber 20 with
communications for the LLS. Championship Road
Rally. Because of the heavy volume of traffic (2

vars per minute for ten hours) some special
message  routing  schemes  were  developed.
Apparently they worked, hecause 1300 messages
were passed in the ten-hour period. Pictured here
are KBDDG {behind car), his father (standing} and
WHBBAGD (operating six-meter rig) at one of the
relay stations,

nat, at this time, be advisable to attempt to make
any CB services a purt of our own sponsored
organization.

“Addittonally. because of the increasingly appar-
ent need for coordinated planning at the national
level, and the unlikelihood of early improvement
of the sifuation through NIAC wlone, T would
propose to redouble the League’s cfforts to stren-
gthen liaison with the several MARS beadquarters
and with OCD in Washington, looking taward
promulgation by all concerned of definitive puide-
lines winch will enable better planning and cooper-
ation in the field, and help to avoid jurisdictional
contlict and inetticiency,™

The study continues, and additional reports will
be forthcoming. All League members are involved,
us indeed are all amageurs. If vou want your ARRL
{0 become more deeply involved in this crucial
sspect of amatenr radio, write vour direvtor and
fell kim so and let him know how you feel about it
~ because you are ARRL.

Change in PSHR Standard
Etfective with January activities, the require-
ment for Public Service Honor Roll is raised from
25 to 30 points, The very first PSHR listing
showed a great mterest on the part of those
amateurs actively participating in the organiza-
tional aspects of traffic handing and emergency
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communication - so much, in fact, that the
column took a bit mere than the wmount of space
anticipated for it. While it is not desired to make
achieving the Honor Roll so difficult that only a
small handful can reach it, nor base it on space
availability afone, it is desirable to keep it down to
a reasonable level and retain its “velectness.” As z
rule of thumb, if it exceeds hali o ST page,
something will have to be done fo {1} reduce the
nurnber of achievers ar 12) alter the format su that
more jchievers can be accommodated in the sume
space. So, the April 5T PSHR will reguire thirty
points 1nstead ot the former 25.

Your PSHR points are normally reported to the
SCM, wha forwards them to headquarters with his
monthly report, Your report to the SCM should
reach him by the {ifth of the month to insure bheing
included in his report. It for some reason vou do
a0t make this deadline, yvou may send if direct to
headquarters for PSHR listing oafy — that is, if vou
dren't eligible for the Honor Roll, forget if, But if
you have the required 30+ paoints, we can still get
you in the PSHR listing if it pets here nor later
than the 2(ith,

Keep the comments coming. We can’t always
acknowledge them, but we o study them careful-
ly. - WINIM.

Traffic Talk

A minor peint, bui the yuestion vomes up,
about net tratfic count, regarding a QONC message
which is QS5Ld by part but not all of the net. Does
it count? One for cach QSL, or une for every thres
OQSLs, ur just one? How do the net stations count
it in their individual totals?

The basic thing to remember is that a message
does not count anvthing for anybody on the air
unless it is borh transmitted and receipted for.
Thus, a4 QN or 4 ane-way transmission of any
message without a QSL from the receiving end is
nwot countable for the message or BPL tatal. Also,
there is oply vre count per handling; there is no
magic, easy way of counting a handling as twa or
more points,

The question which arises, in the case of a QNU,
is Aow many of the net stations have to JSL itin
vrder for it to count? One? Half? A majority? AN?
It's a gquestion that hasn'’t really c¢ome up, but »

3 Tk |
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GUNC is addressed ta ull net stations, so logically
one would assume all net stations should QSL it.
But then supposing one ar mare of them does not
and Is not heard from zgain, does this mean the
message canbot be counted? Or sepposing one or
maore of the net stations don’t copy it at all and the
NCE or whaever is sending it has to repeat the
whole thing, does it count agein? 1t sa, what is ta
prevent a NCS fram sending the same message to
wueh net stution individually and getting a QSL. to
runt up the net traffic total?

Whoa, let's back up and tackle these questions
ane at a time. First of «l, let’s establish a majority
us the required QSL for a QNC to count as a4 net
message. That 15, the net counts it as one Rendling
the sending station counts it 48 ane orgirnated iar
reduved it he Jid not oeginate it) and each station
who QSLs counts 1 as nne recefved. lisuglly after a
QNC, the sending station calls for Q%L (and the
WS ecalls the roll), or no OSL.” in which case
there is no count imvoived. If 4 ecopier says he
received the message, it is assumed he has a written
capy: if not, ke should not give himselt u -
veived’” poiat. In message handling pariance, (SL
daes not just mean I hear you talking, man." 1t
means 1 have received vour message vorrectly and
vompletely in writing,”

Lioes it count again 1F @ has to be repeated? Yes,
it it is nmevessary to repeat the whole thing, but not
just to repeat part. v to give “fills” to those who
are missing words or phrases, What is to prevent a
net from padding its total hy sending the same
message a number of times? Not a thmg, except its
conscience in the keowledge that this is a form of
cheating,

No doubt this discussion will leave half o dozen
ar so more questions, Let’s have 'em. — WIASM.

National  trafric System. Virst Regron  bet Mapager
WIEFW has issued certificates to Wis BUY¥ kIl KK, Afr
QKD PRE, W4 ls FOM HOL, W2EFR savs 2RN came elase tn
2unt pereent representation sinee there were dual reps nearly
ull the time to handle the extra Chrisimas load. Howie also
says that after lust month’s hluck mark for the net, he has
nothing but superlatives for December; what with pertect rep
from the sectlons and Jaegest traffic tatal dince December,
fvad, W3INEM aso repotts 2 goud month for SRN with
traffic much better than in 1968, Sti¥, some nets have tralfic
problems wod WTBQ reports traffic on RN7T i still down
fren o vear agoe althuagh tepresentatton has tmproved
especially fram Montana and Oregon. WAls O TZK und
WEZ have earned TEM certificates issued by WoLGG, TWN
raanager KYNHL clalms he is & fatlure because he made BIL
agatn. He savs that's a1 sure sign that he isn’t persuasive
enpugh in getiing other people to take some TWN duties;
CuIng on you guys, why not give Bob g rest?

ecermber  repores.
Nez Sessgons  Lrarrice Rite Advg. Keptw)
RN ., . ... 62 )8 46 14.6 4.0
RN L L. . 62 1002 TS 16,2 ina.o
RN L, L, AL L2 453 1lL.0 LEX ]
RN . .. .., 50 e C3d 12.2 HR.T
RNS . . . . s THY 418 12.7 Q0.3
The Kentuckiana Radio Club of Louisville

participated in a hobby show held at the state
fairgrounds from November 8 to 16. Twenty-one
of the club members participatred by manning the
booth and operating WAABK/4 during the show.
More than one hundred messages were originated
and tifty prosepective licenseas were signed up for
a4 Novice trainin class, Closed-circuit TV and &
microphone connected to an oscilloscape wera
used as additional aitention gettars. K4YZU is
shown manning the boath during one of the less
dctive periods.
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RN . . .. .. o2 1595 809 257 989
RN7 . .. .. . 58 513 363 88 474
BRN ., ., .. &2 847 dep 137 96.7
9RN . . . . . . B2 312 .57 B30 907
TEN , . .. .. 62 816 683  13.8  H4.§
ECN .. .... 57 284 269 5.0 BE.1
TWN . .. ... 57 538 394 9.4 728
EAN . . . ... 31 704 1,742 F12 96.1
CaN ... ... 3 1079 1.412 5.2 100,0
PAN .. .... H 2200 1,303 0.9 1000
TOC Eastern ., 1591 1332

TCC Central . 115t 1176

TCC Pacific . . . 1471 1714

Sections? . , , 1088 19093 6.6
Summary . . . 2901 39405  EAN 196 -
Record . . . 3450 51T 1916 7.3 -

ETQC functions, not counted as net sessions.

2gection and local nets reporting (od); VEEN, VN (vVa.);
EPA, PTTN, EPAEPTN, PFN (Pa.): KTN, FCATN (Ky.); QIN
{ind.}; MTN (Man.}; NCNL, NCNE (N.C.); P¥TEN (N.I.};
GM, FMTN, VEN, WFPN, FAST, QFN, FPTN, TPTN {Fla.}:
SCN, NCN {Cak); AENB, AEND, AENH, AENR, AENT
(Ala.); WSSE, QMN (Mich.y: NYS, NYCLIPN (N, Y.); WSN,
WARTS, NTN {Wash.); QUEN, Central Ohio, OSN. OSS5H,
BN {CGhio}; W.Que,VHF; BUN (Utah); OLZ, 857 {Okla.):
MDCTN (Md.-D.CY SCN (8.CCCN (Coloys WYN (W.Val);
WRN, WSBN, BWN, WIN, WSSN (Wise,); CN, CUPN (Conn.);
GSN 1Ga.); OKS (Kans.); MSBN (Miss.); MNVN (Me.,N.H..»
Vi RN (L) RISPN (R.L); MSN, MIN, MSPN (Minn.).

Transcontmentai Corps. With  this  December report,
WIDZX is concluding hig career as Director of TCC Pacitic.
Taking uver the job is W6 VNE. recently retired manager of
PAN.Yuu just can*t keep a trafiic man out of the game. Jack,
to you many thanks for your service and we hope you will
remain active in NTS; and Bob, welcome back to the saddle
and good luck in the new job,

December reports.

Lutof-Ner
Area Funrtions o Suceess Traffic Traffic
Eastern .. . 159 90.0 3477 L33z
Central Lo w118 u4.,7 2472 176
Pacific L 37,1 3418 1714
Sumrmacy PR 2 § a0, & 9377 4222

Public Service Diary

At about 0200 GMT on Nov. 20, K2ZAYQ, EC
Glens Falls (N.Y.) was notified of a commercial
airliner ¢rash about (4 miles north of Glens Falls
on Pilot Knob Mountain on the shores of Lake
George. K2ZAYQ called W20P, the Red Cross
Communications Chairman, then activated the six
meter emergency net. Soun affer, W20P checked
in advising that his telephone was out of order.
WB2UEX was able to phone patch W20P through
to the executive chairman of the Adirondack
Chapter and arrangements were made {o have the
Red Cross disaster unit dispatched to the scene.
WB2FRYV volunteered to escort the station wagon
while WB2BZJ rode in the unit with a temporary
rig that had been installed. Assistant EC W2BOR
was contacted to operate from the Red Cross
headquarters.

Because of the bad weather, traveling was
difficult and the precipitatipn static made it
difficult to communicate at times, However, with
the routing instructions supplied o the disaster
unit, locating the search and rescue parties was not
too difficult,

The plane was eventually reached bet all four-
teen persons aboard had perished. The operation
was secured at 0917. A total of thirtezn amateurs
helped with the communications. —~ K24 Y, FC
(lens Fally Area, N.Y.

Vancouver {B.C.) Palice requested amateur com-
munications assistance at 21002 on Nov.23. A
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A number of amateurs responded on December 13

when a fire broke out near a 50,000-gallon
gasoline-storage tank in Houston, Texas. The
two-meter fm repeater net was activated to help
with communications for the six alarm blaze in the
narth central section of the city. The net was in
session for slightly longer than five houss. One ot
the units turned out during the emergency was the
communications van owned by KBCNU, Disaster
Communications Chairman for the local Red Cross.
One of five in the area, the van is equipped with
two-meter fm gear, several walkie talkies, police
and fire monitors and a 3-kW generator. Enough
faod, clothing and other supplies are stocked in the
van for a two-day outing. Here KEMVX and
WSDLC are operating from the van.

small girl had becoame lost in the area near Qak
Ridge Shopping Center and a number of search
parties were gathering to help look for the ¢hild.
Using two meters, VETFB put out a call for
mobiles to converge on the area, EC VE7AMN was
notified. He urranged for a hase statiom, in the
person of VE7BUM, to act as relay for the mobiles.
Eventually eight amateur mobiles were in action
but as darkness c¢losed i, the gicl still had not been
located. At 0200Z the following day the search
was cabeelled without results, —~ VE7ZFB, SCM
British Columbia,

While mobiling home at about 3452 on Dec.-
t1, VE2KT was involved in a collision. Using the
VE2RM repeater he called for assistance and was
answered by VE2TD who then telephoned the
necessacy information to the Montreal, Que., pol.
fce. VE2APT was mobiling after a meeting of the
VEZRM repeater vommittee and also heard the
call, Since he was near the scene, VEXALR
rendezvoused with VE2K'T and drove him home
after the pulice collected the necessary particulars.
~ VE2ALE, SEC Quebec.
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During the week of Dec, 21, most of the eastern
coast of the United States was hit by a large snow
storm, In Pennsylvania things weren’t too bad

except in the northeastern part of the state.
Because of the had weather conditions and many
roguests for information, the Bastern Pennsylvania
Emergency Phone and Traffic Net was put on
special session, Stations in the northeastern part of
Papnsylvania (W43s EEC FMI GLI and 1£B) were
in contact with local authorities and were able to
supply information on road cunditions to those
requesting st. On Dec.28 Pernsylvania’s governor
declared 7 state of emergency in existence because
of the heavy smow and winds. The Luzerne County
Civil Defense Net was activated and remained on
for about two hours during which time weather
and road conditions throughout the Wilkes-Barre
arex were gatherad, A liaison was maintained with
EPAEPTN and additional information exchanges
were made with stations in New York and Ver-
mont. In all, about 200 requests for information
were handled, - WAV, Asst. £C Montgomery
i, Pa,

On Dec.26 weather conditions were also bad in
the Montreal area. At ubout 22002 VE2IA was
driving from the Iloral Shopping Center to his
hame when he discovered two stalled cars which
had been invoived in an accident. Using the
VEIRM repeater, VE2ARKM was contacted and the
Mercier Bridge office of the Quebec Provincial
Palice was notified. VE2ZA then proceeded on his
wav to Sources Road and discovered another
Accident, this time invelving three vehicles. VEF?2-
AKM was ggain on hand to summon the police, —
VEZALE, SEC Quebec.

On Saturday, Sept.27, the Fairfax County (Va.}
AREC held a drill in which conditions prevailing
Jduring a civil disorder were simuiated, ANl land line
service was assumed inoperative and normal police
und fire radio channels were presumed to be
jammed, (Jperators of the {Vitizen’s Radio Service
also participated in the exercise as a demonstration
ui the usefulness of vcooperation between the
amateur and citizens band services,

A mobile amateur station was set up at the
Fairfax police station and was operated on the ten
meter band: CB mobiles were also stationed at the
pulice station as well as at other fixed amateur
stations throughout the area. Thus the two services
augmented each other’s inherent weak points. The
amateurs had the necessary ieng distance, well
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W@HDX and WOE!T dispiay the ARRL Midwestern
Duvision Directors Awards they received for their
many vyears of public service activity. At the
extreme left is Willlam Bjorensan, Civil Defense
Director of Linn County, lowa, and at the far right
is WARQOX, Vice-President of the Cedar Valley
ARC, who were present at the presentation,

disciplined and trained facilities but lacked sutli-
vient manpower to blanket the area sufficiently,
The CBecs had the necessary manpower and mobile
capabilities to cover the local area, but facked the
tonger istance voverage and otganization the
amateurs could provide., Hy working together a
more tunctional emergency organization was estab-
lished, All in all, the test seemed to be a success, -
WBLCVY, £C Fairfax Co,, Va,

Several reports of Halloween Goblin Patrois have
reached headquarters. In Vancouver, B.C., VE7FB
reports that nearly sixty amateurs took part in an
ecperation in that area on (Qct.31. Four nets were
nperated on the same frequency in the fwo-meter
band, but stations were separated hy ten to twenty
miles and mutual interfersnce was not a problem.

The East San Gabriel Valley (Cal.) AREC
provided the city of Baldwin Park with = “Witch
Hunt.” Twenty-three amateurs in fifteen mobile
units turned out, making # oone of the higgest
operations of the vear. WeNRY was at the police
lievtenant's office to act as net controt station, EC
WAOIXG says a few embarassing momenits did
oceur, for instance when one of the AREC mabilas
reported some “hippy™ types on a dark side street.
These turned out to be nndercover police officers.
Another mobile reported a car with two men in it
slowly circling a school building. Yep, you guessed
it ~ that was another AREC unit! City officials
were pleased with the operation and plan fo again
enlist the aid of AREC in 1970, — WAGJXG, EC
East San Gabriel Vailey, Cal,

For the second year in a row, operators of the
Caffee and Franklin County (Tenn.) AREC pro-
vided communications for the Tullahoma Christ-
mas Parade on Dec, 5. Fourteen amateurs under
the direction of EC KAEGC linked the reviewing
stand with each msjor intersection along the route
where National Guardsmen controlled the pace nn
cue from the parade marshall, WB4IDD and
WBANCW were at the starting point while WaWIH
and WB4JHEK stood by at the reviewing stand to
receive verifications on order of appearance before
various entrants reached the judging booth. The
work of the amateurs was praised by the local
Chamber of Commerce in a letier of thanks to
KAEGC. — WIWIH, SEC Tenn.

K@ICG und his XYL were traveling east un
Highway 14 west of Janesville, Minn., on Dec.t
following an allday snow storm that had covered
the pavement making travel dangerous, when the
car skidded on a particularly slick spot and came to
u stop in snow-filled diteh at the side of the
highway. There were no injuries, but traffic was
light and it might have been a while before help
could have been summoned had it not been for the
six-meter fm gear in the car. Both WAPDFT in
Mankato and WOTCK south of Janesvilie respon-
ded to the request for aid and a tow truck was
sooit 4f the scene to dislodge the badly stuck car. -
WAPMZW, SEC Minn.

QST for



Public Service Honor Roll
Iiecember, (969

‘This lsting is available to amateurs whose puhlic service
performance during the mouth indicated qualifies for 25
puints oF more tatal in the nine catesories helow. Use form
C13-189 or subnit equivalent infarmation through yoor SCM,
Ste page 75, NMov.'sd OFT for details. Please note maximnum
points for each eategory,

aregory (1) f2) (21 (4F (54 (6) (7 fRE 95
i [T

Max Pts, & 1e 17 #2 2 ~ 5 Totds
K3ZNP 1 5 e 12 f2 1 3 5 0
WAZHAN o 5 1a 12 12 A A § oh
WARFUW o 8 17 1z 2 s 64
WALETX 1o 5 18 Iz 1% 4 1 ¥
WB2FEH o 5 ta 17 0¥ L] 60
WADLAW 1o 8 la 12 1?2 ]
WaRIAL e £ 18 i3 12 a

W2MTA I 5 1& & 11 3 3
WASBHBG I 5 16 12 2 3
WARLIEL o s 2 12 &

WwWI 5 Iz 1 20 5
WATKIN Iy 5§ 1o 9 12

Wamex il 5 In 12 3 ]
WTOCK m 5 4 12 13 3 s
WAIERZ 10 8 L 3

WIANT w4 Is 1 ) a
WIRG H 4 6 12 1% 5
WAIIKH H 4 16 12 r»

WAalAKH 18] 5 la 12 &
W2kR K1} In 12 3 %
WIEML 1 Té 12 k3 E
WALIRY 1a 5 1 12

KIKIR [} in 32 s
WrRUT in [ i 5
WHAHI W m in 1t 5
WaPrRD 1 5 lh T

WPl W5 (A i

WAPLIE) ta 5 ] ) B
WAGTGM 1Y) 5 la L

WAHWEZ 5] 5 1A [

WEQGE L 1% 12 3
wAGPL Lo 14 t2 3

WIKUN L 16 34 3
WaATIZR 2 3 2ot

WABMHO [Ks] . [ i6

WABVAS 3 12 15 3 s
K4BSS/4 i 5 % LI 5
WaIM) a8 (s 3 3
WADEPK o 35 1z t3

WASKRE 1 &7 17

WIHKY 1) I (3

Wl 1 i i

WEESM (D3 7 3 1z 3

WEVNIY 10 16 12

WIHEY m 16 4

WM 1mn 14 f 5
WAAYIR s 1 W

KIESG ] s 12

WANZB 1] I T 4 1 4
Warivi 0 16 @

K301 1] 16 £

WHEAN tno5 4 12 4

WAAFFD i 4 12 3 1

WLHK in K A

WIRET in 4 17 1 i
WHEHTY i B [ i i

ETITP m 5 s

WeGR in 5 12 4

YESLI i 5 16

KIKTK m io1s

weBUC 5 1206 7

WANGHX 5 12 o 3
WATIK 181] 5 i 3

RALED 19 5 1%

KA in 5 12

wpaau ta LI 4

WANHRM ) 5 u 5
WIBLE o 4 2

WIFRY to [E3

WAILAK o 4 1

w4DVO o 14

WAEEW i la

KRALEX n &

WANEGD 3 L &

WAPVIS 10 16

WAPYIEN 10 16

wapWVIY 3 11 Kl

WAZDQP + 1s 4
WHEQT it 12 3

WaFI1 s & i4

The following statinns were Nsted by SUMs with PSHR
tofals above 25, but ns bregk down wad furnished: Wi0Ta,
WSEZY, K4ROE, WASWEP, KINHL, WATREOU, WTUXY,
WICAF, VEIDPO, WAYRAK, KSMAT, WpHL. KeMR,
KPBXF, WALHOL., K18XF, WIHRY, WoPMT and WaHV,

Category Kep, (1) Checking Into ow nets; (1) Checking
into phene/RTTY nets; (3) NOS ew nets; (4) NOM phane
nets; (5) Performing laison; /&) Legal phone patches: 17)
Making RPL; (B] Handling emergency traffic; (9) Serving ax
net manage:.

March 1970

Fortysix SEC reports wers received for the
month of November, indicating an active AREC
membership of 16,203, This is two more reports
and 353 more members than o November, [968,
This is still one report less than the record for the
vear (Oct.} and more than 100 fewesr members
than the wmaximum number reported thus far
during 1969 {Aug.). Will December top the old
marks? Tune in again next month for the answer.
Meanwhile, keep those reports coming in!

Sections reporting: Ala, Alta, Ariz, Ark, BC,
Colo, Conn, EFla, EMass, EPa, Ind, lowa, Ky, La,
Mar, Mich, Minn, Mo, Mont. Nebr, Nev, NMex,
NLI, NNJ, NTex, Ohio, Okla, Ont, Org, Oreg, Que,
SDgo, SF, 8OV, Sask, SDak, SNJ, 5Tex, Tenn,
1ltah, Va, Wash, WVa, WEla, WNY, WbPa.

Sessions Check-Ins Traffic
Northeast Traffic . . . . . 31 408 Tie
Mike Farad E&T . . . . . 2 J24 460
Morth American 8858 . . . 27 49 RS
All Service Net . . . . . . . 4 S0 111
interstate SSB . , . . . . 22 438 3439
learing House . . . . . . 2B 523 400
Enstern LS. . T ) | 140 121
e N H 2213 1248

‘- Strays "

Stolen Equipment

On a recent trip to Florida, December 22, 1969,
my car was burglarized at Ospry. Florida while |
was parked in a motel parking lot. Stolen was the
following equipment: Drake R4A receiver, Serial
Na., 0685; Omega [-Noise Bridge and plug; Drake
MN4 matching network, Sertal No, 426: and =
Heath depth sounder, Model MIT1A. Anyone with
information can contact me at my home address.
[rantel Gawne, 12118 Sonth 8K&th Avenue,, Palos
Park, liinois 60433,

—

Feedback

If vou've had any difficulty in making the shift
register in W4UX’s keyboard kever (July 19269
O8T) trigger properly, reverse the secondary leads
of the toroid transformers so that the right-hand
terminal in the drawing on page |3 goes to the
preset terminals and the left-hand one is grounded.
The original drawing showed incorrect phasing.

A recent letter from W4UX suggests that a
Motorola type MU4897 unijunction transistor may
he better for QF than the 2N3ede originally
specified. Also, rf troubles often can be cured by
connecting an rf choke (30 to 50 turns oo a form
about the size of a 1-watt resistor) in series with
the keying lead. Finally, some transmitters may
not like the plus [,25 volts which the transistor
keying circuit puts actoss the keying leads; this can
be reduced to about 0.3 volt by connecting a
germanium diode (1 N34 A or equivalent) across the
keying line, cathode to ground and anode to the
hot keying lead.

The  25.000-ohm  printed-cirenit  control
specified in the parts list for the “In-Line Power
Meter,"” QST Lieceniber 19692 should bear the part
number TRC R2538. Part number IRC R2528 was
mcotrrelctly given, and is assigned to a 2500-c0hm
eonttrol.
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COMMUNICATIONS DEPARTMENT RULES REDRAFTED
A New Look Without Extensive Changes

URSUANT to various actions by the ARRL

Board of Directors, its Fxecutive Committee
and the Communications Manager, the Rules and
Regulations of the Communications Department,
which have the force and effect of By-Laws of the
League, have been extensively redrafted, although
there have been relatively minor changes in their
effect. The number of rules has been reduced from
20 to 13 and more extensive reference has been
made to standard ARRL publications issued free to
members, to avoid duplication,

We reproduce herewith the complete redrafted
rules. Parenthetical comments will explain changes
and new wording will be in italics, The leaflet
entitled “‘Articles of Association and By-Laws of
the American Radio Relay League, Inc.,” will
eventuzlly be reprinted and the new rules included
in the back thereof as per past custom.

RULES AND REGULATIONS OF THE
COMMUNICATIONS DEPARTMENT

1. The League maintains a Communications
Department to effectuate the following purposes
and objectives: The organization of members for
practical communication, with particular attention
to emergancy prepatedness and communications
service in public interest; the promotion and
sponsorship of message traffic and emergency
networks and sysiems; the promuigation of con-
tests and other tests dedicated to furthering skill in
amateur radio operating; the conduct of training
and other programs for societies affiliated with the
League; the recognition of owistanding public
service and operator proficiency by the issuance of
appropriate awards; the advancement through its
operations of the spirit of fraternalism and a high
standard of conduct among the members.

2. For the activities of the Communications
Department the operating territory of the League
is defined as consisting of the territorial Divisions
described in By-Law 25, This operating territory is
apportioned from time to time within the Divisions
into Sections for the purpose of Communications
Department field organization, by the Commun-
ications Manager.

3. in each Section ithere will be a Section
Communications Manager (SCM), who, under the
direction of the Communications Manager, will
have authority over field organization appoint-
ments and ARRL uperational programs within his
Section. He shall be responsible to and report to
the Communications Manager.

4. Any candidate for the woffice of Section
Communications Manager must have heen both 4
member of the League for a continuous term of at
least two vears and p Heensed amateur of general or
eonditional  class (Canadien  advanced amoteur
certificatej or higher for at least two years
immediately preceding receipt of his petition of
nomination. {(SCM requirement raised to two years
as a League member, class of license eligibility
defined, including Canadian equivalent.)

5. Fach section Communications Manager shall
be elected for a two-year term of office, Whenever
4 vacancy occurs in the office of a Section
Communications Manager, the (lotmmunications
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Manager will announce such vacancy, and the date
for receipt of petitions, and call for nominating
petitions signed by five or more Full Members of
the Section in which the vacancy exists, and
naming a2 Full Member of the Section as candidate
for Section Communications Manager. After the
closing date the Communications Manager wilk
arrange for an election by mail and set a closing
date for receipt of haltots. Ballots shall be sent to
every Full Member of the League listed in the
Section concerned. Candidates’ names shall appear
on the ballots in alphabetical order. The Commun-
ications Manager will determine the count of the
ballots at the conclusion of the election. The
candidate receiving a plurality of the votes will
hecome the Section Communications Manager, I
there be but one eligible nominee, the Commun-
ications Manager shall declare bim elected. Section
administration during the pedod required to com-
plete an election may be covered by interim
appointment bv the Communications Manager,
(Eliminates entire sentence dealing with assoclate
members, since no associate members at present in
our field organiration.)

6. The office of any Section (‘ommunications
Manager may he declared vacant by the Executive
Committee whenever it appears to he in the best
interests of the membership so to do. On such
declaration the Communications Manager will
thererpon cause the election of 4 new Section
Communications Manager as provided in Rule 5.
(Eliminate words “upon recommendation of the
Communications Manager,” to avold any impli-
cation that Executive Committee cannot remove
an SCM without the CM’s recommendation.)

7. (Formerly Rule 8; old Runle 7 e¢ompletely
eliminated.) The Section Communications Manager
(SCM) shall be the administrative and operational
supervisor of on-the-gir activities within his rection,
He shall be responsible for operational planning
and the holding of organizational meetings in his
section. He shall report to the communications
manager for publication in QST comprising the
reports of members, appointees dand clubs in his
section. He shall be responsible for maintenance of
aecurate records of dates of appointments and
cancellations. He shall fssue and endorse appoint.
ment certificates of all qualified appointees, issue
other certificates and perform other functions aox
may from time to time be required in accordance
with provisions published in the ARRIL booklet
Operating an Amateur Raedio Station. (Rewording
intended to update SCM functions and eliminate
details by referring to Operating Booklet.)

%, (Formerly Rules 9 thrw 12). An Amateur
Radio Public Service Corps (ARPSQ) is sponsored
by ARRL, consisting of the Amateur Radio
Emergency Corps (AREC) and the National Traffic
System (NTS) and ddministered by ARRL through
its headquarters and field organization. The Radio
Amateur Civilt Emergency Service (RACES] i8 also
recognized as an unofficial part of ARPSC but is
administered by  federal, state and locol
goversmments  through  appropriate  government
entities at each level. tiperation of ARPSC shail be
us detailed in the ARRL publication Public Service
Communications. {This paragraph boils former
Rules 9 thru 12 into one, with reference to the
Public Service manual taking the place of details
formerly in¢luded herein.)

QST for



9. (Formerly Rules 13 thru 16.) SCM leader.
ship uppointinenis shall be avuilable fo ARRL Judl
members as Section Ewergency Coordinator, Em-
ergency Coordinator, Route Manager und Phone
Activities Manager to ussist the SCM in specialized
functions. Other leadership appointments may be
set up hy the Communications Manager with the
approval of the Fxecutive Committee. Complete
details wf the qualifications, duties and functions
af these appointees shull be published in (Iperating
an Amateur Radio Station. {This paragraph boils
former Rules 13 thru 16 into one, with reference
to the Operating Booklet taking place of details
formerly included herein,)

10, {Formerly Rule 17.} $CM station and indi-
vidual appointments shall be available to full
ARRL members ax Official Relay Station, Official
Phone Statton, Official Bulletin Stotion, Official
VHE Station and Official Qbserver to those uma-
teurs having the gqualifications and performing the
Jfunctions and duties detailed in Operating an
Amateur Radio Station, Other station and indi-
vidual appointments may be sct up by the Com-
munications Manager with the approval of the
Executive Committee, (Shortening of former Rule
17, ¢liminating appointment descriptions and refer-
ring to the Operating Booklet for details,)

11, (Formerly Rule 18.) Awards will be made
and test or contest activities announced from time
to time to extend encouragement to individual
progress in operating procedures, in the accuracy
and speed of making contacts #nd handling record
communications and in furtherance of individual
and group ability to render practical commun-
ications  efficiently. Certifications or awards as
recognition for progress and accomplishment in
Amateur Radio also will be made under detailed
provisions published in Opereting an  Amateur
Radio Swation or from time to tfime in QST.
{ieneral operating procedures may be codified with
consideration to the practice and suggestions from
the field organization. The minimum procedures
helpful to clear-cut and efficient operations will be
recommended and set forth in Operating an Ama-
feur Radio Station, (No change, except in num-
ber,}

. (Formerly Rule 19.) The League list of
clubs or appeintees is not available for commercial
solicitation or advertising purpuses. The Commun-
ications Manager way make such lists avaiiable to
the SCM or leadership SCM appointees as is
desirable in effectueting amateur organizational
reeds within their secfions. On petition of an
affiliated club, an request of the members signing
petitions to nominate for ARRI. elecfed office, ur
on petition of ten or more full ARRL members,
such lists of not more than a division in scope may
he furnished. Lists of more than a division in scope
must have authorization of all division directors
congerned,

13 (Formerly Rule 20.) These rules and regula-
tions shall have the force and effect of by-laws of
the league, including details contained in refer-
enced publications. 'They may he amended as
necessary from Hme to time hy the Commen-
ications Manager upon approval of the Executive
Committee, The Communications Manager shall
cause more detailed provisions to be published as
wreeded in the current editions of the league
puhblications (perafing an Amateur Radio Station
arnd Public Service Communicetions. Amendments
to the enrrent edition shall bhe effective on publi-
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March, 1945

.+ . It now looks ns though the Amateur is going to have a
prabiy good place in the frequency allocations after the
war, K. B, Warner disensses the aonouncement of the FCC
with rezard to proposed recommendations to be finalized
ui a later date. There appears to be plenty of space ahove
a5 Me for us to use and explore, FCC is aino conterplating
the areation of = new ¥ Citizen's Band'' to extend from 460
Me to 270 Me, This is & brand new thing, Warner is a little
joarful we might be called on to police it!

. . . A new idea i rf circuits involving polyphase avaiema
in described by Robert W, Bickmore, WEQDV, The prin-
eiples can be gpplied to automatie tiniog, sutomatically
potating an aotenna and obher “linitiess” possibilit.ie?.
Numerous cireuit Jiagrams are given. Somehow, this
doean't seem to excite me very much,

. . Harvey Pollack, W2HDL, has s fine piece o the fun-
damentals of panoramie reception. This might be pmﬁta})le
read todey by those not too familisr with present scunning
riga,

£ In & faseinating article by Cy Renad, WOAA, the atory
is to!d. of bow Lt. 1Liff Richardson, USNR, with no expe-
riencerd help and only an ARRL Hendbook to guide him,
built & romplete network of stations in the Jap-infested
Philippines, No ham himself, he learped it all irom the
prucious book, He even had to learn the code!l — WIANA

9
50 Years Ago }

this month

March, 1220

. . . This i the larges) issue of Q8T to date, The ' QIT™"
is aleost hidden by Harey Hick's cover picture.

. Fred 8choell and K, H. G. Mathews have the leading
wrticle un " Badio Club Organization.” Very timely, likely
encugh, .

. .. THE OLD MAN bewails the habit he has gotten into
of staying np =il bours to move a few messages, Bays the
QRM is very fierce indeed.

. . . 'The Editor deseribes a selectivity cirenit developed
by the British Navy. Looks like an antenne tuner to
me using & very high-} witk minutdly-adjustable induet-
ance. Said to tine to 1%,

. The New Crebe ((R3 is announeed and daseribed by
Wm, ¥, [iehl. 1t emhodies & coupler, grid variomater and
plate variometer, with & minimum of controis. Thin rig
worked very well indeed, in the old spark days, and would
he QK for ew. (1 course, in those days everyone had his
pet detector, There was often & surprising difference between
them.

. . . Nine pages are devoted to the doings of the Operating
Departoent, F. O Smith conduets this department. The
different divisions report newsy letters from membhers,

. . . Oue of the new Directors is John Clayton, 5ZL, Had
lunch with John & white back. We awapped tall tales most
of the afternoon, Claims he Joesa't know what & micro-
phoneis. — WIANA

Changes of Address

Please advise us direrf of any change of
address, As our address labels are prepared
in advance, please allow six weeks notice.
When nofifying, please give old as well as
new address and Zip codes. Your prompéness
will help you, the pustal service and us.
Thanks.
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INCENTIVE
LICENSING

FOC’s Amateur Division Chief presenfed
these comments at the Rnanoke Division
Convention in Huntington last Qctober. We
believe W3BG's remarks answer a lot of
questions on incentive licensing from the
official regulatory agency standpoint,

"T HAS BEEN some weeks since the Commission

adopted its Order concerning the second phase
of the incentive-licensing frequency reservations.
However, there may be a few of you who are not
aware aof the action taken. The effect of the Order
is to freere the telegraph reservations for Extra
{lass licensees at the present levef, to go Forward
with the implementation of the additional radio-
telephony reservations, and to keep the 50 Mcfs
reservation at the present 50.1 Mc/s mark.

These decisions were the result of careful atten-
tion to, and critical examination and investigation
of, the information available. The (ommissian,
through ifs monitoring division, had spent an
appreciable amount of time coliecting band occu-
pancy data. In addition, several of the more active
amateurs on the Commission’s staff had made
mdependent, and what [ believe were ohjective,
evaluations of the reserved-band occupancy. Also
we had some usetul input trom other amateur
sources, particelarly the League’s Intruder VWatch
program.

The decision <with respect to the telegraphy
reservations was relatively easv. The number of
Extra Class licensees, which has increased substan-
tially since incentive licensing was first proposed,
certainly, at this point in fime, is nat sufficiently
large to warrant the exclusive right to additional
frequency space, This conclusion was eastly veri-
fied by band-occupancy observations made over i
ressonably-long period of trme, Statisticaily, the
Extra Class operators constitute 4.4 percent of the
dmateur operators having sccess to the 3.5, 7, 14,
and 21 Mc/fs bands and have exclusive use of 1.6
percent of the telegraphy space in these bands.
Excluding the Novice (lass operators and their
subbands from consideration, it is expected that by
November 22 the Exira Class operators will con-
stitute 5.3 percent of the total nunber of oper-
ators and have 4.3 percent of the available space
in which ouly telegraphy is permitted. These
reservations, except perhaps to the ddie-hard, tele-
graphy-only, Exira Class licensees would seem to
be adequadte,

(ne petitioner requested that the present reser-
vatipns be reduced to 10 kofs. This proposal was
not adopted, primarily hecause if the benefits of
incentive licensing are to be fully realized, there
must sontinue to be an incentive tn the ow
aperator for self-improvement.

7* Chief, Amateur & Citizens Hadio Division,
F.C.C., Washington, D.C.
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AN ANALYSIS — -

AND AN APPRAISAL

BY EVERETT . HENRY, W3BG*

Radiotelepbony Aspects

The resolution of the radiotelephony reservation
problem was not as easy, Looking at numbers
dlone, we found that approximately 32 percent of
the amateurs are Advanced or Extra (Class licensees,
and that they had exclusive rights in about 33
percent af the telephony hands, If the scheduled
November 23, 1969, reservations were allowed to
stand, the 32 percent nf the operatars would have
exclusive privileges in approximately 49 percent of
the telephony space. Oeccupancy data gathered
from several sources was nol too helpful in
deciding what should be Jdone for the phone
operators since band occupancy both in the res-
erved and unreserved portions seemed to be fairly
evenly distributed,

The ideal incentive, from the standpoint of
frequency reservations, would be the provision ot a
segment in ¢ach amateur band which was always
less erowded than the remainder of the band. Thus,
this possibility of relief from interference wouid
motivate General and Conditional Class licensees to
yualify for the Advanced or BExtra ('lass operator
privileges. However, during peak activity it is not
practicable to provide such frequency incentives.
[he most we vould hope to accomplish, short of a
vorplete reallocation of space within the bands,
would be to divide the currentlyv-available space so
that there would be a continuing incentive to
qualify for the higher classes of operator licenses.
Because of the impracticality ot providing the ideal
in frequency reservations. and becanse of our
continuing confidence in the incentive-licensing
program, we eoncluded that the second phase of
the radioielephone reservations should he allowed
to hecome etfective without change.

The matter of frequency distribution between
the various colasses of licensees and modes of
emission is far from vconcluded, since there are
several petitions pending which reguest various
frequency readjustments within the bands and the
extension of operating privileges for Novice and
Technician (lasses.

Novices and Technicians

With respect to the latter, petitioners request the
restoration of radiotelephone privileges to the
Navice Class, including telephony privileges in the
L0-meter band. Technicians are requesting tele-
graph privileges in the high-frequency bands and
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additional cw privileges in the 6-meter band. Other
petitions request a revision of the distribution of
space within the band so that additional space
wauld he available for radiotelephony. Realizing
the intense interest in the matter of radiotelephony
allocations, we plan o give high priority to this
subject.

The many requests for extension of operating
privileges for Technicians and an apparent lack of
interest on the part of Technicians to obtain higher
classes af licenses lead us to believe that the
Technician Class of license is not fulfilling the
purpase for which it was created. We plan to [ook
into this matter, and mayhe propose some changes
which would be intended to effect a change for the
better.

We have done considerable work on the prepar-
ation of proposed rules covering the operation of
amateur repeater stations. There has been consider-
able publicity in some of the amateur publications
and much conjecture as to the substance of the
contemplated rules. As a matter of fact, we have
gotten some pretty good ideas from those who
purport to know what we are going to do. There
are a few controversial aspects of repeater ‘oper-
ation to which we hope to find answers so that the
proposed rules can be issued soon,

You can be assured that the decision to go
forward with the additional phone reservations on
NMaovember 22 will in no way influence or prejudge
our decisions on any pending petition.

We rtealize, of course, that the decision to go
ahead with the additional frequency reservations at
this time will not be greeted with loud acclaim by
all amateurs. However, our past experience has
been that many of the most voucal critics will, in
self-defense, if for no other reason, do the necess-
apy to get a piece of the action in the reserved
bhands.

inequities Recognized

We know that there are inequities in incentive
licensing as it exists today, and we intend to do
what we can to give everyonsg a fair shake without
undermining the objectives of the program. For
years we have had provisions in the rules to help
the physically handicapped obtain licenses. These
provisions have been extended to permit handi-
capped applicants for Advanced and Extra Class
licensees to be examined by voluntser examiners.
We will also give the handicapped the same
consideration with respect to the vode and tech-
nical examinations that we have given in the past.
Some of the older amateurs feel that incentive
licensing has done them an injustice by restricting
their operating privileges. This feeling is also shared
by some Advanced and Extra Class licensees,

Without question, sume of our amateurs are
reaching a point in life where examinations, both
theory and code, are difficult, if not impossibie.
We have petitions on file which go to this matter.
This is a matter to which we have given consider-
able thought, but one for which there doesn’t
appear to be a ready answer which would be
acceptable to all. 1 don’t know what decisions will
be reached after consideration of the petitions,
since these idecisions are the prerogative of the
Commissioners; however, due consideration will be
given for the reguested relief,

Arguments of Opponents

There has been considerable reactance to incen-
tive licensing from both the proponents and the
opponents of ithe program. As one would expect,
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the opponents are more vociferous. The opponents
fall into three general categories: Those who claim
they are too busy to study; those who prefer to
spend their time heating the drums against the
alleged invasion of their rights; and those who
claim one must be an electronic engineer to gualify
for an Advanced or Extra Class license. The lack of
time argument is nof persuasive, nor are the
allegations concerning rights. Lack of time proba-
bly could be betier classified as a fack of ambition
- or laziness if you prefer,

Those who talk about infringement of rights
should read Section 301 of the Communications
Act which states that the purpose of the Act is,
among other things, to maintain the conirol over
all of the channels of interstate and foreign radio
transmissinn and to provide for the use of such
c¢hannels, but not the ownership thereof, by
persons for limited periods of time under licenses
granted by Federal authority. Section 301 further
states that such license shall not he construed to
create any right, hevond the terms, conditions, and
period of the license, Section 303 of the Act
authorizes the Commission to classify radio sta-
tions, and to ‘*prescribe the nature of the service to
be rendered by each class of licenses station and
each station within any class.”” This means, in
effect, that even though you have qualified for an
amateur license, possession of that license does not
give vou any right to operate as you please during
the license period.

Finally, for those who complain about the
difficulty of the examinations, the cecord is replete
with instances of amateurs of all age groups who
have successfully qualified for the higher grade
licenses. By far, the majority of the successful
candidates have not been the so-called electronic
types engineers or professionai technicians.
During one month, 635 examinations for the
Advanced Class were given, Ninety-one of the
applicants were required to take the code test,
Foutteen of those failed, Of the remaining 621
applicants, 495 passed element 4(A) and 126
fuiled. This is an average of 80 percent. Of 230
applicants for the Extra Class license, &1 failed the
code. Eighty-two percent of those required to take
element 4(A) passed and 77 percent passed ele-
ment 4(B). To me these figures show that the
gxaminations are of a reasonable level of difficuity,
and that the demonstrated degree of success is the
result of serious effort on the part of those
amafeurs who have chosen to improve themselves
and, hopetully, the vverall gualify of the amateur
service,

Serious amateurs should, and | believe they do,
direct their eftforts in amateur radio to those things
which will in the ultimate make their hobby appear
at its best. This should be a basic consideration for
all amateurs and one which is important to the
future of the service.

The incentive licensing program is well on the
way towards its objective of encouragement and
improvement of the amateur service through rules
which provide for advancing skills in both com-
munication and technical phases of the art. This is
ot to say that the present rifes are the complete
answer o a continuing improvement and growth of
the service. The realization of the objective of
incentive licensing can come about only through
the joint efforts of the amateurs and the Com-
mission., We try to be objective in fultiliment of
our responsibilities, Qbjectivity on the part of the
amateurs will do much to demonstrate that they
are deserving of the spectrum space now available

to them. s
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Happenin

‘o the Month

BEACONS IN CANADA

Canadian  regulations permit, umong other
things, transmission of signals to  receiving
apparatus for the measurement of emissions,
temporary observation of transmission phenomena,
ete, A limited number of amateur “beacon”
transmitiers may be licensed in the bands above 25
MHz for studies of propagation phenomena. Each
application will be on 2 case-by-case basis through
the Regional Offices of the Department of
Coinmunications for operation in the least-used
portions of the various bands tor stations located
beyond the ground wave coverage of populated
areas.

The question atose in connection with the
proposed world-wide network of beacon stations
under the auspices of the International Amateur
Radio Union, which was discussed at the Region |
[ARU Conference in Brussels last vear,

COVER-AWARD WINNERS OF 1969

The ARRL Cover Plaque Award is presented
each month to the volunteer ST author whose
article is chosen “best™ by the directors in mail
balloting. A zinc printing plate made from the
cover negative of the issue is mounted on a walnut
plaque to form the award.

Winners for 1969 were:
Janvary: “The HRH Delta Loop Beam,” by
Harry B. Habig, K8ANV
A Transmitting Converter for 50
MHz,” by H. Gordon Douglus,
WEPMK
“Phone Patching - Legitimately,” by
Grevurge P, Schleicher, WONLT
“*An Fxamination of the Gamma
Match,” hy 1), J. Healev, [T, W3PG
May: “A 0 S00-Watt F.M. and QW
Transmitter for 220 MHz." by
Richard B. Stevens, WIQW)
“Three lnnovations for Field Day,"
by Wayne E. Qverbeck, K6YNB
“Touchcoder [[,” by I. A, Bryant,
W4TIX
“Fixin® the Station Receiver,”
Curr, K41PV .
September: *A  Direet  Convewion  8.5.B.
Receiver,” hy Richard 5. Taylor,
W1DAX
“Amateur F.M. and Repeaters,” Les
Cobb, WETEE and Jay (Brien,
WeGDO
A Solid State Speech Processor,” by
Joseph 1, Spadaro, WB2EYZ,
“MOSFETS for Tubes,” hy Albert
Helfrick, K2ZBLA

Will your name be listed here someday? Do you
have a recently-completed project you’d like to

February:

March:

April:

June:
July:

August: by Joe

Octaber:

November:

December;
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share with your fellow amateurs? Our technieal
editing staft can smooth out any rough spots in the
actual writing — huve a go at being an author!

There's also an ARRL Technical Merit Award
for 4 major contribution ta the technical side of
arnateur radio. As was reported in the Minutes of
the [969 Annual Meeting, the 196% award went to
Dale Covington, K4GSX, of Marietta, Georgia. it
recognized “his outstdnding work on the analysis
of typical asmateur anfennas using modern
vomputer techniques and it a level. which will
provide source material for the communications
industry for many years to0 come . .. (Minute 1),

The presentatton was made by then-Director
Charles . Bolvin, K4KQ, at thd Grorgia State
Convention, in Avgusta, on September 14, 1969, A
photo appeared in December ST page 78.

Mominations are now in order for the 1969
Technical Merit Award, and can be made by any
person directly to the chairman of the Merit and
Awards Committee, ARRL Vice President Wayland
M, Groves, WSNW, (406 West {2th Street, Odessa,
Texas, before April 18, 1970,

Leo E. Yob, WBI(Y‘(, is presented a plaque by
Rear Admiral William F. Rea, USCG while his YF

Amelia, WBNNH, looks on, It was the Coast
Guard’s “Thank you” for two years of daily
message handling for personnel stationed at Cape
Christian, Baffin island, near the Arctic Circle
{Tharks to Carmella Cicerello, WENAL, for the
photo)



Phil Haller, WOHPG, director from the Central
Division, receives a trophy from Larry Kieber,
KYLKA and the Big Thunder Amateur Radio Club
presented for “Outstanding Service to Amateur
Radio."

SHIFTS FOR 10-METER RTTY
AND 2-METER C.W.,

The Federal Communications Commission has
adopted the rules proposed in Docket 18508 (page
76, June 1969 QST. Accordingly, effective March
2, Segtion 97.61 is amended in pertinent part to
read:

Mefs Emissions

28.0-29.7 Al

28.0-28.5 F1

28.5-29.7 A3, A5 F3,Fs
144-148 Al

144,1-148.0 AN, A2, A3, Ad, AS,

Fp, F1, F2, F3,F5
(In the case of F3 on iten meters, it is
further divided by Section 97.65 into narrow-band
f.m. 28.5-29.0 and nzrrow or wide fum. 29.0-29.7
MHz.) T 3.2

Behind the Diamond

Number 23 of a Series

Radio Club; past president, Nassau Radio
Club; past assistant radio officer Nassau
County and past assistant State radio offi-
cer, RACES; and co-chairman, 1964 ARRL
National Convention in New York City.
Harry is a commander in the U8, Navy
Reserve, and was a prime mover in having
amateur radio at the World’s Fair, K2US. He
hoids ORS, OPS, QO, OES, appointments,
and is a membepnof AREC and the A-l
Operator Club. Fias licensed in 1946, he
acquired “Classy 1947 and Extra in

1952..

Harry’s failf Ve Earl W, Dannals,
was well kd GG and K4GG;
Harry’s son § and an avid DX
chaser. The udes two girls

and anoth
W2TUK eer for Sperry
. Systems ision at Great
Perhaps the league’s greatest strength is Neci, and hi§ x Hills on Long
the vast number of hard- working volunteers Island. The st s 160 through 1%

from all over Canada and the United States
who really make the otganization go. One of
the go-ingest is Harry J. Dannals, W2TUK,
who has been director from the Hudson
Pivision since 1965, Prior to that, he served
as vice director from 1961 through 1964 and
as assistant director'1958 through 1960. He
was SCM for New York City-Long Island
1955-1961; past president, Hudson Amateur
Radio Council, 1959-1964 and a director of
HARC since then; past vice president SSB-
ARA; past director Suffolk County Radio
Club; past vice president, Lake Success

d in the MARS

fthe Board, Harry has
k Relations Committee in
1965 and in 1968™was chairman of the
Planning Committee in 1966 and 1967, and
currently serves on the Merit and Awards
Committee. He's been serving on the Fxec-
utive Committee since May 1968,

In short, Harry accomplishes so much for
ham radio and the League, we wonder how
he can possibly find the time — but we're
sure glad he does!
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A.R.R.L. QSL Burecau

The function of the ARRL QAL Buresu System is to
jacilitate delivery io mmateurs in the Tniied States, ita
possesgions and Cansda of those Q8L cards which arrive
from AmAateur stations in other parts of the world, All vou
have tu do ix sead Four YSL mansger free [ist below) s
stamped self-nddressed envelope, sbout 434 Ly 944 inches
1 site, with your name and wddress in the nuusl place on
the front of the envelope and your call printed in capital
jatters in the uypper left-hand corner,

Curds for stations in the {/nited Btates and Canada
should he yent to the proper eall area bureau listed below,
W1, K1, WAL WNIl~— Hampden County Radio Asso-

ciatinn, Box 218 Forest Park Station, Springfield, Massa-

chizaetis 01108,

W2, K2, WA2Z, W32, WN2— North Jersey DX Assn,,

P, Box 505 Ridgewood, New Jersey 07431,

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

Balley Hill Rd., Malvern, Penpsylvania (9355
W4, Ka— H. L. Parrish, K4HXF, RFD 5, Hex 804,

Hickory, North Ularolina 28601,

WA4, WhHd, WN4l—J. R, Baker, \W4LR, 1402 Orange

At Melhourne Beach, Florida 32951,

W5, K5, WAL, WN5— Hurley 0, Baxon, KsQVH, P.O.

Haox 31347, K Pasa, Texas 79831,

WE, Ke, WAB, WHBG, WN8 — No, Culifornia DX Club,

Box 11, Los Altos, California 94022,

WT, K7, WAT, WNT — Willamette Yalley 19X Club, Ine.,

.0, Box 555, Portland, Oregon Y7207,

WB, ki, WAE, WN8— Paul R, Hubbared, WABCXY, y2t

Market $t,, Zazewwnille, Ohio 43701,

Wh, Ky, WAY, WN9 — Ray P, Birren, WeMBJ, Box 519,

Ylenhurat, Ulino 6126,

Wd, Kd, WAB, WNe — Des Moines Radio Amateur Asso-

cintion, P.0. Box 88, Deg Moinen, lowa 50301,
KP4 — Alicia Hodriguez, KP#UL, PO, Box 1061,

Juan, PR, G0U02,

K5 — Uilorte M, Hpears, KZ5GS, Box 407, Balboa, Canal

Zode,

WHE, WHE -=Toho H. Oka, KHEDQ, PO, Box 101, Ales,

wahu, Hawali 96701,

KL7, WL7 — Alaska Q8L Bureau, Star Route C, Wasilla,

Alnska YUGHET,

VEL —- 1., J, Fader, VE1FQ, PX. Box #63, Halifax, N.3,
VEZ — John Ravenscroft, VEZNYV, 358 Thornerest Avse,,

Montreal 780, Queber,

VE3 — R, i, Buckley, VE3UW, 20 Almont Hoad, Down-
view, Ontario,
VE4— D, E, McViitie, VE40X, 647 Academy Hoad,

Winnipeg 4, Manitobs,

VEGt — A, Lioyd Jones, VESJI, 2328 Grant Rd., Regina,

Baskatchewan,

VEG — Karel Toftelanry, VESAAV, Sub, IO, §5, N, Ed-
manton, Alberis,
VET? — H, B, Hough, VEYHR, 1291 Simon Road, Victorin,

Bvitisk Columbia,

VIR = George 1. Kondo, VES ARRI. QSL. Buresu of

Liapariment of T'rapsport, Norman Wells, N.W.T.

YOI — Ernest Ash, VOI1AA PO, Box 8, 8t. John's Newf,
YOz — Goose Bay Amateur Radio Club, P.0. Hox 232,

Crnose Hay, Labrador,

SWL— Leroy Waile, 3% Hannum #t., Ballston Spa, New

York 12020,

P These burenus prefer 6 X B inch or #60 manila envelapes.

San

IS YOURS ONFILE
WITH YOUR Q5L MGR2

COMING A.R.R.L. CONVENTIONS

May 15~17 — Pacifie/Southwestern Divi-
sion, Fresno, Calif.

June 19«21 —- Orepon State, Bend.

July 43 — West Yirginia State, Jackson

Mills.
September 25-27— NATIONAL, Bostarn,
Mass,

October 17-18 — Hludxon Division, Tarry-
fown, N.Y.

NOTR: Hponsors of large ham gatherings sboodd
check with Leagus headiquarters Tor an advisory an
pomsible date conlicts batore wontracting for meet-
ing spaes, Trates muy be recorded af AHHRL for
up 0 two vears in adugncee,

Californig—
#4310 he held at 7: W) PM., Tuesday, April 7. at the Rowling
Green Clubhouse, Arcadia Pack, Arcadia.

Tlinois— The Chicagu ssburban Radio Assn, will hald
their annual Hamhnree on Mareh 22 af East Ave. and 55th
&k, Countryside (La Grange}, (). Flea market and prizes. Fur
information and dJdirechons «all el Wilsan  Thotwous,
WoKWA, dui7 Vernon Aye,, Hrookiield 1l ousl3, Phone
ATA-4H5.0451,

iHinois— r'he fwin Citv AR 18 sponsoeing an aution on
March 22 at Lambs Auction House, 1bi0 N. tink, i'ham-
pargn. lil. boc more details contact KYQZ21, Milt korsherg,
A0 W Charles 51., Champaign, 1t 61874,

illinnis= The Sterling-Rock Falls ARS will hold their
ainugl Hamiest at the sterling UCobseum in Gterling on
Sundav, March A, Advapce ticket ¥1.00, 3 0.4 at the doar.
Eree cwifee and donuts unnl 30:00 &0, Plenty of parking,
furnd, und fun. Heing the kids and the XYE. Talk-in oo 540,52
and 3,900 MHz. For advance fickets and information write
P.O. Box 11, Sterting, DL, 6iubi,

‘chhlgan_ The ird Anmizl Blossomland Amateur Radm
Auction wiil be held Sunday, Mareh 15 at the Yeowuth
Memnrial Building, ¥errien Counly Farrgrounds, ong inile
narthwest of beautiful downtown FReerien Sorings, Mich,
Aucres of free parkng ure avariable. Don'™ pack a tunvh, we'll
have hot food. Mrefer to do yvour own selling? Kent one of
uur swap tubles . IF that fails, let nus skilled auctioneer put
vour gear ont the block, Coming frum out-0i- town? Get on
LS 31-33 to the Fulrgrounds north of Herriern Springs.
Culfe-in on 3,928 e 146,94 MHz, Auction time i 10100 AL M.
tz a0 P.ML Ses vou there.

New lersey— Ham auction, Friday, April 3 hy the key
ilickers of stirling. The place 1s Cantral Schoal, Stirting, N.J.
Hefreshments, tatk-in stations. bdring your own gear. [wo
sutinneers all evening, Fasy to reach feom Pennsylvania aand
New YVork., Make plans o attend now. Contact L5, Yan't
Sint, W2ADLT, 307 Z Passaie Ave., Sticling, N.I. 079%¢

New York— suctlon time- the New YVark Radio ("lth
sordially invites all hams and SWLs to its 15th Asunoal
Auction, Sonday afternoon, March 18 ai 20 B, Free
parking. Bring items tn sel{ and money to spend, Families are
welcome, The Creorge YWashington Hotef at 2srd St aud
Lexington Ave,, New ¥ork City.

Texas— The Annual St Patnck’s Day Swaplest, sputisared
hy the Midland ARL, is scheduled for March 14 and 15, F
details witte MARC, Bax 967, Midland, Texas 7oyl @

Ihe San Gabriel Valley Hadio Cleb anction




Recent Equipment
(Cantinued from page 4393

altenuation, the performance of the A-23587 was
found to be identical with that of the Y4-33313 L.

As ean be peen from the photugraphs, a dif-
ferent-lonking case i used to house the Allied
receiver, The A-25%7 ix slightly larger than the
Lafayetie unit and it weighs an ounce more.
16 is easier to change the penlight cells in the
A-2587, since only a slight amonnt of finger
pressure s necessary to slide back the batiery
cover,

A 27 to 50-MHz version of the A-2587 is
available, and its model number is the A-2586.
At ac adapler can be obtained to power either
recelver, — WI¥ DS

Allied A-2587 Receiver

Height: 6 inches,

Width: 314 inches.

Depth: 134 inches.

Weight: ¥ ounces,

Power Requirement: 6 volts de, 10-530mA.

Price Class: $18: ac adapter: $4.

Distributor: Allied Radio Corporation,
100 N. Western Ave., Chicago,
Llincis 60680,

Ham-Band Receiver
{Continued from puge 18}

power supply, audio system, LMO, if system,
and front end were consiructed. Hach block was
tested outside the arrangement and inserted for
final alignmeut, A disgusting but nevertheless
very important problem to avoid is unwanted
eoupling. Supply voltages are therefore applied
with feedthrough capacitors to each block and
in gome cases to each amplifier stage. RE inter-
counections were made with small-diameter
coaxial cable and appropriate connectors.

The main tuning gear was built around an old
B(:22]1 tuning capacitor abd reduction gear.
The sounter dial and tuning knob are the result of
four weeks of lahor. The counter dial reads teus
of KHz, where the main tuning knob bas »
enlibration of 200 Hz per division, from an HRO
ingpiration. The front panel was covered with
a special 3-layer plasbic which allowed direst
engraving of the function titles.

The metal cabinet and chassis frame is & eom=
tmereial one, By the way, this transistor receiver
has » weight of 52 Ib; excessive shielding pays in
electrical performance, but uot in weight!

Conclusion

The idea for thig receiver was born one year
ago by reading application literature about
linear integrated circuits and hot eartier diode
mixers published by RCA and Hewlett-Packard,
and other information in references listed =t the
end of this article, As the author himself has done
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gome Jevelopment work in the erystal filter fleld,
fhis project was started to replace that old station
receiver showing lack of selectivity and cross-
modulation performance,

I would like to stress the following pomt of
view: this is no reveiver to he duplicated by the
ham without sume eugineering background, and
expensive ineasuring equipment must be fempo-
rarily at hand, Without an of millivoitmeter,
4 goud high-frequency uscilloscope and a perfect
signal generator, prujects of this size have po
chanee to became comaplefed. But probably wne
useful detail or another has been covered in this
article, and, to be sure, there is some similarity
ter the receiver you will buy in the 1970s.

1 am indebted to Mr. Kiingsporn for his assist-
ance with measuring equipment, Finally 1 would
like to thank my wife for the reserved “labora~
tory space” m our flat and for her patient per-
suasion in stopping me from buying a . . . well,
there is nothing at all to buy in this respect
now,

References

1. "The Hot Carrier Diode, Theory, Design and Appli-
cation,” Hewlett-Packard Associates, Application Note 907,

2, Catlson, ¥. M., *“Application Considerations for the
RCA 3N128 VHE MOS PField Effect 'I'ransistor,”” RCA
Application Nete AN-3103,

3, "ROA Linear Integrated Cirenits Application Notes,™
Technical Series Documentation 1C-41.

4, Hacks, J., " Treffsicherhait bei K W-Empfingern,”
Rohde & Schwarz Publication 10, 1958.

Plotting Satellite Orbits

(Candinued from paye 50)

plot & hypothetical orhit and found that the orhit
subscribed an arc across the map passing pear but
not aver the North Pole. Also since the cguator
was in effect the edge of my map, | made &
template with an index hole through which 1 could
jocate the North Pole. Now, by simply aligning the
edge of my template on the equator and putting
the Pole in the index hole, [ can quickly trace that
parttcular orbit,

Fiom there nn it’s a matter of following (ST s
directions to determine the proper beam heading
and elevation to track the satellite.

The type of projection used on your map will
affect the shape of the template vou make, A
Mercator prajection for instance will give vou the
familiar orange-peel shape. Other projections might
give you a shape more resembling a triangle.
Regardless of the shape, however, it will always be
the same for every orbit. Only the starting point
will change.

Both the October Q8T usticle and this one are
based on hypothetical data. [t will be necessary to
wait until the actual orbital data is announced in
wvrder to constret an accurate template. Since
there 18 plenty of time between passes and since
this whole job itakes about half an hour, the
template method bears consideration in light of the
time that can be saved later by not having to lay
out a series of points for each orbit. EEF3
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LA.R.

INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON-GOMMERCIAL AMATEUR
RADIO SOCIETIER FOR THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

RECIPROCITY EXTENDED

Effective December 11, 1969, the reciprocal
agreement between the Unpited States and the
United Kingdom was extended to include territoi-
ies and possessions. An annex to the agresment,
entitled, “Territories for the international refations
of which the government of the UK of Great
Britain and Northern Ireland is responsible,” lists
the following which are now included in the
reciprocal agreement: Bahamas, Bermmda, British
Honduras, British Virgin [slands, Cayman, Falkland
fslands, Fiji, Gibraltar, Hong Kong, Montserrat,
Seychelles, St.Helena, Turks & Caicos, Western
Pacific High Commission Territories { British Solo-
mon Islands Protectorate, New Hebrides, Gilbert &
Ellice, Central and Southern Line {slands), Asso-
ciate States (Antigusa, Dominica, Grenada, St.Lu-
cia, St. Vincent).

Last month we reported the extension of the
French/U.S, reciprocal agreement to include terri-

tories and possessions. For the record, here ate the
French overseas entities involved: Afars & Issas
Territory (French Somaliland), Comoro [slands,
Reunion, Guadeloupe, Martinigue, St.Pierre and
Miquelon, French Guiana, French Polynesia, New
Caledonia, Wallis & Futuna islands, French Antarc-
tica, and New Hebrides.

NEW RSGB PRESIDENT

On January 26, Dr. JLA Saxton was installed as
the 36th president of the Radio Society of Great
Britain. Although not a radic ainateur himseif, Dr.
Suxton is a renowned radio scientist and has been a
participant in many meetings of the International
Telecommunication WUnion. He was recently
appointed chairman of CCIR Study Group V. Dr.,
Saxton is also chairman of the electronics division
of the Institution of FElectrical Engineers. As a
result of these many activities, Dr. Saxton is well
acquainted with the international problems which
face all of the radio services in general and the
amateur radio service in particular.

Reciprocal Operating

United Sfates Reciprocal Operating
Agreements exist only with: Argentina, Aus-
tratia, Austria, Barbados, Belgium, Bolivia,
Canada, Chile, Colombiz, Costa Rica, Dom-
inican Republic, Ecuador, El Salvador, Fin-
land, France,” Germany, Guatemals,
(uyana, Honduras, India, Indonesia, Ire-
land, Israzel, Kuwait, Luxembourg, Monaco,
Netherlands,* New Zealand, Nicaraguz, Nor-
way, Panama, Paraguay, Peru, Portugal,
Sierra Leone, Sweden, Switzeriand, Trinidad
and Tobago, United Kingdom,* and Ven-
ezuela, Several other foreign countries grant
FCC licensees amateur radio opetating priv-
ileges on a courtesy basis; write l.eague
headquarters for details,
{* Agreement includes overseas entities )

(lanada has reciprocity with: Bermuda,
France, Germany, Israel, l.uxembourg, the
Netherlands, WNicaragua, Norway, Senegal,
Switzerland, (Unifed Kingdom, U.S. and
Venerzuela.

Third-Party Restrictions

Messages and other commuenications --
and then only if not important enough to
justify use «f the regular international cam-
munications facilities — may be handiled by
(1.8, radio amateurs on behalf of third
parties only with amateurs in the following
countriesr Argentina, Barbados (only

DX OPERATING NOTES

U.S.stations/3P) Bolivia, Brazil, Capada.
Chile, Colombia, Costa Rica, Cuba, Domini-
wan Republic, Ecuador, El Salvador, Green-
land (XP calls only), Haiti, Honduras, Israel,
Liberia, Mexico. Nicaragua, Panama, Para-
guay, Peru, Uruguay and Veneruela, Permis-
sible prefixes: CE UM CO CP CX EL HC HH
HI HK HP HR LU QA PY T1 VE VO W or
E/8P XE XP YN YS YV ZP 4X and 4Z.
Canadian hams may handie these same type
third-party messages with amateurs in Bol-
ivia, Chile, Costa Rica, El Salvador, Hondu-
ras, lsrael, Mexico, Peru, .8, and Yene-
zuela, Permissible prefixes are: CECPHR K
ODATIWXEYS YV und 4Z.

DX Restrictions

t1.5. Amateut licensees are warned that
international communications are limited by
the following notifications of foreign coun-
tries made to the ITU under the provisions
in Article 41 of the Geneva (195) confer-
ence.

C'ambhodia and Vietnam forbid radio com-
munications between their 2mateur stations
and such of other countries. U.S. amateur
should not work XU XV or 3WE. Canadian
amateurs may not communicate with Cam-
badia, Laas, Thailand, Vietnam and jordan.
Prefixes to he avoided by Canadians are HS
JY XU XV XW8 and 3WR.
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NOTES

The Hungarian amaieur radio society, Magyoer
Radioamator Srovetseg, hus printed 36 different
types of Q81 cards yepresenting that number of
national historical castles and fortresses. These
catds, numbered 1 to 36, vome from the 10 HA
districts as follows: HA1 — 7,22, 25.31; HA2
6,8,12,85.21,23,30,32,35; HA3
3.14,23,30,32.33.35; HA4 -~ 17, 23,30,32,35;
HAS — 1,13,36; HA6 - 4,10.11,34; HA7 - 2.5,19;
HAS — 16,20,24; HA9 — 18,27,28,29 and HAQ -
9.,26,29,

The Hungarian Castles Series award can be
obtained with cards in 3 classes: Class 1 {Gald
award) requires 36 QSLs, 1 to 36, and 10 IRCs,
(ass 2 (Silver) requests 24, numbered 1 to 24 or
13 to 36, and B TRCs. Class 3 (Bronze) requests 12
cards, 1 to 12 or 13 to 24 or 25 to 36 and 5 [RCs.

There is no need to send the QSLs; cut the
coupons atfached to these cards, enclose 4 Iog and
the IRCs, und send them to MRS, Box 214,
Budapest 5, Hungary, (JSOs after January 1, 1968,
on any bands and modes are valid, A maximum of
2 vards are aceepted from any station. SWLs can
dlso apply for the HCS award.ffnto vie Ceorge
Pataki, ex-Y(280.)

The Resean des Emetteurs Franeais is sponsoring
the Leon Beloy 8AB Memaorial Certificate, It was
Delay, 1 1923, who with ARRL Traffic Manager
b.H.Schnell, MO, discovered the usefulness of
short waves by  estublishing contact between
France and the 1.5, on 103 meters.

Each participant of the 1970 ARRL Interna-
tional DX Competition or the ¥rench Contest who
aperates on &0 meters (i.e., near the frequency
region used by Deloy) using Al, A3 (including
ssbl, or RTTY, can qualify for the “Memorial
Certificate.” At least ong contact must he made
between France (or French territories) and a Notth
Amertcan country.

Reqguests for certificates should be sent with
details of the qualifying contact or contacts along
with 4 IRCs to REF, Boulevard de Bercy 60, Paris
12, France.

SWITCH
TO SAFETY!

March 1970

Silent Reps

1’ T 18 with deep regret that we record the passing
- of these amatenrs:

W1 AGR, Chester M, Capen, Norwond, Mass,

WAIBLA, William F. Mcbonuld, Jr., Weymouth
Mass.

WIDAW, Hagh J. Avery, Millinocket, Me.

§  WIHVV, Harold M. Jenkins, 8r., Greenbush, Mass

WIMJI, Rnfand ., Burditt, Wakefield, Mass.

KI1PHZ, Frederick A. Thompson, Warwick, R.1,

WER2ALP, G. W, Hunt, Jr., Whiting, N.J.

K201, Nurman W, Sofield, Albany, N.Y.

W2DJW. Peter R. {Contant, Rochester, N, Y.

WEHDM, Kenneth B, Grayson, Glen Head, N.Y.

W20, James B, Erve, Homer, N.¥.

k2JL], Patrick Keogh, N, Tonawanda, N.Y.

W2EQN, Frank C. French, Tuckertou, M.,

W2NQK, Philip W, Herrte, St., Jersey City, N,

WERRD, William Hereth, Touawanda, N.Y,

W2RWY, Allen K. Pound, Dexter, N.Y .,

WH2ZYNK, Richard W. Burgess, T uckerton, NJ,

WIAYY, Charles W, Greb, Baltimore, Md.

WIKHE, 1. Stanley Brown, Pittsburgh, Pa.

WATOH, Wiltis M. Weaver, York, Pa,

| ] WAIFTR, Ksther A, Ridenonr, Unrdupalis, Pa.

WalLZ, Dominic Bessi, Philadelphia, Pa,

W3IPP, bred L, Travers, Philadelphia, ¥a.

KADPVIW2ZROS, William F. Hickson, 5t. Peters-
hurg Beach, Fla.

K41i B, Daniel O, Smith, Ir., Hodmes Beach, ¥la,

WA4LTP, Herhert T. Boggs, Lexington, Ky.

WAR, Newell B. Davis, (range tity, Fla.

WAATIC, Hev, John Riles, Jt.. Jnmestown, Tenn.

W4TID/WI1FNX, Holbrook 8. Ellis, Holmes Heach,
Fla.

WETWQ, L. E. *Noisy* Jordan, Skellytown, Texax.

WAKEBDL, Vernon (i “‘Buoster” Parker, (Jdessa.
I'exas.

KAMNE, Rabert [. Holt, IJr., Wheeler, Texas.

B wWASNIS, Fred K. Facundus, Baton Rouge, ba.

YA SPOD, Harold E, Owens, Hernandn, Miss.

WNSZDK, Bruve K. McCasland, Midland, Tevas.

WaBA:, W, Stuart Foote, Newport Beach, Ualif.

Wo(NG, Hugh B. Ruffner, Paradise, Calif.

WaHSP, Fdward H, Brunemeier, Placentia, Calif.

Wak VY, Gen. John B. Bestic, UNAF Ket.. Uwrona
Del Mar, Calit,

K&MIU, William Kichner, Fouutain Valley, Calif.

WNeQHN, Brian 1. Wendell, Desert Hot Spring,

Calif,

l WAROMX, Henry 4. Juhnson, Ran Ysideo, Calif,

WIAC, S, Cruhe, Partland, Ore,

WINIFE, Tohn S, Duffy, Medtord, Ure.

E7LIR, Stanton Warburton, I1., Tacoma, Wash,

KTZR 1., Ufiff Lewis, Beaverton, Cre.

*KSDIDG, Roger A, Barnett, Columbus, Ohio,

KEHQT, Howard Rotrock, Grand Rapids, Mich,

KEMAN, Allen 8. Rush, Port Huron, Micit,

WHROHG, Donald G. Ream, Springfield, Ohin,

I WARBQGM, Gordon Llassel, Detrnit, Mich.

WASKUZ, Willlam A, Dow, 5r., Cannensburg,
Mich.

WARRPN, Ronald Reckwith, Williamsburgh, Mich.

K&LISW, Hanford Garver, Yermilion, Ohia

WARUZY, Rohert (I, Mrler, (3ttawa, (Thia.

KEVEY. Phillip 8. Maieske, Detrnit, Mich,

YOLts, George W, Bergman, Des Plaiges, TH.

WRDIA, Leonard K. [dnesa, Povnette, Wis.

WODPE, Walter B, Rne, bvanston, (11,

K@RHE, Fvelvn B, Glasscock, St Louis, Mo,

KW E i, Geeald b, Saott, M. Platte, Nebr,

WAWHRO, Walter M, Reed, Denver, Calu,

EHeGRY, Rohert ¥V, Beadles, Honolulu, Hawair,

VEABUT, Homer Abraham, Welland, Ontario,

VEIW, J. W, Cotter, Ottawa, Ontatio,

VETLIL 8. Gordnn Patetson, W, Vancouver, B.C.

HASRU, Istvan **Pista™ (rdog, Bodapest, Hungary.

EP4BOD,  Francsor “Frmk’™  Hou,  Athonto,

Puserto Rico,

*Charter Life Member, AKRL
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Correspondence
FromMembers-

The publishers of (57 sssume no respoasibility for statements made herein by correspondente.

ANNIVERSARY PREFTX

€,  Your League Lines in the Sanuary 1970 issue
comments on a distinctive prefix for 1976 for the
200th anniversary of American Independence. Why
not sav it as it is and use Al for the world to hear!
~ H. C. Keil, WAQAIH, La Grange, 11, 60525,

€  Nix to the whole idea. The potential of
300,000 U, S, hams changing their prefixes for a
year could be wvery confusing to all concerned,
(Jther countries' experience is not valid in this case
because of the relatively small number of hams in
the rest of the world. - Thomas F. Cuarten,
WA I DJC, Gloucester, A (01930,

L1} Yes, lets have a 200th anniversary prefix, Try
to keep afll call holders happy! Richard W
Kundall, Ko ARE, Livermore, CA 94550,

€], 3Suggestions for and actual uses of special calls
have been known in the recent past when some
nation was in a great year. However, the world
knows the tnited States und the world knows our
W and K calls very well. We don’t need a special
ved, white and blue paint-job to let anyone know
we are Americans. In fact, it wouwld be confusion to
do anything but go by no alias, only by our “right
names,” We are pot childven who must st like
pompous primitives. - Temple Nieter, WOYLD,
Evanston, {L 60202

&€ 1 wish to go on record as being vehemently
opposed to the idea on the grounds that it would
vause untold confusion. { am all for ¢commemor-
ating the event but not in this manner, — Jomes £,
Thayer, WIFZ, Farmington, NH 03835,

WEAK GRIFE

€. Of all the gripes and groans in ham radio, |
believe that mine is the weakest of them all.

Many old timers can tell that my aye falls in
the high school category hy the way 1 speak. They
then start sermonizing on why ham radio is yood
for vou and you’ll never regret having a ticket and
how it can help you in college and the rest of your
life thereafter. When you’re my age yaur parents or
guardians tell vou what'’s best and good for you,
The same goes for guidance counselors and teach-
ety in school, Both are fine in my book: but when [
turn on the rig 1 like to talk to peopie and have a
good time and escape the daily rat race of people
telling me what’s best, — Gordon Helle, WALSWE,
RBrookline, MA (021406,

WX3MAS
€ On hehalf of the officers and members of The
Delaware-Lehigh Amateur Radio Club (W30K)
lncated in Bethlehem, Pennsylvamia, 1 would like to
exprass our thanks for your help in promoting our
recent ciub project WX3MAS Christmas City U. 8.
A
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The ofticial bulletin sent out from WIAW
really played a big part in our {remendous success.
[iterally hundreds of the stations worked during
the project commented that they heard the bull-
etin wbout our project and were there waiting for
us to put WX3IMAS an the air. A total of 7,188
contacts in all $4 states and 102 DX countries were
made, We felt it was a tremendous success and also
a4 heart-warming and rewarding experience which
will long be remembered. - Norman Zoltack.
WASFGS, Bethlehem, P4 18017,

IT SEEMS TO US
€ An editorial eolumn like “It Seems to Us...”
does NOT belong in a magazine like 8T, and
shouid be removed.

Why do magazines print editorials? Most publi-
cations are privatelv-owned, and their editorials
express the ownerships’ opinions. But QST is
owne by tens of thousands of League members,
John Huntoon may be the editor, but bevond that,
fie is a League member, just like the 90,000 or %o
oathers of us, Su why does he get g page and a half
nf prime editorial space each issue, while the rest
of us are confined to a few column inches in the
correspondence column?

1t should be fairly obvious, thea, that a column
like Mr. Huntoon's represents an imbalance, as well
as 4 thregt to the democratic spirit of the ARRL.
In wview of this, the column should be deleted
immeiliately, Do any other League members apree?
- Krank ('Doneell, La Habra, C4 90631,

FIVE-BANDERS

4 Congratulstions! For the first time | feel
compelled to write you to commend yvou on one of
yvour actions, which [ believe has done an ontstand-
ing service to amateur radio — the institution of
the SBDXCC and SBWAS awards. | am a college
student, and while home for Xmas i1 was so
shocked to see the activity on ten and fifteen
meters — never have 1 heard the bands so popu.
Iated! Although the awards do not encourage long
Q%0s, at least people are operating and showing
FCC there is significant activity to warrant that the
“seldom wnsed” amateur bands be kept for ama-
teurs. | zlso hope that those operating on these
hands for the 5B awards will also discover that
they are good for the longer, friendly QSOs that
hams are noted for. — Timotay G. Juhl, WARQWR,
Almont, MI 48003,

JANUARY’S OUCH

€ | know it is in the interest of fairness that you
publish criticism as well as plaudits in the “'Corr-
espondence from Members™ column of 87, This
practice is laudable when the criticism is thought-
ful and constructive. | am disgusted, however, with
the occasional “‘rabid ravings” of angry, ill-infor-
med peaple which you see fit to print. it is
distressing to see their bitter invective given the
attention of heing published,
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This practice dnes not increase the effective-
ness of the correspondence pages of QST a5 a
forum for the expression of legitimate concerns
about Leagwe activities. In fact it may actually
deter carrespondence from members with reason-
able suggestions or complaints whao are loath to be
compared to these irrational, egotistical protestors.

The subtlety of allowing their own words to
condemn them is, [ betieve, wasted on the kind of
person who would write the sort of comments ’'m
refecring to.

Formality is certainly not regoired in our
communications, but dignity and reason are surely
prerequisites to useful discussion of controversial
issues, - Kenneth . Beck, W3IVQX, Newtown, P4
L8940,

€ 1 have observed that ignorant individuals are
seldom content to keep their ignorance hidden, but
are happy only when they are braying it to the
warld. This "ouch” cortespondence is one of the
most blatani examples of ignorance that [ have
ever witnessed. — Eart D. Crawyis, W7KS, Phoenix,
AL 85032,

Q | nhave just finished reading the January
“Correspondence From Members™ and | find it
depressing that some amateurs can be so nar-
row-minded and setfish. My roommate and 1, both
hams of seven vears experience, have found the
W1AW code practice and Official Bulleting very
helpful in keeping up our code spaed,

It seems to me that since WI1AW operates on s
fixed schedule that it would not be a fremendous
incortvenience for a ham not to solicit a QSO near
the scheduled frequency at a time schednled for a
W1AW transmission, If one doesn’t appreciate the
fact that there ate many amateurs and non-ama-
teurs who would like to be able to hear W1AW, I
would at least expect him to realize that one can’t
carry on a QSO in competition with WIAW and
therefore to QSY out of common sense,

Is a clear frequency at a scheduled time for the
hepefit of many too much to ask? Or is your
particular QSO more important to the amateur
community? — Jonathan W. Pearce, WB2MNF/WA-
SLJG, Haddonfield, NJ 08033,

€ 1 have discovered 2 very interesting and useful
fact about the dirty old men who wait eagerty for
the arrival of 0230 each evening to have another
crack at sending WIAW's code practice sessions
into 2 screaming and howling tailspin. Evidently
these fellows, for all their efficient and well tuned
10-Kw rigs, can only jam one of ARRL’ frequen-
cies at any one time! The obvious solution (unfor-
tunately only applicable to those of us wiith a
crystal-controlled first converter) is to tune the
receiver VFO to X020 MHz and keep, the left
hand on the bandswitch while taking copy with the
right hand (maturally lefi-handed amateurs will
have to reverse that procedure}. In this way a quick
switch can be made with scarcely a missed code
character whenever The Enemy starts to jam one
frequency after murdering another, In my case 80
and 40 meters work very well. — Herpert Drake,
Jr., WBGIMP, Milt Valley, C4 94941,

NEVER TOO OLD

€ Thought you might be interested “that it’s
never too old to learn.” After being a Technician
for many years and at the age of 67, 1 recently
received my General and Advanced ticket, and
work all of the other “over the hill boys” an 40
meters each day. Incentive licensing has stirred up
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the ofd noodle and 1 highly recommend ham radio
to keep vou young, Keep up the morning code
practice on WIAW. it's real good practice. -
Avrthur Beckman, WODIW, Indianapolis,IN 46222,

ARRL FlLM

€ | must compliment vou on “The Ham’s Wide
World.” It was shown in Cleveland on one of the
local ¥V stations, 1 am glad | got up out of bed a
litfle earlier to watch it. It was an excellent
presentation of amateur radio to the person who
would know nothing about the hobby. I enjoyed
the film very much and I am looking {orward to
seeing it again. ~ Gory Jones, WASYXT, Buclid,
Ghino 44132

€, | was passing some traffic to a station back
home when my wife came running in to tell me of
a TV program about ham radio that was about to
come on, 1 had read the QST references, but 1
found the film even more thorough, effective, and
delightful than anticipated. The varied and valuable
aspects of our hobby which were depicted in “The
Ham’s Wide World” made me feal proud to be a
ham. Congratulations to zll those involved for an
excellent job. — Erfe A, Lendau, WA2KER[Q), F1.
Riley, K&.

€ Congrats to evervone involved for excellent
fitm on ham radio. — Marshall 1. Lincoin, W7DQS,
Wickenburg, AZ 85358,

€, it is difficuit to befieve that so much inform-
ation on the many facets of ham radio could be
packed into a half hour movie, and still be as
entertaining as this one is. 1 hope the movie gets
the widest possible circulation fo the general
public, -- Ropbert Wilcox, K&0MS, Oworse, MT
48867,

€ The program was very informative and intee-
esting, and was presented in such 2 manner that a
non-amateur wasn’t feft in a cloud of confusion.
I'm amazed that so many aspects of hamming were
sgueezed into a half-hour Ffilm without losing
continuity. True, a lot of hamming’s activities were
not included, but what did appear should be
enough to stimulate a keen desire in anyone wha is
interested in getting a start in amateur radio. — Art
Pubr, WAQUEK, Plymouth, WI 53073,

GRANDFATHER

€  FCC Bulletin Na. 1003 on Amatewr Radio
Bervice contains this excerpt, “An applicant for the
Amateur Extra Class operator license who was a
licensed amateur prior to April, 1917 may receive
credit for the twenty-word per minute code test
and written e¢xamination Elements 4A and 4B
provided he currently holds a General or Advanced
Class license or qualifies for the General or
Advanced Class license.” This bulletin is dated
1968,

The period from 1917 to 1968 represents
approximately 50 vyears. It would appear to be
reasonable to request a change from, “prior to
April 1917, to, “at least 50 years.” If this counld
he done then, as time moved on, new, “‘old
timers,”” would antomatically become eligible for
the Extra Class license.

I do nat believe that all, “old timers,” are
exemplary amateurs but | do think that an amateur
who hay maintained his interest in radio for 50
years i3 probably sincere, dedicated and worthy of
this consideration. — Wolcatt B. Louis, W8BHJ,
Parmy Heights, GH 44130,
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CONDUCTED BY BILL SMITH,* KQCER

The Buzz

UROQRA is the watchword for March., While DX

on the high-frequency hands has remained
excellent through the fall and winter months, the
tiear total lack of F-lever DX at 50 MHz is evidence
that sunspot cyvcle 20 is declining. Prospects for
cross-country and inter-continental Flgyer DX on
20 MHz are not good, but those of auroral DX are,
Past sunspot wuvcles, duging their Jecline, have
produced excellent aurorai openings. March should
be na exception and some of the more intense
auroras, while not as frequent as during equinox
petiods, have occurred in the summer sonths.

Partions of the information to be presented here
will be old-hat o most vhiers, but a
once-over-lightly review is appropriate for the
neweomer to vhi. A basic background in what to
took for and expect may he found in the ARRL
I'HF Manual, Chapter 2. Later we’ll touch upon
some areas of interest to the more experienced in
auroral propagation.

The ¢GEQ alerts broadcast on WWV during the
first halt of the 19th minute of euch hour provide
same clue. New forecasts are broadcast each day at
0400 GMT. The (EQ forecast, combined with the
regular propagation forecast transmitted by WWV
the last halt of every fitth minute, may be used asa
guide for predicting an aurora, A W' or U7
forecast is the tip-off o be un the alert and to start
vour antenna searching the northern sky for
aurarally-propagated signals. Cw signals have a
wharacteristic buzz. Sideband often becomes so
badly distorted that it is difficult to understand,
and a-m is usually nnreadable.

In addition to WWV forecasts, which are not to
be relied upon entirely, @ check of the RO-meter
band in late afternoon may reveal an aurora in the
making.

Weak, waterysounding signals give good cause
to be on the alert. Similarly, the signals from
Canadian time station CHU, on 7.335 MHz, or
Kadio Moscow may be the clue, But these are only
clues; the sure way is to get on the air and make
some noise, Undoubtedly many aurora contacts are
missed because everyone is listening, particularly
during auroras of short duration,

The muroral zone extends outward from the
tnagnetic north pole in the northern hemisphere,
the reverse being true in the southern hemisphers.
Recause of geographic location of the north mag-
netic pols, aurora is much more common i the
portheast than in the western states of the same

#dend  reports and correspondence  to Ball Smith
KPCER, ARRL, 225 Main 8%,, Newington, Conn, 06111,
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geographic latitude. Aurora signals have been heard
in Florida, but never in western areas of the same
[atitude,

In most instances antennas must be pointed in a
northerly direction for signal reflection from the
auroral curtain, Great Ciecle distances (the shortest
direct distance hetween two points) for sarorul
contacis range upwards of a few hundred miles.
However, some auroras praduce DX in excess of
1000 miles, most common immediately after the
disappearance of shorter distance signals, The
long-range DX will likely be workable for only a
few minutes, so it is the alert operator who is
successful, There is no substitute for calling many
short CQs, und careful listening,

Another interesting aspect of auroral signals is
their occasional correlation with sporadic-f' prop-
agation. Tt has been fonnd fhat at times signals
reaching the aororal curtain may be contained
within the curtain or along its cdge and propagated
over long distances. There is conclusive evidence nf
this over paths from Alaska to Europe on frequen-
cies up to near the six-meter band. Amateurs have
made contacts between New kngland and the
Pacifie Northwest and between Alaska and the
Centrat States westward on 50 MHz under similar,
but rare, vonditions,

One amateur looking into this type of propaga-
tion is VE2ALO. Geoll' is investigating work across
the North Atlantic, The path from VE2ALQ to the
United Kingdom is not much different in length
than from VE2AIO to the West Coast. Geoft says
his abservations during the past two vears indicate
the trans-Atlantic path to be even mare favorable,
He has heard the 41.5 MHz BBC television audio
signal three times on aurora. (Sec the June, 1969
edition of this column, page 92, for similar
ohservation by W2BOC.) On two of the three
ocedsions, nhw North American auroral opening
fook place. With regard to £y, Geoif has logged the
41.5 signal seven times on summer days, but not
always on days when there was stateside £5. On
Decetnber 22, 23 and 24, 1969, VE2AIO logged
the BBC on what he helieves was Eg. The long,
slow fade normally associated with Frlaver X was
not evident, and on these same days there was
stateside &y shortly therealter.

In pursuit of 2 trans-Atlantic $0-to-70 MHz
contact with the United Kingdom. Geoff has builf
a4 70-MHz converter and beam, and has enhisted
several Fnglish stations to parficipate. Note that
English amateors do not have use of the é-meter
band, but rather the d4-meter, 70-MHz band.
Certainly this is worthwhile work with interesting
possibilities. Six-meter DXers located in the North-
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eastern states might do well to equip themselves
with 70-MHz receiving gear. VE2AIQ has laid the
groundwork for the across-the-pond DXers to
search our 50-MHz band,

Lf such an opening does occur, please be sure to
document it carefully as to complete time and
signal characteristics. Even the most obscure.obser-
vation could prove of great value not only in
amateur circies, but professional as well,

Much professional study in this field is under-
way and we shall discuss some of the findings at 2
later date. This is still another possibility for
amateurs to contribute to propagation studies, and
it was amateurs who discavered auroral propaga-
tion.

Sorry About That

[ have received several cards and Jetters telling
me a number of the box standings were wrong in
the January column. What apparently happened is
this. Type set for a previous month’s listing was
accidentally reused in part for the January column.
{t wasn’t until after the February column was
already set that the error was discovered. Therefore
the January errors were carried aver to February,
but through the sharp eyes of my wife, WBQAFL, §
hope this month’s listing is back in order. If not,
just keep those cards and letters coming folks! And
while you’re writing, how about 2 picture of
yourself in the shack, and some operating news for
the column?

OVS and Operating News

50-MHz E.openings provided much fun during
the holiday seasor. Here's a look by areas reporting
DX activity., WAIDPX, Mass., caught an one-hour
opening Dec. 13 working 4s, 8s, 9s, and @¢s. The
next evening Ray worked 9s but said the opening
was spotty. WALIFE heard multi-hop to California
on the 14th and on the 2ist John worked 4s and
o5,

From Pennsylvania we have four reports.
WNALYC reports several December openings, say-
ing the 24th was the best day. Paul logged states
from the east coast west to Kansas, WA3IWL says
the evenings of Dec, 23 through 30 were excellent;
he worked 4s on Dec, 20 and §s on the 22nd, and
WAIFMI noted similar openings, highlighted by a
Dec. 14 break to California,

Two reports from Kentucky this month: WA4-
GHQ worked New England, Texas, Oklahoma and
Missouri Dec. 16, and W4OTP chatted on ssb with
several New England stations on the 14th. [n
Florida, K4PKV found conditions very good. Dec.
LT and 12, Dick worked 3s, on the 13th he worked
KP4s BBU and DEC. Dick says KP4DEC had an
excellent signal from a3 new lnear. On Dec. 21
K4PKV worked all U.5. call areas except 5, 6 and
7, and on Christmas day, he worked WEABN. Dick
sa¥s WB4ILZ worked seven California stations
within 15 minutes on Christmas. K4PKV reports
also fair Eg January 3-7. WB4BND, Miami, reports
working Puerto Rico Dec. 6 and stateside Dec. 7,
8, 10, 13, 16, 19, 21, 23-25. Hoppy says the
Christmas opening was by far the best, seven hours
to everywhere east of the Mississippi. He also
canght several early January openings, and on the
2nd WB4IL.Z worked 65 and ldaho, the latter heing
an excellent catch from Florida. K4RBR, also
Miami, is giving WB4BND's kw. some competition,
with g pair of 3-400%Zs in his final.

March 1970

Bill, WOMTK, has erected this array of 4-slement
Yagis for his 50 MHz scatter work. The bays are
spaced 13 feet, the top is 40 feet above ground,
but look at the location! Rill's transmitter is a
Swan 250,

W6YKM reports a S-hour opening Dec. 12,
during which he worked alf call areas except 1, 2,
and 3. Fred also worked VE6 and VE7, all with
exceptionally strong signals. WAsHXM. noted the
Dec. 14 opening, working a2 number of Oklahoma,
Texas and Pacific Northwest stations, The next day
Pete again worked into Washington and Oregon.

WB6 Z30, a newcomer to six meters, worked his
first Eyg, while on Christmas vacation from Califor-
nia Polytech. Charlie worked Oregon on the 13th:
Texas, Washington and Oregon the 14th; WA7FHP
in Montana the 24th; and on Chrisimas, WSSFW
and WB4ILZ, Not a bad introduction to 50 MHz.

E7ICW notes six meters heing active in Nevada,
with himself, K7ZOK and WA7s DSP, 1ER, and
JTH handing out contacts. Al reports Dec, 13, 14,
and 17 and 19 openings from VE7 to Minnesota to
Louisiana, KT7NVU, Wash., says the £ season
peaked on the 14th with a 5-hour opening to most
western states.

WABIBK, Ohio, says “‘mostly quiet with a few
4-landers breaking through on the 29th.”™ WAo.
YXA, Indiana, reports a Dec. 14 contact with
VE2ALOQ, and work with Wis and 4s on the 22nd,
WREIT, Cedar Rapids, lowa worked Is, 2% and 3s,
Dec. 24, WPPFP, also lowa, worked Florida and
Colorado Dec. 221 25, 3s and 8% the next two days.
In Colorado, WRMTK reports B¢ on Dec. 14-16 and
19-29 except the 26th! Bill worked just about
everywhere except the northeast states. Bill’s
neighbor, WPMXA, reports similar success, inglu-
ding a generous helping of Washington, Oregon and
California stations which would make eastern
DXers envious. At least it’s nice to know there is a
chance,

In the Caribbean, VP2MIJ, who signs VE3EVW
when not wintering on sunny Montserrat, worked
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WRHGH ., a3 10 1308 YKIATN .. .3 319417
WARCE,,, .42 9 [289 FEOD o1 1 S10g
KSWXZ |.l36 10 tdsh KH6LIK . .2 2 2534
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‘T e figures aiter #ach call refer to states, vali areas and
milenge of hest DX, Revised March, [970,

W8RSL, Ohio, and WOKXQ, Illinois.on £y Decem-
ber 23, at 1500 GMT, Monty says he heard several
3s and 4s until 1710 GMT but couldn’t raise them.
He suggests DXers. look towards the Caribbean
more often. Monty also says, “‘no TE noted since |
atrived on Montserrat December 19th.”” He should
be having it by now, VPIMJ will be active until
April,

KTHIX/KGS closed on Guam December 26th,
after 2 years in the Pacitic. Ken worked Japan on
Dec. 17, 1y and 26, He says KA200 and a number
of JAs (Japanese nationals) operate around 50.11.
From March 1968 until his departure, K7HIX/KG6
logged 202 six-meter DX contacts; mostly Japan,
but also including Ukinawa, Australia, Hoag Kong
and Hawail, Ken says Morry, KGBARW, remains
active on (Guam and that KLTDTH;/KG6 has a kw,
on 144 MHz, looking for Pacific stations to
schedule on tropo or meteor scatter. Any EME
possibilities, Lee?

We've heen requesting more scatter reporis, and
this month we have several. Some are (vpically
ionospheric scatter, others are enhanced meteors

during the December Geminids ard January Quad-
rantids showerts.

WeY KM says scatter was excellent Dec. 10-13 as
the Geminids meteor shower peaked. Ionospheric
scatter is popular on Saturdays and Sundays from
1600 to 1730 GMT. Stations in the Bay Arez
transmit the first 2% minutes of each five-minute
period. Stations m Oregon and Washington trans-
mit the second 2% minutes. Frequencies used are
between 50.102 and .105. WaYKM has worked
WTEN every weekend since mid-August, with BO
percent copy on most contacts. He lists the
following stations as active every weekend: WTFN,
WATGCS, KTVNU, K7BBO, and W7CNK. They
are often joined by WTUBL and KTWUP,

The (Quads shower brought several observations
on six and many o two meters, and all closely
agree the meteor shower peaked Jan. 3 hetween
1800 and 2100 GMT, WeBll worked W7TFN,
K7BBO, WATFVT, all Washington; WATAWI and
WATGCS, both Oregon; WTUBI in Idaho and
WASQOP, New Mexico. WBoNMT ran a series of
schedules with W7FN and WTUNK during the
Quads shower, Jan, 3 and 4, from 0700 to 1200
GMT. At 0700 signal levels were about normal
with nearly continuous detectable residnal and a
few bursts. By 1000 GMT, signals had started to
increase in residual strength, and bursts were longer
and more frequent. At 1100 GMT, the residual
level had increased to almoest continuous 10 to 20
dB over the noise, and bursts up to & seconds
duration were 59, W7FN and W7CNK live within
30 miles of each other, so Louis had them transmit
simultaneously. WB6NMT copied them at times on
different busts or at differing times during the
same burst.

In Washington, K7VNU says scatter conditions
during December were generally poor, though he
copied WB6NMT nightly, making contact about 50
percent of the time. WB6NMT, W6YKM, WBa-
OKE, WB6GKK and Ké6PXT are the most often
heard at K7VNUL John runs 150 watts to stacked
5.element Yagis up 70 feet.

Coloradn’s WPMTK reports excellent scatter
success. See the picture of his array elsewhere in
this column. Bill works scatter just about anytime,
hut on the Jan. 3 Guads peazk he worked WHQIN,
Minnesota, several Texans, California, Washington
and Oregon. ‘“Rest scatter ['ve ever heard — up to
59, Bill reports. He and neighbor WOMXA regular-
ly work into Denver, a path of 185 miles. So what,
vou say? WOMXA and MTK live near Fruita,
elevation 4500 feet. Thirteen miles awavy the
mountains rise to 7000 feet and keep rising to
13,000 feet at 147 miles. The signals then drop
into Denver, the mile-high city, 145 miles away. In
the Denver area, WPAJY and WAPKIN are the
most often worked. WPMXA, like WOMTEK, works
6s on scatter without difficulty, WASAKM being
the most consistent. One last report on the Quads,
WOPEP says the tost activity was on Jan, 3
between 1838 and 1930 GMT,

WAZCVE, long-time NCS of the East Coast VHF
Sideband Association, says their weekly Sunday
morning net, 1600 GMT, has moved to 50.175 to
dvoid scatter operators in the Jlower portion of the
phone band. K78BBO, Washington, is nearing cum-
pletion of a new kW final to go with one just
finished for [44; and at Everett, Washington,
WIMZN says he likes six for its uncrowded
frequencies and wonders why more operators don’t
take advantage of vhf for iocal contacts.

[44 MHz. Meteor scatter was excellent during
the lanuary Quadrantids shower, WPLER, Minn-
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vsota, says the shower peaked late the morning of
the 3rd and estimates a radio count perhaps as high
48 300 per hour, John cupied eight consecutive
15=econd bursts from WTRQT at 1830 GMT, The
jonization was dense enough to produce a met-
eor-related Fy opening on 50 MHz. Similar obser-
vations were made across the country and there
were  reports  of meteor hackscatter on 144,
WPLER wonders who the W4 and W7 were who
were scheduling on 144,056 at 1830 GMT. At
column deadline we have these reported contacts,
mostly on the 3rd.

KAGL: WAQCHEK
K41XC: K2RTH, W2AZL (without skeds)
WIR QT KPCER, K@MQS, VETBQH
WOLER. K2TXB, WTROT

KPORR: WIRQT

K@MGS: KNI, W) YO, VEZDFO, VEICWT
WAPCHK:  K3GL., WRIYC

VEICWT:  KaGl, KOMQS

VE7BQH:  WTROT

Surely there were more contacts, how about more
reports, fellows?

WEIDU says the Geminids was yuite poor,
though he did hear manv bursts from W4CKR
scheduling KPCER. Both Bev and mvself wish we
had done as well hearing each nther as WBIDU did
hearing us! KAGL reached 37 states worked by
contacting WAPCHK, Missouri, duting the Quads.
The contact with K4GL was WAPCHKs first on
ms, then be worked WOIYC, who is providing
much Colorado 2-meter activity, VE2BG] is now
signing VEICWT and has worked 18 states,

A meteor shower receiving little attention is the
Ursids, Dec. 20-22. W1FJH says the shawer has a
"minor™ rating but during his successful Dec. 20
schedule with K@MQS, it sounded quite good.
K1ABR worked KOMQS on the 215t and WOLER
worked WB2SIH., WI1FIH reports also he and
VELATH, Nova Scutia, have been scheduling over a
500-mile path. Since VEIAFB  erected a
d0-element collinear regular contacts are made
with signal levels usually 30 dB out of the noise,
Shows you what decent antennas will do on a
mostly over-water path, WIISM is back to 23
states worked after leaving Massachusetts in favor
of New Hampshire. Don is scheduling WOLER,
Minnesota, daily at 0400 to 0500 GMT, on 045
and 039 respectively, for those wishing to check
meteor counts.

Another schedule of interest is that between
WS50RH and XELPY, Mexico City, daily 1315 to
1345 GMT,; both siations near .09, bhut XE1PY
perhaps 1 KHz higher. Their first contact was IDec,
26, and several have been made since, XE1PY is
running good power and KPCER has heard pings
and letter bursts from him in South Dakota, a
161 5-mile pati!

WBIZWIK, New Jersey, enters the states-worked
boxes this month with an impressive 32, Steve runs
# kw. and 15-element Yagi. YEIBON has raised his
total to 34, tops for Ontario, VEIASO stands at 33
worked. WOHOZ, Missouri, nears a box listing with
18 worked in 7 call areus plus VE3, WIRQT is
dctive again from near Salt Lake City and says he’s
dvcepting schedules on a first-come, first-served
basis, Pat runs # kw, and 20+ dB array, putting out
an excellent signal. W7IRG, Billings, Montana, has
moved to a oew home, Ken is preparing for a
renewed assult on the bands and says he regularly
receives television channel 10 over a 300-mile path
at his new location. KOMQS is back to 28 states
worked, and during the past four years has made
imore than 70 ms contacts.
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Before the Geminids shower, VE2D VO ran four
times a week I3.minute skeds with K4GL. Pings
und bursts average 25 per schedule, byt of reql
interest to VE2DFO was that the 940-mile path
seemed to show tropo scatter possibilities, This
observation coming in winter lends hope nf sye-
cessful tropo scatter contacts during the more
favorable fropo months.

Now some random 2-meter news:

W3LHF is now W3ZD, and his states worked
standing has been changed accordingly. WOWRT,
Umahaz, says the Ak-Sar-Ben Radio Club's repeater,
WOEQU, is prompting much fm activity around
Omaha. The frequencies are 146,34 in and 146.94
out. WSUKQ says most Baton Ronge area 2-meter
activity is on 1946.94 fm. K3CZI and WIMFY are
running & ssh net Sundays et 1500 GMT on
145.025 and checkins are welcome, Nine members
of the Tu-Boro Radio Club, College Point, New
York are on 145.62 rtty at 0130 GMT daity. They
welcome new participanis. Contact W2LXC for
details. This information is from WA2PMW.

In preparation for the March aurora period,
VEZDFO suggests aurnra DXers adopt ms tech-
nigues with eastern stations calling CQ)s the second
30 seconds of each minute. Don savs voluntarily
setting aside a segment hetween 144.11 and
144,125 for this eould lead  to more Jong-haul
aurora contacts.

(Continuwed on page 76}

220- and 420-MHx, STANDING
220 MHz, K2ZRIW . ...5 3 -
WISEN . 4 e
WIHDG ... 13 5 450
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4 260  VEIAIB....5 & 4sp
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MURPHY is the old man of the sea that everyone
of us finds as a constant companion from the
moment that we make our first attempt on the air.
He makes very sure that we can’t Jdepend on
anything except his whims. We can’t expect
arm-chair copy on every contact, in fact, we are
never sure whether we will get out of the backyard
sometimes. We come to know that we probably
won't log a badly-needed section or country in the
contests, and we can only hope that conditions will
be half decent when we plan to keep a schedule.
But one thing we can expect to have to do the
minute the word leaks out that we hold a license is
answer lots and lots of curious questions about it,
and there is one that we can be sure we can get
from everyone: “How far can you get with your
set?”

One of the many tangible awards of amateur
radio is the vast array of certificates available to
mark onr achievements in just about every part of
the smateur radio service. YLRL offers a parailel
of some of the mmjor ones but in this case there is
the additional requirement that ull the contacts
must have been made with women operators.

Among the most popular of these certificates is
the WAC-YL that proves two-way contact with
women operators in each of the six continents of
the world, Antarctica is not included because there
are no wornen on the ice who are licensed amateunr
1adie operators not vet, but Evelyn Scott,
WONZP, will be heading for Antarctica this spring
and hopes to be zble to operate, with proper
permission of course, WoNZP/KC4. While a con-
tact with her will not alter the rules for WAC-YL,

*Y1. BEditor ,Q87. Please send ail news notes to

WB6BBO% home addresy; 1036 East Boston St.,
Altadena Lallf 91001

wac -—~-

WAC/ YL
,‘E@un}; Fadies” Hadie Trague
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WAC-YL Certificata,
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it would add a really rare flavor to the certificate
for those fortunate enough to log Evelyn during
her brief touch with “the ice.””

QOf the 807 certificates that have been awarded
since its inception, the Ffirst was issued to none
other than W2QHH, in 1948. There is a gap of
seven years following Howie's acquisition until two
more OMs, ZL1BY, and G42ZU, were the second,
and third persons to receive it, Since that time the
search for YLs on each of the continents has
become extremely popualar with both ¥is and
OMs, for unlike the DX-YL, WAC-YL is available
to any amateur radio operator who submits the
required qualifications.

The tnles for acquiring this blue and silver
certificate are: 1. The YLRL issues a Worked All
Continent-YL wcertificate to any licensed amateur
in the worid, 2. Two-way communication must be
established on the amateur bands with the six
continents: North America, South America,
Europe, Africa, Asia, and Oceania. Any and all
bands may be used. Cross-band contacts are per-
mitted. Contacts may have been made over any
period of vears. 3. Contacts with all six continents
must be made with duly licensed woman opera-
tors. 4. Contacts with all six continents must be
made from the same location. Within a given
community one location may be defined as from
places no two of which are more than 25 miles
apart. 5, Six QSL cards, or other written confirm-
ations, showing proof of contacts, must be sub-
mitted with application. IRCs, or equivalent there-
of, must be zent with the confirmations to finance
their return by first-class mail. The YIR1 will not be
responsible for any loss or damage to same. 6.
Decisions of the WAC-YL custodian regarding
interpretations of these rules as here stated, or later
amended, shall be final. 7. Send applications and
confirmations for this award to: Miriam V. Black-
burn, W3UUG, WAC-YL Custodian, Box 2, Ingo-
mar, Penngylvania, 15127.

Mid-West YL -~ Plan Abead

What? Annual Mid-west YL Convention.

When? June 19,20,21, i970.

Where? Ramada Voyagers Inn, 401 Detroit Street,
Flint, Michigan.

The registration will be closed Apxl 1, 1970.
The total fee of $8.60, includes regisiration;
Saturday luncheon; Saturday banguet. For the
OMs who will accompany their Iadies, the banquet
is $4.75. For alt registrations after the April 1,
deadline, there will be an additional fee of £.50.
Send to: Marion Bees, WBLJAP, 2039 East Whitte-
more Avenue, Flint, Michigan, 48507,
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The Flint YLs are sponsoring the 1970 meeting,
Those who have never attended before are infora
wonderful experience. Thase who retun year after
vear know that these are three days well worth-
while. Sa, if vou hold that amateur radio license,
and are a YL you are eligible to atiend. Don’t
forget those swaps!

Colegas y Amigos

The “Peaple to People” program has a very
personal touch between the Mexican and North
Amertean amateuts through the annval motoreades
to Mexico, us well ay meetings held in Southern
California attended by representatives from both
vountries. In the group are 18 YLs, as well as
OM-XYL combinations. The gals who are members
of Colegas ¥ Amigos are: WB6TZYV, Dixie Amuold;
WRB6DEFN, Roberta Baldwin; K6EXQ, Cornelia
Hauck; WAGUBU, Esther Gardner; WASTOH, Eve-
lyn Fischer; WBGERM, fan Rogers: K6ELO, Rox-
anna Griges; WAGEZI, Helen Miller;, WB6OTP,
Marian Peak; W6PJU, Mildred Maxon; WeDOY,
Harriet Amborn: WBeDQZ, Alice Ginsburg; WA6-
18Y, Myrtle Cunningham; K6PRN, Edith Smith;
K6KDB, Merrien Swanson; KeJZA, Dorothy Cha-
fee; WAGHYU, Mary Ann Eastman; and WAGQJO,
Margaret Graham.

The YLs who were with the 1969 Motorcade
visited an orphangge in Ensenada, which is one of
their projects. Some DXpeditions go haifway
around the world, but none has made more friends
un 4 vontinuing persenal basis than this group.

WATBDD, Joan Gallagher

For Joan, happiness is a Bug between tier fingers
and a traffic net to meet. She got the OM a short
wiave receiver for Christmas and they “just hap-
pened™ fo find the amateur frequencies on jt. Joan
was perfectly content to remain an SWL, but the
OM put the pressure nn and they both received
their tickeis in 1965, Joan has never heen sorry,
Her favorite form of aperating is cw and so far as
activities go, traffic handling is tops on her list with
rag chewing a close second.

WATBDD was heard on the traffic nets soon
after she received her General Class license in the
Northwest Slow Speed Net, Two years later she
was checking into RN7, and for over a vear was the
only representative trom ldaho. loan operated a
cw rig at the Girl Scout Roundup in 1965, and
rmaintained z 2-meter link with the National Bov
Scout Jambores in 1969, where she hundled over
600 pieces of traffic for the BSA. Joan is a member
of the ARRL, Y 1L.LRL, and is Secretary-Treasurer of
the MINOW Net. She holds YLUC, RCC, CP-30,
stid WAS un 80-meter ¢w. She has an ORS
appointment and has plenty of BPL cards and the
Trattic Medallion to prove her activity is anyihing
but cusual.

The OM is WAT B and they have one daughter
who has not yet shown interest in radio, Joan’s
other hobbies are reading and needlework.

New Harmonics Editoss
Harmonics, official publication of YLRL, will
have aew editors in the year 1970. The GAY-
LARCS have volunteered to handie it as a club
project, which is something new in the 30-year
history of this magazine.

March 1970

California ¥YLs who were a part of the Colegas v
Amigos trip. Front row: Esther, WASUBU; Mil-
dred, WEPJU; Senora Socorro Plaza de Tico,
XE2YX. Back row: Roberta, WBSDFN; Darothy,
WEBBOSE.

XE2Y X, Sencra Socorro Plaza de Tico, with one of
the orphans at $t, Theresa orphanage during the
November, 1968 Colegas v Amigos motorcade visit
10 Mexico,
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WA7ZBDD, Joan Gallagher.




The Galvaston Area gals succeed WASAOQE,
Maxine Hanberry, who took over the editorial
duties from WABLWE, when Madge’s activity on
MARS became tod involved to allow her to
continue. Under Maxine’s edijorship, Hormaonics
has received several awards.

wyL News and Views” extends good wishes to
the GAYLARCS in the latest project of this
extremely active YL club.

Meat the Club — NYC-YLRL

‘The oldest of all the Yl clubs was organized
originally as u Chapter of YLRL in 1941, by
WINAZ (now WENAZ) s a part pf this new
vrganization of women amateur radio operators.

NYC-YLRL meetings are held every other
month #t the home of uvne of the membess.
Luncheon meetings are held each June znd lan-
uary, and there are not meetings during July and
August, Any YL visiting the area is welcome to
attend the meetings, If there are none scheduiled,
then she wilt be invited to attend the NY Radio
Club meeting at the George Washington Hotel.

When the Hudsonm Amateur Radio Cuouncil,
comprising a number of the clubs in the Metropol-
itan Wew York and New lersey area. hold their
bi-annual conventions, NYC-YLRL take charge of
v 1L fupetions, and maintain a hospitality roam for
bath men and women who attend. During the
World’s Fair in 1964-1963, members of this club
assisted in manning the official station K2US,

1970 officers are Dot Wescott, K2DPN, Pres-
ident; Saliie V.obenthal, W2UXM, Vice-president:
Helen Zupatn, Secretary: and Madeline Greenberg.
W2EEO, Treasurer. Since the NYC-YLRL does not
have 3 net, there is no certificate.

WB4IKS, Anne lrving

Yhe was born in New York state, is a former
model and owner of 4 major beauty salon, and
came into smateur tadio because she had to
undergo surgery, While hospitalized, Anne met
anothet patient who was 2 fham. Through bhet
suriosity, Anne learned the code and got her
license although she had mno station for a while.
WRALKS otticially went on the air in 1968,

Anne is best known for the assistance she gives
on the air to mmissionaries, and to people in trouble
who need help, Bhe has used her phone-paich
equipment to connect parents abroad with their
children in the United States, to arrange for
welfare of travellers, and to keep relatives in touch
with » member of their family who is undergoing
surgery. Anne has assisted in plans for a honey-
moon: nelped 3 member of 4 ship's cvew who
needed hospitalization: as well as keeping service-
men in touch with their homes.

She doesn’t operate DX other than her participa-
{ion is the HALQ net, and emergency work, and

Wa4iKS, Anne lrving.

gnjoys working beginners who are just getting
started in the Novice bands.

Anne designs and makes ber own clothes, and
when she isn’t busy on the sir, of sewing, her
hobby is her home, In Octaber 1969, WB41KS, was
honoted by radio station WEFUN, in Miami, with
their Citizen of the Day award, made in “pecogni-

tion of outstanding service to the community.”

WORLD ABOVE 30 MC,
{Continued from page 73)

230 MHz and Up activity s at its seascqal low this
time of vear, but WBG6NMT reports on 220 EME
activity. WB6NMT and WTCNK heard nothing
from K2CBA dusing December tesis, prohably due
to a dish feed problem at K2CBA, Jud is working
on this and should have it solved shortly, WICNK
has finished his 160-¢lement collipear array and is
correcting matehing problems. WBONMT has de-
bugged his paic of A0 X3008 final, solving his drive
problems. louis says WB6TJIO has a L00-watt
transmitier working, and that WASIYG and KsITZ
have 220 projects underwey.

VE3ICWT is op 220 with a 5494 and 9-element
Yagi. He reports contacts with W8IDU und
W2CNS, and is looking for some ys, We don’t have
a ¢ listed in the states-worked box. Any candi-
dates? WB2WIK has 100 watts on 220 aud a
1 §-element collinear.

On 432, Al, WODRL, has been scheduling
K41XC, a 1150=mile Kansas-to-Florida path, and
WalkI, Virginia. During the December Geminids, he
heard pings from W4FI. During a Dec. 22 Trsids
schedule WoDRL got pings and 2 W4 burst, Ted
heard § pings in Virginia. The (Quads shower was
better. Al copied 4 bursts of up to 10 seconds in
duration and numerous pings from W4FJ]. Results
at the Virginia end of the 1000-mile path were not
quite as good. W9DRL comments that frequency
readout may he the major problem on 32 skeds.
Accuracy is of extreme importance, because ms at
432 is shortdived: but 'd het that betore the year
is over Al is going to make the first-ever 432 ms
contact,

WB2ZWIK is active on 432 with a 3894, His
converter is @ Parks 432-3. That converter is in
wide use but most have checked out having 2 6 to
g dB noise tigure, WB2WIK says W4APT and
KASUM have a converston for the 442-3 that
jowers the noise figure to 1 dB. Charlie and Joe,
how about passing if along 50 We may publish it in
the eolumn? K2ARO has increased his 432 stand-
ing to 10 worked and is building towards S00 watts
on the band, W2DWI, with 16 states worked on
432, says he has worked 1o0 different stations on
the band and wonders if anyone has done betier.
WAZFGK sports a 4CX2508 final and 24-glement
collinear. goadl for 13 states,

On 1296, WBEZIY. in Kansas, says he, WAPIYEK
and WRYMG ate active. WPZIY is experimenting
with antennas and converters. W5AJG, Dallas, who
also signs WSHN, says KSPUT in Gainesville,
Texas, has 20 waits of ssb on 1296, WSLDV,
Houston, has a 40-watt 2039 rig- WSHPT, Bedford,
has 35 watls on the band and WSAJG runs 45
watts output. During the summer tropo season,
W5AMG says paths up to 200 miles or so are
generally solid. Helix and 7-foot dish antennas arg
favored.

WaHHEK has his 2304 MHz kw. working and
continues EME tests with WiIGKPE and {ropo
seatter schedules with WA4HGN, (R

QST for
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CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

Anyone who has tha least familiarity with
wizened editorial minds knows perfectly well
what the subject of this month’s intra will be.
Dern tootin’, an np-dated sample of thore ques-
tions transmitted i the first ARRL DX Contest
some forty vears ago (last month's “Flow's™).
(Oh, just in case somebody wants fo try it that
way again in the interest of more meaningful
Q80s or something, Might even bring us back
closer to our cralt. . . .

(*-13. How mauy seratehey are an your {rans-
reiver?

Lu3, Arve you insuved against loose knobs?
D-31, How bigh are hhe front feet un your

irangceiver?

A-23. Areyourchrome strips panel-mounted or
breadboard?

(3-A. Do vou know who scratched your trans-
ceiver?

¥-1. How many JdB8 over 89 ean your S-meter
read?

=8, Dn your house lighte blink when you
cough?

M-17, How Ao ynou level npeven iransceiver
fent?

O, Do you get good fantory service on licme
Lknobs?

F-7, What is the best urnount of echrome on 4
linear?

H-34, Do your neighbors’ Yights blink when
you eough?

X-18. 1a your keyer paddle bright red or bright
green?

33, Does your mike onrd rench the refriges-
ator?

B-1Y. [}o you ever use spaces with your new
keyver?

X-18. How meany mikes can you {est cob-
wecutively?

“¥7RELE Wenl Lawrence Ave,, Chiczgo, 111, BG85G,

I~14, Ioex the family pap your VOX from
the kitchen? .

Ohb, enough on the technieal. Most of 122 are
sail to be applianee ops anyway, and we wouldn’t
want to discourage contest participation by being
overly acientifie. How about something along
thix line to fit other vital topies of the day?

B-6. Heratebes aside, what do vou hate moat
abont ham radin? :

W-16, Lid yon have difficulty Hnaocing your
station?

2«12, What's the tesale value of an unseratehed
‘88 Zupersparker?

A-Y. Haow lonty elubs and societies have you
rasigned from?

(.38, Which
ignore?

J-1. How do you chase atheny off your favorite
frequeney !

eudin regulation ig pssiest to

Say, thig i a fun gaine, Maybe instead of the
Leagne whomping up the questions everybody
should rig their own, An analysis of D% Test logs
could then well provide enough data for years
of resenrch into the state of the art, to say nothing
of geveral volumes of Hintg, Kinks sl Strays.
ARRL Contest Committeemen, GRV?

Who:

S0 2 MC DE K8DHT” sround 1802 kHz
way krown to be a reliable tip-off that the bounce
wag getting long and interesting on 160 ew. The
low bands were Tum's DX beat aithough he
caught his share of stuff with the 20-meter erowd
as well. We're grieved to relay this notifieation
trom friend WOUCW: **Om January Tth Tom was
electrocuted while working on his rig. KSDHT

HBOXFY, DXpeditionary production of Gateway to Europe Radle Club's DLARM gang, issted some 2400 Liechtenstein
Q50s last mid-Cetober. That's DK1BN and DL2GB making a stickcheck aboye Vaduz valley, logical QTH of the Menth.

(Photos via DLAER-WAPHYS)




wus » fine fellow, so interested in all aspects
of building and operating.” indeed he wus,
and “How's” loses a frequeut coutributor fo
these pages. I anything can be gained by such
a tragic loss it may be in this warning: Take
every care and caution in the handling of your
equipment.

What:

Better unlond some mote sox 11X pepeds this wenth
heforie vile nifl disgpuears under a peper mle-up, Sounds
like solid skip to wll pomnts in your “*How's" coimdtahlel
. T DX perimenting with slow-sean TV apd RTTY.
- JILGF. . . . "OBS and VS here,” ~— WBSCEH, . . .,
“Y¥ery 74 frow Parisl” — 3VBAA-FIQQ, . ., 'inta real
charge ont of Lizommrebaby's *Make 88, Not QRM """ —
LAGAD. _ . . "There' u close link brlween the U A,
wnd wur eby of Plymouth.' —— G3VUCG, .. "ond 00X
oy 1A - WNZKEA, . . . “Need foras for new 5bB-
WARY — WBOSDZ, , . . “Ferhaps my uld eall J2GX 18
remembered at ARRL even though uld friends Wis DX
wad TH are retired,” — JHIWIX L POHZY Vs last
BE-NXCC huldont was o country om 20 meters.’” --
WLUW, . . . "Hangipg I8 tov woud for the lids who
mesged  around on M R's frequency,” - WA2BHLI.
L. UEMIAAT /R knogked me oH my chair with an
suswer to tuy routine J087-kHa Q7 - WIEY. . . .
10\ new KM licemmen hawve been issned sinve Heplember,
10887 — WASVEL. . . . “laterest ju ‘DXpedition  of
the Month' sctivities has meressed considerably since
ipseption  of AB-DXCC - WAGHK, “ieh  HEm
from Australia but draw hlanks on Y KBRW. WHRKLO,
.., Heen scheduling #LIRD for some thirty yeurs on
ow, z-lo and now ssh,'toee- ALL . . . eep up the
zguad work, ARRL. - WABVEP, . . . “Hud Jdithoulty
ubtaining & VEO for my Macquaerie siation.”” -— AXBEDY-
ZLAKY. L toontaet e with osny questions about
HTTY uchivity in Cerroany,” —ITNYXB, ., . *'1 par-
tieularly enjoy the photos of DX amateurs in Q87" -
DM2APG, . . . "WNAF, ;my XYL, cuoght 32141, on
fifteen,”  WAYOK. . . . “From eiperience with previous
l'XEeditiona we depided apainst preacranged schedules.”
e GIUPT-GDOGUW, . . . “Moving to  muother  Twise
here 1n Woito revealed what junk we had accuouiated 1o
four years ut the old QT}E." - HOITH-KS0DZ, . .,
“Yigited with neighbor JATIMHU/ W2 after noting his
address in vour  pages.”  es-YO2BQ. ... MAnyone
interested in ® ZFI1 DXpedition for Juls?’ - WB4IZLL
... T uimo wock two weters with a homemade half-
watt transeeiver and il-element heam.” — HBSAOE /W4,
oL HMy 8B-200 goes well with w B-fl-bigh Th-toeter
dipole.”” — WAIJMR, . , . "Finally gut to the bottom
of & mouatan of YSLo details.” - WTBE. . . . “1iood
I¥X on 15 phope here thanks to s new 25-ft-high minibeam
wnd  HW-THL” — WALIKZ, . . . “Loipg-path  Africans
ioll throngh on 20 ew' - KSMHG/6, . . . "9NIMM
and PRTLG in rapid suceession un 20 sah; whet & peirt”
- WALZZU. . . . “iwenty fair, fifteen hot, and ten
funtastie.” — WARJHQ, . . . “lots of fun and interesk
thig season working DX the hard way (1601 — WIBB.
... “Heen chasing a YMBMG 081 for bve years'' -—
WILNQ, . . . "'Don't really need my lineur for plenty
of 21-MHz 1%, -— KATWJI. . .. "Things still looking
up on 10 ew.” . WB4EPL .. . "Not sure which would
please e moat, Jdelivery of a pew 8T of wy overdae
WHSZY QEL - WRYGR, | . . “Rest DX times hers
on Hil ow bave been viofe to predawn st the eastern end
of the eirenit,” ~ K6KA, , . . “Heads of JAs on 21 and
2% M Hz.” — WIDAL, . ., "{iood pickings on 10 ew.” -
K3GUI. . . . *‘Have & Rube Coidberg rope rotator for
wy homehrew  twoeelement  guad,” - WASSQY, . .
“Hope this is the Hrat of many & Li-meter repart to wetne.”
— WB2GVE. . . . "I'll be watching 'How's' to see if
the ZA2 1 worked tyrns mit okay.,''-— WASIYI, | ..
"After 47 slates az & Novies 1'm applying fur WAS and

WAC as a Cenerzl,” -— WBALIL. . . . "My new thres-
plement Yagli works oub weil on 15 -~ WAFOS. ., .
SHEPLYE peaked frum the wrong direetion on my Hl-meter
heatn,” -~ WISWX. . . . “FBRXZ, on moroings st 180-
1400 GAMT, I8 tough by esleh’ -— KBGEV. . . . My
new triband quad’s %W R is £.3:0 o lower acrogs 20 through
1Lt e KETRF. . . . “We of Capituf il AR.CL sun 2
kilowalt to & verbieal atup the ©d Henate Hulding.”
WAIKSD-WIUSS, . . . “I!Xing is limited here by
a college thesin dne Apni Ist." - WAZYWR. ... "
crrtify that JABALR's August sctively at my atption
wus  lemul. — QRYAK. . .. "Five-Band 11X just
v OWINL. ., . UiNever heard of fhHEMAR' ",
GE. .. . . "*Foclose] tind the 233 QTH needod
by WNSYBW." - K4OCE, . . . "Iy former DLACM,
ELTANR and SVPAB.Y  Wasud. ., . . “My previous
pall was UASAYN, — UAIRF, .. . "diggest vou res
print the Jesven curtonn from Uetober '83 QST Wa2-
BON. . . . "Here ate photos of our of my Q8L hoyn”
o W2GFN. . . . “8till enioy the wuis and keep cunning
inte ol rurdio  irfends.” ~- W2GP. . ., "Dutch X
Certificate {1D X4 13 available for proved eommunication
with 25 Hollend amateirs, dwo PJs and ome P21 from this
socicty st F.h Box 180, Urouingen.'’ - YRZA.
Huame very hne X on LA meters.” - WNeJUU. ,
Uhiy 3&-ft-high 21-MHz dipole rups nrth-gouth,
WN2ZFQF. ., . “location here 15 4600 feek E-N Py
ZEGIL.. . . . “lla Navy grys in sSeotland look farward
to ORT ench month.” - GMSES APK AQA. . . . MHRee
vou again Houd with oty 10X notes.” — WNZDRS. . .,
Ay dusen crystals belp esten 21-pMHz 1157 -~ WNS-
MW, ., . “lpe  work, ARKL1 - WB4RZG, . ..
iirst time | ever rag inbo sneh s Jesl, a phony FEXY
— WaA4YL), .. . "Loolung for more wuck B4 & .Qs‘!'b
manager  for DX wlations.’ - WREBTU. . .. “IELB
caue bhrough with my FESZE Q5L o only eight days.”
O WATUK, . .. ey on theve, UMD - WSOPX, 7. .
“He tnents dey yon do errey on't - WBSCIS. L.
SRy father, KBON, was visifing e ai the time L got my
Loonae,” -— GNTRAL ., , ‘Jinny receved her call October
auth.” — KAOE. . . . "Hope W give many e Laotisn
roitects bo W, Es on 30 and H0 for SE-1RCC -
KWBUE-WIDBT, . . . ‘Tlot iy Foresn tieket thirty
days after application upoo arrivel last July.' - HL9VV-
WABYDM, . . . “ARSL has decided wn o relaxation of
cortain Worksd Hepublie of ladia (WRI) awerd rules.”
e VU, . . . *Mail from Afghanistan seems faster
than  sotoe  logsl leliveries.”” -— WBIZBMQ. , . . '"l'en
operied up prebiy well Bhis seasou.” — WASZCP, ...
11 he in the ARKL Test,” — TA2AE, . ., "Woerking
hard on 40 sl KO ew awd sideband io help W/ks with
BHDRCHL” -~ VKGIZ, | . . "VHEAV, who ‘}‘f“‘-l'-llﬁfv
mased to VKB-lam, was probahty the inost eetive Northern
Territory station,” — VEBAF-WSONL, . . . ''lworiog
QRO WARW reported to uie Uctoher ceeeption of 28,2-MHz
beacon atation 1ILBIGL™ -~ DUIFL, .., “After fiftecn
wonbhs as WELPR | reached 1307107 wusked /conbromed;
now after hftese months as WAZLDX [w JETTALIE N
“WBIBX, . . . “Hrard une of those BY1 stations ou
ten," - WRZHTE. . . - ““fhe  WEZLB mentioned 10
Feheuary's pages renlly i WIFZLIR. - YWOBRD, o . .
“Hah, yod goofed auain” -~ WASOMM. . .. “Mhould
he opernting aeee G V1" - CGRANX-WAZMEQ, . . -
“Cglling DX with = dipole wad 40 watts is good code
practioe,” - KAUAX. ., , A brand new Noviee beab
e to KZGFBN.? — WNAVIG. ., . “BUNT oo all six
bamit,” — WIBIH-PISCW, . , . “One wrystal and o
droopy dipole gets e DX un 18,7 - WINSDSE, . ..
“Radio Sweden Amatenr Hadio (7lub, S8K9AC, Las aboub
forty luetebers,” - SMBOY. . . . “TB5WJ, ‘an mrline
eommnmeator, i5 36 and bas a daighter, 13, — K4CFB,
L., Trying = prop-pitehed THATII 140 feod up.’
~ WSPEY L. . .. VIMRTK apd [ oare friends uf long
standing.” — WASNDL. . ., “DXer W4IA, now tetired
it Wiarida, is 4 fellow mewsher nf QUTCL™ - W2CIX
"ngrupi\m breskdown of wour ‘What' listings makes
referenoe mnvk canier,” -~ WIBGD/2, ., . "1 cap accept
U5,  postage here,” - YRIXEE-HULP, . . . *Hio 18
BLOC /mm — WASJZR. | . . "Please keep those DX
notes ralling.” — WAMHMEL . ., "My 7-MHz inverted

o]

KA7CW, multioperated by KAZYW (left) with others, and KAZRM kick up quite « voice storm in ARRL DX Tests, KAZCW
finished o strong second to KAPMF in the *69 affair, and KAZRM brenthed hard on the neck of Japan winner JATAEA
for secand solo spot. (Photos via WAIKGM)




JAYDBG W2 and Swiss miss HBPACE /W4 are amateur visitors from overseas whe thoroughly enjoy their reciprocal
operating privileges. Mikio is an elecironies technician in New York, while Susi pursues studies in Alabama,
(Photo via ex-YOZBO)

V' ia good for a 2:1 BWH on 15 meters,” - VEIGHO, . . .
“W Ads PEN ENA ZZN and I ere Raleigh Amateur Radio
Bociety officers,” — K4CIA. , . . "HLOUZ likes i% or
20 st 1100-1300 GMT." - WA IFRW i "Good friend
ODSLX remains uctive un all bands.”” -~ K4TSJ.
“We try 1o get on the nir as much as possible,” - KAIN vl
WA9DGM. . “Ornty three le_ﬂ arrived via my Joresl
burea in the lsat few months." -~ HLOYL. , “'Fen
TRCe gre reqmred for issuance f our WASWA m\-ard "
—Z838B8S. UPaeific DX Net, 14,285 kHz, bewwun
service Januaty 3, 1968, — KHeGLU. . Well known
OZ4H  gelebrated his filst  hirthday \mr]nn,u: 28-MHz
DX — WAIFHU, . "Kept digging at the ARRIL,
Livense Man'ua.l to shnrpen up for wmy Advanced,” —
WANIEK. “GI3RJS/mm = ra-dmman aboatd the
(lromsay, 8 south weams crypise ship,” - G3MKR, ., . .
“"Worked Novmes in ﬂ.ll 50 states with a simple ald-styie
Zepp antenna.” - PY. H. ... "CPIGK QbL hunters
rmte that. my QTH is nImv in’ Callhaoks of the past 13
"-— WGAFE, . .. “Logging many DX eootest
(.;S(“Ia e ¥NIMG. “Renlly enjoyed my stay ut
VP2AZ% Antigus Beachcomber Hotel.” — WAVE
“The north-south G-meter 13X path apens well fmm Fobe
raary into Apnl' -- VP2MJ-VEIEVW. , (“'ouidn t
find $M1A on my countries [ists.” — WINFB, L RS
lncks muything resembling & propagation chart, nll WAl-
LJJ. iood dav on 15 with” CHSLY, TIIFF 2nd
ZFI00 back to back,” — XEIBN, “Wanted tu
angwer WNBYMW'a inquiry on §S3XQ5 QTH but no
QTH here for WNaY MW" — WeOJW, , . . "I81s FLIT,
u.nd LI recently visited my shack.” -~ WISLU. , . .
-~ "Listening to 15, ¥ and 40 on ey Blaepunkt with
hopes of besoming & WN& soon.” ——S Carber, , . .
Ten i8 enpecintly good this season.” HAEQW, ,
“Who’s the DK managing LX2CQ's Q‘sLs?" - WA2GXK(
“For possible use nere's u plwto of SPSAFL swith
UABBY, " KARON, . . . “You have the same DX
litatmn and operator pmt.ured twice in the Cletober ‘64
issne," -~ WAZITR .. UHpace Conter &, R.B. station
WB4I(“J added 14, O\ﬁ kHz to its list of frequeneies oo
Apollo 12 Ipuneh dav. -« K4DJN,  Clan’™t keep track
of that WAQ‘PRF‘/Q address for 8i2X% QSLe."” — WAZ-
WYS. . ., “"Mintakenly used ’\I:-mco tire |n5toa.ri uf
GMT in prelimicary XTI4 announcements,” — XE3
o fVery few of my SB-DXOO LQHLS aome t-hmuzn
direet even when [RCs are sent,’ 3 ‘A
third of the cards I veceive for ?TISRK come from shurts
wave listeners,” - WIVNG, . “Heve 256/227 poun-
triea heard /eontirmed on the amateur bands.” — J. Morris,
Q8L Bhode from TI2DD and YNIBV three dayn
nfter QHOs.” — WBA. JXN, . Tt everyone used GMT
aurrectly for hme and date how much simpler things
woild be fur all concernad,” — WINJIM, . “UABYT
remembered 2nd remmded e of our Q\l’) almosb exzctly
one year eaclier.” -— K2QBW, | ., . "Amateurs can build
averspan Frmndsh:p bnt-wppn grent vities a8 well &8 between
countrien.” — JATDBG/W2. , . . "Missed tast Juiy and
Aurgnist (8T's while on European vacation,'' -— ET9B,
"Helped found the Iseael Amatear Radie Club as 4X40Z
in the early '508."-- K3KCS. . .. “FOC ususlly ap-
sroves apecial culls for publie service activities, not far
EJXuedltmnu — KHOBZF. . . . "“"WBaBOP, fnrms-rw af
KG4AN and ET3U8A, bas been hamring sinee he was
thlrbeen s.nd hna started plenty of mew amateurs on their
way.” ATKEH, . . . “Will be glad to get my Ltt.ra.
and dndge most of the writhing W./K mass on 20.°
WA M. ... "'I’m indebted to KZSWD for znstrubbznxl

and encouragement.” - WNIMQD, . . . “My first ARRL

March 1970

DX Contest was a real pleasure.” -- YNIGLE,
"I may have worked a phony 342, but then wgain perimps
not!! — W2L, “My first call, WENGH, expired
in '3t e WNIJNV. . .. “"Here are rome QHL tontes
for vonr info.” — WHGNX. . , . "REF members treated
mefikereal VX while [ was in humpe. ~- WHIABN,
“Ten still opens almgst daily.” 'iJ i5. . Wi “Htil]
wc-r;derlng about the BQICY I\'.nrked in '64.* - DMD.
.. “URBAL asks if it wonid not be bettor to aus:st Alide
beirs pernsikenily altuated OVErSens mther than ihe
I¥Xpeditionary tyvpe,” -—- L TWIY Y M s
timing with rules for the '70 ARRL 12X Clontest wan per=
feet,” = VEIQY . “FDG is cluh rustodian of
- Q. L ﬂs-nf WAB info and rules to
. VAnything you can Ju to
andge my QRL holdouts will he wrently apprecipted.’
- WABLGS, “T'IL saen be tenvimy AEB4KS for Okla-
homs and retura to the wir.'” — EKS.MG, | "“If only
I vould have caught Aala an Ibf) I'd have retired to the
west coast in style,” — W3DPJ, |, . W YA new jub mnd
wew cusd go well with I?X. o K. . fDur
clubs LIFL ca.ll has not appearvd m r«npnt Collbosks,™
- WENEN. , ., "2VBs AW wod AL will use my post
office bux after my switch Stateside.” —— 3VEAC-W6IVG,
111 locking for annther Ranzer tor repjacp the nue
I lost in & Beptemher fire." - W2QHH . Forty-
aately for the {'nnrmua.uc-r- uf Lhe s.w.]1, habby mnnv hals
do Qsh our reporte - L, Walte. . . . “If more 11X
keepn Q\E’mg to 10 meters T may be DXCC by Mareh,”
— 7. .. "Some of us I60-meter buis met the

Inte KS[)E{'T‘ un 8 trip to WBGLIQ's last November,”
WIUCW, , . . "Building an Hl-i Tig on retirement fmm
the Alr Force after 27 years.” MO, . “W4NO,
my uncle, keeps nfter me to get a ham ticket.” >~ 1. Helert,
.“Surprtaed by IT1FTT*s answer to mv' TH-watl
(Q at 0200 GMT on 7030 kHz.” — WAHDZ, . ..
“Planmng a DrXpedition to Andorrn. fnr thns montb ur

next” -~ DLAER-DIL4RM. "I'tl he active unti]
April,” — XWSCR, SOHGIR hopes to make the
SREL Test on sideband.” - W2DKM. J'Up to 95/62

after chasing 1¥X for & venr on 20 with IBO watt.s 8 ground-
slane mnd ?{Q-IOO " '**““7‘!TN U Now 'WAS and
ft FAC on attie  divoles.” -—-WB!I - . M Twenty
meters generally best here for DX in midwinter,” — YE3-
sHL. .. . *"Our Worked All Hritain (WAR) program 1R
generally supported by the British amatenr fraternity.”
e s "Jnst. wot my (ieneral and hope fu
heeome a regulay ‘How's' reparter,” - WAFLK. . . .
“1've resumed operation as W4ACC." — ex- YATZC,
No more space now. More guotes anon and hente.
Cietting & workout in the ARRL Test? By-the-hook
tail-ending iz hard to get used to, Remember, vou Fives
Band DX Century Club aspiraots, 3B- NIXET eredits
are not ayailable through contest log checks at ARRL Ha.
tGrotia tunke with the QRLe. Man, with zuys on the DX
end_panting for 5B-WAR, nad w wmwouniing multitude of
WK VEs needing just a hanrlful of lowﬂr‘nhand ecnntries
to complete their” 3B.NXCCE, old &), 75 and 40 aever
got such = frenzied long—hal:l roilkingt L. Nﬂtt
month wa sxpect to elimh back abozrd your "How's”
Bandwagon for 2 swing Across l.-; hnne with Wa TAHR
LYRE 2DY JHNK 4YDK & i’ RYCIR OBK U[NQ
KATWJ, WAs [WVHU 1.4H: JK[ SBS 2FO8 2YWR
SEQW 9‘3‘4‘( WB=s 20077 20VE 4KZG 4LTL and SAB\T
Waiting in the wings we have (10 phone) Ws 1DAL 3SHNK
4YOK 6YRA BYGR 9LNy, WAs IFHAU 2BHJ YFO8
4227 6EQW 98QY, WBs 2DZZ JKZG; (10 ew) Wa
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Generation gap? Hardly in our world of DX. Some of Japan's DX picneers of the 1920s and '30s are banding Yo-

gether for o fun-filled comehack aiter long QRT. From left to right: ex-JZHI who awaits his JHY call, JH1WAH (ex-J2HY),

JHTWKS {ex-J21X), JHIXED {ex-J21S), JHIWIX (ex-J2GX), JHIVOE (ex-J2HG] and JHIWDN {ex-J2AY}. Old-timers

should remember most of them, especially former J2IX, still as ever the petite DA-wise' YL, In the second cunsiderably

younger groug we find {L. to r.} SMs SAWO OCER SRN pDHH and pOY of RSAC, Radic Sweden’s amateur radio club,
who hit DX contests hard under the call SKGAC. The TV control layout Is that of Radio Sweden, not SKUAC!

1U'TY 3HNK 3JZT/5 4YOK #YGR, Ks dUTT sMEG!,6,
WAz [FHLL 2BH) 2YW R, WBs 2D4Y% K%L (20 phoue)
Wi dHNK 4YOK 6YRA BYGH YLNQ, K3Twil, WAs
IFHU YBHS 4850 AEQW, WBLKZ(; 120 ew: Wa LDAL
4YOKR TYTN HYGR, Ks sMHG:s 3TRF JGEV, WAs
PHHU SRHS 2E08 22 2V WE bEgY, WBIKS:,
140 ewr Wa 4¥OK TYTN YEY, KREI'RE, WAs jKHLU
KZ 2HDZ 2YWR, 40 phone)l WALJKY, 80 ow}
WISWX, WALIRHU; (150 cw) WLEBB; (15 ewi WHBZK,
WAZR BHJ D% and WN2KEA. stick sround, sunspots.

Where:

FRICA — '] handle Caoadian QSLS for $32RQ." spect-
hes VESCGHL, "Curds for QRO with the Ntates ace
takeu vare of hy WBZIXH, and stations elsewhere shouid
QHL vie GEVYF or direct to Allan."” . ... . En LIDXAS
2N faudletin WaWHE points out that the real I'YGATI
Lesn’t tored up sinee AT ., .. "ORSSE logs retuwin i
problem,” sdmits LXpeditton of the Month proprietor
W2OUH K, ""We ure mussing records from September 11 1o
itrcember 21, 1U67; also Vebruary 25 to April 6, (U68,
No logs wre on hand for CRASE activity sivee June do,
ldes.” St rerninds us that GB28M now bandles ADYBM's
QEle . .o BEx-SVSAC (WHIVG) advises that WHROY
will eoutione to stenr Bis remginmg Tuuisia confirmations
. 913 188 possible vacisul HEL3 prente entioned by
DARC'S LDX-MB scoapsheet - .., _ tevelopwents ud
French outposts are coversd in DX Newawhest dispatches:
FAQK mauuges GSs for new FBEWW operstor Robert,
agtive oo ow since late Lleceniber I2MO continues us
Sl tender jor FHEXX whose of Henry was cecently
relieved by FBAPCG and others. F@AIN keepy title aw QUL
ageut fur PEBY Y, also due n new vperator, aud still awails
some ‘6% Adelie logs., FEUS does ehores fur fresh FBYZE
ataffer Georges who made the Amsrerdai seene (o Junuary.
SIA — ¥ormer YALZC writes frow Atlaota, “I have
many unssswored QNLs and s.w.l. eards which | will
take care of in due time," Jobn’s WZC(! udidress nppenrs
i the listings to follow .. ..._ Ueparting X wHUR
contrms, 411 QLe for me should be forwarded through
W2OTN.Y . ... dran OBl waoager WASVES at
ALQ QU205 stresrex that IGF stationy are uob hieensed for
maobile operation, marine or otherwise, so any KP/mm
sctivity ia purely self-styled, unoticial and not eonfirmable
through Riek's uddress . _ . _ . . January ACSPT operation,
aeeocding 1o West {‘oast DX Bullelwn, value wourtesy
vistor WIKLS, a musie researcher, whose hotwe address
s okay for QEle. .. .. _ In Loog Island 11X Association's
8 Bulletin we note Jeclarntion of & WO0-per-ovnt QRIL
poliey by 8BZDX MPIQBR'Y Qatar (sling
pigns call for WK,/ VIAVIE eards viz KAM QO with seli-
addressed stamped envelopes, othees via M P4BHED with
self-arhiressed euvelupes and [nternationn! Reply Conpona
e m e = WERMBLU mistex, I munaze HAMEA QRLR as
of August 10, 196Y, sao.n, voly, Lows sre glow coming
just L L - . Gieaff Watta's DN NewseShee!  uietbions
P). FBox 16321, Hong Roog, ss & (351 address for possible
U1 X priitionary work by WaAMG and V88 cohnrts,
EURQPE - “SVICH logs for wil Wrk, §E/VO Q80s
from February & throvgh Deeempber 14, 196Y, gie oow
ua band,”’ apprises WASKRL), “QRLa bave heen nent direct
of via bureals. Auyons who hes not received his dne
anrd may nend his (81, to me with soae, fui inemediate re-
svonie.” . ... .. From LeRoy Waite of the ARKL BWL
urea CONATY, mmnager for ONBAF, was 1ll through
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mueh of (969 and was uosble to do any (idling unti]
Hepteraber, Anyone now needing an ONGAEF card can senil
A repest tequest direct to Georpes or vie UBA, IRC's
not required.” . .. . .. ... '‘Kiective this February [ am QL
manager Tor LXTHW, renncds W3HNK . . _, . Yugo-
slpvin has comnuemoratively tevived its old YU preni,
wud Ltzlian brethen celebrate o Rome anniversary with
1KY enlls, suthxes unchanged in both ecases . .. _ . _ Fx
HASEA4HATPD, wuw gobbling up muliband DX ua
WATFHT, reccived 8 fat batch of (ls frone Hungary's
hureay for his (948- "5 activity in the old country. They
bruught back whuy a memyurable nosthe-p moment, For
vxample, remewber OREIZEG, and [1BUB/FIT when
Triggie wad o LXUC poody?

I; ERKEABOUTS —ws I8WX VYTN, WAs 2FLE
. 9%CP, WhBs 20 D% and 6107 notinate and applaud
i Lers of the Alonth” C'TTUA, EISH, F8NB, B EEAY,
GSAPN, PAYMDG, VREIW, VRIQ, Alipl and
SMIAAT K, plus GB1L mdes WIHNK and ZLZAFE, for
umeanlly fuwst madings., Any cummendable quickies sut
vour wayl . .. - . WASVHE and WHB2UYX want to help
barried DX ops with QNL matters . ... From Flonda
DX Club's 125 Repori we lenrn that WaBY B holds BY 50
loge sating from Dlecoitber 16, 1467, Enrlier records and
wutne (4L were lost by nee in Kingston , .. “Have
logs for every 4S80 masle by FUTTD,” announced
WBSABN, “Jack will ship subseruent logs tn e every ten
days aad | have sbout 300 Q80Ls to bl out. B.a.se. 18
revuired from ench WK, ... plus one TRC per suoe

SR L L Wrent Cloust L& Bulletin bears thab some-
hody's been swiping Y#1¢)'s eall, aiso that Y1l appears
tu be betional . — . — . — H'l's are disguised ¥ INs celebrating
4 Nicaraguan tu-do, suthxes unafected. As most of us know,
votr ARHL Kedio Amalew’s Handbonk includes = Fst of
internatinnal pretx blorks ou fle with the International
Telegommurueations Uninn. Reference to this will revead
that L V2AA, for instance, is in Urnguay, HY4GT would
be Kenya, awd $Y402Q eould be almost any oid vylace
P O OW2GHR suyn that DotM incoming eanids, nfter
hesndiing, are eveotuully [orwarded tn the LA ops wr
stations cyneerned. *\We still issue (J81Ls on o strageling
basis e back to the first DX peditivo of the Month.™
Cieg, that was ‘wuy back 11 63 already.

JONTH AMERICA — "Ifve anuswersd most due (s
1Y now,” reports HOVEE, busird with chanuaog local ¢ I'EL,
fatill s little behwod bub catching up fast” ..o,
“Reeenbly recptved 67 cottest jugs for IMBA” uoles
WRGHE. "(SLing has benn eompicted excopt for strag-
gler,” . ... “VPRKHK, wecording to YPRhK L, hes been
totally 1nachive,” debuuks W LWQO, =ubeertiRE a recent
Th-weter siekie . ., . Yonr monthly QU eatalog new,
keepiig o tund  thet each item 18 necessurily bedher
tathicizl”, cuumplete nor sceuente, L .

CT2AO0, Bos 1438, Ponta Delgads, Azores

GLAHH, . tiroh, An der Bahn 5, 15231 Nieder-
hoechatadt /T, W, LGermany

DL4AYA, L Vandegrft (WALWALED, dlaiCow LAMO,
AP, New York, N, Y., 08)52

DUIZAS, Det, 118, AP0, Han Francisco, Calif,, 96208

Fifs WW XX Y Y ZZ (see text)

FRABO, Hox 637 or Box @8, Noumen, New Calicdonis

GIKNE/4X, D, Connolly, < UNTHO Radio, Box 140,
Tiberins, Israel

HUETH, T. Hoke (K8ODZ), Box 683, Quito, Beuador

QST for



HISXEK, W. Keesce, Box 1442, Hanto Domivgu, 13, 8,
Hl's (W HITM 1RGS 6GAF (soe tust
IDFL, Amatenr Badio Club, 6917 Seeurity CGp., MO, New

L York, N, Y., 00240
ITELTO, I).0, Box 20, Messing, Sicily, [taiy
KCGOEJS /KGH (via WAGAHI
LUSWH, U0 Nro., 5, Puerto Madryn, Chnb., Argenting
LXERW (vin SYSHINK; see Lokt
QNATI, O, Thys, 81 Breaphoellasa, 130 Pint $720, Belginm
PJs 2HR 9V R (via VITRONA)

SVBWILI, FPO, New York, N, Y., U525

TIRPE /T19 (vin WASG S

LIASY'Y, Badino Clab, Iyarl, Tacou Tava, UHRIL

ex=YAIZC, J, Wallage, WHZCC, KB, School, Ceovsin
Toch, Atlanta, Ga., S804

Y'BOD tviz WAZLDIWE; spe bext)

YYZEM, Box 83, Poclamar, isla Margarita, Venezurls

ZMs 1AAT /K IBN/a 3PO/c ivia ZL2ANL

AV¥Es AR AL, P.O. Rox 323, Tuns, Tunisia

AUTAR, Box 412, Niamey, Niger {or vin FSACT)

8Vds AH AP EG EW GF via DLIHHD

9Q5RH, PO, Box 7Y, Kinshass, B, (L

AXBLD (vis LLZAVE PJoJT (tv WIRILH)

FPZAK (vin YIETBWOH  PIALX (vin W3AZID
CPZAW (vin KUK ) SYBWIE (via WASHI
ELOC/mam (v LJT1an TI9CE (via TT2CM 10
FOMH /p (vin WBBABNY VP2MU (via VE2Y [
FGITD (vie WBSABN)  VQBCFR 1o VQBUEY
GIRBPBD {via W20 HK)Y YOSOW 11y VQBALY
GMAAMS (via KiBFAL WBACKL /i (via WHERCKH)
HIRSXFW (via DL23X)  XWACOR (viz W20TN)
HMA4FA (via W2ABU) YNIBW (via L1
HPIXGL (via KiZMY)  ZG4RS (via CARR)
JIMYAA tvia JAKLD ZFTAN (via Waslich
KP4B1 /HRE (via ROT) ZK1AJ (via KHAGLID
KZSEE (via Is LZRLG), EBLANT (via Z52008)

LALH {via W2GIIK) JCIOQ (via WAGS)
MP4OBK (gee trxt) ex=3V3AQG (via WBHOLS
QJEMR (via OH2ZNB) 9J2RE (mew tost)
ONGAF via ON4T BLARP (via GW3RAX)
ONSCT (via W2UHK)

For these hints we thank Wy ISWX ZLDIKAL 4NEN
FYOK SBZK oJdVi: 6LINB TY'TN sKZ0 4DY 9KY, Ks
AUHEL 68NN, WAs 11T 2RELD 9Z40P, WBs kiR G607,
GauPT, KHoHAM, VE3GHL, Colnmbus Amatenr Badio
Aswgeiation CARAdscepe (WSACGH, DARGR OX-ME
CDL3RR), DN Newsihee! (01 Watts, 62 Bellmore .,
Norwich, Nor, 72 1, #ngland), ¥ar last Auxiliaty Hadio
Toewgriie (M) News (KAZLL), Floride DX Club DX Heport
(WaFRON, Internationul Short Wave Lesgue Mowdider
iA. Mller, 82 Wardwared In,, selly Oak, Hirminghsa 20,
bogland, Japan DX Radio Club Balletin (TAZUT), Long
laland DX ‘ssociation LY Ralletin (W2GKZ), Newark
News Itadio Club 8uiletin (). Heten, 3822 Marshall ot.,
Bellwowd, 1., 60104, Novth Bastern §0X Association £23
Galletin (WK1IMP), Northern California DX Cluh £ Xer
{Hox 608, Menlo Park, Calif., 940251, southern Culiforeia
DX Clab Bulleten (WAGBGLLD), UBA'M On the Aur (OQiNe
AL VAV, Utalh DX Association Rulletin (KTLIEAN,
VHRON'S DX press (PAGs FX LOLETO YDV WWI and
West Coast DX Bullelin (W ABALUTY. Thaaks, indeel!

Whence:

LJUROPE - 'K (Poland) invites yoiur prriicipation in

A 1ts vode-ouly 1970 KPP DX Conteat, an S80throwehe10-
meter affaic neenrcing 15002400 GMT on the Hth of wext
month. Tranamit the costomary RSTN01, RE'100L, ote.,
serials to MP (34) stations whn will respond with BSTs
plus twosletter powint (province indiegboms sich g8 WGUCE,
A58W A, ete, For final seore multiply wouar worked bund-
utations by three, then by the number of ditffersnt powists
aeoumnilated, Multinperatur and single-band categorics wre
gvailable, ‘Tu be cligible for powsible certification of per-
formance v log, band-seeregabed and including the usual
siyned diselaimer of rules and regs vioiations plus gammary
sheel, miat be postmaried on ue before May 1, 1970, to
Clotitest Manager, PALK, P40 Box 320, Warsuw 1. Results
of the hasthog 19A% 8P Tesd show U4, radiotelepraphers
finishing in thisorder: WATDJI(GG, Ws 112 SVSK, WAIRD,
Wa JWal 2COVW, KoY AN, WASs VIN EPG, Ws JEMS
BIBX, 2 SGN 17T, KENMG, WRHYWIM, WAZBIL aod
WeZPG, Up north VELAL, YOITHT wod VE2RIL wan,
placad and showed, (Mher oorodry toppers are 1R120CH
DAMSTPA, EP2REQ, F2P0, Osisl, JATPTO, LASLO.
LUAWC0O, LALAZ, OLALX, OFsAX, OHEMM, OKIBPE,
ONBIRA, OZEHW, FARVHE, PY2ACT, SMBKWE, 1F30.,
UAs 20 SHH, DHSIR, (W08, HDEAN, [LIRAR,
URTCG, VP20, UQ2IL, TR2QM, UWIWL, YOsAWR
and YUATOR, all siogle-up statisties, On the home svene
Hits THOX Z2AVE SALT 4105 5744 dHBIR 7ANY SKRY
amd YAL weree eall ares Xingpins . © . _ . . VERON'S annual
ew ‘phone kel 17X test comes off on the 25th-266h of
next month, and DARC Hings its 1970 K'PTY 11X Uontest
on the same week esad. Well hrief you further negh QN7
In tlolignd’s 14969 PACRY stomp PARs LOU BRM 8NG
AAG ARM GREEF JR VR TA wnd LV tnished in Lhat
sequesce ot the burne front, 1.8, 4, entries in seoving order:

March 1970

Wa SHY X JRYR 1FY SVER-ORXE LUK 91K BLHRKC
B A WREFGISQ BIPH and WSNMI, Vir 4 W, VEx
FAK amd 215 dol Canada’s one-two-theee, Other [eaders
by country anelnde CRTEA, DILXC, WASKI, W20,
VISEBE, GMEKLA, HASUEF, HRUQA, TTLYEQ, JABAVO,
LAIOA, TINRBE, LAZKSK, OH2ZAK, GREQX, PlavD,
HMBEWE, SPEAR)Y, TR0, TAs 3IKAQ 9WS, U RSKFI,
MeOc, WISAB, ULVKAL, VP20, UQeKOR, UR2ZFY,
YUYW, ZreAdS and WIHBL . ., ., “I'm planming
several trips to rare loestions in Gurope gand the Medjber-
canean weep,'” warns DLAVA CWALWAEY 91N like o
bear from UM, L Xers giving their opinions of the five reeest
prefices in Jdeseetding order, those needed  uynderlined.
When plans are cowploted itineraries will e seat to eseh
responder, Notll' prefixes, please.”” (Goess yoll ein start aff
with Albania, Hugh . L. )2 Ten or moore GBUW sialvarts
will put GDEU W haek in scetinn on the 17eh of this month on
160 through vhf. Fhis annual DX happening by Cambridge
U, Wireless Soeietyv will head for & kil near Port St, Mary
with an FLAFR-G00, lnear and other gndpetey ., L Zip
g2, b G3YUC for info on the Maytlower Award, and to
1R3ARBU for date on WAR (Worked All Britain) , ., ..
(HiZBH and pssociates managed cight or nine kiloQSOs
from Mlarket reef as AMBM R,

SEA — Lebunese Arnateur Rodio Assncistion’s OD3HZ
A desisnates WAZDIC, KSR, HBOAKS, HESAZA
and VRKEZASZ us conbmental winners of RAL's October 69
DX Eesl. Other highs pesr conntey; RBs 6LX, 714, C'TMBH,
IRAVP-DLTPR, KAMCR, IFAFY, (HOBAGA, GMSPIP,
tTASNA, HV3SBI. TIHIM, keIl LATTH, LAIKAA,
OEsT, OHZBHU, OK2s KH-QR, ONSMG, O%tlA,
HAUPHLE, SMEANLT, BEOREN, TA4PZ, UR20V, YOZAWE,
YITHEA wod HITITL WASLXL forwards a
Waghington fost elipping abuot Miyuki Niwa, Japan’s
youtgest ham, who passed her exam at the age of ight.
Not sure of her enll {newspapers rarely bother with sich
unimportant facts: bub s photo shows her aperating
JAHGEY - = HALLEA probably wiilleave Korea pext
izonth, ™ tgures W2NM BT, Chon's (351 whip ... .. -
WATIHIT finds ex~O1251°C now hehind the key st PY2RCX
A Asisn oddmenis vie aforernentioned cliubs and
gruups: Bociety of That Amalenr Radio is lod by prosident
HEBLICE, vop, HESA L and see,~ireas, HS3DR, . . . ICRENR
eiters Army eotirement in the midwest, of wll places, | -,
KAYREO (WALFLR) aims ab u spring or summer Alarous
mgneuver. o . WIBPL's lodisn fdeean 1) Xpeditionncy
uitengive may be estomded to inelode AC-land, wiihest
Erench-giiliated arcas amd other DX desiderata,

{‘GfEANIA—“M_\r stution will consist basically of a

Swan 400, wreites AXILD, underialimg a yenr's gs-
signment on Macquurie island with the Austratian National
Autarctie Expadition, "One of my main of-duty aims is
to foxter amabenr radio activities from there aud to provide
apportunity fur fellow hams throughout the world tn work
g reasunably earce LYX counbrv. With introrduzetion of
WIA’s Cuok Bieentousry Award [ vavisage a heavy demand
for 4803, Harold signa ZL3KV when back homoe and is ex-
VR2BG L, Y During a tive-hour ew-phoue QSO with
HKJIGHYE 1 learped that Juhnston luds are starviog for
fepaimine voiees,"” cummcents WELI'H, No fair with pileup
fulsettas, fellas ... .. . Wor some snappy DX operating
WEBKAG recommends » listen to ZMIAAT/k passing low
transeripts to ALZARE | o, _ . _ Wesl Coust DX Bulletin
hewrs that B B0 K and IMEF sppear soonnd 21,355 kHz
gt 0300130 GMT as 9MS: FME wol ['ME, alse that
AR LA) pops ap on the 34,285-kH s PacNet spot Tuesdays
and Fridays at 0600 GR'E or so,

E EREABOUTS — "HOTTD  looks for Wyomme to
L conmplete WAR,” dizcloses W BHA BN, “with o KWM-2
and vertieal nround 21,280-21,350-kHz aideband at 1400~
1600 and 20002200 GAT, Jack, » Catholic priest, expeets
to be un Cuadeloupe indefinidely,’ ... WAZHDZ
vormes bhrotgh vwith o predietion for the supsrsevention ax
ravjuested s "1 thiuh ham tadio will beeome morve automated
biat & prowing group of hams will shy away from sueh frills
winl o to simple equipment as more ¢nzlleagine, ™, _ ., o
Klis 17 L nod SEEB ratiied off 2 couple of X84 Jilocon-
tants on L} throwgh 80 ab vear's end , ., ... K5QHS
wantlld like to get wnnethibg going on Bajo Nuevo, Serrang
bank or what have you. Grab yu? .o . .... LUIDAB
dubbles with ballown-supported skyhooks wn lower 5B-
DXCC frequeneies ., , . Arkansgs buslers will find
WASSOU wincosble on 10, _, _ WB412T and colleagues
wnll over Jduly 201 OXpeditionary possibilities . ., L.
SB-DXNCC enthusiast WATIFHU chuckles, “*Came out of
#n #-meter BLZBE pmieop with RST 339, Wonder how
ke athers were doing!” Lact 18 amnng the inereasing pumher
of DX diggers who now need bub g handfnl of 3.5-Mliiz
{Rs to olineh the feat and deluge WIOW & Un, with
heawvy staoks af 5005, By the way, the nationwide £1'V tasp
pnasing up the low edga of 80 is & D X-limiting factor for
tmany AB-DXO0 huaters, espeeially those in metropolitan
regions, That's a 223rd harmonic — from recedvers yet, How
maay wsteur transmitters conld geb away with such

ongineering o lack thereof? [1]
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ELLEN WHITE, Wi¥YM,
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Administration; LILEIAN M. SALTER WIZJE

DXCC: ROBERT L. WHITE, WICW
Contests: ALBERT M. NOONE, WAIEQM

The OBS Program, The Official Bulletin Station
appointment goes back w long way. In the May,
1923, issue af 8T, the first announcement of this
uppointment appearsd. They were called “fTicial
ARRL Amateur Broadeasting Stations™ then, later
hecame “Official Broudeasting Stations™ and still
later, us FCC put 2 ban on amateur “broadousting,”
the name was changed to Official Bulletin Stations.

The idea then, us now, was to supply a certain
yroup of appointecs, who would agiee to fransmit
it on a regular schedulde, with a weekly “broadcast™
of news of interest to all amateurs. For many
years, the OBS schedules were announced each
manth in the “Operaiing Department™ of OST. fn
1938, when the Lengue’s first headyuarters station
(IMRE) was established in Hartford, it transmitted
these samwe bulletins and became the leading OBS.
WIAW fook over this role in 1937 and today the
“Otficial Bulleting” are copied from WI1AW more
than all the 408-0dd GBS appointees put together.

Little change has been made m the OBS program
in the past several decades. Little change, that is
exeept for one thing. The program has hecome
mare and more 3 mail program and less and less an
un-the-air program as it was intended {o be, Many
B3 appointees do not transmit the bulleting at all
- or iF they do. they don’t report their schedules
ta the 5CM and through him to headquaricrs as
requited. Meanwhile, the demand for additions to
the maling lst for the weekly Official Bulletins
cusually mailed on posteards) has increased. First a
few “‘complimentaries™ were added, then affiliated
clubs were added, then various amateur bulletin

Training Aids: GERALD PINARD
Prxb?ic Service: WILLIAM O. REICHERT, WASHHH

editors and many others at their request. Today,
the Official Bulletin is mailed to about 2200, or
about four times the vumber of (BS appointees,
At five cents a throw 32 times a vear, this mounts
up to a lot of lettuce, cunsidering it is information
anyone can get quicker just by taking the trouble
to copy it from WIAW, who puts it on the air
within hours after it is released. The more enter-
prising OBSs could wlso do so by copying W1AW
und then repeating, instead of waiting for their
mail copies to drrive, Clubs could detal one of
their members to copy WIAW ar a relaying OBS
the night of or the night before the meeting,

We are amateur communicators, or supposed to
be. When you come right down to if, why is it
necessary to have a mailing ut all? Give us three
good reasony why it should not be discontinued:
OBS should be required to copy WIAW and repeat
the bulleting, others to get the information from
listening on the air, as the program was originally
intended. Hw?

Why Doesn’t WIAW Listen First? This is a
question we are being asked with increasing freg-
uency. It is a point of common couriesy smong
damateur operators inot fo mention a connection
with the “wiltul or malicious interference™ vlause
of the regulations) to lsten first before transmit-
ting on any freyueney, to determine whether or
not the frequency is in use. kven 1f nothing is
heard., it is cansidered good practice to inquire, in
wase someone is listening to « signal vou cannot
hear. But, the complaints complain, here comes
WTAW barging anto the frequency with its bull-

OPERATING EVENTS (Dates in GMT')
ARRL-TARU-SCM-Affiliated Club-Operating Events

March

April

t T May

5 Qualifying Run, WeOWP
7% DN Cluinpetition phone,
b B2 Lten,

4-5 Tarida R0 Party, p, 118
New Mesico QR0 Party, p. 114
Hir X Clontest, p, 81

T Qualifying Run, WeOWP
Y Frequency Measuring Test
12 Qualifying Run, WIAW

13 Qualifying Run, WIAW
PA=18 ¥Virginia 2O Party, p, 112
S Weoming QRO Party, p, 1R

41-22 1vY Cowpetition ow,
e 62 Do,

2 WEKLA High Spesd Cade
Teat, p. 85

2% Morning Qualifying Run,
WIAW

U8-Apr, 14 TAROC DA Canfese
phane, . 7% lan,

Note: Possible WHOWEP Qualifying Hoan *

% Qualifying Run, WeOWP
(1 Qualifving Run, WIAW
1i-t# €' Party, ow®
18-14 (') Party, phone
U5-25 Arizons QS0 Parly
WAE RTTY DN Teat
PFROC Contest

+ Lieagne olficials and appolntees,
only.

16-1% Rlichigan {380 Party

dune 13-14 VHI® QRO Party
0798 lield Day

aiternate’

{Rame schednle) is WaZRJ.
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eting or code practice without so much ay a “hy
your leave,” Why don’t we practice what we
preach?

On the surface, the complaints appear to be well
founded. The fact is, however, that it ix not
practical for WIAW to follow this procedure,
mostly because the bulleting and vode practice are
transmitted &imultaneously on eight different fre-
quencies. This has been the procedure for lo these
many vears, and seldom if ever have complaintys
been received up until tairly recently - perhaps
because the situation of W1AW is understond by
most of the fraternity to he somewhat exceptianal
as compared with the average amateur station,

The WIAW transmissions are scheduled far in
advance, announced in @37, und copied by thou-
sands of amateur siations every day. They ure
made as a service to the entire fraternity, on
crystal-controlled frequencies in the least-crowded
part of sach band to enable listeners to find the
signal with 4 minimum ot difficulty, Most of the
complaints are about the voice bulletins, which
seldom Jast more than five or ten minutes. Can you
bear with us?

Standardized Section Abbreviations. We are hav-
ing to give up kc. and Mc. in Favor of kHz and
MHz, su perhaps we should start getting used to
new postoffice-devised two-letter abbreviations for
states. Particularly in Ffusl-exchange contests, it
saves time for the demon contester to use them.
When someone shoots a CO at vou, for example,
do you know what it means? Nope, not Connect-
icut, it’s Colorado. Connecticut is ¢, NB doesn’t
stand for New Brunswick (Canada), it’s Nebraska.

No, 1 WAQCW
No. 2 DL7AA
Mo, 3 WIEVT
No. 4 WBGZ
No. 5 WEBT
No, & WA4IC
No. 7 W1TAX
No, 8 W4BRB
Mo, 9 K2BZT
No, 10 LAZY
No, 11 W4AQW

SBDXCC NEWS
. - !

it will take a little getting used to, and many
dichards will cling to the old abbreviations {we
hate to give up Kans., 11l., Conn., Wask., Tenn,,
ete.}, but use of authorized postoffice ubbrevia-
tions for state-sections is now permitted in ARRL
contests with section maltipliers or with sections in
the exchanges. However, there are 33 sections
which fall into either the VE province vategory or
states with more than one sectibn. How ahout
them?

The two-letter abhreviations shown in the ac-
companying chart (bold face) are “coined” to
coincide with the two-letter state abhreviations,
Same may seem “naturals” to confesters while
uthets are us close as we can come without
duplicating standard state abbreviations,

Like the idea? Any better suggestions for the
coined condensations? Or should we stick with the
same “oldies” we have been using all these years?

New Brunswick is in the Maritimes Section (MR).  — WINJM.
MULTIPLIER CHECK-OFF LIST
birst column indicates currently used section abbraviations while the
second columan lists praposed two-letisr muttiplier-section designations.
! 2 3 4 5
C'onin cT ENY EN Eila EP Ala AL Ark AR
EMass EM  NLI NL bel DE  EFa EF 1d LA
Me ME NNJ NJ MDA MD A CA Miiss MS
NH NH 3NJ 51 Wha WP Ky RY INMex NM
Ef R1 WNY WN Nc¢! N NTex NT
¥T vT sC S¢ Okla 0K
WhMass WM Tenn TN STex 5T
Va va  C.Z. C7Z
WFia WF
W.L ws
6 7 & 9 ¢ VE
ERay EB  Ariz AZ  Mich Mi ] IL. Uolo 0 Mar MR
LA .0 ida 15} Ohio OH  Ind ™ [awa 1A e Qu
Org OG Mont MT  WVa WY Wise W1 Kans KS  Ont ON
SBar SB Nev NV Minn MN  Man MB
E{6Y SA  Oreg OR Mo MO Rask SK
SDgo 50  Utah ur Nehr NB  Alta AT
5E SF Wash Wa NDak MND BC BC
55V S) Wya WYy 5Dak 5D VER NW
sV sV WL7 AK
KHé Ht

March 1970



DXCC Notes

Annoutcement is hereby made of the addition to the
ARRL Countries List of Mearket, Market is an island loesbed
wxuetly on the houndary line beiwsen Finland and tweden
am directly opposite the Aland [slands, deperate coualry
atutus for Rarket is iu seenrdance with Point 3 of the
criteria (sre page 88, Fehriwry JYHY N7, Opetution has
taken place from Blarket uwder the call mgn OJdMER,

Confirmations for coutacts with Market may be sub-
mitted for DXNCO rreditsstarting dareh 1, 1970, Confirma-
trans wiibmitted hefore March 1, 1870, will he returned
withont eredit,

ARRL CODE PROFICIENCY FPROGRANM
Qualifying Runs

Any person can apply for an AHHL vode profieney
wwnrd. Neither League memberskip nor an amatenr licrnse
in reqitited, Beod enpics of all qualilving runs to ARRL For
wrwiding, stating the call of the station vou copied, If you
wuslify 2k vne of the aix gpewmls transmitted (10-35 wpmi
g will reeeive a vertiticate, 1f your initial qualitication is
tor a speerd helow 38 wpm, yon tmy try later for endorse-

ment stickers, Kuch montk the ARKL Activities Calendar
nntes the qualifying cun detes for SWTAW sod WGEOWD
{WAAHD, alterngte) for the poming A-mobth period.

WIAW will simaltancously traosmit a qualitying min on
LE05 3,52 702 §4L02 2002 28.02 50.02 and 1456 Mz,
at 0230 GMT darch 18. {In converting, 0230 GMT
Alareh 13 becomes 2130 EST Mareh 12.)

WIAW will transmit a qusbifymg run on all Hsted ow
feomquencion at 1400 LM March 24 «In eonvertiog,
1400 CEALT Mar, 24 beromes 0UnD F5371' /0600 PRT Mar, 24,

WEOWE (W B2, slternate) will transmit & qualifying run
un 3590 and 7120 kilz. 0500 ¢iAMT March 6. (o eonvert-
ing, 0500 CGRALT Wareh & breotnes 2100 PET March 4.}

Code Practice

WIAW transmits uml\ code practice secording £o the
fullowing schedule, For practice purpases, the ander N
wards in ench line louy be reversed during the -5 wpm
transmissions. i Hach tape carries a checking referenee.d

1WICG, U250 JAZBYHR, L T0R

KKP. VL L Bk
[ =11 L ThREPA ... 15
WWARLN K, 146 101417 . . 1ns
‘.\',-\huj Y. 135 WrkDi: . T0s
4ty L 128 HU,,,. . . 5
Y2000y L Les WALBQETY s
Wuirgdo . L 128 AbDB KN, S
WEOUUL, ... i OHSRN. .., lud

% DX CENTURY CLUB AWARDS

From December |, 1969 throngh December 51, 1089, DXCC certificates baseid on eontucts with
141 baoremore cutititees havs been issued by the ARRL Headyuarters to the amatonrslisted hefaw.

Few THembere

JARE RO
JT AW}
W

LEELIN oz
WALUTEW D2

A T ‘:\ AdoblA_ L LIne
W Hh\’\']\h s wparce ]

IIITM'(,

ABJAN ..
WaslY, L

ﬁadéatet’eﬁéaxe

LATQE, . B I AT LN
TYIP, P 1M i}!MU Ly
UY2RE: = BaToy, iy
K4 DSN i3 “ B2VH, Q7
YDV 114 Led LAY 1 (L]
Pi20H . i12 REAMT Lt

W -\UL)}F., L 1n6
WEIYH. ..., 2 Lusg
AL i‘u’;l'f. g
WOARHRS, S
W | [3) R 1y
VERSE .. .. 1y

WAZBH . L.
WHEED. ..

Endorsements

¥n. i wsementgigsnmi for confizmations veedibed from Deeember 1, 1989 throwgh Deeetbur 31,
ligtingaFromn the 120 through the 240 leyel ape miven i inveetne -t uf 20), from 250 throilgh 500 0 inerements of (0 and uhove 304 jn
ernmenis of 5, The totilsshawn do oot naesssirily eeprosent the peact eredits given but only that the prarticipait has reached the
etndorsemend gronp indieated,

L1044 W E!EVQG- Ty
L 1a WA
B WHELE .

146y are listed below, hnnlnrsmn,-m.

335 wious ELIARL 250 LALH OH200 WRIREO  ReLGO walkss
Wb BHE  sMITR WIAR WhZVU SHAN L 120
320 300 270 WARHLP  WzAn WECRE WeGU VEDOW  WIINK
PV THE wWiwae  knze WRGMA WIORT WA kN WETPA VEIPN K3PZU
fer nAADL VALLYD Waks Lt
VYERX 290 KiADU W AD ! KslR
210 wekler  AsALR 240 200 WHLZV 160 WALTH | RHZMZ
BB 01} Watl o URIDU DLAUM WaETF WAICOW
IMBBIE aipr BRRE yR2DE DLYTJ 180 WxlPA KT
.;JV A b WHCAW WASBLh R i8R LMY WAITEA  WBAINZ
WAVAS 280 TUINEU  K4TTA l6CEA R WKW
308 YT 260 220 RHNM VRS2 Kibn 148 WASUKL
KIS, URIUT KISV RATA KATVO WBZIUF  KeAd pIAGP WORGE
Radcoteletbione
305 290 WILTR YRETAHD  (HJW ZHDu 160 WIELH WUPAN
F2Mu W 250 w310 LKL TH3VX 140 WAINJK
WEABY WRHTIF Yk WARHLD  VHawQ 180 11DAN TIBER 120
280 WiBRH WABIRA  WIAA LL4RKR BT KTAXF VEXA
300 i 280 i HRY WaPBI KA H20NK VEINHL FHTR
W 1L Ty K108k WEEDX VI WIRY WALRF AMEAWD
WIWQL 210 220 200 W HFET WIURT L 35 WAGT WAV
WaVMs  FO7XL KARTA DN WEURY WIEKM  WIGHN  WaCLY WBGTC

af‘”ﬁl\f...lml
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Speeds
10, 13, 15

Loeal times/days
T30 poss, EST daily
380 pou, DS
9140 e, BEL | ST
6:30 P, M, P‘i’l‘f Sat
00 Am, BEE MWE

. G000 4, ST

35,30, 25, 1 9:30 e EBT MW

GMT times/days
0030 daily

5. 715, 10, 0230 AW FHn

13, 20, 25

1400 MWF

7| T 0230 TThiat

20,15 | 6307w, PST
” L u0u A, BST TTh 1400 TTh
. |00 A, PET 1400 TTh

The 0230 GMT practice is omisted lour times s year on
designated nighis when Frequency Measuring Tests are
made in this period, To permitimproving your fist by send-
ing in glep with WIA W (but not over the airly, 2nd to allow
checking the aceursey uf your eopy on cortain tapes, note
the GMT dates and texts to be sent in the ugan GMT
practice on the following dates:

Date Subject of practice text from Januury 87,

Mar, LV: ft Seams fn L/, p. 9
Mar, 1y Kehed-Clireudt Boardz, p. 11

Mar. 25: A Coaxial Hand Cheeker, p. 30
Mar. 81: Techndeal Claremspondenve, p, 42
Late Hobject of practier best from i aderstanding

Amatenr Radie, First lidition
Apr. G Making o Juind, p, 121
B Taking Core af Tools, b, 128

HIGH SPEED CODE TEST
(Mar. 23, 1970)

The twenty-third running of the semi-annual
Connectiont Aireless Aasn. high speed code test
will tuke pluce on Mareh 22, 1970, with eail-up
begiantug at 0114 GMI. Anyone who wishes 1o
bave a try ni qualifying for 2 certificate at speeds
exceeding $5 w,p,m, is invited ta eopy,

Five tve.minuzte transmissjons are made, one
each at 10, 134, A0, 55 ard 6l wopan, iz volunteer
stunions will be teansipitting un rive frequencies, =1l
wsing the same master tape, Here is the chironology
of the transmission:

s GHT: Call-up hegins, I'his is for the pur-
pose of locating the best signal by those who wish
to capy. See helow {or frequencies,

P LT Important instructions begin, All who
intend participating should copy these carefully,
The tronsmiseion of juskruetions will last sppruxi-
wately 15 minuies,

D50 GHT AN wopan, starts, You qualify if you
copy one miotte coaseculively soltd of the Byve
minute trapsmission, Speel is wominel; thak s, it
sy hob be exactly on the nose st 3,000 w.pam,

g, nwio) PP, 0230 G T Teansmissions st
45, U, 55 awd 6U w.p.an, respectively, beginning on
the second, All six atabiony syiefironize bheir starts,
all use copy of same tape. Copiers are pul penalized
fur transmission errors,

t2ds G T Bign-off.

The (ollowing stations will be transmitting on the
above achedule at Lhe timey indicated:

Chadd faoratdan. Freguensies
inpprok.)

WIELA Newingion, Coun, SR3T TR0
(simaultaneous)

WHIGTH  Arlington, Va, BR2ALTOES
tsimultaneous)

WsQnlJ Snid, (kla, SRS

KaDYX Alonterey, Calif. 3690

WaRT Lakeside, Calif, J60/7115
{simultaneous)

WeEL linglewood, Colo, 'ihn.i

Sound interesting? Helieve it or nok, about 30
have auulifed at B0 w.pam Yo can ton, 3 yon
work np to if, Practice over W1KLL every Monday,
U130 ML, 383777120,

March 1970

BRASS POUNDERS LEAGUE

Winners af BPL Ctertificate tor fceember “raMe:

el Orlg,  Reed. R, Ll Tatad
Wi Ub [ 4197 BT84 391 Qus0
e : (855 1423 230 Hius
1877 1612 1410 3408
K97 il I 1805
785 79 35 767
8id HEE 2 1752
RG3 262 1 T28
[ 1LY s 1820
an 7 1376
Tui 639 12 1359
AT8 1768 g 147
695 G551 27 332
SuT 4u2 7 1228
241 7R 13 150
67 434 ¥ 1083
341 4410 7 M4
¥ $12 4Ny
Lo 4495 4 Luas
4l ilz 63 963
464 441 Wit
431 127 l ey
454 420 19 HiE
1541 446 L S04
442 HyY 1 o
38y 393 1 i85

4 3
54 522

i
<
o0Y
4
o

24 214 hl Y7

246 129 i} 592

e 251 ou aul

; .. 240 239 il ot

.. 2452 2% t 1l

WHERBO ) . 283 b 588

L7 \Hh ...... 28 SRS 66 ayl

h\l VU- . 39 4 hgtdy

64 7 DI

282 34 irtd

268 16 o724

270 14 a7y

262 Bu 371

2R2 1n b

291 + 567

2T 27 Hod

212 Bl B8

263 b 538

261 35 333

162 24 8dl

uTE 2 b6

RET 12 HuUG

. - 23 ET 503

W ’;‘SE 2’1* {NOV ho...4l2 1634 35 T84 3680

KBONK (Nov.y,. ... 172 THT Va4 449 1712

More-Thun One Operator Station

WAL L8 72 154 17 580
Hi L for ino 'or more or fpinalions-ples deliveries

WEHLICE ) WRITE 141 WI00X (ny

wh 1\’B4i{l< \ 139 K3ZNP Il'l7

206
WaBBY Y 191
\‘-’BL}A MI;; R4

wis 102
WABGTE 102
WALHOL (o]
e
WASEEL Tuo

WARDIL £54 K
WABNINE 146 W W'?'I‘ NG WAZHBT (Nov.,) L10
WAPVAS 145 WASDIL tNov.) 102

More-Thon-One Qperaior Station

thQ(:fI 316 Kzl (351 200 118

BI'L Mednlilons (see Inly. THRR ST, P 9% have
heen awerded to the following amatelrs since [ast
mouth's - listings: WASPPF, WAGONE, WIAXT,
W yL\b\l WARBYAS

I'he B . is open to all amateurs tn the Uinlted States,
anada and U8, Possessions who repart to thelr SCM
u essapge tutal of 50 ar a sum orlginatlon and delivery
points of 1L or more {or any celendsr month, Al
fuetsiges Inukt he handled an ameteur {requencles
within 43 bours of recelpt In standard ARH L torm.

Late Reports:

HEADQUARTERS VISITS

The Teague Headquarters building s open to
visitors Monday through Friday, %30 to 4:30, un
# “drop-in®' basis, and st other tines by appoint-
ment, The hemdquarters is on bMain Street (Conn.
Route 176 and 176-A) about 2 mile north of the
wenter of tawn, and about 3 miles west of Conn, 15-
U, 8. 5, the Wilbur Cross Highway, (For WI1AW
visiting houes, see the schedule on the next pagel.
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WI1AW SCHEDULE, MARCH 1970

The ARRL Maxima Memonal Station welcomes visitors, Opersting-visiting bours are Monday through Friday
1 p.-L A BET, Ssturday 7 paa—100 A B3T and danday § eosc~1 100 pox, BEST. The atakion address is 235
Main Street, Nowington, Con., about 7 miles south of Hartiord, A map showing losal street detail will be sent upon
request. IF you wish to operate, you muast have yonr eryrinel operator's license with you. The atation will be closed

March 27, in obyervance of (Good Friday,

% Phinne (IBS (halletins T,
ERTLCY OBY (buileting 3

2, 382, 7.0,
7.095, 14.095, 2

9 WIAW wullisten in the Novice sexments for Novices,

M Sunday Jl[ondau Tuesday Wednesday Thuraduy Friday Saturday

00 e et et e RTTY OBEST . . 0 ...

N30 £ _C(ODE PRACTICE DAILY! 10-1315 wpm-———————— - >

11100 e < W 088t >
0120-0130% 3.9008 7.020 3,520 7.150% 7.020

3130 #7008 7,080 3,565 7.1508 7.080

0200 PHONE OBg2 >
[IRAEET R 3820 50,120 145,500 1,820 3820

0230 4oLl I0DE PRACPICE DAILY! (35-15 wpm '['I'hSat), (5-25 wpm MWFSn———— 3
0230-0 o etamee.s LAES ... 1.805 sevsesiee. 8,555

a0 mTTY oBd . e RTTY OB »
DESU VL) L P N 7 [4.095 74105 14.095 3,625

0130 PUONE OBy, .. e e e PHOHIN B OBB2 =
OA3B-0S00+ .. ..., O I R0 7.320 3520 7220

gs00 0 OW oBst L R W OBS! -+
0320-0530% ... ... i #7008 7020 3.945 1.1508 3.520
Q530-0600 ... L. 3.7008 T80 2.945 71508 3,555

L300 o 4—~<.00ODE PRAGTICE! (5-25 wpm MW, (35-15 wpm TThi———. ... _....
(800-1900 . ,....., a1/ems L7k 2f /288 214288 faly--td
WOO-2060 .. ........ 11240 7.255 14.280 7235 14,280 e
V0-2L00 ., ..., L0 uL/RRs i4.0u5 21 /288 7080 e
2130-2230 ... 14,100 i4.280 14,100 14,280 [T+ caans
2230-2330 ... ... 7.255 ] 21,14 DESLRS 7255 Ve

LW OB Chulletics, 18 wpmi and the eode practice on LR0S, 3.52, 7.02, 1 L02, 21,02, 28,02, 50,02, and 145.6 M Ea.

14,22, 21,27, 28,52, 50,12, and 145.6 MHez,

21.085 wnd 28,015 MHz,

* Mtarting time approxiaate. Hpera.tm;., peried follows conclusion of birtletin or code practice,

¥ Dperation witl be ui woe of the fullowing frequencies: 21,02, 21,08, 21,27, 21.41, 28,02 or 28,52 Mz,

¥ Bulletins sent with 170-Herts shift, repealed with 350-FHertz shift.
Maiatenance wtaff; Wis QI8 WPR. * ‘Pimes-davs in (M. Operating frequencies are npproximate,

om bive bl mdu.a.ted transmitting ou the feequency shown,

s owr i

PR T
.
- k’lu

Meet WNBZCC, fifth Novice to acquire DXCC, Gary's 117

credits {all 21 MHz.) checked out in fine fushion last

Qetaber 200 This neat control points includes a Viking

Challenger and HQ129X, The radiator in vse is ¢ Telrex
TCPPD up 30 feet,

In Emergency . .

Monitor your local emergency neb fre-
uency.

blake contact with your local BC or RO,

Take immmediate steps to fallow any pre-
arranged plans,

Stay off the air unless or until you are
sure you can be of assistance.

In  widespread emergencies, tonitor
WIAW for latest bulletins and news,

86

‘A-Straysel

Plan to iuclude the Hingle Mideband Bhow in your
sctivities during the JEEE convention this year?
It's being held agam in 11070 on, Tuesday, March #4,
from noon te YK e, o the Penn Top Rootn,
HStatler-Uilton Iotel, Heventh Ave. at Sdrd Bt. in
N.Y.C.

Now that AO-5 has been [aunched, here is a list
af pertinent informstion which has appeared in QST

" Anstralis-Osear acrives in (LB ST, Tuly, 1967 p. 58.

Soifer, “Antipodal Heeeption of imear signals' 8T,
November, 1964, p, 32,

Elem and ‘Tyvnan, “AMSAT, the Radio Amateur Satellite
Curporation” QST Jupe 1964, p. o4,

Belaiv pol Howanl, " Australis-tsezr, (ts Desmen, Cuou-
struction and Operation®™ Q871, July 1464, p. 58.

Lhnkerles,
168, p. B9,

“Australis-Orear & and Youl” Q8T Aumust

Belarr and Howard, "Obtaining Oata from Sustralise

Uisear 57 QST Aukust 1969, p. 7O,

“Austraiis-Osear 4
Lugy, p. 17,

Progress Heport™ 87, Sepiember,

Dgnielson and Gliek, “Australis-Csear 5, Where It'a A7
NT, COietober, 1468, p. 54

“Aastralis-Osear 5 at WALIOX” ST, November, (96, p.
Al

kimg, “'Proposod bixperiments With
5T, Dacember 1964, po 85,

Australis<isear §

Clliek and Dunkeriey
Q287, Jnnunry, 1970, p.

*Austraiis-Oscar 5, When to Liston®™
A0,

QST for



M"SCM"““‘AREC—#—‘ORS"“‘Z—_CH -~ BEC O BE e TCE —at e D ettt

ﬁtatlon@j&ctw:he

e All operating amateurs are invited to
reporl to the SCM on the {irsl of each
monlth, ¢cevering station activities for the
preceding month. Radio Club news is
also desived by SCMs for ineclusion in

these columns. The addresses of all
SCMs will be found on page 6.
ATLANTIC DIVISION
DELAWARE—SCM.  Jutm 1. Penrod,  KINYG—
HECUPAM:  WADLX.  RA:  WIEEB Renewnls:

WABDEP as OVE:; WASDUM wd \\3]_)10 as P88
K3MP7Z and KIBEER as DHs: WITRO and WIHER
a8 CHRMey WAREJT aw OO and WAIDYQ up New Castle
EC, WAILZQ  passed  the  Genernl  Class  eautn,
WASKEFTL has worked thirty-five rauntries, WAILIE
passed the Advanesd Class esamn and hay acqumired w
uew HW.100, WIGTZ uiso has 1 new FIW-100. W3LED
had a wvisit from Tis  son  during  the holidays.
WASHWC oade anwother hospital visit, We all wish
inm w aquick recovery, KIRAL passed the Advanced
Class expm, KIRBU i cxperiencing rig problems on
v, WEY L lest most of his antennn farm Juring the
high winds, 1f yon don’t rerognize that new fist on the
el of WIEEBR it will ~til! be Cedrick with o new
weetronic hever. KINY(Q received  the  “Omtstuniling
Arwtenr of the Year Award” from the KOARC, Net
raoports: PEPN, QNI 44, QTC 1. KCEPN, ONT 33,
Fraffic: WIEER T, WaNKX 400 WAIGEM 15, WiTRC
12, WAIGAY 11, WASBDUAM v, KINVYV 8, KINYG 3.

EASTERN PFN’N‘EYLVANIA—:-\(‘M_ Ceorge &

Van Dyke, Jr., WEHK—2EC: W3ICC, ItMs: W3IKML,
WAMPY, PilMs: KPS0, WAIGTT  V.ILK, PAM:
WIFGD. OO0 weporta wera  received  from K3HANP,
KIRDT, WIKEK, WAIFEC, OB reports  trom
WACHH, WABKAMI, WASARL, K3RI1INT: OVE veports
flnm WASTOR, WASIWL, W3ZHR, K3VAX, WASIAZ

WNILYC, WARZE, WASBIO, WiWRU,  WICL,
WARPME, W ABEEC‘ BETers: WaCIH, WAVH,
WAEMT, R3INSN, WIMPX, WASKEQ, WAV,
WASMEQ, WASRMT, WASHBT,
et Frey, (Ipernfes DNTQTC RMiPAN
LPA 10 Daily 545 P.M. 352 431 WiaMPX
TN 610 Baaly Ko e, 287 U6 WaMTX
PN RO60 Mor.- 1T, 5t mpnr INov.) 492 588 Kasliy

e B850 674 KIPSO*

FPAEP&TN 3917 Dadly 600 v, 804 48y WASGLI
Snow Lmery 363 62 WA3NLY

VHE i6) 64 Man.-Fri, 7:00 P WG

VHE (2 145,35 Mon.-Fri, B:00 gy, Yy AEGL)
NN 2728 Daily 7230 p. WaAslY

*We have n new PAM for the PEN. R3PSO, K3SLG i«

bitdy ut sehnnl so Bl agesail fo pick up the joh, Well
done te K3RLG ol wood Tuwek te HIPSO. The

FPAREPETN did n awell ioh of operuting during the
rorent smow emergeney in P, Huxmmdm;: HPeRS,
KAMKAT, WAIINW and WAILFQ. in eonjunction with
B Brith, e np @ Chrishions statmn ub the Abing-
ton Mamorinl Hospital and sent 55 mescapes for the
vatients. The tgesspwes were sent to WABIIT, WEFGQ
winl WABKCE for delivery or relay, WIEMT, lost his
j0-meter antenna hiit has a spame! KINAN now has
wome o the handicavped belping  liitn teach  other
hundieappeilt WIMPX fixed s ham banel receiver for
MABK with & dle? IGEMVO now g retired Lot will
stav active for a while. PRI was clnimed this month
by W3IEMIL, WARZR, WASFMI, WASKREC, WASLAK,
K300, WIMPX, WASIRR hax new fi- sl 2-meter
sonvertees,  KIWRTT has  Daunebed  Fwo 0w hams,
WNINTIA wid WNENTIH, WAZATO reporta the PIYT.
Net ig doing real fine, WAIBRV y'l':ullmh!r{ from PRI,
ated hees been appointed 3o T VTRARLD WABIWTL lost
bis . hf, untenmug in the ceecnt bisl winds, W3BNER
Apent two weehs in Florida, WN3IYC pussed the Teel,
{(flase pxam snd is awaiting ite arrivs) te use his new

March 1970

V5t A QP Aot E S I C G LB
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WACTIE, 0280

L WIVER 150,
508, WASIHY 373,
W, WALLAK
WAIHHT 171,
WASJZE 143, WABFMI 185,
WASMIN 108, WASKTK
WASGUK 94, WAZAF! 83, WAIRSY

(380 rig, Trathe; {Dec
WRLEMI, 1083, K3NSN 760, WIMPX
HAMYO 2R WAZKHC 28, WAILVH
22, WAINEQ 1838 WALIKR 182
WARBGLE 150, h3WEL 14,
WASATG 120, RIPIE Nk,
Wi, W3OTO 102,
T WAHK 64, WASIOR 31, WASIWL 31,
WANNL 39, WASIYCY 32 W3VAP 24, W3BNR 26,
RIPRO 28, WASLMO 320, W2ATZ 18 W3vVa 1y,
WRCRIT 13, KRSKKO 15, WaH{K 14, WNILYC 13,
RERTH 12, W3RIRX ll WARINRY 10, W3ADK §
RIFDR 9, \‘."3?[’(‘ G, WAIGAP %, W ACKA 4. WiI0Y
6, WICT, 5 WAL 3, W ASBJQV . WaOML 2 Wagld
TOWASHGX 1 WAKEK 1 KIRDA | waZRu 1,
(Nev,' WASHBT 1534, WASGUK 53, WAIJZB 38,
WIKKK I, B3RDIM 1,

MARYLAND-DISTRICT OF CO1 UMBIA—SCR,

WASLYC 41,

Juhn Alunholland, KSLID—=EC: WILDD

Net Feey, Timie  Lioys Mes= QT r{N‘I Mgs.
IrE.

MDD andd uod Datly 31 39 108 K3YERM

MDIDS AKAE 01307 Daly M 47 LD WRORCG/HM
MDCTN 3920 2307 WTTS WAIGAN/PAM
MEFN 3020 23007 MWFE22 s - K3lAG
MIIMTN 146206 02002 T-5 20 {9 06 Walky

#PTus Bat, wnd SBan, nb 18007,

PREIR  efaimants (Deejr W IIN, WIKAT, WAITYH,
WASTHW, KILFD. \ppuintments: W3EET us ORS.
Emforsemwentar WIIAY we OPN snd PAM. RIITZA ue

HAT WABEXN a= OPS, WARHTO ax ORS, KIQDCO as

G, WADIW ns KO, WABDWE us KO, 18 0 " d-bell
HEY,  pictnre ihis mwopth with W3ITN,  WASIYR,
WASLIR and WAEZT all ringing the pong, WITEZ3

by pulled the big switel ui his Frederiek (YIH until
ke peturns from Unele Rar’s  oslitary  encampnent,
Sehonl and homevc(slk have vdt inte the trafhic totals of
trathiernan WH(:] L WEGN gof w S0ewpow, certificate
from the Conpeetient Wirsless  Sssoriation “for Cheist-
s Boy, that's ear-pounding beass)” or  upside-

Jown o BPL,  or aaethmg! WEODQ ceovived  a
Cartificnte  of  Meorit from ARIIL. WARLWT s the
promd operstor of 8 new HW-100, WASEQOP wilvises

that WERTN Las goge R le ulso anoounces the
lurth in Washington Chwnty of the ltebijeon V. HF,
Amatenr Radin Seeciety (elub station WAINTL) dedi-
cated ta v hf, contestine and QRP Ting on 436 Me.

New offirers of  the  Antietan: Kadio Assn,  apees
WARCPY, presr WASIENY,  vire-pres - WASRXG,
seey - trems s WARROT, wet, voer,. WASFED, chiet ol

the County Hunting Tobe in NDC, got his THSA-CA
awanl fratg WG for 2000 connties corfirmed anrd s
lnoking for wore on B meters with a TR-108 and o 31,
boumn cn the roul, Retiree 'W3MBN haz kept hnsv -
sishe tidving  the shaek and atside  swwing  wood,
WRIPT lins a VARSI W00 nn the air sied o tri-
hand beamn on the waY up, W3IMVYB's Us-r' repart
simnded 8o much like “wippe de da zippe b /™ that we
thotight mavbe ha pot n wew rig for € hivistmas. bt he
syys s ingt hecause 1969 thingx were woing iz wav,
Traffies W ASLIL 5300 WAIIYTR 533, WITN 434, WiIEzT
i, WALETY (36, W3OBG 1T, KAGEK of, W3IKOP 93,
WARHTG 63, WASLWT 60 W3IATQ 45, WITYZ 44,
WASTHW 42, KILTN 31, W3ZNW 25, WAZEOP N,
WAROY 1o RITEZ/3 0, WAIRCK & KIiQDO &
W ABLICT 7.

SOUTHERN NEW JERSEY—ICA,  Charles  F,
Travers, W2YPE-SE: WZLVW.  RMa: WAZKIP,
WARHLY, PARMs: WAZUVR, W22ZT. The Santhern New
Torsey  woction was well meveesented in the Oet, (T
Prity by W20OHS and W2PTT the former with  [RED-
10-32-7 and the Tutter, with KRILF with s seore of
7700-48-28%-1, it must he wwentioned thet KEITT also
sarvies a0 full universify sehedide at Prinegfon. In fhe
phone enlumn, WIZQD. the oluh stafion for the TIVRA,
e hisked with BEOPE av chiel nperatnr and the faflaw-
ing  aceomplishmentse 47.430-186-51-11 WHRIAPN
HIR-121-36-T WHISEN 875-25.7-1. WIBAY was ge-
tive in the Jup, VHIF, Cantest. A recent (W) appointee

m WIFBF, OB K2ARY i= scknowledeed for having
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winde four Bulletin presentations during the nenth of
DNee, "Thess tmlleting ar- dmpurtant to the fraternity
amel it 38 hoped that VR8s will find the tone te wmake
an meregsed nurnber of presentations in the roming
months, The (Gionesster County Radio Club annotinees
the election of the fallowing olficers Lot the svesr TH70:
WHIWAK, pres.: WUFBIE, wvice-pres.; WAZIOY, ree,
spee, s WIAWS core, pecy.: WRRIZR, treads.; WHBIPVI
WHIWKY. WAIVER, WRIEIR,  directors, NHO
WILVW advises that KEPQD, of Woodbury, has beeu
nppointed R far Gloneester Co,, rf-nter'mrz KA.,
Many thanks, Cirorge, fur wour help in the past snd
hope that vou wun tind seioe time to spend with os.
Charlie’s nasistant s WH2ZFJIE, o veiy active aud ea-
wable  han, Trafie: WHEYES 3280 WReDHG 17,
RIERXE 100, W2ORs g WIYPE o4, WepU k3,
WIBLM {6, W2RDNF 35 WBRISPX 16, W22T 13
WAZABY uo wWilU o WHBIZWHE 20 WBZAPX 1

WESTERN NEW YORK-—SCM. Hichard A, Pitze-
ryge,  K2ETE—Asst, HOM: By A Ehrharedt,

WRIRHI. WARAL,
KBIKIR, The section

WEPVIL, BEC: WIRUF, TAMs:
RAIs: WEMLTA, W2IR, WIRUN,
net listing appesrs in the Keh, colnwn. Congratniations
too WEIRHT wad WARCAL, the new PAM= Tor awr
wection, Botty to report the pussing of WAZFKHE, the

XYL oF WAZURX omd mother i WAIRIR., New
offieers  uf  the Kodak ©ifice  Reereation (‘lub e
KUDHA, pres: WAFTDIF. lst viee-pres,: WRFPT,
Il vire-pres, ; KACHD,  wwey. -treas.; W RBEET,

irster, Cohe of Rochester srea hams p.nflmpateri m
the Annta! Peinython, They drove over 2000 n‘uIc« A
rallepted 140,458 permies jor hospitalzed children’s toys
par Christmax, WEIKX daily puts on & miles on hig
wypriises hke, RW2ATEZN cherkel  info fhe  WONVY,
Frmergeney Nofo all 54 sessopg of 169 WALWMT gave
an eolighiening tulk fa BAWNY womeerning The st RD-
weter DXing, Gremiing having gatien into the Jun, wil-
yn fmy Fauliy T ohereby mnve WEMSM back to HRome
vhe hiaving rever Ioftd and move WEMPM o the new
TH in Rochester, Sorry abont  that, WR2FHR i~
struggling with the 2-meter. fim, vig trving tn mt it
hack nn the air, WICOTT uttended $he HARMMY (nne
vondion, where BCARR and WOARE exchanged dens,
R2GXT % hach o the wir at RUT, NV elenonl 32
ressages with ¥4 eheck-ims ar Deoe, WARNMDFE, in Uyon
MMonntain, i tooking for 5 S=imeter net in his aren be-
tweon 143 and 147 Me, The Garhage Colleciors has hech
ot duily soone 1953 withotd an WOR aol now meet an
300 ke, WHZFPG teturns thovw, with w4 orw efectrome
hever, WIRUT mwans ahout E\m new b as » security
wugril—omnebt chift, The RAGR bas n smash-hang han.
fust coming up an Aprd, Dhates sl what have oo oaext
month, Meanwhile keep the RAKA aftaic in ind. (t's

Mav 18 ARPSC Flonor Rall- WIMTA. WIPRY.
W2RUF, WLFR, WO, K2R, KIBTR  uml
WALCAT,, KBPLem: WIOE WuMTA, W2FR  anl
AWAZCIAT, Treaffie: WI2OF 708 W2FH AAT, WINTA S0d.

IO 3RG, WALRLN 254
{2AKR 202
AHCTT x2,
WRIHLT RY,

WIKTR o222,
WEFFHR 130, WHIVND 116
WRHYM k1, WAZDHS 73
WIRVH a7, WIMEM 5e
WISEDK b WIROF 4 WIR 31
WIAPYT 52, W2PRY M, WUDRIT 1T, WAZPZD  tA
WA?.AWR IOWAZATY 13 WHRYHE 13 W2OFP 8
WRFHS & K20FYV R WIPNW 8, W2AIR 4 KIDNN
4 WAGLA 4 WEEMW 2, Tolal trame 4791; Jast

venr {782,

WESTERN PENNSYLVANIA—Afing

WARAL W03,
WEIRUE 214, &
HZKTR 71,
WHIRHJ AT

SCAL Grorge

H.  Stonehurner.  WAIAKH_HEC:  WUKRL PAMN.:
WIWER, W3ENT, RAs: WASAWH, WIKUN, WiLn2
WANTFLLL "!"ralﬁr- netss HESN, 2350 M1 WPA, 0000

GMT 356 ke WPP, 03007 3
Clnh armou_ncove new officers wee

58 ke, ®oofhulls Rarcho
SHT, pres.; WavOT,

cico-tres, ;. KIQKP, ey, -trens, 1 WNIKXO, wet, mer.
WaUvDh rppnrfi that he wfll sond eede practiee on
T meters Mon, wnd Thurs, nights hepinning at 1435

}‘RT‘ Cengratulatians tn the Amateur
Wirie on being featured m a tront-page acticle which
Nppe:!r-rl in the Mrie Susdan Tones News. W3RN s
bisv with eade and theary elasses wf the Frie YACA,
WASLFD hax couliied for his BPL tnedallion, WIENP
made BPT, with 107 originations ping delivories. Appoint -
metfsr WARTBN as OPS, WIZTTH from OO0 O 1V to

Hadin Assn. of

Ly LT Findnrsemend : WASHAT ax ORS, KO s
erwalaseing ab hore aiter a hpie siay Pittslargh
Hasnital. e son, KIPVR/WAIZTE, iow s mgr, of

TN, WABEXY uud WASHRE wie tew fraffie-haudlers
i the ew. <oction nets. WASLR, WAKUN, W ASANH
and  KAZENT huve guulitied for the PRHR. See Nowo
19689 Q8T for details on this Dstine K3VY O presides
ud Master of Ceremonies on 26.0 Me, Juily o Titds-
birgh area mobiles fight fraffie on theh Tespertive ways
tee places of employment. The Compounity Collape nf
Banver County will organize sn amatewr eaedio olob
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nadet the leadership of WASNQE, instruetor wof rloes

ironies, ('uu;rmtulnt:ons o, WARPI o pussing  the
Generel Class esam, WNIEXO, whn uttends Mooy
Rible [istitute, and WNINUER, © ‘arnege Alellon 1T,

students. were bhome for the holidays, My first rominders

Cheek the espiration date of woae ticket.

Nt Sesx GNT e
WPA 31 3R LOK
W PP 26 i41 64
ks i 57 a7
Tratie: (itwe) WASIPTY TR RAZNT 404 WAKUN
175, WABARH 131, WASIBN au. K3HOT 63, W3LOS

A2, W3GJY 34, h
WEVA (1, WARF
(Nov,! WEIKATE 44,

14, d‘-lP-[B 14, W31ho 11,
U, WAl }H\. . WNIKXOD
WAIBLE

CENTRAL DIVISION

ILLANOIS—=CR ], Balmond A0 Bledggee, WIPRN—
SECG OWIRYE, RAL: WASLZUE, PAM=: WASCCOP and
WANPDT b, Fhok Cgobs BO WOH PG, Net
ieports !

Met Feey Tintve s Tte.
1EN 5040 ko, [E1(3F son, 18
ILN ATHO ke, Utgd Bluily o1
NOPN 14 ke, {HUUZ lon,-gat. 1 15y
NUPN 1A ke, TR, Mon,-b. | bt
10, PUN 3Yih ke, 2457 Mom,Fri, | 1154
Ml PUN 7915 he 1307 Mon,-Fr, | ?
I, PUN 145.5 Mc, w217, MWK, 45
M. PON §iL2R M. I, Man, 14
Gir, Takes 3932 ke, g Daily 114
Emergey.

WIHRY reports traffie for the Nintl: Kemoual Neb with
gt of 492 WUZTR'S new OTIE is Mendota
arel he bs o einployed by CORCO Fngmoeenng in s
slovtronies division WOGTXR, of Normal, Hl, @& spear-
heuding =« rew - Goarantee <nb. Uentact  bim if
interrste{, BORET rpoke on AMALMH at the hust York
Hadio (b weetine, New ofieers of the niarved Hack
Raudio Club sre WSZEEN, WIPNY wnd WoQLZL 'The
wluh’s sonusl Hamfest has been apnounced  for Son,,
Jume T out the pesdar 4H olub grousnds,  WANLEN
wpont s few days o the hn\plfﬂ[ with w egs of
hronchial pneomnnip, WIQXR s beinging i the tore
ones with w T-108 fimear oo 6 meters. WOPVIDY s
hirtlding 7 SB-10. The Hig 'F'hlmrlnr Amntene Hadio
b held  jts Apmml Thnner Meeting Jdan, BEoat
Relviders, (11 WNIZXE s W \9‘.W.E. ure the oibieers
of the omwly-tiganiziml Copant High  Sehool  Amptenr
Balio CToh, WABAY G s wn (T-olPment wutenna vu %
owters The oew  officers of the Hochford  Amatenr
Radio Assn, nee WOTL, WASPHO, WAIVIO, WNICTIU
winl IWOSAN, KUQMX hax u pew HO-FE tower, o (1,33
anid an T4B fa work 1P, Onefnates of the Wondule
YR aee WNGRTA, WNIRNY, WNUBNZ WNIRHT
ad WNICCR, The oew oifieers of the ciub inelude
WURK, KODNA, W H!?HYL WASYNE, WNUBHH and
WNARXZ WBIHXX W oa new DB KAKNW plans in
F’\nmliflun to Coeow Islands KYTAIN i-; W
WORTR m Minnesota, New Noviers heard are W INSUEH
and WERSCET:  pew  Caperala gee WBIYOT  and
WASYRTT . aew Advanee (Mass liornsess wre WAULRY G
WHNTIC WRICUO,  WRIRE wd WRBYBDP, The
Whenton Hamfest wos held Feh, 13 KIEWR, KIVVT
aud WIDOL are now fully operationsl on 206 Me,
whlehand £.m. amd invite wther sintinns to cheek G,
Wew memhbers of fhe Palestine YRC, WNIATVR and
WNIBWC, are festitiar QST reom Piengar (e cn 40-
mvi‘vr ew, KRAYVE is the only HPI. remipient this raonth,
Tratlie (Tlnnl ROAVO 521, WAGWNEL 440 WONXG
7. WAINZF 161, WASRTE 152, WuIXV 147, WOLNG
WOOWGHOT 82, WABKTH Al Weli0g A FHuRAd A,
KaNBit 36, WAIPRN A6 WoT007 35 WOHP(E &
KaTXJ 'iJ WAHRK 10, WAMLHE (3 WIRY 7,
WorHT 7, Kahoi/WBIATE 5 WHOASB 4, WOFT.F 3,

FNav 1 KOTRT 1o,

INDIANA—SON, William 05, Jehnson,  WHRBTO-—
Asst. RO Adrs. M. Roherfn Keonlik, KOIVG, HEC:
WasL1q.

Mets Freg. Pime Dee, Tie.  Mur.
1N K0T 18307 Dady 23007 M-F 215 Kalvi
i5N 20N oz Taily 20302 M-8 8 KnCRA
2300E B .
N 3656 D107 Daily s WASRDQ
Ind. PON 41N 12457 Sun, 9i WAQV XA
Ind, PON V,FLF, 50.7 02007 M-Thurs. M WHIAMB
Hoosier V.I1LF, 94 WuPrMT
Tea ull Indigna v.h.f, sfations, report v frafiic to

QST for




WUPMT, Kobet B, Witte, 1225 Wall Street, Fuori
Wavne, Ind, 48804, WIHRY hns w uew  harmonic,
K9WPHE is being transferred tno Durban, N.C, WAYIHC
put nu ATV vor the U'CARC. WASKA(Q passed the
Fatra Class exam, Tri-State Amateur Radio Society
uticers e WANODP,  pres.; W utg(: Tl pIER.
ROLALT treas.: VWASZES, seoy.: WOGGW, WASHGA,
WOVEN, WILVL, KSTX qmi. WAGBPP, direetors:
WAIVY R, publietfy: WUNAC, wivertising: WALIKLX,
meefing haily WASQDZ, luwrest, Indianapoliz Radio
Cluby’s officers wee WOIVE, pies. 7 WHELL viee=pres.
WUSTIN,G =rey.s WHAL feeas, s WORE and WHICKHB,
ilireetnrss WEPOW, elnef  operaior, KIRNGQ mﬂﬂntl\'
vetited from the TLE, Pustal Servier. Allen Conty
\mutpnr Hudin  Technienl Hm‘mtv» new  offirers nee
o pres s WAGUQKD, viee-pres, ;. WBAAJLL, sery .-
t KAUBP ang WASPIY, achvity: WASGKD smil
KOBLEE, publicity, KILEK reports that fhey hnve ther
new  repenfer dptennz o fhe WANELTV tower,
WAIRBR has u cole snd theory vlass at the Mernll-
ville Eiemeatary Sehool, Tudmnapobis Red Crass 3ROV
new officers are WOPOF, pres.; WAIVRBQG, viee-pres.s
WABBVE, secv.,  WASFRY truster: KIOELA,  chinf
vperator, WEHBOARIB, IPON v hit, mgr,. Las an ossh, net
ot 504 Me, QIN Honor Nnll: WAYKAG M KOVHY
20, WOOWE 23 WOBDEP 22 KeHYV 8 Amafenr
cacdor eristr hecause of the seevice SF o ondere, BPL
cerbificates wenr bt WORIYO, WOJRG, KURFZY . eIy,
WAIYN A, WEOANMB, WYEQO  wml WANIOO  fog
Flpe, U'aﬂll Drare, P‘NH}{ WOHRY 4%, wWopPMT 27
WAIAMIE 22, W \ll\\F 22, WuHli} 17, Nov. :
WAPMT 27 Traffie: lllnr'l Wy [1a0, ‘.\'DJRQ
ar, KON !JI)-L KOTVG 508 WADYNA 838,
WHEEAMB 30, WURGO 251 WAIROY) 230, WatlRyY
AN WARTIRA 190 WHNWH 164, KUHYY 148 WOTC L
138,  KOVBAL i24, WAUVZEM 16 WIUEM 107,
WAMOHK 95, WOBUQ K, WANLIE 'R, WADWMT
84 KOUHE 64, WHUHY AN KAVHY 58I, WASWJA 51,
WYY X 42 KIEFRY 40, WADOAD 3n wWAQUMIU 35,
ROJOY o, WeANG 25, WAURHG 21, WoDi( 20,
Walds 14, WSCMT 18 KORWL 1, WALAXT 15
WANCHY 15, KULE 14, WAWRG 14, WIPMT (]
WASWSX [, KOLAN 7. WAIQRL 7. KIWGN T
WOOTIC B WGRTIT 5, WABRVL 3. (Nav,) KOHYYV 70,
WAGBVIE 1

WISCONSTN—SCIN, =,

R, Pukorny, WHUNTRPepmit:

WONGT,  PAA=: WASKZT, W \QT?R WAIDAY,
WALQKT, WAMNT. RhIx: f\l]f\‘l A, WANT \N

Netz Frey, Time  Days ONT gre Mgr,
RWN 3985 ke, 12457 Mon,—#ut. 368 203 WAROAY
BEN 085 ke, 1RONZ Daily WANQKP
Wi-PON 2925 ke, 1R0TA Mon-kri, 482 MR S\ aven
WHRN K085 ke, 23007 Daily 1461 276 AD

WIN 3562 ke, 1162 Daily a4 1687

WHRN 3780 ke, vosu¥ TTNat. [ ST

WRN ABZ0 ke, O1A0Y Hun/RTTY 24 7

SWBRN A4 Me, 03007 Mon.-Fat. 151

SW2RN 145,35 Me, 0230% Daily 184 12 !
Wi-RAUES 39935 ke, 14007 Hun. 55 WuN lu“lm
WAGDIAY has been anpoiniell PAM {or BIWN. Net
vertificates went in WAMQVT aud WASYRD (WINY:
WHUAHKE  (HWN) - WeAVX, WHESRAH,  WAIYSD
CWEBNY:  WASGYF., WASEDZ, WAGYSD  (WRAN).
KOUTEO im 2 tew €6} gnd OBR: WOOAMT » uew OPS

and OS. WADM wpel WASHOY nre teady to fallow
(kiear-B when it takes off, KIPQT now b KHET{D,
The WNA Pienie will be held Jule 12 at Baraboo, Wis,
BRI veriineate for Dee, fraflic went fo WHORY and
WHKET, Many *hanks for a joh well done tn KGR0,
wha vetired  after wight vewrs as Wiscotsin  HCM,
Tiaflie: WOCTY 501, WOoBRS] 410, RoOTA 332, WoDNT
2 WANQIKE 200, WAIRAK 152, WAIQNT 12,
WAGVRKIL/AY 101, BOFTT 48, ROKHEA &8, K0T 82,
WIKRD 55, WAITNN r, KoTRY 42, wallly 4,
WERTP 39, WOIFW 38 WOIPR 31, WUNRT M,
WIBCH 28 WAIPKA 21, WAQAY 14, WIDXV 13,
WAGTY 12, WIRGM U WASHER K WaZRI1 5,
WASNAT 5, KIGSC 2.

DAKOTA DIVISION

MINNESOTA—S, Larey J. Shima, WHPAN—KRCH
WAGMZW, PAMs: RKBGYO, WAAMBMY., WABOTI,
WABHEM. VHLE. PAM: W AGBDWAL HM<: % ADRR A
WARTAW, KAIYI (EC Tavkson County) passed away
iy Der, WHYHE recentle passed fhp Fistra Cags test
Under the Leadership of WAOMEW, the AREC program
has grown ta myver 85 BOs, l\-l‘f aetivities have in-
ovemsed sigeofieantly thraugh the eofiorts of WABTAW,
WASR A, WAUORN, WAAHRM and KOGYD, Hfabs-
tieully the tollowing rasuits have been obtained,

Mcarch 1970

Station Keparts Traike Net QNI Net QTC
1964 Hu 57,116 36,740 8,723
1968 140 18,778 23,248 6,344

Growth n 1970 ean only coniicee with fhe increased
participation hy more Minnesota umsteours in the yarious
seetion yetivities, The anticipated spring floods  will
nevessitate the tiver rendingprogram of last vear. Con-
tact WAPBMZW if von ran assist in this program, Checlg
in on ope of the Seetion nets as often as possibie nnd
gt involved with tratfic handling, We have a continuing
need tfor active 002, The PAMs and RMa have a enn-
tinuing need for NCOSs as backup wnd  for regular
sputa, The only requivement is interest i Jdoimg a good
wh ax NCR, The HCM  needs information regulntly
as tn jmlividual station activities (new rig, DXCC total,
eteor for this column, Reports munst he received by the
St af the monti Part of fhe ®CM's job i8 to mgin-
tam sertion megshership contart nn o persotal basis, 1o
1960 T ubtended 22 mieeting= all over the astate. In
planning amy 1970 sehedole Towould sppreciate pdvanee
notire on special meetings whieh you would Tike me to
attencl, [ want tu thaok all Minnesoia amateurs for the
treuwalons support  given  during oy Arsé year in
oftice, Tatfie: (Dee) WAWWEZ 315, WAAVAR 305,
WEZHN 232, WAGTIAW 226, KODMVE 14, WAGORT 1
WABEPX 118, WAGTVL 14, WADRRA 104, KUZRD
o, WAOVYY 83, WABRKY 60, WAPAN &2, WOFIT 18.
WADVTZ 45, WOHEN 4, WAQVIS 4, WABGRX 43,
WAQURW 42, WOBIIC 4), WAGVIXG 40, KAFLT 36,
WAUHKRNM 5, WAOWDYX &5, WAGBDR 33, WAGVHU
H WAGDOT 32, WALVEN 32, WOGE 31, WAOMMY

WADRKF 20, WAGZND 30. WOFHH 20, WAGVPK
g.'t WAGQT 25, KAGYD 25, WOKNR 26, KUSRK 123,
WADLAH 22, WV)P‘LQ() 2. WAOVHY 91, WAGVQX 19,
WPALL 17, WAGYM U 17, WAGWRG 8. WNOYAR 16,
WALKBY 3, WAGIPR 13, WaglaD 14, WORUOQ 13,
WORZS 11, WaIYP 1, WAGNQH 1[) WHATO 4,
KadTs 4 WOKLG 9 WOMBD WAGCIU g,
WAOUTE 6, WNAZIC 8, KATK 5, hﬁC‘NC 4, WOHKUY
1 WAARINGK 4, 1((-4/“ G 4, WQI*J 3. I\ﬂZRI 2,
WOFDK [ WAGLAC 1. WN@YVT 1 (Nov,) WAPTHI
119, WOZHN 109, WAGVIH 31, WAGSDR 22, WAOVPK
13, WANOREKF 2. WANTTG 2,

NORTH DAKOTA,

A, Harold L. Sheets, WODM
- WACHAYT, OB KOEPH. PAM ; WCAQ, RM;
WAORSR, () WOBF, WADMAL spent the holidays
with Lis pavents in Cavalier, WODM and family spent
Christmas with his son and family st Minot AFH,
KATTP 8 getting veady fn po West for the duratloh af
the cold weather, WADNJ received a new TR-4 {br
Christmas, WABAIN has four Noviees and »n Con-
ditional n the waking at Rubgy, WODM nnd WABAYL
have fwrniv-five Noviess coming up ior exams an the
ettt ol the elasses beld in the swdult programs, In-
cidemtally, if yon have any radio gear suitable for this
geonp eonlact WABATN, WODM or WABAYT., KGRSA
fras an NCX -5 sud WADOQ®A, who is ut{endmg .M.,
has an HW-12. The SBioux Amateur Radio Chib at
ILNLTH has new guarters in the Stodent Union antl has
reevivesd Tiralke nnd Heath genr tn equip the station with
high and low power for aperation hy alf elasses of
fieense, A new THEDXX will grace the roof of the
student venter, WAOHTT continuex tn lend in traffie
totals with WONMV and KOASPI up there too, ‘The
ew, net iz picking up, WABRBR eculd use a few
mote. WOWWL sjent the bLolidaws in ‘Tucson  and
wirke] mobile on 20 metets maostly, WAGHUD tled
with WAOWEZ far hanars on TEN for Tlee, WAPRRR

nisn cherks judn that net,

Gange Hiver d o 4 5R
1Am Net ke, sess, cheel-ing
0o 3620 1% 62
N.DL CW Net. (“%"I' M-F ke, sess. QNT
730 it I I )

wecDo

19 Tfe. WASRER
i€ Tfe, WASMND,

VL WE Net ONT M-Mke, e, vheek-ing WAAGRX, WONMY
e} uah 12 2
N.DLPALN, ('ST Bun, ke, sess. checksing 52 Tfe, WAAHTD
1730 Sat.
ST Bun,

{730 06547 1087
N.IL RACER (”QT M—F ke, geas. checkeins 14 Tfe, K4SPH

Traffie: WAQHTUD 206, WONMVY 67, KORPH 6, WAM
GRX 4%, WAGSIB 81, WAGAYT, 97 WAORRR 2.
WHOGFE 2, WODA 18, WAGMND 1§, WA(JTBR 15,
WABIIKD 14, WARIPT 6, KORSA 4

SOUTH DAKOTA—RCM. Fdl Cray, WAOCPX-—
WOT has contacted 1neny stuh« with hm fow-power
vig and shows what can be dnne with just a fow
watts and good antenna, WABCKE, WAQCPX, KOTXW
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some utf the fsllows tound on 1460
miehees some evenings, WOK XY is serioisiy considening
prrhrivating msime RTTY contests, WAOY AR and
WAOK PN e construrting vt meters recently deseribed
e ST, WAGTYD 1k pearing DXOC, WOPRY b be-
cornpg ol petive worhing 1N, W ‘L(?L'l'\ has stavted
a Pepnowton County ARMC Net which s beld every
s, osf A0 GEMT. Ritend Ke WKROLZHE, Net teports:
Mornme WX Net, 458 QONT:NJO WNet 833 LUNT und
49 FTC: Barly Keening Nd, 790 QNI pad 71 07T
Late Feening Net, 1514 QNT and 88 QTC. e AREC
Net o wetive every Mon, ai (330 GMT an 3955 sl
e, SDN ik on 3645 at 01O0F, Tradic: WOXZWLO 350,
\\ AORKA 216, WOHOL 104, WAGPNR 14, WABFITE

WAQRIQ B, WOLG 40 WABTIEN 48, KOAMZN 39,
\‘. \(]HH\ 30, WADLLG 27, WODJG 19, WAQLYD 13,
WAORATE 4.

aml WOTT e

DELTA DIVISION

ARKANSAS—SON. Hobert 11, Behaeder, SWARTIN—
SRCUGOWAPHRZ. PAAT: WASKST, (AL WANNTD, Con-
witulubions o WAESATH, wha passi]l the Fufra Class
viap KESCE has » new dekw, penerator, My wife,
Missy, kv onow WNEAFS, WASKAK s houe [rnn Seot-
i, The gronp st WY AL 5 hiesy moving s H-pm{!'r
wife to Hokimson Annntain aod getting realdy for Qlseap b,
Nat reporfs oy e

Net Freg. Tinee Tie GNP Min,  Hamager
7K X700 inn?, K1 WASTIE
RN d9uh  nsny 3% A a8F  WASKJT
APN s L0y [T 1386 WHVFW
"N fit L 05 WASTIB
1t Nut, ans  (0NDZ B, WEPRZ
DX Info  #8ah  0u04BZ Mon. WASHFT,
Trathe : WANNTY 212, WASTLS 77, WASIJIT 3¢, WASTIB
1A CIMRIINNEN

LOUISIANA—=UM. 0 Alen Swonson, e WAPAL—
SR WSO, WM RAANS, VLW, PAN=: WHUQH,

WASTIN AL Again we enll your aHnnhon to the CGNOARC
neoject : Ham Radio Tloubloons, Coniaet. WASCTER if
witerested. Inewlentally, the ciub i eonducting radio
vlasses one roght per ceh. WAMBC = 1970 net mgr. tor
EAN and regquests  that shyone inferestsd  m tenffic-
hatnlling roport indo 3618 at WJ0 or QLINA any evening
uf the werk, WACKEZ has ustalled two antennas at
Trleedn Berel  Lake, the Gotfest bass tishmg in the
comntry, WEEA repurts n uew group of old-timers meets
Jaily seniind 7030 for bull smepsions, KAARA wno the
Annmat Pawell Memorial ‘Trophy  for his oorstanding
work g LAN during 196 e pew Lielin Division
| nreotor, WAWEHN, staies e will v2stk suelr secotion durine
the pawing vear and wanld Dke b henr from el of
yvort with wleas or  thonehts  eoncersing hei radio,
WENK Y, watgmimg serw, of the AR of  sSouthwest
tPonmisinng, has subroiffed n _t;pur‘.q peromphshimenta of
the «Inh adoings and activities for 1869, The  veport
ilinles tewspaper al other publicity ohtuined during
the year. [eparts are shm fhis moanth. 1§ o need
repmrt ourds let e kv, Again T oremind yor §Towill
pof vim wgin b SOAT sl yon el nanbers shoudd
tiwounpate e ni the gond men avalable. AMv term ends
in Jipe, Wateh G8T for the annouperment., Trmilie:
WANL 464, WACEZ 73, WANWDZ 54, KaANS ho, WHM B

Ah

MISSISSIPPI—=ONT, Clifton ), Chogntort, WASKEY —
S WABIWD, BM: WATDTF, WASRKL v vaentioning
in the North Epml, WNEALG, of West Poind, s oanr
iewest Noviee, WHKW hax trouble with his big vie bt
dive o 2 meters, WASRULE repoits that the
poater ot Keesler i3 nuw working amd covering
the Ciulf Ciaast. WASUEG TWancocl County, WAIGOH
Mdams Clonnty and W ASKTHE Flavrizon Cagnfe ape recent
T appointees, Cheek vrae vetifionte utes snd  pee
it vner  appomiments  needl  endorsergent, W ASKPHs
petition (ur speeinl pota tag yafes far amstenrs swillmg
to ptall maoinle Hes Ior ctoergeney tse shondd oo
Up b H||s spesjoql of the egislatine. WACTTYHE 1= (loins
A e oo RNS ATRBN amdl CGOTIN, Hhs QIR
mpmnfm(‘m 1= heing orocessed, The MEBN's winter
{vre s ta be m Mt'(”r:mln i hafer Webo or enply Blarely,
WASPAT i tow Vdvaneed Class, WASWIR is now »
Grreral instend of Tech, We uil wish KEFAMY o ~pemiy

reeovpry, Cheek into our nets

MEBN 3400 ke, 615 GMT Dailv
Gi'SRN 4448 ke, s NMT Duily
TGCHN 935 ke, e GMT Danly

Tl
HIG 3,

WACTHS 13, WASTWD 11, WASEEY 9. WAs-

20

TENNESSEE~—=¢ 0L, tarry A, Phillips, R4RCT—
SECT WAWIHL PAMs; WAPTP, K4MQL, WALEWW.
i1 K4AMO.

Net Frey,  Days  Tune Neaxo NI QTC ar.
THBER usu Tueesan, W07 27 181 141 hEAQL
THN 3950 Mavat, 1545 B pET S WAPKE

S, tinn

FTEN JuRD Mal [REY] 2 s dE WAIRWW
LPUN Buku Blon. 1HAN LIRS
I"'N e Dady 2200 Bl HE L -

N A Limly o BT A by RIAMC
ETVHE 152 ' a i o Y WHALOKY
FTVHE 50,1 MW nnn 13 +oWRaIOR
ETPMN  uEK W E wiio ™ il T OWAION
It weesns to e that wmatenys aee owot aven eredit

viongh tor the iiftie-Enown serviees that they nprovide
both on lacal snd putional Tevel, The ARRL ulsa
ccerhneked wher it somes to goang eredit for conteds
SET, WIAW progrms efe, WHETZR suggests that
240 e eedablished ws 6 plare for the Teen mung to weet
in fhe wdvaneed portion ot the band, ORE W BUEFT
bl have » pew d-barad olioole ap By now. 7]'{‘_" W44
TR v vow Bxbra Cliss, Barflett High Sehoal has
ormanized  an gatenr Hadin Chib, Urather WALUAR
5, KAAT 211, WALITT 0, WB4I T (85, WGt 141,
\\"4."'»(:.2[*) T, ".\} AYEC 52, WRLANK 47, WAWBK a4
WALULH 96, WEBLITC 31, WRIDYS 2. WBIEHK “0
WALZBO 20, WBAHSS 13, WHAHILM 1. RK4PUT
WANCGK TH, K4AMC 15 WAPEP 1§, WRIVEC 11
WALYEN 13, WALANZ 13, Wh4tisd 12, WALBD
WALYON 11, WALUCH 10, W4ORT 8, W4VT B, W 1141\1b
T, WALEWW 4

GREAT LAKES DIVISION

KENTUCKY—SCR, George Wilson, WHOVT-8EC:
WHVYR  Appointed: WEB4BOR  ax  oBN Ednrsed:
WAMGHA, WASFMY, WALAVV, WA4AGH, WR4INHO,
WAMWQZR, W AAWWA oy BCs; WEHTN wv 0O and
O WALGTIQ na BC, QPR OV and 1‘\“ WALF AR
s LIPS, BWPL: “ 4B AZ, WALVET S WHH Y,

Aak reg, ST ONT o Mor.
BN HUGTH 163 1M A VIR
MM N Pl 30 Arg* &0 RITRT

KTN OGN 190 AT A ALALTH
KYN SEa DA livg 319 WABAY
FOATN MET O PIOTW IsH 199* 454 WAOTP
Central Ky, 302 #tn A, Th, 14+ W WAIGHO

Keutuekianu I job at the Hobhy Show shoubl Le o
auxiel for the nation, A big boost fo 11 W4T from
WHINK, WENDY, WAAMX D WAL, WoRC, Wivyl
acnf WAINT put iim 1 reglar foleh \slih lig son WARYY
WAEMY apd WAV wepe tertured m the Hwﬂr\:l:nm
paper far their ATV netivity in the 9 WEARHZ covms
to have solved the “imbossible' wondstereo deveiopment.
woed ulso erited n tope an the KA frefife lomd -
tnedintely piter (2/7741, This fape wox featured o snw of
the loeni BU ofations, W4IBY Lelped VP2Y  teplaee
auppies  tar o ow o bitmsd-ont hnspotnl, Trathe:s Ot
MWOAVYE 628, W ADYT, 446 W HAKPE 320, WARAT 239
WOALMEX 13, WHIHEFY 149, WALLGH 135, WH{HON
116, WASWIT I8, KAN AN 107, WAOYT Tos, W AGHQ
W, WI4HODW 88 WIILE 77, WBIOPN 73, K4TRI' A4,
WIEHERR o0 K4UONW 650, WHOTP a8 K4ITOR 46,
WO 45, KAUNAM 420 WAIATIO i, wWH4IOT 87,
WIS 36 W UWAIXD Ad WILIIK 33 \WYHER 98,
WATTHR 28 WB4FLA 27, K4AVX 25 WTHDQM 25,
WALTYR 2 WRINGY @, KIVHO RAGAE 2L
WHIEDHY 90, WRAGEY TR, WHRIY 12 WRALKE 11
WA AF & WAGAMA 9. WRATTTN 7, WAIRT 7, WD4.
LHZ T KAFYN L WASOMH 4, hdAYCOB 2, t Nov WEBd-
HITR 84 WRAHOW 54 (ot WBLHQW 27, Trafite:
231" Reports 54*

MICHUGAN—SCA, Jnseph 1. Pontek, WATTICAT— Aust,

SCAe: Rodper 7 Phillipe, WARLWK: Howurd &
Walker, WHITCG, SHC: WRAMPD, RMs: WAITO, WERTN
Wt PAM  KeGOT, YV ILT FAMe: WROVQ, kK-

VIRALL Appowtroentz: WACTUP, WRPX we OF R W AUQ

uy DIPSR, WEIHTD na OBR BSIGR, WAKVRE ax Ry
it Beys: KAVEPY, WA,

Net Freg, Time  Dap ONT  GPC Seex Wor,
QMN 663 w0 Daily 1896 604 92 e

W NSR 35 0000 [haily  ans  on 3 hk“ RJ
UPEN 5820 2030 Dajly  abw om0 WARLIIC
PONDay  aus0 160D Daaly  THL TS 31 WsLAR
GLETN deae oman Daiy @17 e @l KRH)L
PON-UW O OA15 G0N Maae (66 330 D5 VERDPD
MAMTN  50.4- oo A-Sat, 4K 5 28 WARLRC
BR/AMEN 2030 2230 M-Fri, ioso 131 T WaldS

QST for



Newlv-olected offieers of the Brasy Ponnders ARC are
WENWQ, pres.; REUPE, seev.; KSRAL, siep-pres,; Wi
QIQ, prog, chmn, Gentleman Albert Allen, K4WA, who
wis editor of the Hare Radio eolumn in the Detroit
since W4 heenme a Bilent Key amd will be inisse
many. WARMJIT had his HW-20 stalen frarm s vehicie
VWEMAIG is retird une neighbops with WEKWO refired,
at Take C(leorge. The OMN Tate Net wus hewrd in K Hé
with pood sigtrds, WEIYT'Z vhoulid he vx-T0TWW now o
bok i Michigan, WEBID'T warked CEOAR, Christmas [s-
Tarul, dnring Chrstmas, WAFWA hus been eutting it up
with the 12X stattons, The Clrand Rapids ARA 35 run-
ming eade and theory classes romducted by WARIK P, Tha
GHARA nlso is considering mnving its repester to in-
cresse  ite rovernee— D0 XIng,  hwh? The  dootheastern
Mirhigan ARA is planning o swap nod shep Apr, 12, The
Cuentral Dlichigan ARC has new Q8L eards for memhers,
Trathie: WASWEZF a06, WELNE 591, KsZIlF 498 WRITQ
9, WEKMO 330, WANMOGIAT 213, WaNOTT 198, WASSGC
1, WRBEZ 168, WRIZ 1687, WART'BY. 163, WASLXY [41,
WRIXT 143, WREDT'T 181, WHIHK 105 \WABPTM 096,
WAHSQC 82, WAMO 77, WREZ 86, KEETT 62, WELIC 81,
WARGNDY 57, KRGOU 52, WSRT'N 45, WASYTUR 40, WA
SZPH 40, WRENW 3%, WBKANIL 37, WEFN 35, WARAMPD
S5, WRWAT, 19, WABQAT 16 KINIIV/E 14, WATHDP 13
WEETUR 10, WAFWQ 10, WASZJM 10, WHAGL) 9, WAS~
KRB 8, KSAMEG & K3CKD 7, WESS 2, Total 5356,

OHIO—SCAL,  Richard A, Bgbett, WSBIT—RE:
WROUTL RAT: WBIMIL PAM: KSUBK., V.ILF, DPAM:
WASADU. Dee, net reports:

Met ONT QP Nes,  Vreq, Time Mar,

OSSEN 2384 1383 66 AUT2 1630 & 245% WRUB

BN B23Ag% 62 BSMD ONOD & O300%  WRIMT

UMt N 82 174 56 D61 (0007 WARBADIT
SLiG 02G0%

O8N 281 11K 8l BBRG u3usd WARYNI

Aprieak 848 SRR BD S0 0000Z KBONA

BPL ceshifientes for Dee, go Lo WRUPH and WASETY.
A total of 42 BB rards were dssued doring 196¢, The
toial traftic handiings fov all four of our secijon uets
fui the vear was nearly 22,0000 OS8HN Mer, REDRK
senk a detatled veport o7 net  statisties which  shows
traffie handlings up almost 4000 nver (968 for = total of
over [0.000. This is n guod fime to congratnlste 0l of
vy section pet manugers snd nel participants for their
exeellont performance, The Marion, Massilon mol [nter-
city Radio  Clubsa wet ugp siations o publie places
ta handle haliday twssage fraffie, Wot  certificates for
OREBN partivipation were earns! by WELAG, KONV
and WAKFKM, Caatom AR '8 pew nfficers are: WEPTO
prres s WETTIY, wivp-pres s WASHIV, sy, -treas, WsDVHT
WARCHT, KRUEW, WEIRYV ant WHEOC joined the Hilent
Keys, WSGRT rwports that the Williams (o, Rherifi’s
Dept. sent 5 putrol ear o (deliver twa military hiriat-
s messages on Christrus Day. WBRARO iz now
Inrated in firand Wapids, Mich, KERPX jecommends
wirking the Noviee hands, e savs ven con be “first
Qhio™ wy three out of ter ORR, WHONT, wag NOS 08
tomes on (REAN during 1909, and was inster of meree
momes over 3533 ONT wal 1504 QTCe Davton \RA
examined 21 wmembers of its [all corde and thenry rigss
tor the Novirs (Tase Heense, The Newark ARA Clabhs
tiew nfficers are WREO®Q, pres,: WANWCOW. vieeapres, ¢
WEOXD, weev.: WASEES, freas. J6l-mefor enthnsinst
WRGHQ tells of working FIKG, TS, HRZ VE4 aod
138 on that hand, 8EC WEOUTMs swar-ead report shows
that we fhave 875 ARECH manbers o our seetion, 3
total of 139 ARWFUY drils swas eondueted duping Dee.
There ure 28 AREC nets aefive. wll of which condant
finison swith NTR. These numbers are sl signifieantly
Targer than the iotals for 1088, EC WAERD is rnow
mnbiling at a kw. level. The Bnekegs Net Bulletin re-
portg that BNs QNT tofal for the vear is ap T pereent
urd QT(Yx hetter he & pereant. ever (968, 05M1rN Mer,
WABADU shows s fotal of 44 “regnlars™ on hig nei
raster, Veferan Tr¥er WRZCW tista for us the Ohin
metithers of the TYNOC Thonor Rall ax follows: WEATL,
WERF WIRGH, WACTTIT. WRDIE, WEDAD, WHRVY,
WROGE, WEHOW, KSIKH, WRIIN, WRKIA, WSKTT,
WHMPW, WSQHTH, KRTW, WEWZ, WY, WWRECE,
Do, appninfmeonts were WASKTIF as O, WSIAT and
WABENCG a» ORBRs, Those stbmitiing data for PRHR
lisfings sre veminded that wa requite 3 hrenkdnwn of
netivities as shown in Nov, 199 Q8T, T visited the
Aarion ARG during Tler. und enjoved the hospitality of
this fine apd sctive club, A jong-overine visik olso was
roede to ARRT, Haq. for some Tengthy and rewarding
canfah with “Base” WINJM aod nther members of
the fla. stafl, Traffie: {Dee) WRITPIT 982, W ARKTX 095
WRELKW 246, W ANVNTT 222 WROOT! 995 WARZTY a4,
WHRVNTD 218, WRIMT 210, WARCXY 186, WAADIWT. 1aa,
WHBALL 158, WBSUR 157, WARKETW 15, WEPMJ 153
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WHSDEY 145, WHGVYY 131, WEOTT 130, WASWAT 123,
WHQZE 120, WASOUG 118, WRUBK 116, BKBONA 112
WARNDI, (09, WERVYVY, 167, WARITY 102, WASKET ton,
WEHBSHZA o6 WHE'TTN 34, WARYTH &), WETTY 84, WARVYQ
S, WAREPYE 79, WASLIELE 78, WrIST 75, WBECKTY 71,
WHLIX AT, WRIH A0, WASNOG 80, WEFGD 5y, WAKYUR
3Y, WANPPE 56, WHBAKU 53, WSGNT, 3, WASADU
53, WHRDAR §9, WRMOK 49, KROYR 4, WRNAT, 43,
WARMHO 44, WSUDQ 4, WRHSAJ( 43, WBBL 42,
HRLGA 39, WABSHIP 7, WARYHN 36, WAKSN(Y 35,
WREBTLH 34, WAKRD 23, KsBYH 31, WASCDR 30,
ARG 28 WRLZK 29, WKLY A 25, KaPRIE 25, KONV
20 WARVWEH 22 WASY LA 22, WBSBRPB 21, wsOUir g1,
WASGH R 210 WASKEPN 14, WSOK 1% WARSFQW 14,
WANTKM 6, WARFSX [5, WRGOE 15 WRLACG 15,
WASRWE 15, RACKY 14, KBZBL M4, WAV 12,
BRI 12, WrOXM (f WHRDNZ 8, WEIEH 9, WOXQ
YOWHIEEPD 9, WRRY P 8, WEWEREC &, \WASKY' £ WHES-
AGD 7 WSARW 7, KxEKG 7, WHKTE 7, WSGH(G T,
WASLAR 70 KAL) 7, WHACHW 6, WARMGC 5, WARKZY
AOWARCET 5 W ARKRS 5, WO 5, WARISW &, WASPC!
A OWARBRLIO B, KEWZL 5, WBRCEN 4, WHEGOO £, 1WH-
BHIT 4, WARRMOR 4, WARWIR 2, WANZTIK 3, KSHPX 2,
WRDY P 2, WRBRNHT 2 %W ARZGCQ 2, WNSCWD 1, ¢ Nov.)
WAROCCG 78, KELAN 41, WARYTHIN 20, WARFQW 24.

HUDSON DIVISION

EASTERN NEW YORK—SCM, Graham (3 Berry,
EIBIN—Assi, HOM/RAM: BRuth F. Hiee, WAZYVH, Kbt
WIKGC, PAM: WHIVIR, VLW, PAM: WRIYQU,
Sertion uetv: NYH nightly nn 3675 ot 23007 : ESR 3800
nightly at 23007 NYSHPTEWN nightly an 3925 at 23007,
On the elub vivewnt for Dec: VEIZAR was spealkoer ab
the Communieations Clith of New Rochelle Divner along
with Diirector WITUK. who installed new officrrs sned
dieeetnre, The K2ZBYC Memnrial Award went to K2QDIF,
The Westchester ARA _Anmual Dimner was held with
WEBIMOI as chairman, Lock for WAHAs Terhnient Net,
ot AN AWw], ot 1030 dneal  time. Prohlem-solving
iowosperiadty, The Alhany ARA eleetion mectine was
held Dee, 12, New officers are WAZTDE, pres,: KIBUE,
viseapres, 3 WHNOZ, sy, 1 WRZIVIR, frens, ;. WAZWSY,
Adirertnr for a J-vear term, The Brhenoctady Club heard
W2PY and hiz YT, spenk on their last summer's visit
fy Finland, The RARA has 12 familv” proups of
Deensees, Clan any other ok mateh em? WIRKGC re-
vorts stariing the vewr with the follawing netive Ef'e in
the ween © Westeheotee WARIWE, Tintehess WEHZZ, Rock-
Inenl WECKNQO,  Athany ‘WAZBAM, Uister WALWGH,
Sehenertady WETRP, Orange K2ANXT, Greene W2WGE,
Wa st wre Jooking for Connty B o Colambis,
Rennselner and Putnam, Volanieers, contart the SCAT
vr SECL We want o Sl the roster dor FLN.Y. as soon
ux gwemible,  Reminder i appoiviment  holders: Send
vane  eactificaies to WA2VYS for renewnl mrocensing.
Lnbividdunt  station articifivs; KIQBW  recoived n PR
nwund fram ARRT, a BOCRTA eovtifieaie from BAGRE
nod 8 new mike from 8 Clans, K2UTV (WIBGD)Y has
i new kw amplifier nnd 8 new bewm helping him fo mun
g the DX tafal and hold his positinn in O Puetiea.
WEHEFTT peporie to e active swnan sonn, 5O WARIWL
repnrts the Westehester Connty AIPRC Nof on 3925
he. Wed, nf R:00 P.M, laenl time weleemies Haison from
rther neta ard other arens, Az of enlimom closing, the
New Roehelle vleb has 605 ~dodents pegisiored for the
I Noviee  codrse, tn be InTlhowed by 5 Ceneral-
Advaneed-Txtra theory eonrse in the spring, W H2¢TR
wag waiking af presz Hme for his new Advanoed (lass
tieket, wnel is net wopr. for NYEPTEEN tor this vear.
WHENVI s dinishing o kape unit Dar eow, sin the
RTTY TR umi, KIRBZ hne wene fo Hawnii far 8 short
irip, Thase oaking the Puohiie Servies Flonor Rall for
e, nelnde WAZFRI, WALWYR and WAZVYT. ratfie:
(Diee 0 WARERT 335 W2EAT 238, WAIVYH 73 WiANY
W WARHGR 47, WOTHE 87, W2URT 35, WHIVIR 83,
W2SIN 27, WALGOHY 22 KOLYR 20, WAZVIS 18,
R2AINW 8. (Nav,) K2OTV/WIRCGD 2,

NEW YORK CITY AND LONG ISLAND—H/CA,
Tiyed J. Brinjes. K2DGT—HEC: E0UN, PANM : WEEW,

NT.T* 3830 ke, 19192200 Nightly  K2TTAT RAT
NTIVHT* 58 Me, 19an MTWTE  WHIRQP FAM
NI.T Phonet ANAD ke, 1600 Braily WARNTWA PAM

28 ke
3925 ke,

WAGPT Mer,
H2HRY Mer.

Mear Honse

a0 Daily
Mie Farad

1100 Daily

Fast {TH 3683 ke, 0 Nightly  K2UIR(E Mar,
Al Sye. 3095 ke, 1300 . K24 A% Mpr.
NY&PTEN 025 ke, 1800 Dajly E28PO M,

“Seetion neis. A1 times ahove are foenl,

As xour repdd this eolumn, my term as vour SCB hies
boen rimping for twa months, My thanks to Rlaine Jnhne
son, KIDB, for » sneoth transition of offiee, T will do
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ey best tooTom Hos section s smwofl and sievesstol
manner, with vanr rooperation. 1 hope v witl et me
Lhiow fromn tige to time what i ape sdommg, oo I sy
pass it alung o this column to others, Well, down to
blsiness, New Clule otheers: sfinlk Cramty RO—WAS-
PG, Order of Baifed DieleWEGGE, Wings Cwunty
Ranlsenitmen - W HZIRY, Rockaway VRO—WZHEH AL LIV -
SRC—K20QM, WePE jepirts the (WA Net <hitts to
14,242 ko, ut §1:00 B8 ron,, 35332 kc at wi0g PLAL ERT,
Leens RO OWRZEO s leoking for nwmbers wi 2eb=Tl
wieters Kon. at H00 EST oow 14568, 5082, 394 s,

146,84 1., WALLIB reporis o new hird peveh Ptawer 1,
WERZHAK x now Bxtra Class, songrals, KILUK says
transmitter hnots nre fwing freds] wgan, Uontact him for
detuils, Buffolk Cennty BC and LIMARC wio eoordinat-
i the WAL repeater 34=.76 on To1, WAZBBS reallv s
pzeking e np these daes yime o meters. The Fiathush
RU: slution 4 geiting pendy for  husiness,  AW3IMBI1I
reepiven] # LINCC 180 sndorsenwnt. SWRITRP iz the new
pres. of the Shpvvesant HE U WASYRY a0l WALYOL
have neguirsd 18t class padiotelephone commereial frekets,
Conerats an mkime the HPL o WAZHMO, W32 5,

RWELREE and, wohl yon believe, WYTUR, the Gitsf one
wvrr ! CTraflie: KPTTAT 777, WATHMO 37, K2URG a2,
WoTU 23 WHIIPO 45, KEAAs 30 \WHIHZAR UL
WRPE M, K2DUL 14, W ALLIE 6, WAQJT 1L

NORTHERN NEW JERSEV—00M. faaie Jd, imn-

rren, W24Z SRCG RIRDE, HeMs: WAITAF umi WH2-
HAK, PAMs: walbeh, WrRDe, W ARKZE and WAZTER,

VAR PEC Aeetion Net Sehedules

Aot ). Time fays Sy, QNI The, Myr.

NITTYN WA ke, T, MWE 1R 25 I OWARTAF
NIN ke, TR0 ewm, Dy u1oAKs AR \WABLY
NN tuh ke, U000 T, By ar 21 115 WARBLY
NISN  sHoke, R e, Dy e AL R OWHZEEH
NJEPTN R080 ke, B:00 mo. MeNat, 210 887 510 W2PEY

MIPON 3a50 ke, B0 M. Sl 4oinx B3 WA2THSE
NiAN BILI2S ko, Rl rw M-F 73 U6 71 WAZRZK
PYIPEN 145710 ke, T30 e, Dy AR TR R2ZRDO
N 146,500 ke, w00 ey, Dy 301K 108 WAZTHR

WAZEUT s 1 fer Hevonne and
Cienity, WRIREA as FC far Clifton sl vicinity,
WAZTAF s DHE WALDRH a2z OPS Tdorsements,
WALIGE ex KO for Rahway o vieipity, WALARR as
¥t for Plainfiicld and vicinity, WD ax c0), WHIW NG
av PR, New ollwers vf the Fuiinwn ARC are '\\ \tl‘(r

pres.s WARDLG, vire-pres s W NAMEL, ~eei: TI\\
treas, WARZDINEB, WRREH, WEIDRG, \JHEL .\llli
WARCIGRT \mfs'rl WIAW dirring the € hrt\nuaw vacation,
WAOVW s bk trom w0 somter eruise fo VIPT-fand.
WAHOT passeni the Fxtra Class exvson, Both WR2ZRKK
ard WAZDNB  were back m the pets aluving the
Christmas bresh, @320 won first plare in the reeent
NV 080 Party. WOIALTD) meervel his Fadea loss
Jiennse, W HZIWH eeecived his WAC aml W AN and has 37
workerd towards his DXNCC, WAZETD je wmting tor the
st 3 QBTe fn areive o his WAR, WBRIYPO aided
the NCY-3 for sxh, WNIRVH an) WNZLCY are o
wets  tather-alosan temn in Hawesey, WZRWZL s
protiuted to 'olonel in the [LE, Army Heserve, WAL U(‘

New  uppoinfments:

ot anit bis pew heyer, 3 ARE R7 has his new SB-200
working, WAZHFT none v wxing Pl 1410wl TANL The
Wt Jersey HC bolds cade peactiee sessions oo 1465

vvery Aem, at % POAL W 12KV Iest his Toog wire
dormg a feeent ime storm. WNZENW iz on with the
DNAE aml #X -1, WNZKJID pow is o 18 WAZFIV s
pimpming 8 homebrew transmitter, WARZHEL  pesed the
Vvanesd Class exam, Traffic: (e WASHAN 1752,
WA 1347, WYRDC SR, KSDEL 488, WRIFKF 4567,
WAIDRIT 260 WH2W 1Y lhI WRETHT, 146 W2 144,
WOAZHILD 185, WAYTER 1149, W \Zi].hl WaE, W AITIDE KO,
WAZETTYX 7, WRIRKE 58 WALRC'T 56 WAITAF 5.
WRIYPQ M, WHIWNE 1‘3 KeDOT 43, WIEWZ 41,
WEPRY 40, WAINJIB a8 WAOCE g2, W20YAY G0,
WATGOO 9, W2ZE 97, WASFUT 25, WNZKVIH 14,
WNSTET (6, K2MEX 14, W2DRY &, KEZFT 5. WETFM
POWASRUO 1, (Nev: WAZBEH] 38, W20VW 26, WEI-
VP gl W BIRXI o0 WeDRV o, Oet) WHIY P 105
WAIBCOT 14, (Repi,} WAZBOT 2,

MIDWEST DIVISION

JOWA—RCAT, Wayne [, Johnson, KOMHAX—-SEC:
HOLVE. PANM: WOPZO, BN WELGG. ORgs: Wweh-
LUK, WOIAQ, WOLR. WAGAITE., New appuinitees:

WAGPTIY as OFPS and KOITZEL Seott Cn, WEHTITR 'l"erP-
<hink Co WABTEFY Tann Ca, WAOVRI (ay Co, ax
Fle, WOUCTE hosted a L.lrimrmg af approdimately 15
Wins to form s new el m the Grinnel] arma, WOKR
mmde WAR four times lust yeae bl st peeds two
vonliirmatinns, KOIRA returoml from seversl wepks frain.
ing at Wi, Garden. Ge. WAAPLL iz majoring in forestry
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ut LML, WHAARL 35 s gew cluly stabion
Figh Sehool with WHDSP as trustee,
e WNGATY and WNBDAGA., Honsevelt

ub Kb, Ansga
New  Hoensoes

Bl ARC

wishes to thaok oil who wade sts ¢ Distriet 050
Party 5 grent osuecess, Ceer B2 Jops wees reen e
tpoan more than 30 seetions, W0 officers o the

160-Aluter Net ure WOUSHLY, pres s WOBTH, viee-ored.
RATTIHY, sy, -treax,: WADGSQ, web, mgr, North towa
VHCYs 1070 officers e WY AGNTTI, (pm\: WURTS,
§ e plus. RKOYVLE, seey.- byeas.; FQLY, et mogr.
vl Joww statens wee mntu'xn.xtmp‘. i the aiternoon
wtarmal hested= Hne ok an 34980 0t L6007, Hapoy Waaring
of the Cireen,

el Feen, thy GHT  aNl LTt Hor.
Inwu 15 il KNt TR0 1450 »H!’ Wep¥o
TLON 1551 Dby UkIH ] 15 hpAL
Inwa 140 K15 Ualy atn 25 15 WIRTTIE
Prentfie: o Dee 1 WOTOX 1332 WOLPN 29, WUTCR

178, W AUVET 173, WOLGC (18, WAGTVZIT 95, WAGAUX
WXCOWALOYTEE KL ROIAA] At WORHE SR WOPRD 8K,
hl,'],]( 41, WALHXAL 30, WOTPL 24, WY AT 268,
WALY VR 9. KOTDO 17, WADVRG 15, WAOMIT 13
WORW 12, W S0AIW “l WUNMX 10, KOOKT 1,
WUIAOG 7, WORSY 1 f\l)ls‘i\ 2o NmL T WULIOE 111-
WolLag o, ROLKH 3.

Y ]

KANSAS—SCIA . Hobert AL, Nuimers, KOBX T
WORMHB, BM: KOMIL. PAM: KAJMF, Vil PARL
WAGCOW, Congratulabons to WAOPYP mul WADPGI

an the arrival nf their first harmonie [ee, ('i Rermt
sientions: A Clapitol Teeh-Ni-Chat Wiel VADUT,
pre. s ROHIYH, viee-pres,s \WORPF, wory | WL’)‘:IRI

WAL W,y \g_l("("h honnd metahers, Johnson County
Racdin %mutpnr lube— KOBHAL, pres, : WNOUCL, seev.
WORIY, wwr-pres ; WOTTAT, treas. Wicluta \ruutmu
Hardin (,'Illh—’\\',‘L(‘)Il‘F‘.H. peed.s WAQUTT, vieerpres:
WADPZO seey 0 WARDPY, frens,; WOWOP pub, Jir
dnvhawk Amatenr Hntirn Clib, I\‘mﬂnw { niv—“ AOPRO,
pred. s WAPRKUG. vive-ores, ; WAL AIVE, sery . KOCZT,
trens=. ; WALYHZM and W MICHYS, bowrd mnmhpr« WHPR,
At Ehawatha, lelped provitle = Z-meter voes et
from the air port ot tliawatha to the Natl Cinard
Vrroney iieing the Homecoming Program tor Flinwatha's
Nutl, Gnardsmen, WAQEDE and WALIOG bhave both
lolt the zfate for new residenees Ray to Wnrnmhurz,
Mo, ami Vern in silver Tllar Clity, ATn. B
band  Net report tor Nowv,: QND VU§, QYT
ez, KPN repoits QNT 203, (T 18, 18 semanns, The

Tri-Atate VRO ddected WOALLL, pres. WORPT, ¢rens
pres, . WEFXTT weev . WOTE, teeas, AHEC nntivir,\-
e Funes 1,7 and 15 <RIl a2re onow goad  plane

Tt

with earh zone Disting €

pesitlts o Sll-plus for the
wenth, PRH G WOHL 38,

KOMRY 43 and KOBXE 277
KeAN peperts ONT 1076, (10 {44, 33 sessmons, KEPN
wports QN1 4030015 KPDN  1409/770/23; ¢}KE hia/
AL, This ted shl s M need i pepresetatives
inr seuprnl of obr leger eities. KWN reportg for Tee,
CINT s, QT 16, 1080 totnls ik ax follows (GINT/QTCY:
KSRN  KMES070: WPN  2U57H408; WPON  [3410/801A8

(RS 3436/2325 KWN N4467809, Tratie: (Dec,) WHINH
249, WOT 256, WARLLC 165, KOMRT 133, WOMA 12,

WACHTTT 113, HOJME 110, WAWYN 107, W)
WOROBRNT RE, WADTZI 67, KOLTE a6, WOGET 40,
WANOWI 36, Wﬁf‘H-l MOWARGY 27, WAOSH(T 18,
KOV 17, KAGE 15, WOICY 13 WOLYC I,
WAQOZP 9, ‘.?OU(‘? 0 WUPR 4 W ADJOCG 3. ROIRED
20Ny, '\H’)Hf 307, WOMRI 137, WOMS 110, kiGN ¥
% WAKTRK 4T,

MISSOURI—S0M, Roherf J§, Peavler, WORV—SH
WRTT, New appointmenta: WARDYON as OPS aned
IR \’\'AﬂZT,.T' wi OHRR. MWN  cortifieates  po fo
WAGVID and WAOVIN, With deep tmcief | repart that
WUl of Heoobheld wpd WORZAG 0f Rickvidle mee
silent Heys, Wet mporis:

Net #eeg. Time Haye Arie QNI GPC Mgr,
MEN suih ey M-W.Y 14 #1118 WHRTT,
MON ABHB IMONG idaily U P80 117 KAARM
MalsB OGS 2400 MMat, 2T M 148 WRRTD
MNY YOS 19007 MaHat, weoli D
MoePOy R 23008 M-Sut. 2y 250 WARTAA
SMN TANE M20HE Hin, WeouUn
MW N KBRS N4KY ilaiiy Wy IRT WARRVR
Mn("mr‘v. 35315 14002 Alt Hun. %37 15 RARPH

45 0130% Tue JGMTY & 134 8 WASKUH

Thew wishing tn start a slowespueed Noviee nef shonld

write tn Harey L, Moare, WN@ZLP, Ronte 9. Rox 437,

\-\prmghelnl G584, Tl interested in reprtivatiog the Mis-

woiits Teennge Trathie Net school crmtact Tlale Dlermntt.

WAGYYHR, 103 Weet 4th &b, FLamar 64750, Alissour

uiatenrs  were  surprised  to Jemen  that the  Chenernl
1Continued o fnige 951



EIMAC’s new family
of outstanding
power tetrodes
offers 13
Impressive
features:-

4CW8008
4CW800F

4GX6008
4CXB00F

L ACX600J

8809

{1) High linearity. 3d order products —40 dB or better. distributed amplifier
service in airborne ECM

2} Low input capacitance. Typically, 45 pF. L
@) p P VP y P gear, and r-f pulse application.
{3) Over 800 watts measured output at 865 MHz, Another example of EIMAC's ability to provide to-
{4) Very high gain-bandwidth product. Over 125 MHz. morrow's tube today! Here are the numbers to prove it:
{5} Low grid interception in linear amplifier service. s | e [BATED | | e bR RATINGS | RS | wseru
(6) Low drive. Typically 40 volts for ciass AB-1 TP | YOUTS | i Vol |ameres | (Soman | O
service, Easily driven at 150 MHz with 5 watt acxs0p8 | 6.0 5BIN - WIDEBAND
A X 890 | Sore Air 3000 | 96 750W | AMPLIFIER
solid state device. 4CX600F | 26.5 : SERVICE
. X WIDEBAND
(7) Plate dissipation up to 800 watts. Both air and :zz::z: 2:: go0 | 3P| Liquid | 3000 | 06 rsow | aMPLIFIER
liquid cooling available. : 5
' - 200 1 s | 10 |9 aie | s | e ow | CLIEAR
(8) Coaxial base adapter available. 8809 i SPEC. ’ . SERVItE

S -resi i rvice. ) , )
(9) Shock-resistant design for rugged service More? Our Application Engineering Department’s

{10) 20 kW pulse output at 430 MHz. ability to design tube into circuit means less engineer-
ing time for you. For all-around capability, talk to
EIMAC. For circuit and application information on

{11) Very low cathode lead inductance.

(12) 5-pin base adapted for heat-sink cooling. these new power tetrodes, write to EIMAC for our new,
(13) High grid and screen dissipat]on ratings. free application bulletin #14, Using the 4CX800 Family
The unique 4CXB00 family is an exciting result of Tetrodes. Or contact your nearest Varian/Eimac Elec-
. . S tron Tube and Device G Office. a od in:
EIMAC's CAD (computer-aided-design) program for e Group Office. They are located in
ceramic/metal tetrodes. Closely controlled parameters Albuquerque, N. M. Dayton, Ohlo | Santa Monica, Calif.
s . . . U R Alexandria, Va. Los Altos, Calif. Scottsdale, Ariz, :
permit intermodulation distortion limits to be included Aflanta, Ga. Melville, L. I, N. Y. Springfield, N. J.
as a defining tube characteristic, establishing new Cherry Hill, N. J. Park Ridge, 1il. Syracuse, N. Y.
Clearwater, Fla. Richardson, Texas ~ Waltham, Mass.

criteria of performance.

EIMAC’s advanced segmented cathode and elec- International Sales Offices are located in:

tron focussing combine with an unusually high figure ggi‘éﬁi‘f "J‘:Q’an s
of merit in this family, providing you with tubes useful Brazil Secandinavia
; ; ; i : T [yoppy i Canada Switzerland
e e : ! ! ivisi
in widely diversified services: linear ampilification, high Franae United Kingdom and division

reliability aircraft-to-ground communication, wideband Germany freland varian



John Morgan near Auckland,
New Zealand, has had three
QS0s with Kjell Rasmusson
near Lund, Swaden, via 2
meter moonbounce. Both
John and Kjell usa EIMAC
radial beam power tetrodes in
their transmitters.

ZE1AZR gets a measured
550 walts output with 80 watts drive at 1 kW
input. He uses two EIMAG 4-400A tetrodes.
cathode drivan, with grid and scraen
grounded. His antenna has 8 bays of 8§ over
6 slot-fed Yagis spaced one wavelength.
SM7BAEL uses two EIMAC 4CX250R ceramic
tetrodes, grid driven, with 1000 watts input,
His antenna is an array of sixteen ten-
glement Yagis. Both amateurs have proven
the ruggedness and dependability of EIMACG

ZI1AZR to SM7BAE

tubes, and the fact you don’t
need acres of land and unlim-
ited resources to experimeant
with moon-bounce tech-
niclies.

John points out that he has
only a guarter-acre suburban
homesite, 4 homemadae rig,

‘ wife-and-son engineers and
dozens of curious neighbors. Next step is to
QS0 Kiell oan 144 MHz RBTTY.

Put up your 2 meter antenna and listen 1o
these record-breaking schedules. Make it
a three-way QSO with EIMAC
tubas! And far more information
on EIMAG tubes at VHF write *
Amateur Service Dept., EIMAG
Division ot Varian, San Carios,
California 94070,

divis‘,ion
varian

by moonbounce...

with EIMAC
tubes

e ™}
===

-‘)“—ﬂ——‘—.




Assernbly, unknown to practicafly everyone, had c-limi-
nafed  call-Jetter license plates in the last  session.
Cupgeatulations to WAGKPS, who was recently married ;

fo KBQNU, whe was marned on Dee, 20; to 'W -\ﬁVBH
whn passted the General and Advanced C fasy tests 1M one
om; te WRHTL WAGQIA and KORWL on perfect
on MoPon in Dee.; and to KGORB on_ honorary
mnmhﬁl‘kh;p in the Boctefy of the Sonth Pule, Trafiic and
PRHR (1
44, I\'@Eﬂf) 208, WAGH'TN 141, WORY M4 (3,
WEIKE 142, WAGVRI 101, KORPH 77, WAGVIN T,
WAOLD 63, WAATXT A2, WIPBUL 48 (&4 WORTO 31,
WAGTAA 95, KOORB 20, WAMQIA 19, WADWFN
[%, WAOWQA 5 WAOFMD 13, W XMKUTE 12, WA
VYR 11, KOWTZ 10, WOCBJ 4. (Nov.y KONK 1712
WA‘JWQA 1.

NEBRASKA—RCM, V. A, Cashon. RHOAL—SEC:
KAOQDEF, WANSOP ha« organized the Farly Bird Storm
Nat [&HS\‘) which meets the Arst Morn. of eseh month
and on days of inelernent weather at 0630 CURT on 3982,
Norm  wonld appreciate sapport. KOHODE reports 318
! members ub fhe vear end, H you ame not uu

VREC member and wikh tn join, see svotir KO or wTite
KOOTIF, WICT, ex-WOEUT, plaos retirement from

FAN and his retire to Nebrsska sometme i 1670,
Clongratulations to the Iollowing new nifiecrs: Hastings
ARC—KQFJT, pres.: KOMRH, viee-pres,; WOLJQ,
seev,etrons, Pime Ridee ARC=WAGPIF, pen; WAD-

FOV, vice-pres,:+ KWODE, seov-treas, Nee, net reports:
Net Freg, GHT fays QNI QT Mor.
N8N T 2942 ondn Daily 3% 127 WAALOY
N8N I B3R2 030 Daily a47 35 WABLOY
Nehr [60) 1995 30 Daily Al 14 WAGCRJ
NEB 11 2590 400 Daily 59 % WAPHWR
EBSN 3982 1230 fat Monm, i 0 WaAasOp
NMN 3682 1330 Dhaily Hen 85 WAGJUK
WNN 2050 1400 \[-ha.t. 412 51 WBNIK
ARKC Susz 1dgu Fan, 152 2 WHBIRE
CHN 02 1830 Dajly THAE 154 WABGHZ
DEN ANE2 U0 Dadly 300 35 WBFRY

Trathe: WAELOD 258, WAGIBH 75, KOJTW 5%, WAQSOP
66, WAWITH 85, KAKRL 46, WOAGHK 33, WA /0
3z, WPGEQ 32, WAGTTM 2, WAGHWR 28 WHVEL
4, WANGHZ 21, WAGRNOK m, WOFQHR 18, KAODE 18,
WADIXDY 17, WONTK 14, KOOAL 4. WAAUPK 14,
WABPCC 12, WORJA 0, WAGIUF &, WPRAM
WAGYIT % WAGQEL i WABGAT 4, WOPHA
WEsWG 1, KALDW 1, WORYK 3, WARREE!
WORWE 3, WAPLOVY 3 WAAMHW 3, WOVIR
WAGIBL 2, WAPNYM 2, WAPRPB 2, WORGA
WABYMT. 2, WEBEN 1, I\(‘)‘H* AT

3380 00 5 0

NEW ENGLAND IMVISION

CONNECTICUT—ROM, Inhn  MeNassor,
AEC:  WIHHR., RM: "WALHSN. PAM:
V.ILE, PAM: KI8XF. Dec, report:

Net Freg,
vy 2640

WIGVT -
KIVGS,

Hays Vime Sews. QNI GTC
\ Praily 1845 31 $66 400
PN 3965 M-S 1800 Sen, {0 31 8 125
YHF 2 145,08 Mad 2300 22 =) 16
YAF & 5i).6 M-8 oo 28 175 #

High QNT: CUN—WAIGEFH, WAITIOL and WALIZO,
f‘i’Nv"‘iVAlLLR 3, KIYGR and WIGVT 29, Wi}
27, KISXF 2%, WALHOL, WAIEME and WiYBH 21
KIT)(‘B. 19, “’AIF‘(S 18, BEC WIHHIL 18 very husy
with the Conn, B peogram, Al Fs bave hesn con-
tacterl and wour help will be appreciated, New ECs are
heing 'apnmnts-d' where nesled nand wvazilable, Re wne
there is an artive FC in your ates. Cunfret. WIHHE
for information. Nutmeg Net News de WATHSN apain
i# well done and filled with important information, The
CARA Newsletter and the  Varphy Messoge slse are
ulwavs very infarmative, All appointees: Cheek the Jan.
CT) Bulletin and be sire to return Poll Bheet! Sinrers
thunks to Morphy's Marvanders for n wonderful evening
ot ite  Annmal  Christmans  Party  Banquet, Al
DX {Contest uperators shonld be I|J(—‘l|1|lPt“<' The Navy
I\’IARH Zemeter repeatar i on the zic 34 hours every
duy! The Conn, Amateur Repeater Ovganization hapes
to have the new repeater station npemniing sonn. Clon-
tart WAILLE (via PN for information on the o.w,
practice station project, Rapehewers; The Farmers Net
e on 1840 ke, Hat. from 7 to U PM, Notes: KITER
now s WAINTIH, WATFXS {8 getting » full RATT
statinn, WINFG bow haz an HW-124 robile, Con-
eeatulations ko WAILWD  on Advaneed  Class;
WATHOT, on Ther. BPL., alse on being an awsrd winner
of the Russian COM Contest! The New Public Service
Homor Rall listing is nvailable 1o all—see Jan, @ST for

March 1970

(Dec,y KOONEK 1767, KOABEM 588, WADRVIR -

details, Traffie: (Dee) WIEFW 498, WATHOIL 408,
WALHSN 203, WIEJL 157, WALZC 117, WINBP 106,
WIKIIO 102, WALGFH ws, K1EIR 59, WIOBR 49,
WIGUT 42, WAILLB 40, WAIGFW 29, WIAW 37,

KIKXE 35, KIYGR 27, WIMPW 24, WIHHHK 22
WALIGA 22, WARJSUSL 200 WALIGT 18, WIDDT 17,
\\IL[']I 17, WIBNHE 16, WICTT 12, KIKIC 13,

WAIGWE 12, WALITK 11, WIQV 8, WIVRH &, K1TRS
8, “"\1J\IU 5, WIDOJ 4, WAIFXY 4, WECWE/! 2,
INav. 1 WALINO 21, WALGEW 4.

EASTERN  MASSACHUSETTS—=CA,  Fravk [
Baker, Jr., WIALP—WI1AQG, aur REC, reverved mporta
trome WILA U, KIDZQG, WAls X1, IRY, Sarry in have
to report these Hilent Rewys: WIZR who was 93 yeurs
old, WATBLA, WIALY, WNIKTW is on 40 and & ew.
WINEF Lus u new frequnm'v murker. The Fouih Shore
Cluby had = Christras Parfy, New Yiar WNIs MOGK,
MER, MFP, MEZ, WATMGC. WIIAT passed the Rx-
tea Class exuty, KIUMP had his haul hurt when the
crunk-up tower eame dewn ot it WICIX = living in
Bo, Faston, WI1AKY has his Hutra Class Heense, also
WALLC, who has 4 pew Noviees at s schoul, New
otfirers i the New England Chapier of the OOt
WIDFS, ehairman; WIKJ, vice-chairmun: WIALT,
seey.~treag, WIKQI moved to Weymouth, WIEHT re-
poriz that the NEEPN had 4 sestions, 96 OQNI= A
trathie, EBAIN  had S0 sessions, 286 QONT= 232 tratfie,
KINFW is the pew RO Jor Melrosr, WIJKR reports
that the Harmnyard Net had 475 QNTs, 37 traihe. The
Whitman R{? has 3 towers up at the elub honuse, The
T9 RC met at WITIPs QTH, WIMGP 1eports the
Fartuers Net wwels on Sak, PM, from T to § K1UIW
lias v new HALGO for 6. New nfficers of the 8o, Euszﬂft-rn
Aase  ARC: WAICRA, pres.; WIATI, vice-pres,
KIVIP. seev.: WAIDHAI, treas.; WAIFNM, thVY
directors; KIKEC, {ristor, KIVIP did = nice job on
the Christmas Prrty. WIDOM sand WAITK] ale hew

OR3a, The Capeway RO elected WIZST, Lruup . ¢
WIANR, asst, group mpe; RIMAK, wev; K1
treas 3 RIHGI’ vertificate  chairman, WITOH has &

new trapped verticnl antenna. WAITGT. now is General
Class. New officers of the Walfham RQ nre KIMON,
pres s RIFMIL wvicespres s WILQU, seev.: WIDDN,
treas,: WIICT, dirertor, WAITIT. ix permaoent NAY of
the PO, Net on Sun. WATIFE §s slternate, WALITE
worhed WiéeTand on 6 KIMON s oo 6 RTTY, WINF
sauws # lat od bootleggers wre on the atr, WAIDEL
warked info W2-Land nn Metene Sentter, Appointments
('rlllﬂT“PrI Wis BB, TATU, MNK, YYZ2, KIWVW ax
EC=: Wiz & TAT, OFK s OVRe; WIIAT as
OHS: WIBH »wx OO0 WIPEN as ('IHR: WICLAL 2s
OPR, WIPEX, WIOIM and WAIEYY made the BPT,
The Needham Br, HEARC is turning oni o It of new
"fovnﬂ--& WALIKY is on BO'IT'N st 2200 on 7290, ThP
FCARS 38 now on 3921 ke, Y VIACT wisited WAIFHIIL
RIWVW is in Arrey MARS, WIDAT, has »u 140 aticker
for TIXCCL WIRHY has a Swan 3000% and a Y¥nstler
antenng maohila, PMN\-I\T had 24 sesmions, 160 Q\Ta, 260
traffe. The & Moter Cross Baml Net had 22 semsioms, ¥4
(QNis, 4 traffic. WATTMW is beeaming interested in nets
mr! trattic, The COuannapowitt RA had Mr. From Spuk
on "Mierowsve Comtmunications . for the Amatenr,” Wis
CUY and OFK e back on 2. The Framingham RC
imld-= regtilar mestings, WALIMG hax his Ceneral. Ae-
tive in the greater New Bedford wres drill: Wis LE,
UID, THY, WAls HN& ESY, DHM, Kis 1')1'\" BIP,
YATW, Public Rerviee Tonor Hell: WALIVL for Nov.
and Dee;owlso KIERG, WATIRY, Wis RUF anl H&T
for Dee. Tratfie: (Tee) WIPEX 781, WIDIM TR
WYY AF1, WAIFATY 247, WIOYY 188, WIEMG
1656, K1ESG 182, WAINIL 154 WALIRY 142, WIARC
115, WIUX 113 KTIRT/ 98, WAITFE 94, WIRDE 84
WALVT, 83, WIHKJ 75 WALIKJ 73, WALIYY 70,
WICTR 58, KIPRB 88, WIDOM 34, WIAOG 85,
WAIFHT 34, }\ITJ(*C) 28, WIKIN 16, KIWVW ?1.
KICLAM 0 WAIDPX 5 WIMNE 5, RIOKER &
WNILIX 4, “’1D AL 2, WAIFNM 1. (Nov.,d WIBHYV 2

MAINE—ACM, Poter B Rtorling, KITEV-RE0:
KICLF. PAM: WAIFLG, RM: WIBIG, WNILNG
has moved to his wew OFTH ia Westhreok, RTPY ae-
tivify m the Portland area has picked up quite a hit,
The followme are new  active on 2 meter RTTY:
WIWAR, WIGKS, WALIPR, KITEV, WiPLB. KIPCJT,
KIOTR., WAIKLO s on the air with a new RR-150. 1
nin S Tooking for news for this eolumnr, New hams in

the  Rtate  nf  Maine we WAMMDR. WAIMAY,
WNIMGE, WNIMFZ. WNIMTIC, WNIMDA,
WALATC!T, WAMED, WINIMET, WATMEA,

WAIMEM, Weleome in the iraternity, WANFX is n

vew CHBE, The Me -N FL.oVE, Net is on 3685 at 23307,

The Sea Crull Net mcets on 390 Mnan, thraogh Sat, ot

170, Tnterested in aupmntmﬁnf’? Tf =, dAmp yvour

SOAL n line, WATKVY = on with a new SR-160. Anv-
(Continued an nege 1000
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Some Hams Still Prefer A Separate
R_eceiver

We're Oné 0f The Few Places You Can Come To



The HEATHKIT" SB-301 amateur band receiver

Perfarmance-Plus Features, Top Dollar Value
And Sophisticated, Quality Engineering Have
Made The SB-301 The World's Largest Selling
Receiver

* 80 through 10 meter coverage on AM, CW and 58B with
all crystals furnished s Famous Heath factory assembled
and aligned Linear Master Oscillator for truly linear. high
stability tuning + Crystal-controlled front end far same
rate tuning on all bands » 1 kHz dial calibration = 100
kHz per dial revolution » Less than 50 Hz backlash  Less
than 100 Hz drift per hour after warm-up » Bandspread
equal to ten feet per megahertz o Yuning dial to knob
ratio approximately 4 to 1 e Three speed AGT

Plus These Extra-Performance Features That
Put The SB-301 In A Class By Itself

* RTTY peosition on mode switch — SB-301 is a fully
capable RTTY receiver » 15 to 15.3 MHz coverage for
WWYV reception e Built-in 100 kHz crystal calibrator »
Built-in switch selectad ANL — a real help if yvour QTH
is in a high noise [ocation e Front panel switching for
control of optional 6 and 2 meter plug-in converters —
enables complete 80 through 2 meter amateur band
soverage ¢ Frant panel switch selection of optional AM
and CW crystal filters » Circuit board. wiring harness
construction make assembly fast and simple

Kit 5B-301, Amateur Band Receiver, less speaker.

2D s e e i e $270,00
SBA-301-1, Qpticnal AM crystai filter (3.76 kHz), 1 (b, $20.95*

SBA-301-2, Optional CW orystal filter (400 Hz), 1 Ih. $21.95%
Kit SBA-300-3, 6-Meter Plug-in Converter, 2 [bs.. . . $19.95"
Kit SBA-300-4, 2-Meter Plug-in Converter, 2 Ihs.. . , $19,95%
Kit SB-§00, Communications Speaker, % Ibs.. . ..., .$19.95*

Look over the spees and find out why thou-
sands of hams have chosen the SB-301 faor
their shack!

58-307 PARTIAL SPECIFICATIONS — Freguency range |megahertz):
3h510 40, Zhte 75 140t 145, 15.0 to 15,3, 21.0 ta 215, 28.0 to 28.5,
S to 200, 290 1o 29.5, 9.5 to 30, Intermediate frequency: 3.395
nmgaliertz, Frequeney stability: Less thon 100 Mz per howr affer @3
min. weirmup under mormal ambient ¢onditions. Less than 100 Hz tor
#7107 fine voltage wariation, Visual dinl accuracy! Yithin 200 Hz on
el hunds. Electric dial aecurcy: VWithin 400 Hx on all bands after
calibrafion it nearest 100 kHz poink. Backlash: No rare than 50 Hz.
Sensitivilyr Less than O3 microvolt for 10 db sigral-plus-noise to nnise
tatio for 558 aperotion. Modes of operation: Swilch seiecled; L3H,
LISB, CW, AM, RITY, Selactivity: kITY; 2.1 kiiz at 6 db down, 5.0 kHz
at 60 db down lcrystal tilter supplied), $58; 2.1 ¥Hz at & db cdown, 5.0
kHz b 60 db down grystal filter supplied], AM; 375 kHz ot 5 db down,
W kHz ot 60 db down (crystal filter ovailoble as acesssoryl, Cfs 400 He
at & db dawn, 2.0 kMz at o0 db down lerystai hilter available as aecessoryl.
Spurious response: lmaue und IF rejection better thar 50 db, Interral
spurious signats below equivelent enfenna inout of 1 micravolt. Audie
response: S5H: 350 1o 2430 Hz nominal ot 4 db. AM; 200 {o 3500 Hz
nominal at & dh. Cy/; 600 to 1200 Hz nominal ot 6 db. Audie cutput
impedance: Unkalanced nomina! 8 ohm specker und high impedance
headphone. Audio sutpul power: |, walt with {2ss than 8. distortion,
Antenna input impedance: 50 nhms nominal, Muting: Gpen external
ground at Mute socket Crystal callbrator: 100 kHz erysial, Power
supply: Tronsformer opsrated with silicon diode ractifiers. Power re-
quirements: 1207240 v AT, 50/60 Mz, 50 weils, Dimensions: 147¢”
Y/ x 6557 H x 13447 D.

The HEATHKIT" SB-401 5-Band SSB Transmitter

Imaginative Engineering and Rugged, Reliable
Performance Capabilities Have Made The SB-
407 The World's Largest Selling Transmiitter

o ldeal power level for barefoot operation — 180 watts
PEP S58, 170 watts CW e Makes a perfect driver for any
linear, like the 5B-200 e Built-in power supply and small,
compact size make it an excellent self-contained desk
top transmitter & Famous Heath pre-built & aligned
LMO for rack solid frequency control — less than 100 Hz
drift per hour after warm-up « ALC for more talk power
means better DXing throiigh QRM e Crystal filter side-
band generation e Built-in antenna change-over relay
e Operates upper or lower sideband » VOX and PTT
control e 1 kiz dial calibration — 100 kHz per dial revelu-
tion » 500 kHz per band switch position » Maximum TVI
protection from completely shielded and isolated cir-
cuits  Relative pawer meter & Clean signal character-
istics — carrier and unwanted sideband suppression
ot 55 dB

Fhe Versatility You Need For DXing, Round
Tables, Mets Or Rag-Chews

e Just a flick of a switch to select transceive or inde-
pendent operation of the $B-401 and $B-301 {or SB-300)
comhination — no troublesome. time consuming cable
changing . . . ileal tor cross band work « Can be operated
as an independent transmitter with any receiver when
the SBA-401.1 crystal group is installed e Fast, clean

FREE 70
| CATALOG

Deseribes these and
over 300 other Heath.
kits. Save up o 0%

by building them your- Address

i Enclosed js §

break-in CW keyving & Meter checks grid current, final
plate current, ALC maximum modulation, tinal plate
voltage and relative power, all at the flick of a switeh,

Kit $B-401, 34 ibs.. . .,..... ........0uooo.. ... $295.00*
SBA-401-T, Crystal Pack, 1 lb.. . ......... vevene . B20.95

Check the specs and see the many reasons why
you hear the SB-401 on the air more aoften
than any other transmitter! :

$B-40T SPECIFICATIONS — Emission: 538 fuppes or lower sidehand)
und CW. Power inputs 170 watls CW, 180 wotls P.E.P. 558, Power oyt
puts TU0 walts (8015 meters), 80 wotls {10 meters). Qutput impedance:
50 b 2% ghin — lass than 711 $wR. Frequeney rangs: (MHz) 35 — 4.0;
T e 5 140 — 145, 200 — 915; GBD — 8BS 285 — 99,0, 790 —
295 295 — 00 Frequency stability: Less than 100 Bz per hr. after
70 min, warmup. Carrier suppression: 55 db below peak output. Un-
wanted sideband suppression: 53 dh 4% 1 kHz. Intermodulation
distortion: 30 db below peak sutput {two-tona lest), Keying char-
ucteristics: Breok-in CW provided by operoting YOX trom o keyed tone
(Grid block keyingl. CW sidetone; JU00 Hz, ALC characteristies: 10 db
or greater (m 0.2 ma tinal arid evirent, Noise level: 40 db below rated
carrier, Visual dial accuracy: YWithin 200 Hz {ali bandsj. Electrical
dial gccuracy: Vithin 400 Hz «fter ealibration ot nearest 100 kHz pomt
fall bonds). Backlush: lLess than 50 Hz, Oscillator feadthrough or
mixer products: 55 db betow roted cutpul fexcent 3910 kHz crossover
which is 45 db). Harmenie radiation: 35 db below rated oolpat. Audie
input: High impedance mwcrophons or phone patch. Audio frequency
tesponse: 2002450 Hz =3 db. Power requirements: 80 walts STHY.
260 wotls key down @ 17240 V AC, 30/60 Hz, Dimensions: 144"
Wow 835" H x 1334" D,

HEATH COMPANY, Dept, 9-3 .i

Benton Harbor, Michigan 29022

# Schlumberger company

Please send maodel (s)
1| Please send FREE Heathkit Gatalog,

, plus shipplng.

self, Use soupon and

send for your FREE City

State

capyt

1
|
|
{
{ Name ...
|
|
|
L

—— i joiin et eperd S ———

Prices & specifications subject to change without natice,

I

I

|

B [

" tPlease Print) I
i

l

|

Jip. —
; AM-225R
*Maif order prves: F.0.B, factory.
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compact el

SPEED DRIVING OF BRISTOL
AND ALLEN HEX TYPE SCREWS

!.-’"“- No. 99PS5.60
"B Bristol Multiple Spline Type
Screwdriver Set

4 and 6.flute blades
with diameters from
048" thru 183"

No. 99PS-40 Allen Hex
Type Screwdriver Set

./-\'
X/
»

Hex diameters
from 0507 thru 3"

Compact, interchangeable blade, Xcelite sets permit
quick selection of the night toel for the job. With
greater reach than conventional keys, these handy
blade and handle combinations itake it easier o get
at deep set or awkwardly placed socket screws,
simplify close quarter work,

Each set contains 9 precision formed, alloy steel,
4" plades; 4" extension; shockproof, breakproof,
amber plastic (UL} handle with exclusive, positive
Iocking dawvice,

Sturdy, see-thru plastic cases fit pocket, have flat
bases for use as bench stands.

.
|
!

wl

&

RCELITE, INC., 142 Bank &f.. Orchard Park, N.Y. 14127
Send Bulletin N365 on 99PS-60 and S9P5.40 sets.
name

address

——— e e e ey
(et W e ot RS P e

oty stata & zone

o s e i e s e e e . . e e e it e e ek
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one nterestet, in starting u Noviee nek” If so, please
get 1n tonch with me, Attemdance at the PAWXL meet.
mgx hax piehed up sharply @ith the showmg of ki
Buck Hogers  serals,  Traffie:  (Dee  WIRSG  aul,
WALRCN 121, WAIFLG B8, WALIPN 48, KIWGQT 48,
KITME 26, WIOTQ 16 (Nov.) WALFUM 3, WSO
10,

NEW HAMPSHIRE—RUM, Dinnuld Morgan,
KIQES—sEC: KIRNC, RM: hIBCE, PAM: K{APQ
We aeleoie the following: WAIMEK 1y, WAITMEFE
CT 1 WNIMFT, WNIMOW, It nies to note that Aalf
ot these gre young ladies. The CGEPN esport for this
month shows 898 check-ine and 198 fratie, The MNV
Net reports 31 sesapms, 234 ONT and 414 trathe. Twn
new sppointess are KIRCOR ax BC wnd W{BUT nx (43
WIJB had twa cevtifieates endorsed, (0 and  OPS,
WIASWX who was hospitalized in Dee. i reported up
and sroumd agam. Moembers of the Manehestor Hadio

§Clh, WIHPM, were most sueeessiul with their Clrists

imax endeaver CHolidny  Radiogram,™ They rdisplaved
mind operatel from a store window in downiown Aan-
vhester, They had B-mnd 2U-meter swh. aind B0 oow. zed
up. Hepoits of this were most pratiyviog, L8 vouy vlub
has tews, ot hase it. The Farmers Neb, on 1840 ke,
ments oo #at, PO, T otn 4 This net went off the ar
Tran, 7. 1041, aml was reactivated in 1964, Check mo-and
yememher % wakts pomximuyn power, late report tor
ANV iNnv.s ¥ sesgions, QONT 158, traffie 123, Trealhe:
K1HCE 1378, W AITTAT &7, WIHPN 175, K1PQY 146,
WALLEY 25, KIQES &1

RHODE ISLAND—SCAT,  Jdohn B, JInhnson,
WIAAY =EC: GILIL PAM: WiTKT, HM: WIRTV.
VALE, PAML: KITPR. Fiected officers in the W1IAD
Clgh of Womford  for 1970 were WALIYF.  pres.
WANUR, vwe-pres.; WIDK, freax,; KIUK¢, seepoy
with the fnllowig commoittees: Building WIAAV apd
WIWAC: Fwld Day RIAMG wud KI1AGA; Member-
stup KIKYT and ~ WILII:  fabrary WIFNH;  OEL

WAILTM and WALICQ: Pubheity WALCVE D Aetivities
K1HMO; Terhous

WikNH, The WIOP Cluh of
Providence reperts that the elyhhowse now has made
tepairs to the heating sysfem throngh the efforts of
Wik kE, WNIGLLD, The club will hold an anetion io
raise  funds  for bwijdmg a repeater.  KILPIL
KINKE are both in the dir Faree und stutioned nb Bt
Memie, Md. New Noviees in the club are WNILAD,
WAILGD and WNIMFT, The KINQG Club of Crons.
ton held its Annoal Ham Hadin Kslubit ot the Mid-

" and Mall sl sent over 300 messapes from the lisplay.

‘The heplay  included  exhibita of antique  equipment
fram the N, B, Sntione Wireless Musenm., » Wovies sta-
tion, Advanced station and n ddisploy @l the ciub’s QR
Clards, Trafiic: KINQG D 318, WIVKG I8, WITXT
185, WIQKD K2 WIRTY %4, KIVYQ 40, WHXOPW
M, RUTPK 17, KIVPK 16, WAICXF &, WALIST 9,
WALEES 5, WIFLN 2.

YERMONT—SCN, B, Regmnald  Murray, RIMPN—

Net Frea, Dave  Tume  ONT Q70
. Mt il e 2 R 12 &0 23
¥t, Fone 3955 s 14007 A7 -
MNV ARRE M-k 23304 224 14
YTCD Moule  Sen, 1E00Z o mn
VPO R oun, 2300 it i
VTSE R Mas 24 AUG b

dun. 102

Welenme tn new Novices WNIMOX (Waterhwry Cen-
terd s WNIMDHR (B 5t Jobmsbury s, Coogeats o
WIWTE (Rarre) on passng the Kitra Ulass ewean. We
reyret that WAXLT is = Hilent Kev. Thanks tn all
stations whn kept the €10 HAUES Nets goiog during
the Htate suow emerpeney. There’s shill fime fn et in
the Vi QR0 Party, 8 AL HST Batl Fen, M to W
PAL BN Sun, Mar. i Chve it on whirl, Vraffie:
KIROQH 271, WALGKY 6, WIFRT 71, IMPN 3%,
WALTGRK 12, K1Y GL 6, WIFS 2.

WESTERN MASSACHUSETTS—=tM.  Perey (1
Nuble, WIBVR-CW, KM : WIDVW. Uinder the diree-
tiom of WALDVE, o« bam atation was gt up i the
I'nian  Wederal Henk m  Paiftsfield dnrng Christmas
woek, {perators were WALKRE, WAITILX, W AIHSO,
WAIKVEL, WALLGR, WINGAT and WAICPD.
WAILDNE has been promnfed from KO of Belrhettosn
to B0 ot Hampshire Choeaty, WIFGT s workung for
Was, WIUPH is setive in 3 phone nets, WIZAPE »s-
semhbled 5 Heath decade oipacitanes box and built an
audio frequency eounty tor RTTY, WIALL las a new
HB-A0f Tie-up with apy  vroergeney  commoiications
mitit other than ARRL does not prevent sny smateur
frown wigniog Op with the Amateur ltadie Emergency
Carps (at least as a “limited’” member), [t uukes no



Take power tubes, for exampie,
RCA arnateur tube ians expect maximum per-
formance year after year, And they get it. So
do our professional customers. As a matter
of fact, designers of amateur, commergial and
military electronic equipment have rated RCA
tirst in power tube brand preference studies
year after year.»

So take a tip from the professionals. When

“Brand preference studies conducted by
leading Electronic Publications,

vou need power tubes, insist on No, 1--RGA,
We have the widest choice. And the best, We
suggest you obtain a copy of the 1970 Guide
to RCA Industrial Tubes, TRPG 200E.

The man to see is vour RCA Industrial Tube
Distributor. He's No, 1, too.

RGCA | Electronic Components | Harrison, N, J.
#7029

101



LALINCHING

TH
SPECTACULAR
15

IN

ELECTRICALAn:
ELECTRONICS
ENGINEERING

4 Floors of Exhibits

NEW YORK COLISEUM

B0 Technical Sessions

NEW YORK HILTON

50 TECHNICAL SESSIONS at the New
York Hilton

Hours: 10:00-12:30; 2:00-4:30, 5 Days.
FOUR FLOORS OF EXHIBITS ai the
5\1. ¥. Coliseum inciuding over 600
IS,

Hours: 10 2.m.-8 p.m. 4 Days.

GALA ANNUAL BANGUET —
Wednesday 7:15 p.m.

N. Y. Hilton Grand Ballroom—4$18.00
FREE SHUTTLE BUSES between tha
Hilltorg and the Coliseum—avery few
minutes.

REGISTRATION — Good all days —
Technical Sessions and exhibits. In
and out privileges. IEEE Members
$4.00. Non-members $8.00. Ladles
$2,00. High School Students $3.00 if
accompanied by an adult (One stu.
dent per aduit) Thursday onty — limit
of 3 students per adult.

REG-IDENT CARD speeds reguest for
exhibitors’ literature. Ask for one
when registering.

ESCALATORS/EXPRESS ELEVATORS
to the Fourth Floor.

k.

<X
Monday through Thursdaygi EEE

IEEE /NTERNATIONAL 70
CONVENTION and EXHIBITION

MARCH 23-26, 1970
. J
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difference where you operate, WIHHC is busy on three
mformat senb, avts, WNINMIP is a oew haa i Twmers
Falls. WALICT, i Wiliamstown, s starbimg up i
Cuet to opernte Mon, through Fri. onp 3918 ke at
20 FAL W RM WIDVW reporte thut WAIN had
56 QN1s durmg Dee, und huodlel 166 tnessages, ive
top bighs in attendones were WIBVR, WIZPR, K1Y,
WILHL and WIDVIV. The Valley Auwtewr Radie Club
held w wumhined ueeting ami Christmas puity at the
Clavulier Hestuurint e Chicopee, [ts April meetine will
be @t Cyvil Defense Aren Hn, i Beleheltuwn, WI1CER,
ot AitIL Ha. was the Dee, spezher at the Hawpden
County Radio Assn. [t is with regret thot we report
the pussing of Alvin Hoek, WIDNT. Also, wur synipa-
thy to WIKFU'A for his recent Jnss, Hampshire Loty
KO OWATDNE i8 n oonl po-getter, He has a dne nitscle
m Zero Hend VHCRA bulletm mving reasons why hams
shonld  goin the  Amatenr  Hadio  kmergeney  Charps.
Trathe: WIAPE 222, 'WUEL 1o, WIBVR 8, WIDVW
T1,ORITIV 42, wWivQJ 20, K1wZy M, WIURPH 18§,
WPl 6, WINTR 1

3,

NORTHWESTERN DIVISION
ALASKA—AUM, Albert I, Weber, KLTAEQ—Add {o

those Alaskan jmins whe {ast their antennuss during the
peeont wind stoemes, K1FDCF D) wnd KLTGFTGRT,
I LTENT, 1 uonderstand, kas thmgs really worked nnt,
Blame puts up the zotennas while Bob works the rig.
Tanana seerns to be the fuwn with the sreatest ham
pupidation per capite o Alaska, KLIFPAM has twen
running classes uver there, wnd 1o date there nre wight
hams leensed and ot least six more connng up, For a
cilage wi 400, thai’s not bad, Kap, by the way, 18
presently  Advanced Class and  weorking Jor that ol”
Txtra, WLTCSR got = mouxe nud some birds on s tecent
htmting trip, KLIFJW i5 the new secy. of the YLRL.
160-meter pebivity i3 dnereasing in the Fairbanks ares.
Add KLIGET to the list. KLTARQ/ALS sre curreatly
transmitting nesr 1802 as = sesial thing, wnd lsteming
from top fto bottom, The hest we have heard to date
is WHELI, but he pa hear us, Fo date have not heard
mven n peep frarm the Hast Caast, We'll keep plugging.
Trethe: KLICAH 178,

IDAHO—=CM, Dorald A. Crisp, WIZNN--The FARM
Wet eonvenes each day st 0300 GMT on 3935 ke The
Ideho RACHS Net meets week days ut 1518 GMT
on &1 ke, New FARM Net NCSs are RTCRL, WATGSM,
KIKBX, KTHLK, WATIZ), KTORA and WHIHM. Four-
eolor ldahe Q8T eards are avuiable free from the
Department of {lommerce and  Development, ldnbo
Htate Honse, Hoise, ldaho A3M7. WATEWYV reports that
Lewiston nrea minateurs nee meeting on 3040 ke, WATM MG
ped his son, WNTNOM, are mew hams g oenr A
Aleng. WIFTN has installed s pateh, KINBH/T has
bt = new home 20 miles east ood Ooeor d"Alene,
The house in at the 3000-ft. Tevel, zud bemg an avid
v.h.f. fan John is making plans for snme lavge 8- wod
Z.meter vap: hesms, WATEIL received an OBS appomb-
ment, FARM Net report: 54 asewaons, 94 cheek-ing,
101 traffic hondled, Traffic: WTGHT 275 KIKBX 206,
WATBDD 105, K7OSL 5 WTENN 7.

MONTANA—RCOM, Joseph A. 1Y Arcy, WITTN—HEC:
WTRZY. PAM: WTROE, Nuts:

Montana Tradfic Net #9140 ke, 0000 GMT hig
Montara Section Net AHB0 ke, 1700 GMT Sun,
Montaza PON 3450 ke 0245 UMT Inity

Endorsements: WTLBK ng OQ/ORB/EU; KIEVR as KO,
A pew eall in Rozemnan is WNTNUM. WTHGG hus been
appomiter] assistant vice-pres. of the First National Bank
of Hozeinun, WHNTLXM is 2 new call in the Great
Falls aren, WTLER is petting back om the air after
being off jor ten yearg. WATLIQ was marred in Feb,
KICUT s putting a BC-610 on 8 &b, WIMKH w puttang
g new 4-1000 sipplifier oo the nir, 970 nfficers of the
Yellnwstone Radio Club ate WATFCG. prex.; KIVCA,
viee-pres.: WATKEN, secy, -treas. WITLC s un with wn
H4R-400, WATKEN has & new FTDX-400  Praifie:
WATIZR 73, KYEG 41, WTLBE 38, WNTLXM 2.

OREGON—SCM, Dale T, Justiee, KIWWR/WATKTV
—REC: WIHLF, R WYEFHL, PAM: KTROQZ DNen. net
reports: WATHEV reports for the B8N, nron sessions
81, trafic 119, coniacts U2, check-ing 402, K7CGO reports
for the O8N, sessiems 23, check-ing 44, traffie 40
KTYTA reports for the Halem d-Meter Net, sessions 30
trafic 18, cheek-ips 201, WATFTN reports 484 phone
patches to #.K, Axa, K7TZQU is the new panager of
the BRN for evening sessions. Uur thanks to KYIFG far
% jub well cdone, WTAJN sends in w niee reporh,
WATGCE sencds m 1989 artivities for the EARS Club
of Eugene, The BARS prachice net is huld Mon. through
Thurs, on 8743 ke, at 9 P.6M, [oeal time. Hend n eard ta



BELUXE

MODEL 270

A 5 BAND 280 WATT SSB
TRANSCEIVER WITH BUILT=IN
AC AND DC SUPPLY, ANGD
LOUDSPEAKER, IN ONE
PORTABLE PACKAGE.

Fhe Swan Cygnet is the most versatile and portable transceiver
on the market, and certainly the best possible value.

The lightweight compact dasign of the Cygnet makes it an
ideal traveling companion. You can take it with you on vacation
or business trip, and operate from your motel room, s.mmer
cabin, boat or car. Al you do is connect to a power source,
antenna, and you're an the air.

AMATEUR NET PRIGE

S war

ELECTRONICS
For Better Ideas
in Amateur Radio

- “"“’;/ QCEANSIDE, CALIFORNIA—A Subsidiary of Gubic Gorporation

103



~Feature This~

KHT
SIGNAL/ONE'S CX7 GIVES YOU
ELECTRONIC COUNTER
FREQUENCY READOUT

iziectronic counters belong in the
laboratory . . . hecause they're big,
expensive, precision instruments . . .
right? So what's one daing in the
CX7? Well, it gives you . ., .. ..

il CALIBRATION ACCURACY OF
100 HZ at every point in
every band

# READQUT DIRECT TO 100 HZ
. . . without interpolation

# LIFETIME PRECISION . ..
free of error due to aging or
environment

B BIG, BRIGHT DISPLAY ...
virtually impossible to mis-read

SIGNAL/ONE engineers did it by putting
state-of-the-uart technology to work in a
precision counter no larger than a small
hook. This remarkable unit actually
vounts each individual cydle of VFO out-
put during a precise {crystal-controllied)
17100 second time interval . . . and dis-
plays the iast fowr digits of the total onan
electronic readout. (For example, a VFO
frequency of 3521.7 kHz (3,521,700
cyelesfsecond} vields a 1/100 second
count of 35,217 . . . and the display
shows 521.7 kHz). The readout is as

accurate as the 1/100 second timing.
Timing is derived digitally from the 100
kHz reference standard. So, by simply

zero-hbeating the 100 kHz oscilator to

WWV (or a BCstation) you automatically
calibrate the VFQ to 100 Hz accuracy . .

gverywhere,

' "It Speaks for frsaif™
iyl ey

A Division of ECI (An NCR Subsidiary}
2200 Anvil Street No,

-
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5t Petersburg, Fla. 33710 _/

WATUCE to et on the roll, Awards are issued for cade
proficiency on this pet, WILT ronewed ax ORE, WATGEFP
seports lots of d-meter openings. Traflic: 7 Don,) WATIFN
SR KTRGY 513, WATRRY 41, WATKDU 187, WATICK
186, KTQEC 112 KYNTS 11, WATKTU w2, WIZE v,
KRIOUF K7, WTRNS 32, KTWWEH 28, WTDEM 84, WA.
THHEH 20, WIBKX 15, W7MLJ 14, WATSAU 13. WATIMD
13. BTUS% 13, WIHLF 4, WILT 7, WTCPR 5. (Nov.)
WO PR 26,

WASHINGTON—ROM, Harry W, Lews, WIIWJI—
Unbil eariy winter WYTBQ attepied ecomputer srhaol in
Rpokane, v FTBZA took a vacation this winter by huteh-
hiking throngh Washington and Urepon, He dropped in
to wen WATIFX, of Kelso, smong others, WIFQE, ot
Yaneonver, Wash., is looking for Z-meter ¢w. signals
duwn at the very low end ot the nod, WIZIW is busy
gettmg the waw barmuouin used to the rig wud is now
hark on the air a little mone ofiten, WIKZE aad WIPL
tend their support as QN stations whenever nreded,
WaN et mge. WIYAXT is lining up_new stations, The
Hadin Clith of Tacomz wnd the BEARS Club of Borog
eitered the 85 Contest as an inter-club contest with o
triphy being held by the winner. The ngprepate vloumed
seare of the Uweoma Club was 529807, far nhead of
Roetng  with 208.446, WATBSQ ix the HFEARE vpres.
WATACQ and KTANP are sctive in teaching a radio
cluss far the BHARS, W7IJWI is teaching a Cenernl
theary course at the North Beattle Commumity College,
The HEARS search and rescne operption group wus
active fhig winter with WATIBM, WATMIX, WATACQ,
WIRJW, WICIL, WATGNC, WATUKD, WATURD and
WATGYD participating, roports WYRJIW. The Spoknne
Dial Twisters hay shitted ils net frequency siightly to
avuid QRAL Look for it Sin, nights on 3914 ke, Another
enjovable hamfest will he held this winter st the {may
Motel in Vonwonver, The Atlington Hamfest i3 coming
np in April, The Tadio Clith of Tarnima Again 1% sponsor-
ng  the Wasinngton Htate Hamfest along with the
WARTS Net ax eo-sponsnr and is looking for other eiubs
aml nets to assist in making it another hig one, WTHIW,
of = nle Crarker Harrel Net, is planning an unusual tvpe
of hamisgt for members of the net, They will {ly fo
Kolng Kuuai, Huwait, to fhe hotel of KHEBAN, who
iz planning a biz Luau for Cracker Rarvel members,
wives wod ipiends, Traflie: WYBA 1803, WIDZX 1046,
WYRZ 538, WATKORB 506, WTPT 433, WATHRR 383,
WIAKT 316, WATLMQ 185, WATFYR 148, KYCTP 105,
WOATT.ON, 82, WINWE 02, WITFEY 28 WTAPS 0. WAT-
HEX 40 W ATED 45, WATDET 41, WTRG 40, WTBLUN 26,
WHIWT M, KTTOY 34, WITRIT 28, WATACQ 27, WIFQK
oy, WTATA 22, KYUX 22, WaATDX1 21, WTITEG [,
WAILFP 4, WATRES 11, KTOKC ., RTWTG 1,
WATHRT 10, KYYFI 9, WATHTY R, WITIWT & WATGVE
7. WANMEO &

PACIFIC DIVISION

EAST BAY—RCM, Panl J, Parker, WHADHBE—New
CCRC oficers are WBATAR, pres.; WaJKY, vire-pres ;

COWABDMT, aevy.: KAMEDQ. treax. ) sperinl note to af

those who get their QSL cards thrangh fhe 6th Area
QSL, Hureau, Bt s now QHL Buresi, eio N.C, 'K Club,
BP0, Box 11, b Altas, Uulif, All new envelopes should
he st to them, Send only lega! size R ABE., please,
Have you thoueht nbout Field Ty vet? Don't forpet
the eombined Preific/Bouthwestern Ihwision Convention
to he held in Fresno at the Haciendz Motel May [5-17,
Make yaur Teservations now, Thers sems to be woine
ennfusion still about call Ietter plates jor hame, FThe
harns pre being charged the enormons tate of $2040.
Belirve 1t or not, we hetter start sending some QHRM up
tn Sacramentn nr we wmight lose this privilege altogether.
WARITUD, JLO apd JLEF all plan o he in the Annual
sard VHF 8, Listen for the new Osear on 29450
atcl 144,050 AMe, There seeing tn he u hig question in
rvervone's mind about the Cireater Hay Area Flamfest,
Ts it dend ar alive and what s it zoing to he like this
yvenr? There ix & continnal offering of new prospective
hams for radio riuh papulations prnisd monthly in the
(ORI eirele. Cluhy dnoking  for penple «honld  look
inta this enmmprebensive emthly list, KERZR ioined the
Hilent Kews after s long illness. VWaGTP is working
21-Me, sheds with VR2EK., WHREAMRB is working on
wotennay for smnll spuees and has w grownd rod burymg
machine that ceally seemns to work, WHEHNE has &
aew HW-100, REUWER is moving to Bichmomd, KADMI
reports that he in able to auch & Jiktle Asian DV down
on the hotfom end of 40 nwters ab 6-7 A M. WARDIT, in
getting n new station and e woving, KELHEN reporis
heing artiva in the tecont B8 bt {orgnt to send in hir
logs, WHIPW reporfs that the family Christmas seene
eifs into the traffie routine. WACOBF = back trom fhe
Orient, WBBNMT/8 is u cenl v.hf, enthusinst. “I'raffie:
(Taoey WASDIL 476, WETPW 242, WeUZX 13, KeDMI 6,
WHZE 5 Nov.: WASDTL 303, KBLRN 4,



"lusiness™ end... Plug-in Versatility!

The Superb Transceiver with Total System Capability

Plug in the RV-550 Remote VFO!

With its function switch you can select the re-
mote unit to Control, Receive, Transceive or
Transmit frequency independently. Gives you
about the same flexibility as a separate trans-
mitter and a receiver!

Plug in the PR-550 Phone Patch!

Record your own station, playback a record- -
ing to the transmitter, record or playback to [

your phone...or racord a complete two-way 'é 0
conversation while making a phone patch with ey ¥
the use of & tape recorder! - e - :

Plug in the RF-550 Console!

Precision wattmeter 3,5 —30.0 mHz with 400
and 4,000 watt scaies, forward and reflected
power. Built-in Antenna Selector Switch for six
positions with unused outputs grounded.

N

e
Py

Write for free brochure on the GT-550 line —

alaxy electronic

“Pacesetter In Amateur/Camnmercial Equipment Design’
10 South 34th Street « Dept. QST-JI51 « Council Bluffs, fowa 51501

.
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/
THE LERGUE EMBLEM

® Now 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 il-
lustration above,

® With both gold border and
Jettering and a black enamel
background, the League Emblem
is available in either a lapel-type
pin (with safety clasp) or screw-
back button.

@ Special colored emblems in
the pin type only, are available
to Communications Department
Appointees: Red for SCM;
Green for RM, PAM, EC; Blue
for 00, ORS, OPS, OBS, OVS.

® The Emblem Cut is a logo-
type (solid cast metal) 33" high
for use in printing letterheads,
cards, etc.

PIN, BUTTON, CUT or RUBBER STAMP
$1 .00 each

POSTPAID

THE AMERICAN RADIO RELAY LEAGUE
Mewington, Connecticut 06111
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HAWATI—SCM, ee K. Wical, KEGBZF~3EC: KHfi-
GOW. BM: KLSATY, PAM: Vaeant. QS Mar,: KHeDU.
KOs WHBGPQ. KHEGLU, KHEBAR, KHAGKY, BIH-
GRI KXART, KCARJ and \WITZEH/KGS, RACES Nety

coordingte with FEBAIN.
Neta Freq. (Me) Times (GHT) Hays
Friendly Net 20 230Z M-F
Roy Seout Ham Radie Net. 20360 1800Z viat,
Paciie fntensland Net 14,480 30% M-WLF
5.1, Auim Net 4,320 1200% All
Marianas [alands Net 5,550 302 23,4tk Tiies
Pacific Typhoon Net 14,265 Duaring Typhova Alerts.
Clonfusion Net ]

{Phone Patches) 21,400 MA0Z All
Tiocks et (GG talands: 14,818 10007 Thurs,
Parific X Net 14.265 DEIZ Thurs.
Marine Corps Net 21880 19U0% Al

it is with deep regret thak we neeord the passing to
dilent  Heys of WHGNV/KHGRT, former NUM  and
friarul. KH6GHCYO reports he's simping W BICSP, KHS-
DHE is Advaneed Ulass, KHEGBQ 15 hack home vaen-
tinmmg trom the U, of Colo. KHAAD has heen netive mm
3.5-Me, rw, KHOFF 8 oo with a new 3/Line, KHOAG/-
21 writes that e jed @ nice visib with C2W and
kit ST Betiv, KOOZP now is signing KHEHDH, Bx-
KEGTEW1D, reports that he’s stili sturdying at the L. of
Ala. in Bumingham, Fx-BRWBES now is signing KOOSR
on FPouspe, Fx-KHSFIF now is sgning WIGKT at the
[, v Mnontana, Iler, visitors st KHAGQW's inelwded
V8ERY¥ from Hong Kong and KRYNR and family. Jim
3 now aizniog WHIZE in Chirage, KHEC'HE has left us
for Ws-Leod, The Honolely DIX Cluh meeting fook
place at the home nf KHEGQW Dec, 3. KRENE was
the .‘-mecial}};uest. Those present were shown the ARRL
flm, The Ham's Wide World also thers were iapes nf
the Kure lsland DX-pedition, humorous records, slides
nf Kure Is, and » surpriss presentation i the ARRL
DX Test 1080 Cweeania Winner, both phone snd eow,,
ta KHAEGPR. Bath operutors irom the Bure Te. operss
tion, KSLTH/KHAHDB and KHRGEV, wete resent fo
narrate  thett slides. Keep fthose Form  fx roming,
Trathe: KHARZF 16, WHALP 5. KH6GQW 29. KA.
GRGO15, RIANO/RHA 10, KHEBAR 4, WIUZH/KGE
1, KHYAD 1. KHBGHC/S 1.

WEVADA—SCM, Tennard M, Norman, WIPBV—&EC:
WATRET. The Nationml Offirs of Ancient  Aveepted
Order Mystic Shrins (AAONMSH) would like all members
who are mmateirs fo notify their teconter of their ham
emfl. The ARRI: color movie wos shown for tioees un
TV aned cme sehrd showing io the Las Yegas area with
K7LBCG making 8 viden ropy dor wlditonal chssroom
shnwings., WERAY/T ia no Ionger mobile from .Jarkass
Flatts, Nev.—too cold for the burrar, The WYDDB 2-
meter f.m. repeater has hpen replaced hy the WTAKE
Someter . tepeater, providing beiter coverage from
Mt. Charleston, Home very eonstructive eriticism was
vecpived regarding Nevada’s First QRO Party, KTTOR in
hark in fNevada and active on 40 meters. WICHE i
wettled M hiz new PH wmning « new rig, XK7ICW,
KTZOK and WATDNEP repart. eansiderahle nctivity on 6
meters, WYRBYV is reparted on the sick list. WTVYC is
an espert on HATR, WTYDX reports incressed netivity
in the Ely and Flko nrers,

SACRAMENTO VALLEY—RCM, John F, Minke, 11T,
WEKYA—F: KARAW, WHESMI, WASTQJ. RMs:
WALNE, WEVDAJE We rcan assume the inerease in
netivity sinee the hegioning of the veur iz dne o the
new Sehand WAR. Cheris in oon 3030 or 3043 [afe of
night snd vou may pick up many states, WAV has
beon bitgy working on n MW-wait home-hrew vig for 40
aad &0 mpeters from n eopstretion article in the Feh, '66
isstp of QST. Hpeaking of ofd issues of ERT, ever
hrowse through those back issues? Cloing back to July,
1948, when WEBMGC was BCM nmi the Philiopines was o
sevton of the Pacifie Division, the Harrnmentn Amateur
Radie Club elaimed o membership of 1150 That i«
ahott four times the toemabership of fodav, Tn those
laws the elub met at the Fonth Hide Park Club Flanse,
Alsa in that issue wns a letter from an nmaterr who
wriped ahout the 2" ax The firgt letter in the suffix of
Nix exll [t spemed thet athers thought hin: to be a host-
fogrer, Who wonld ever dream of the dny when WA™
amd WRY aweuld he isued, not 1o mention & R fer
Conbinental [LE, WHETCT, of the Nevada County ARC,
nperaded  himself tn Ceneral Clasa, The Tengue’s PR
Film, “Ham's Wide World." =was shown en RCRA
Chanuel 3 i Twe. The eluh station af Chien Rinte
Clollege, KASKT, has been resctivated nnd plans hoth
e, aml ossh, acbiiby BB through 1 meters, Troffic:
WHLNZ 14, WAYZIT A3, wWavUZ 5.
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These four modules, MX1, AA1, VO1 and TX1 are completely wired and assembled ]
circuit boards to custom build a 40-80 meter CW transceiver. Use the VO1 for a
transmitting and receiving VFO. The MX1 converts signals direetly to audio. Crystal
provision in the TX1 allows Novice use. AAt amplitier drives head phones.

MR1, set of four moduies, with instructions $29.95

MX1—5ynchrodyne de- AAi—integrated circuit VO1—d4Q-80 meter oscil-  TX1—Crystal oscillatar
tector-converter uses audio amplifier has 100 lator-buffer. Drift less and power amplifier.
dual gate MOSFET far db gain, Response than 104 Hz. Output 2  Tapped toroidal coils
high sensitivity, low shaped 200-2500 Hz. Qut-  volts RIM.5. Low imped-  cover 80-40-20 and 15
norse and effectiva re- put impedance 1000 ance. Designed tor use meters. Final amplitier
duction of overlpad, Se- ohms. Drives bigh im- with MX1 or TX1. ¢ X power input 2 walts, 2"
lectivity ZKHz. 2% 47 pedance headphones. 2 47 circuit hoard. Power X 4" gircwit beoard.

circuit board, Power X 47 circuit board, 12 VOO i 15 ma. Power +12 VDG i« 250
+12 VDC & 3 ma. Pawer +12 VDG & 9 ma.
ma,

$7°° Each!‘

AC1—Convenience kit for MR1 modules, Contains amplitier
current meler, power switch, antenna switch, knebs and |
sonnectars $7.95
AC3—15 meter converter, Converts 21 MHz band to 5.5
MHz. Free running injection osciliator. Dual gate MOSFET.
12 VDG w8 ma. $8.95
ACd—Low power SWR meler, Usable fram % watt 1o 250
watls. 8
AC5—Low power antenna tuner. Matches random length
twin lead or open wira line fed antennas. 10 watts maxir?ur;s.
8,
ACB—Extend MR1 module group to 20 meter transceve
operation with side-tone for all bands., Built-in side-tene
volume and frequency adjustable, 12 VDG & & ma.  $7.95
KR3—Solid state keyer rnu)duie. Intelgraked sirguit, Go,mpleie
_ with spesd pot (6-60 wprm) and keying raed relay. 27 x 4%
PO{;N_F)Z M"E |1 The MX;, . '?'M‘ bVO1‘ pircuit board, use with AG2 monitor. 8 VDG o 100 ma. $17.95
and A1 modules are wired into a band-  aga’Keying monitor, Alse ideal code practice oscillator
switching B0-40 meter CW transceiver. drives speaker or phones. 6 VDG @ 50 ma. Liss with Model

Front panel controls: On-off, Transmit- #R3 Keyer. $5.95
Receive, Receiver Resonate, VF(-

Crystal, Bandswitches, Oseillator funing,
Final Resonate. A meter is provided to
monitor finat amplitier current, TEN -TEC,!NC.
PMI $49.95

PM2 (with casej 54,95 HIGHWAY 411 EAST SEVIERVILLE, TENNESSEE 37887
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63rd EDITION

With new regulations in

effect, every amateur
should have the latest infor-
mation. And, the latest infor-
mation is contained in the
current LICENSE MANUAL,

omplete FCC Regulations
—-in addition to sample
questions for Novice, Tech-
nician, General, Advanced
and the Extra Class examina-
tions.

$1.00

POSTPAID

Sfhe AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN, 06111
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\A.N FRANCISCO—M, Hugh Cassidy, WAGAUD—
SECG WEWEY, The rams wontind the brst of fhe veAr
l-rnuglﬂ muen eatding bk thens wis o emd to sctivate
the ermprgency roindpinieatinns which fonetioned in mast
etnergentes (0 Hitboldt and Sonoma Cammtres, WEBGGVI
coturned tromm =e1vice v the Nuve and ngaun s
tive in the Humbeoldi Smwmtewr Radio Club, beng
eloeted]  seov iveas, KBZWDL  hax the Jeooma County
AKEBC boldmg «dnlis on 286 Me, tha Ist znd 3rd
Mon, ut 8 PAL loeal Hime, Check-ing e invited, -
BWY coutimies te handle fruffie swd  pacdicipate e
the erpereney nets throogh s e is limeted, WERAX 18
# second Ban Francisen ootlet in the Northern ¢Cglifornin
Net, WaEAT is workma on sone wdnl-state transmitters,
WBERM i working an his bstra Class lieense duing the
hreaks from his law otudies. WABRYY finished up with
BIL tor Uee,, amkiing s il 12-month BPL ior doe n
1964, WEW LA wisa had # selel reeord mo {90 with oan
AECT meonet peeey nonth oof the vpar, WHEENA, WHBUY
nml \.\"I}RQ were setive in the Telephon: J:’i(mrr‘ru €350
Paity, WBRVO enatinnes to work o s wpdenmn syaionis
ab b Nuvarrn QTH wd 18 espandme bir aefivity in
the egher fregqueneiss, KSCWSE i Sobastopol, heesene p
Sitent feey o Lee, adter w loug illness. The Tamaipais
Hailin Clithe held jts sostallabwon damoer in GJan. with s
gewnd turout, Biv appreemtion is espiressel to the faith-
thl veporters wim beve conpeeated o well i past veors,
radher WAGBYZA 457, WEW LV 185, WEK V() 142, WEBWY
5. WABATIN ty, WREGY) 2,

SAN JOAQU]N YALLEY—50M, Hulph Haroyan,
WaIPU—1t's time to make reservictions tn attend  the
Pavinedmthwestern Dhivistion Clonvention, b be  held
here in Fresno, Kay (5. HI0. Heml youre pujiories {o
FARC, PO, Pox 793, ¥peesnn, The  Clentral Oalil.
Anglessidehaml  Aesn, sund the Tofare Connty Hadin
b et theor annind Uhristmas Peety i Visalin, with
57 m uttendance, The “laders Amatenr Hadio ('lwh held
its Christmas Party ol had 28 i abtendune, WEW WY
in ot Z-meter £ WHREANT hax o dwan 250 WNECUX is
a new hom, KSOZL i oew ot AR Ha. WBSIHL s
tnking Hving lessons. WEVEJ ix now locuted bark in
Iepsno, WGV is worrling with ileendres, W AaPil is
nn E-imeter fon, WERWA 15 on 2-mefer fan, WEETW {x
wotking on a bib-it, tower, WAGDPI) is netive ¢n 2 and
i owders. WEIUN has o Thusderbolt 6 & 2 mubhfml
WHEIOT is ex=WAERTFI, WH LA ix wefive on 75 5xh,
The aludern Anmteyr Radio Cfuh wewcts the first Tue.
of eviry monkt o the tfouwet House, Phe Vresno Rarho
Cliebs mests fhe nd Br of every month o the PGE
Buildimg, The Bakerafinld Club meats the 3rd Wed. in
the Navy station hiniding, Uratlie r WABSCH 173, WKEIKOT.
135, V.A68IDH 32

SANTA CLARA VALLEY—aOR, Albert Couetano,
WHEVET Ak WHVZE, WM \\f-’\ﬁ'[]l‘\ WEALD hys
hernt kesping skeds with KEPEAMAL smud cunning phone
patehes ta his XYL, The boys st WHY X, the Htanford
Umversity Kadio Cioh, bave been doing some work on
phasing 2 forty henips, SWARDXE has o Slodel 28
RITY 0 cperstion on 2 oaneters. Wd slso yost -
plete] r $32-Ale, teeciver and fransmuiter for repeater
wrrk on that band, WHEARS has vowwleted the wzsembly
af an HW-1T which works fine. WARGTE has heen
checking e to NUN and J holieva he is getting the
traffin bug, What = rouncdiable WASLEN hnd with u Z36,
ancther 286, 0 K4, 4 W2 and & W3, 1T vomr Pellows want
tn wprove  yeur oo, remember  that WEZRI  and
WHPATR fth are semiing code practics 3B ke,
every night of the WEZILT ix fram 7:30 to A0
B boe, threogeh Thins, while %EPMIC s Mon, and
Fri, and atter R0 an the st of the werk nights.
WHVAT has put o Zmwter wenepole with  ground
piane up uhd o8 now boek vn 2 oeters aiter many years.
(t supe was niee ta heac all the fraltic on the bets tog
the mooth of Dee. wnd i ahseeye hine well the swfs
handled 1t, The Suhinas Vallev Radio Club starts its
tnprhly  meeting .'.lth enife peretier fop fiFtern minutes.
Hounds like a puod iden, Traffin: WAGOXE 4409, WARRY
1288, W.ABLICA 364, KDIYX 216 WABGTE 152, WaALC
1. WANTY B WavET % WeBVE th WoebhDT 4,
WELRJ &

¥

ROANOKE DIVISION

NORTH CAROLINA—SCBRL, ¢ulvin M. [lempSer,
?V\“TQ(‘-fAMf. HOM: Juwmes O Pullman, W4VTR.
KW WERVN, BA: WHKE, PAM: WEAIT, V.ILF.
PAM : W4HIZ, New officers of the Howan ‘Amatenr
Hadio Society nee WEGHR, pres,: K4FX U, vieeapres.;
WAYYE, soov -treas, T'he inferstute Leensge Wel meets
every Bri ot 0730 GAT wp 3374 keo H4CTA is working
hard tor 8H DIXOC, He ase has s new 85-fi, vole,




=
|
[+ 8
-
=
1)
2.
Z
=
[+
=
o
W
wal
kd
s
-
L
™
<L
=
L 4

Make those “S$” melers hounce!

You will with
the exciting
Nnew...

Galaky GT-550

un pl? ﬂ‘\d L:‘
-'E\a"“\:‘s‘m%ea‘““g "

guetts

hose gets

FULL
GALAXY LINE
IN STOCK!

GT-550 80-10m Transceiver $550.00
AG-400 110/230v AC Supply .. . 9995
G-1000 BC Supply ..... ... .. 12995
SG-550 Speaker Console . 2995
RV-h50 Remote VFQ 95.00
RF-550 RF Console | 75.00
PR-5580 Phone Patch ...... ... 49.00
VX-35C VOX Accessory ......... 2095
CAL-25 Z5KHz Calibrator ... .. 25.00
F-3 300Hz CW Filter . .. . ... 3750
GTM Mobile Mount .. .. ... B.95
£ZM Floor Adaptor . 6.00

R-530 .5-30MHz Receiver ... .. 795.00
3C-530 Speaker Console ... . .. 45.00
FL-530% 500Hz Filter ... .. . 4500
FL-53015 L5KHz Filter .. ... .. 45.00
FL-5306 &Hz Filter 45,00

FM-210 Zm ¥M Transceiver ~ 200.00
AG-210 AC/DC "Booster”

4828 West Fond du Lac Avenue
MILWAUKEE, WISCONSIN 53216
PHONE (414) 442-4200

P N D BN O N R Ry
To: AMATEUR ELECTRONIC SUPPLY I

am interested in the folfowing new equipment: I ]

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216 l

Ship me the following New Equipment.

i

]

|

i

I 1 have the following to trade: (what's your deal?) I
|

|

i

l enclose $—— ;| will pay balance {if any)
{JCOD (20% deposity [J Revolving Charge Pla

N MHame

I Address.

3
L3 5§ 3 0 0 N BN B |

Zip

“A1ddNS JINOY¥LI313 HNILVINY

L-—--u.-_---d

STORE HOURS Mon & Fri 9 to 9; Tues, Wed, Thurs 9 to 5:30; Sat 9 to 3

109



7tching to try a traffic net,
but don’'t know how?

Want to try a contest, but
not sure what to do?

What is ARPSC? What's
an EC? What is AREC?

Want to know how to work
DX without a kilowatt?

S omebody asked me to go
to the Region Net. Huh?

5 etting up a station at a
county fair?

What the heck is the
Wouff-Hong?

7he explanations? You'll
find them all in the
newest Radio Amateur’s
Operating Manual.

7‘(’5 as indispensable as
your station log.

$‘ -SO_Uns-A.
$1.75—Elsewhere

AMERICAN RADIO RELAY LEAGUE

Newington, Connacticut 06111
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WRAORT snob @il be on B-meter sidehand, WB4MLL
i he enjoved the Tennesses 1350 Party on 80 and 40
e WHALAY confrmed three oew  rotintries, He s
plunnine to baild w2 40-meter wire hean. WAOTE s
How Gt 8 metprs WERAHT, WHEGKL and WHIDITR
prassed the Advaneed Class esam. The 8.0 Fone 5
Staviel e, §. 1969, it Toeets en FNA3 ke, ol O13UZ
dsily, WAKTC wave a tine fulk to the Halogh Amsdoeur
ftadus ety und thevy had o vl good  sttendanee
WAIVNY pol his Extra.

o

Net £rig. Pime Dayz i Mar.
MO, R R, SR [{=TA Dily ] WALKWC
NUN LD 3573 £14000 Fraily 95 WAIRH

Trathe: (lee WRITCE 44, WIRVN &, WOATVEA
120, WATRE 12, WHHGT 8% WHRIMLE T8 W AGAMC
R, EAVEOE A5, WETGAZ$ S5, BAMC 44 W B4ILO 38,
WRIHGR 27, WBLLPL 200 WAIVNY 10, WALATLY I8
KErTN I, WHIRCGL 12, WIWXE 10, SWAMAWC T
WALTOC B WAW R D 4, (Novo WHTRE 121, WAVNY
24 WHLD ¥, WE4BGL 7.

SOUTH CAROLINA—HCM, Charlen N Wmght,
WAPE =R WAAECT. PART: WAV, HM @
WAOWY. The merger of the #CN and NON fsok
plaee s dan,

Cpealing Ned 4373 ke, Duily M45Z IR Dee. e, 34
WORSBN 1915 ke.  Daily e, Tle. 10/
SCPN A0t ler, ORI and 1530 €577 Han, 12 Noon Daily,

W4T was Laek in the hospital in [lec, but tecoversd
bl twa weeks wt Hilten Head, From  Spartenbure,
WANTO  iepurts  high  sthonlers  WHRAKPYN
WHBINNT now hold Advanced Class ieensess WHALALS
has  heen sporting o laree  fisal e Christmas
KAH1IX is shout to festehop lus bomebren (lane and
peotnises ta he hack on fhe ar sonn WAVHET wrrkoodd
WOl KR i Minnesota an mefrer seatter jor fis @8th
srabe np 3 meters. WABRS Al WEPKD qualified tar the
hew Frblie Serviee Flapne Hol anoounesd in dan, GO8T
Alany twre af o oean he weligihie, {C'heek the sdetatls
The nows peports get fewer enel month, Cet these slub
speratarits DHSy e webrl ir sone news votrselt, Traffie:
R4BEI 120, WANTO 45, WAPRLD 32, KOO 18, W4)A
1,

VIRGINTA—HON,  Hohert L Slagle, KAGR-—Aast,
HOAL: Albert [ Martin, Jr., WATHV, SEC WAIPRG,
St mBAT WHHOYY, PAM:  WAORN.  Nis:
WALRET, WAMLGC, WaRHJI Natioed i the Hordforf
Timee uyoder the dnteline Der. 21919, that a few dnvs
betore AW RT Presulent Mavim roupmperd to signal Chra
vagre frimy Hoebford and was benrd D Pleassd a0 iz
wenpee that WHTRY has consenteri o hack o up a8
Asst, FCAE, W4DRL sehedinles s ihd on 40 and s
maneerting to an oletronie keyor, FALER W fryine o
pet H entie rgr reassembled, WATIF/Z has o fre-
Gqueney eotinter that ehecks us down ie oue syelr and
mpede Cllass 3 (%Y ng o nenlt. WISOL ecome throngh
lilly far BPE, this mauth, Alse there were hmpressive
totals from WBARTR aml W4K1MT roosideoine the sate
speratar at hoth, SEC WA4PRG arpraieed Virgmia tor
the SN WAZAT wiched hard s Aantn Claus, WaY%C
voporty  gamd TYXing with s vertienl. Our Dicector,
Wk . while operating PTOCTYY  oras mstrumental o
getting a speein drg from Washington to Cevlon for =
avitiontly 1N patient: he visited the Waieinh ARE snd
the Triamgie RCL WLITT now hes 1339 rovmties!

VHRN 3435 fand 10 pow. BHT Daily
VFN Sa4T T g, ST Dailv
vaN k3] 8240 pou. BYT imly
YN A T e, EST Daily

Traffie: {Deed WHQEG 422, WBAFITW 31, WENTC 249,
WARNT 28 WRICVY 238, WR4CITR 160, W) 18y,
TWHRYLA 130, WAKIN 120, W S4B a0, WTWAT/M &4,
WATIF A . WALITT 589, WRADHER T, WBATDT M,
iVAPQT, b8, WAZAD 44 RAGR 41, WAPRG 40, WMTLe
g8 WEORE 200 WARRS s, WAXYT 2 GVR4IRY &
WHILODY  2i WIYZC 1T, WITHI 15, KA g7,
WAWOCE m, WPV 9, R4AVOY 0 WaINIG 8,
KRR K WA4TFZ 8 WAKE 7, WAAMK 6. WAKKC 5
WA R (Nov.r WATIRD 34, WAMTO 30, WHAGTS 18
AR 3, WP 2 BALEF L (0ot WR4GTS 22,

ey % —

The Post (iffice Department promisea faster mail
service with the new Zip windéa. Use yours when you
write Tampue Headquarters. Use ours, too. It's
o111,
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6-10-15-20
METERS

The time proven
B8-24 4-Band an

tenna combines

maximum &ffi-
ciency and com-
pact design to

6-10-15-20 Me

pravide 4n excel:
ters lent antennz

2000 Watts P,

E.P. where space is 4 3

factor. New end

1

leading for max- 8

7

tmum_radiation
efficiency, Na

11 Ibs,

venter ipading.

Single Feed line 32 ohm

Model B-24

SWR at Hesonance 1.5 to 1.0 max. Net $59-95

MULTIBAND COAXIAL ANTENNA

for 6-10-15-20 METERS

Needs a0 ground plane radials. Full elecrical

L5 wave oo each band, Excellent g
canstriction. Mount with inexpensi
TV hardware, Patented,

vality
ve

Power Rating _ 2000 Watts P.EP.

Total Weight & Ibs.

Herght v

$ingle Feed l.ing 52 vhin

SWR at Resonance k1.5 ta 1.0 ma

iy

KW BALUN KIT STILL ONLY §5!

AMIDON Targwd Baln ¥ ©5 @
slormer that can be wiad f a0

modern, ompact antenna
1.1 impedance ratia. The
eeding and 4 balanced ari-

il and pupe:l'y bafances the energy far

application to he antennay fegdpoint, The balin also acis 4s an isola-

nd removes the tapa £l

tho cezx from the antenna

ga of the array Baluns made
wrom s k he d mtaye or these antenna lypes Dipote,

Juad, Beam. laverted Ve, and F

N
AMII:}@\MMM

12033 QTSEGC SIREET
NORTH HOLLYWCOD. CALIF 314607
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clded Dipote.

YVIRGINIA QSO PARTY
March 1416, 1970

All amateurs are invited to participate jn the
Virginia QSO Party, spunsored by the Roanoke
Yalley Amateur Radio Club. Yirginia stations are
urged to work us many out-of-state stutions as
possible, All eontacts will be made dunng the
i-hour  period  from %00 GMT  Saturday
March 14 to 200 GMT Monday March o,
There are po pawer or time Jjimits. 3 he same
sation mav be worked once on each Jifferent
hand. The general call is €O YA, Virgina
amateurs residing n independent cihies will use
4 neighboring county in contest exchange amd
will uwse that county throughout the contes:,
P Maximum counties=96,1 Phone and ow will
be comsidered sepatate contests, iequiring sepa-
rate lops, Yirginia stations send ()50} number,
RS(TY and county, (ht-of-state stations send
number, BS(T) and state, provinge or country,
Yirgima stations score one paint for ragh com-
plete contact, wncluding those with other Virginia
sintions, Multiplv the number of QS0 pomnts by
the npmber of states, provinces, vountries and
Virginia counties werhked, (Do not count Virginia
4% @ stute or Canadz a8 a country,) Out-ob-state
stations likewise connt ane puoint for each vom-
plete contagt with a Virginia station, Multiply
the purmber ot 350 points by the number of dif-
ferent Vireinia counties wurked, Sugeested fre-
Wugieies: % 3360 060 14060 21060 28060, phone
3910 TAIS t424014340 21310421400, Highest
scoting stations in each state, provineg and coun-
try will receive a cettificate. Virginia stations will
rompete for 1st-5th place certificates. e show-
ing dates, times, stations contacted, bands, made,
Iocation and final score must be received oo
later than April 10, (97U, Send [ogs plus an
addressed 4 3 9427 envelope to: Koanpke Ydl-
ley Amateur Radio Club, 110 Union Street, Sa-
lem, “irginia 24153, attention Van 4. Wimmer,
WALARBIX,

WEST  VIRGINIA—SCM,  Tmnaid B Aaorms,
WRIM—RECE: WEKY, RAM . W BHBBG, FAM=: WRIYD.
ERCHW, Phone Net AMgr,: WBBAGH. New ofiesrs
the Ovpequon  ltadio  Hoeiety  of  Alartinshore ure
WHKALL, bres.: WNEDOF, vierapres, 1 KXOYG, seey
trems, . WARYHTE, wet mpr, SWAXNDY  oports tha
WARWCLE, WEHEZA, WASLEW, ERTPF WHWES and
WARRGX  wene nebiwr ddirinp the tecent sfute Hunds
WREBRGE I8 the tfirst to quulity tor the Publie Serviee
tonor Woll (BaHR), Mnethannon AHU amembers ata
torudect the Bikina ARG dnnner Aleoting, WARTYP rea
ports the  Kapmwha Vafer GHEC Net @ oep oot 0000
CAIT o 238740, Lhe WVN FPlope Net reparts 31 s
wons, L4 stationg and 49 messages, The W0 N
reports 13 sessions, U stations osand 18 miessares
WYY, Fwsides SECH work, 15 active i frrquebey-mea-
copme,  WEMIS  wmd WAQYG are NXwmg oon 60,
WNRCPR keeps i toneh with home from Florida by
skeds with Der son, WABNWN. WENTV js air n long
trip o the West Coust by trader, sperating 75 anel 20,
Flease koap me pusted on your s-band WS work:
alin repart yonr erpbits tae PSHE Dstmgs, Uhe fYest
Virgima ARRL Conyention will ha held Jnle o4 and 5,
dnebaon s AT, with KERCT wa clmmman, WLFC re-
purts S0 fun-fitled years in amafeire radio, WHALK s
ahive wnnp after aun ilness, Tralfie: SWHRERKGE 104
WOARPOR 1 WRHEZ L A2 WASNDY 42, WABKATD U5,
WRORNY 19, WARRGHE 16, WARSWOK 13, WARWIY 14,
WARYER 14, RBHID 12, WANLIW 12 WBRAKK 4
WHHAVOD T, WHDUY 70 WARKTE T WSRIM T WAWES
TOOWARENTT T WHRAGE R, WANUNT 3 WARFFFP 2
WARTYP 3 WHSAF] 2 RAMND 2, WWNG 1
WHOEC 1, KeQRW T, IOy G 10 KERRXAY 1 WRTGE
1.

]

ROCKY MOUNTAIN DIVISION

COLORADO-==C A, Charies . Cotterell, WORIN —
Loab AT Neal Marme WOTIY SR WOAATTGO.
ALy WOILRN PAAM: WOORKW. WOOWE =l e
lankmg sifer tho ainafeurs’ interests ot the Atate Tregis-
[nttie apnin this ve:n, WO o s Baden asss
alge Clpss 7 000 W RKOFTL) and » ot ad wply bne
amatenrs heiped the TAR this month. Weleome back,




RCA

hasall-new
FCC commercial

license
training

Get your license —
or your money back!

Mow RCA Institutes Home Study Training has the
FCC License preparation material you've been
looking tor—ati-new, both the training you need,
and the up-to-date methods you use at home-at
your pwn speed—fo train for the license you want!

Choose the FCC License you're interested in—
third, secand or first phone. Take the course for
the license you choose. If you
need basic material first, apply
for the complete License Train-
ing Prograrm.

Narme.

RACA INSTITUTES, INC
Dept. 742.003-0

320 West 31st Street, New York, N.Y, 10001

Please rush me without abligation, informaticn on your all-new
FGG Commercial License training,

SPECIAL TO AMATEURS. This course s primarily for
Commercial License qualifications. Bul it does cover
some of the technical material that will help you prepare
for the new Advanced and Amateur Extra cless tickets,
Gheck out the informaticn the coupon will bring you.

Mail coupen today for full details and a 64-page
baoklet telling you how RCA Institutes Home Train-
ing can show you the way to a
new career—~higher income—and
yaur FCC License,

Addrass.

City,

State Zin




«+."THE BEST"

2 METER
CONVERTER

Model 407
$34.95

144-146 MHz In. 28-30 MHz
out or 146-148 MHz with a
second xtal available for $3.95 exira

A full description of this fantastic converter
would 81 this page, but yon can taks our word
for it (or those of hundreds of satisBed users)
that it's the best. The reason is simple — we uss
three RCA dual gate MOSFETs, cne hipolar, and
4§ diodes in the best circuit ever, SHll not com-
vinced? Then send for our free catalog and x:
the full description, pius photos and even
schematic.

Can’t walt? Then send us a_ postal money order
for $34.95 and we’ll rush the 407 ont to you
NOTE: The Model 407 i3 also availabls in any
Ex_eri‘uency combination up fo 4 some at
higher prices) as listed our catalog. New York
City and State residents add Jocal sales tax,

VANGUARD LABS

Dapt, S-1, 196-23 Jamaica Ave., Hollls, N.Y. 11423

HUNTER BANDIT 2000C

LINEAR AMPLIFIER

il e

pre)

2000 WATTS P.E.P.

e DIRECT-READING WATT METER

e SELF-CONTAINED POWER SUPPLY
e CW/AM/RTTY/SSB

s ALL BANDS—80-40-20-15-10

¢ GRAY OR BLACK CABINETS

KIT FORM ......cooeooinnininnae e $329.00
{Tubes (8163s) ............e.......$60.00 pair
WIRED AND TESTED $535.00 Complete

Write For Defails

Hunter Sales, 9nc.

Box 1128E

University Station
Des Molnes, lowa 50311 M
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KQSPR, New OPS: WAQHUD. WEWYX reports lots
of snow on Squaw Mtn, keeps the suow plow with
mobile busy, Cloloradp has a new repeater vn Lee Hill
north of Bouider, Wi?IA. W4APH reports some U-mater
openings, as does WOWYX, The Depver Radio Club
will have a nwew Colorade Ham Directory, Why not 150
meters? Hevera! of us will be en M0 soon. Will try for
5 section pet if envugh suunteurs are inlerssted. CUN is
back in busipess witk » total QNI 173, WTC W7 with a
time of B2 minutes for 28 sessions, The Hi-Neon Net
reports total QNI 800, QTQ 184, fime 1058, 21 sessions.
Columbine had %38 QNI and QTC of 155 with fime of
1654 for 2 reported 24 sessions, The RHocky Mountain
Division Convention will be held at Hstes Park June
13-14, The Depver Radio lub hax the deiails, Write
Rich High, WOHEP, chairman st T4 Gajens St,, Aus-
ora, SO0, Tratfie; (Dee,) WOWYX 223, WADMNI. 217,
RKOJSP 120, WYLHN ¥, WAGSUD 52, WOKFI 60,
KABECR 36, KOTIV 28, WOSIN 24, KOSPR 24,
KOMNQ 21, WOBWJ 17, WAQLVM 12, KOFLQ 11,
WAQPGM 11, WPUAT 7, (Nov.) WAOMNL 1M,
WEIKFH 12,

NEW MEXICO—4CM, Jnmes R. Prine, WHNDUI—
Plans for the New Mexico QSO Party have been fina-
lized for the week end of Apr. 4-5. Details of rules in
this issue, Clontact as uany stations ne possible and
gend logs to KEMAT, WASUJY is doing an excelleni
job ns this vesr's NMN net manager and reports NMN
tas, traffic 73 with ONI of 178 KA5AN, WASROW,
WEPNY and W3HOJM are nctive with bham TV. Are
there othera? WHALER mobiled in Duarangn, Colo, and
worked W5S5PNY in Ios Alamos vin the WSPDUO 2-
meter f.ma, repester, WASLHC has ¢ new HT-18 an-
tenna_providing = good account on the Road Runner
Net. Mow i8 a goud fime to stert the paper work for
sumitter reciprocity  operation if you plan to  visit
abroad, Traffic: KGMAT 289, W2ZVW/5 207, WASUJY
B8, WiEDMG 58, WASTWA 44, KAIRT 28, WHIXR 21
WATFBY/6 20, WASINC 18, WASUNA 18, Wasixif
1z, WsaQ 9, WASBLI 8, WASOHI 7, WHPNY 6§,
WINTG &

NEW MEXICO QSO PARTY
April 4-5

The 1970 New Mexico QSO Party sponsored
by W3PDO, the Loy Alamos Amateur Radio
Club, will take place from 2200 GMT April 4
to 0100 GMT April &, from 0300 to 0600 and
1800 to 2200 GMT April 3, 1970, Sopgested
frequencies: ew 3565 70685 14063 21065 28065:
phone 3900 7250 14275 21350 and 24850, Check
the high end of 150. Exchange serial number,
RS(TY and county for Mew Mexico stations,
state or country for others. Stations may be con-
tacted ance on each band and mode, Score 1
point per (SO an 40, 20 and 13; 2 points on 0
and 10; 3 points on 160. Multiplier is the sum
uf states plus countries for New Mexicans [ KHS,
KLT and U.5.A, do not count as countries), and
the total number af New Mexico counties (maxi- -
mum of 32) for others. New Mexico stations may
work other New Mexico stations for a multipiier
only. A certificale will be awarded to the top
New Mexico scorers and to the highest scoring
station in each state and country, provided that
a minimum of 5 contacts are made. Full Jog
data, including exchanges, should he sent to
Bill Wageman, K3MAT, 35 San Juan, Tos
Alamos, New Mexico #7344, no later than May
i, 1970, Duplicate check sheets are required
from all stations with more than 25 QS8Os. In-
clude an addressed stamped envelope for a
copy of the results.

UTAH—SCM, Thomss H, Miller, WIQWH—HEC:
WIWKF. RM: WIOCK., OQOs: KILBQ/T, XTZI&.
URMs: WTEM, HKTRAJ, EIHLR, WIOCX. OVEs:
WIRQT, WATIAW. RK@ZI0 is trying to whinin eall-
letter license plater from each state, YWhen you change
piates this yvear and would like to send your oid sei to
him I} give you s QTH. WIOCX and WYEM again
made BPL the hard way—1 or more uriginations plus
debveries, WYOCX also made the' PRHIL apain with Al

ninis, J-meter f.m. is really going strong in Northern

Ttah, Forty "“pew"” units are how in the hands of
wonld be Emers, WIRQT worked lowa and uthers
recently on 3 meters. KTRAJ has been imanping
WTOHR st B.X.U. snd running phone patehes for




AHA!YOU THOUGHT GOTHAM

was a giant, automated, mechanized, computerized factory. No, no, no. Just fwo
brothers, making thousands of the best antennas possible at low, low, low prices
that reflect the tiny overhead. In QST since ‘53 without missing an issuel

Worked 42 countrics in two
weeks with my Gotham )uad
and only 73 wattsd=, ., W3i—

CGUBICAL. QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
element und a re-~
flector( the guin is
equal to that of :
a three efement |
beam and the i~ i
rectivity  appears i
to us to be excep-
tional! ALL METAL (except the insula-
tors) — ubsolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam mount; uscs
gingle 52 ohm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly uand
installation are included; this is a2 foal-
proof beam that zlways works with ex-
ceptional results, The cubical quad is the
untenna used by the DX champs, and it
will do a wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelength driven ele-
ment and reflector for each band.

Frequencies: 14-14.4 Mc.; 21-21.45 Mc.,
28-29.7 Me.

Dimensions: About 16’ square

Power Rating: 5 KW.

Qperation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 10’ x 114" O, 18 gauge steel,
double plated, gold color,

Beam Mount: Square aluminum afloy
plate, with four steel U-bolt assem-
blies. Will support 100 lbs.; universal
polarization.

Radiating elements: Aluminum wire,
tempered and plated, 064" diameter,

X Frameworks: Two 12" 1" OD alu-
minum ‘hi-strength' alloy tubing,
with telescoping %" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Ffeedline: (not furnished) Single 52 ochm
coazxial cable.

Now check these startling prices —
note that they are much lower than
even the bamboo-type:
10-15-20CCUBICAL QUAD. . ........835.00
10-15 GUBICAL QUAD, .. . 30,00
15-20CUBICAL QUAD . ... ..., ..,.. 32,00
TWENTY METER CUBIGAL QUAD. 25.00
FIFTEEN METER CGUBICAL QUAD, 21.00
TENMETER CUBICAL QUAD, ., . .. 23.00
(all use single coax fesdline)

:

‘Tust a note to let vau know
thut ws a Novice, vour J.El1,
15 Beam got me RI Scction

Winner awd New Englind Division Leader
in Novies Round-yp, See June OS7T, po 57
tor picture of unt. (belowj. “I'nx tor a fine

wutking piece of gear, i35, Jay, WALIFG®
Compure the per- B
formance, value, . : ™

and price of the fol- -
lowing beams and =
vou will see that -

thisofferisunprece- — . i
dented in radio his- ~— ¢ - K
tory! Each beam is B N
hrand new! full size ; &

(36" of ruhing for . N
each M meter ele- - LuE
ment forinstance)s

absolutely complete including a hoom
and all hardware; uses a singile 52 or 72
ohm coaxial feedline; the SWR is 1:1;
eusily handles 5 KW; 15 and 1 aluminum
alloy tubing is empioyved for maximum
strength and low wind loading: all beams
'i_t’re ztilljllsl':lbl(.‘ to any frequency in the
and,

TEL2,,..... 819 d4KE110,.,.,.. §I18

JpE1z20,,,.... 25% 7ELT0,,..., 32%
46120, ,,,... 3 2% 1ET6, ., .18

PHEIES. ... ... 5 BR1G6,...,,, 28%
3 :::l Ig‘ . g)* B2Vi2....... 25%
4KE15,, .., .. 5 o)

bl Su% #20° boom

ALLBAND VERTICALS

“All band vertical!’ asked one
skeptic. *“T'wenty meters is murder
these days. Let’s see vou make a
contact on twenty meter phone
with low power?’ 30 K4KXR
switched to twenty, using a V&0
antenna and 35 watts AM, Hereisa
small portion of the stations he
worked: VEIFAZ, TI2ZFGS, W5K YJ,
WIWO0Z, W20DH, WAIDIT, WB2.
FCB, W2YHI, VE3IFOB, WABCZE,
KISYB, K2RDJ, KiMVY, K8HGY, o
K3UTL, W8QJU, WAZLVE, YSI-
MADM, WABATS, K2PGS, w2Qir, T
WA4IWI, K2PSK, WARBCGA, wB2- -
EWY, W2IWJI, VEIKT. Moral: it's
the antenna that counts! L
FLASH! Switched to 15 c,w. and 0
worked KZ5IKN, KZ50WN, HC1-
LG, PYSASN,FG7XT, XEM, KP4-AQL,
SMABGK, G2A0B, YVSCLK, QZ1M, and
over a thousand other stationsg!

V40 vertical for 40, 20, 15,

10, 6 meters...... .....,. §14.95
V80 vertical for §0, 75, 10,
20, 15, 10, 6 meters. .. . . $16.95

V160 vertical for 160, 80, 75,
44, 20, 15, 10, 6 meters. . .$18.95

How to order: Senud check or money order. We ship immediately upon receipt of order
¥ railway express, shipping charges collect. DESLERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fa, sy



RRAY

NEW
20 ELEMENT
ANTENNAS
FOR
144-220-432
mhz

™

The new Cush Croft DX-Arrays combine the best yagi
and colinsar features into the Worid’'s most advanced
umateur communicotion antennas,

PX-120 2 meter 20 element $29.50
DX-220 12 meter 20 element 2250
DX-420 % meter 20 element 17,50
40 & 80 element Stocking Kits alse available. See
your distributor or write for free literature.

621 HAYWARD STREET

80 MHz WIDEBAND
RF POWER AMPLIFIER

MODEL RF-805

» 10 Watts Ontput imto 500

» 0.1 Volts In —22.5 Volts Dut
» 015 MHz to B0 MHz Broadhand
« Low Distortion

o Solid State

o Fiat 47 dh Galn

The RF-805 is a solid state amplifier, broadband
trem 05 to 80 megahertz, which praduces ten watts
with — 30 db harmenic and intermadulation distor-
tion. Lower distortion ts available at lower output
levels. Gain is 47 db minimum, constant within 1 db,
5o that tull output is developed with fess than 0.1
wolt at the 50 ohm input. Accurate output metering
and overload protectian is provided,

The RE-805 will raise the power of most manual
and swept tuned signal generators and thus extend
the usefuiness and versatility of available signal
fenerators, Receiver testing, wattmeter calibration,
antenna testing, R¥l testing, attenuator measure-
ments, and filter and comporent testing will be aded
with the use of this equipment.

R F GOMMUNICATIONS, INC.

1680 University Avenue - Rochester, M. Y. 14619
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people in the Pacifin Islands, OBE appointments are
aveilable, Yf yon are interested and are willing to keep
regular on-the-eir skeds to transmit OMficin]l Bulletins,
wontact the SOM., Traffie: WIOGK 304, WIYEM 285,
KTROT 42, WIQWH 1, K7CLO 8,

WYOMING—SOM, Wavne M, Moove, WICOT~-

CEEQ:  KINQE. RM:  KTRRA. PAMs: WITZEK,

KT8LM, ORHs: KIBLM, K/NQX, WISDA, K7TAQ,
WATFHA, WNets: Prny Hapress, dun, mt OHOD nn 3820,
Y0, dady at 1830 oo 3610: Juckalopa, Mon, through
Sat, ab 1215 nn 7250; WX Net, Mon, throogh Sat, at
1630 on 3920: PO Net, 1900 Mon. through Kri, on 2050,
K70UF fae » pew s, Gob some new Novices on jin
Clasper ux u cestiit of the pecent classes. New officers of
the Casper Club: WTTVR, pres,; WATCLF, scer.;
WATBEY, act. mer.: WIVDE, fnmfe# wWroaL trens.
WENBA, es- WIWYX tied the marital knot m Jan.
K7QJIW_has started n code and theory cinss in Whent-
lapd, The bLoys in JLarsmie have their repeater
working very well on 4 meters now. They have iouch
tone contral for operation. {f vom wuuld like to show
the ARRL film “Heams Wide World” fn grout roups,
sehonla, ete, drop me a line. LTITH 229,
WIGMT 188, WITZK 41, WISDA m} WATRDT 53
WIYWW 29, RTALM 38, KTTXE 26, HKIVWA

WQ:I.‘I’I %ISW?HLA 14, K7QJW 2, WATAUV 5, K'I’WRS

WYOMING QSO PARTY

March 14-13, 1970

ANl amateurs are invited to pacticipate in the
tirst Wyoming QSO Party, sponsored hy the
Shy-Wy ‘and Casper Amateur Radio Clubs, The
confest starts 1700 GMT March 14 and ends
MO0 GMT March 15, Bach station may he
worked twice on_each band, once by phone and
once by 2w, Complete exchange; consist  of
150 number, reports and Wyoming <ounty {or
ARRL scctmn/cnunu:y for non-Wyvoming sta-
tionsy. Fach campleted exchange counts one
point. Non-Wyoming statlons will iry to work
as manv Wyoming statlons as possible. Wyom-
ing stations are not permitted to work statlons
in their own state for point credit. Suggested
frequencies: 3360 3920 060 T260 14060 14280
Hoan 21410 28066 28660 kHz In scoring, oon-
Wyoming stations maltiply total peoints by the
numiber of Wyoming counties worked, Wyoming
stations multiply total pointy by number of
ARRI,  sections/enuntries  worked.  Certificates
wifl go to the highest scoring phone and cw
stations in VWwoming and the highest scoring
station in each AKRRI section uountry (total
phone and cw), Multioperator stations are mot
eligible, Logs showing usual informatlon in
GMT should he mailed to the Shy-Wy Radio
Clnh, Rox 164, Cheyenne, Wyoming #2001,
Send a copy of your Iog, nat the ariginal, since
the entry will not be returned, To he eligible,
llo%fs! must be postmarked no later than May 1,
o,

SOUTHEASTERN DIVISION

ALABAMA—SCM, Thonald VW. Bonner, W4W LG—®[0:
BAKID, RM : W4lFU, PAM : WALERC, Public Servies
Awards were prexerted hy the Mnohile Civil Defense
Ofice tn the mllowm;' wohile ARC memhbers far theie
ontstanding  work dome Auring and  aftrr Hurricane
Camille 1n Ang, ! WBLLNM, KAMLF, W4IEX. WB4NNX,
WHAKDA., WNAMNIL, WANRY, WBIMAK, W4AAN
and W4EXE, An mw—.\rrl also was [“‘F‘"‘r‘lh‘l‘l ta the Mohila
(Muh hy the Ked Crosz thers, The Mophile Club hax
W etelgency  enmmunieations travel traller readvy for
use snd nperates s nek on 3718 st 2004 on Min. for
Novices apd n net on JU23 st G002 every Thura
WaH DO s the new mar, of AENM and invites everyone
te rhevkc in, WAWTTW confinues wux nrgr. of SENH.
WRILAL s nrw an DRE. WBINNX hax bis Cieneral
Class license, Attendance on AEND still is good but
ne tew wvalls have heen heard lately. WHARK] suys
everyone (4 weleome tn RS T. The Tranage
Neot ABEN'T traffic eount wax 42, ABNE 121, 1ENI 10,
ARNDTY 138 AENR 4 WBALAL wax high individual
tratie-handier. darry o hear whout WASOMY being in
the howital, WAINPL bas n new KWM-2 and in
bitding 2 Cvonn guessed it) 4-1000 linear, Don is EC of
Jackson County, Our apprecistion goes to evervone who




eefOurNew
1970 Model High
Accuracy Crysfals

They are precisely the same
‘as our 1969 models W|th one
-exceptlon ‘

.We have added one more year'?
‘to our more than 30 years oF
: "pr‘oduct:on Know how

‘Lonu are mvit:ed to contact us

for one ora mllhon or_;ust:
f‘or‘ our free catalogue. g

Savoy Electronies, Inc.

P.O.Box 7127 ~ Fort Lauderdale Florida-33304
Tel: 306-5668~8418 or 305-947-1191




*CHOICE

7

2 ELEMENT—3 BAND KIT SPECIAL
ONTENTS

& 3 Fibergiass A?ms—skyb!ue color ONLY

® 2 End Spiders (1 pc. castings) 9!—]

e 1 Boom/Mast Coupler—h.d. LU
aluminum

® 16 Wraplock Spreader Arm Clamps gadd $5.50 for PD

® 1 CUBEX QUAD Instruction Manual Frt. Cont. U.S.

2-3-4 or more element Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.O. Box 732, Altadena, California 91001
Phone: (213} 798-8106

¥OU CAN'T SAY “QUAD” BETTER THAN “CUBEX"

Home
training in
AMATEUR
RADIO

NRI, leader in Communications, Television, Elee-
tronies and TV-Radio home training, now offers the

first in Amateur Radio courses, designed to prepare
you for the FCU Amateur License you want or need,

Don't lose your favorite frequency

The FOO has said “either-or’ on licensing, but to
prag Advanced and Extra Class exams, you need
the tfechnical guidance as offered by WRL NRI
Advanced Amateur Radio is for the ham who already
hag & General, COonditional or Tech Clasx ticket,
Basie Amateur Radio iz for the heginner and in-
cludes transmitter, 3-band receiver, eode
practice equipment, Thres training plans
affered. Get all the facts, Mail coupon, Ne
obligation., No salesman will eall on you, \#
NATIONAL RADIO INSTITUTE, Wash-

ington, D.C, 20016,

rassessBERIRN MAIL Now Tatsrasnnens

+ NATIONAL RADID INSTITUTE 50-030
+« Washington, D.C. 20015

» Please zend me information on Amateur Radio
s training.

¢ MName Age

- Address

+ City State Zip.

* ACCREDITED MEMBER NATIONAL HOME SYUDY COUNCIL
LR R A NN NENEN RN NN FNNENNENINE NN NN RN
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OF THE DX KINGS”

A

[ EEE TR TR NN NN

partiripated n the #ET fn Ja
150, WRAIME 122, WHERAL 110, KIAOF 4,
WRELHH 42, WRAKDIL 30, WAIVER v V AMLACQ 3x
WHIAHT 35, WALREYO 3 WNANFG 35, WHANCOT 5
WAW LG %3, WALIEA 25, BAW W 0, W% BaBX 17,
WRALNAL 14, KARID 14, WERIRHT 2, WIDGH 1,
WNdukL 8,

TERN FLORIDA—SCRS,
GO WATYT, Rass HEX
feow 1, WARWAL (RITY),

Lyathe: WHRATAL 1ui,

s WARLT

Jahm B Pocter
PrOWHRME N 4EIY
PANM Th: wWOGN. 2l 90;
WANDIK BAM VH P WALHAY This recinipe of how
the T Wi, fon will he eon duging my tertn of
vthes 15 Jor cenrees and ontealestate fiansplants, The
Tneal e F 7 kol frotn past esperienee ow
chotate, Ofr seetinn b onod o on coe-mnn operation, The
Peasont We hgve staved nenr the ban s beeatise ol a ot
nb hned work by dlediented hatus who wive wisethshly of

the firpe, It fukas the  eaqibined c;l?m‘fs' ar alt tn
wmeaiain this jvgh stendard, The =BG wnd vespective
s wdl hnndle sl evpergeney plannimg ywad oierstions.
The S8 adl remmoneenid nppnmrmenra of s Che

Rala wifl repanmeid OUS sopotments, tie FARa ]l
OPS appuintments, Herommenedations loom any or il
of the ghove will he sulirited foar utheyr otfimal wppoint-
monts, Mection Net Mapagees  will oosianpend. those
staftons phgble i rersve Seetion Mot serbiticates,
The finud rderision o oll wppuintments will yedt with
e, “Prathie iz the Bfe bluad of o section uete, Thern-
tore all reporis wiber than these wrotten shonid be sent

FLORIDA Q80 PARTY
April 4-3, [F70

Florida Skip, the alk-Flavida amaterr radio
publicatron, is happy to announse the sixth an-
nual blorida S0 Party, All amateurs are in-
vited to participate. Florida amutenrs are vrged
to work as many ont-of-state stations us ppx-
sihle, aw well a2y those within the state, ‘This
verr., provisiony hayve been made establishing o
portahle catepory, fo encaurage feld duay-type
apetadron rrom pare Fiorida counties,

Contest periods are Saturday  1500-2000, Sun-
day 0000500 and  1400-23%%. AJl times in
(:MT. Suppested freguencies: ow KT 3870
TOIR 1407H 210710 28004, phane 1R1T 38700 72T
14270 21370 RAT. Na power restriction  or
time limit, Stations may ke coutacted once on
each cw band and once vn each phone hamd,
Uw aml phone are separate scoring aud aie #of
t0 be summed for aby award. Multipiiers voant
vniv gnee. Florida stations score ape point per
O%0) times the oumber of states, provinces and
canntries, (1O counts s MnrylandJJ Other
Florida stations may be worked buf cnly {or
contact points, NOT for u multiplier, The max-
itnum multiplier s 70 (49 states, 10 provinees,
and £1 DX), No more than 11 DX countries
will count towards the wultiplier, Multioperator
wfations: single transmitter per mode, minimum
of 50 QS80s, Flarida portables: Stations oper-
ated in other than their home county, and not
at i Incatiom presently licemsed to0 a station 1n
the amateur scrvice. Single or multioperator,
single transmitter per tonde. Mon-Florida sta-
tions scare 1 paint per S0 times the nimber
of Florida counties 167 maximum), Minimum §
OSGs. ITTophies will be wwarded to stations in
the fnlkwing catepories: Florida sfations 1o the
high single op ow or phone. high multiop. cw
or phane, high portable ¢w o phone; non-Flors
ida trophies to high single op «w orf phone,
Certificates will be awuarded as iollows: Florida
kigh single op cw and phone each county, high
multion. ¢w and photte each county, high por-
table_cw ur phone each coonty, high Novice,
#on-Florida high single op cw and phone each
Stale, provinge atil country and high Novice
wachl cull ares, Eogs must be postmarked no
Tater than May 30, 1970 and mailed to: Florida
Skip  Contest Chairman, Box 501, Wiaml
Springs, Florida 33166, A slimimary sheet with
vour tame, caifl, address, claimed score, cate-
wory, station logcation and the customary declar-
ation MUST be included. AN scores will he
pihlisned in o« simmer Jssue of Florida Nkip,
Yarticipants desiring 3 copy should inclhude a 6¢
stamp with  entry. Decisions of the Contest
Committee are final.




TBLI

FREQUENCY
MARKER

¢ SELF-CONTAINED UNIT

® BATTERY OPERATED i3 1.5v Flashlight Cells)

NO EXTERNAL WIRING

COMPACT: 2w xawxan

HANDSOMELY STYLED r2tone Equipment Grey)

FRONT PANEL ADJUSTMENT TO ZERQ BEAT WWYV
COMPLETE WIRED & TESTED with moNEeY sack GuaranTEE)

The TBL1 will replace the 100 KHz calibrator built into most receivers. Using your

100 KHz XTAL this unit will provide sharp accurate markers PRICE, less Crystals*
with readouts at 100, 50, 25, 10 and 5 KHz. Keeps your re- Battery
ceiver calibrated ot all times. Locate sub-band MARS frequen- $2995
cies and band edges. PREPAID USA 50

FREQUENCY MARKER IDENTICAL TO ABOVE, LESS CABINET AND SWITCH

SPECIFICATIONS:  Glass  Epoxy
Board, Adjusiment to zero beat with
WWY. Uses 100 KHz crystal (not
supplied),
3 ta 4 VDC
Compact—1.75 x 3.75 inches,
tnstall anywhere!

$1650  $19.95

Complete sasy- Wired & Tested
to-assemble kit

Prices Prepaid USA 50

™) 100 KHz crvstel for any of
ahove for 33,25,
Switeh for KGt Models, $1.00

THE RADIO SHOP /
48 Elm Street, New Canaan, CT 06840 » Tel: a.c. (203)-966-3553
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SPEC’AL from $trafford Electronies inc,

computer cards loaded with goodiss!

Universal Flip Flop

4 umits per board

Nand Gates 2 input

K per board 2N404 Transistors used
Nor Gates 2 inputs

B per board ?N38Y fransisiors used .
Nand Gates 3 input

€ per board 2N4)4 Transistors .
Gaunter Board

t thp flops 28404 Transistors wsed |
Inverter Hoards High Power

% unmits per beard

ZN42B Transistors

One Shot Multivibrators

7 per board

4 transistor ZN428

iavertor Eoards Low Power

G-ZN404 and 6-2N388 used

Lard Mounting Rack

Hoids 24 4x§ cards |

5 for

$10.00. .
3 7.50.
. § 550
§lo.00.
£10.00.

31200,

..§12.00,
.$20.00

wach

$2.5¢

$2.00
$1.50

_32.50

$3.00

. $3.00

$3.00
. 35,00

$4.00

HOT BUY 1! 23 assorfed units from i-st abaye wlih rack
with over 3 fransstor resistors, ¢apac:turs diedes, trim

pots amd eonnectors.

CARD EDGE CONNECTQR. 15 pin dnuhle sldFd and goid
. 25 for 34.50

The zbove circwit cards are of the hlghest quality.
Some have gold plated fingers. All have eyelets at
camponent Incation. Boards can be stripped and re-
wired with ease. All cards are shipped with mating

olated 0.156 inch spating

vonnectors, Schematics aie availahle.

STAFFORD ELECTRONICS

427 S. Benbow Rd. Greensboro, N.C. 27401
24 haur setvice on somle circuits

DIRECT
READING
OF FM
DEVIATION

Chack these specs —
leg meter.

thve test set combination.

Size 7'' x 10%

services,

Continuous tuning, 25 ta 500 Me.
Meets FCC  requirements for all

..only $2900 T e

FM MODULATION METER

Praven design - thousands in use,

Want to learn more?
MAIL COUPON TODAY!

Inclicotes instantaneous PEAK deviation of vaice or
tane modulation, on fast-otteck, slow-detay, ano-

Qseilloscope  output jack for VISUAL monitoring,
using your shop 'scope. A Jow-cost, highly eoffec-

Weight less fhnn 10 pounds — a fwe-finger loud.
x P

moblle-redio

LAMPKIN LABORATORIES, INC.

Mfg. Div., Bradenton, Fla. 33505
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vin radagran, Phis sl assist Ehe suviogs netz o their
traffic ount. A reperts shorld pench (pe before the
athod the month, 1 onrge moch o van to oontaet vonr
wertton officigl and take wn active part @ s sechion
netivities,  We  apleome b onr seebinn WA from
Viommia, Congrabuiatons fo WHILE for » fine joh oo
the Ko, Trattie Hawllers Routue  Gnide, Theoks 1o
RAFAMA qnd WEREY M for the fine (i1 repamis. Siv
PRHE reports wore ecorverd 1his dnontln, WASSCHE el
WRAHIY mmle the BPL. thr thanks tn evervone she
tank patt oy the dan, SET, Tets al) r\!nn for a bigger
ane et fume. Urafiie:r WAASCR R¥E, WHFPC G208,
WOAARFGI 2381, WRANIW DN W BRIV Y, 4GS 153,
WAk WIS 1 WasDR 1%, WALHED 118
WARIEW L6, W HATEID Mg, WA O ug, WERAY 4 T2
WANGR 71 K43N 70 WHNME 6L, K4 Bl WAR BT
sl WAAE S A6, W AGHTITT A2, W R4GHLD 48 WAZAK 48,
WHEFLY 8 WAABGW 34, WM 2y, K4LPS 97,
WABNE 23, K4SIH A0 WiATA 17T WIKGT 17, WA4EYTT
165, KO 16, WIYT 12, WBHHINL ¢ WeLE 9 WiLK
9, W4iLE 7. wWhaHYT 4

GEORCGIA—<C'AL, Howard L. Schonher, WARKL—
SECTT OWAWOLUL KM WAFDND PaMer K4HGL
WALRI, WAOSH  repoarts s =hnrt fomeder opeming
D, 19 to the 3WEH aten and a gondd cpening Dee, U8,
n[ﬁn ta the WS wtes: ol an bhe 3rd dana., Vil
Cogn,, Penna, soad Obis, An open invitation is estended
tn afl stabwoms fo cheek into thp Trxie u-Alrtep ®5 F
Yot om ALLTA Me. b 200 BSE Sn amd wed, (R
relsarts 62 sessinns with 4684 Q\] wri A3 Tnessnres hane
dledd, Phe Gin, =38, Neb seborfs 87 GNT [or (76 mes-

< qrui A6 phote peteles WA mided OMONR,
H FHAAM und YTIRCIY dor new profizes, WALRY now
ig rapyvimg ARRL Bulletms on R'I‘TY. Phil oiso tandt a
Qebrnmmiabor 2ogmeter reechoer, W VG Z snes WATRAY
i wotrd ahbreviatines ke “l‘ﬁTTTq o Hame (o yon,
Joe, WIRGH  wdded 2ometer fang e s HWGAT,
WABOUK has o Clegg 200, B4 Josf his quad in o
wimnlstnrm, K4APIK womders how sapta potb that 2wan
NC LJown the ehimmey, WALLLL veports » trathe oo
Tl eb # nnd i Navy MAHRSE tatal ef 85 How shent
drriding soan tme Steve? We oeed 8t Somoos, Trathe s
WASRAY 319, WANSO 220 WAIUNY 160, RIBAL Tes,
WARDIN {02, WACEN T WEDNY T WAl 7.
WAADL 23 WREDMO 23, R40GD a4, W4RZL 12,
KAPTR 4, Widlda ¢

WESTERN FLORIDA—=CIM . [Frank 231, Butler, Jr.,
WARKH - WAFRR, PARM : WaMOG, RM-RRTTY:
WAWER. Metfs:

Net Ereg, Pime Dags  Mess, ONT g1V
WEPN 3957 kr, NI Lraily 31 AdH o

QRN AT ke, 0O0OZDWADY  (laily 54 ABN i3
MW a FMO 1604 Me, AS07 Maily

Pensueola : ‘The first showing ot the new VRRI tlm
Shlands Wide Worid” wue vn (he 3 bere, The NAS
luh, WANBE, was peschvated by KTRCR waith sl new
vaipment, 14 s loested in }]Hliplr T8, WaRK L Giadl
Lirv\e-u-. wsntstod In the rescue of a siraeded ship off the
v 1 Nicaeneiny, The FWARLA beld an PB Christmas
Partv, Fort Walton: Sew Nesiees inchido WN&s PAD,
PRA, PEEF, and PEV, Phe Jast s WERRIs dr. oper-
ator, The WK T repester 18 back o the wir ziter a
stnt-down tp permit repaintmg the walac-tank trand-
mitter aite. WBINHH ix & pew ORR; he put np 50-
meter fulead -hpule nad 48TV verbenl, E4YEM 8 se-
tive again  feam Laarel M. Chpley s WAERR,
WATTQ smrt WAIKR awsted in the search jor twn
[ost ciuldren, Marmnna: W4ALA 3% baek on the s af-
tar tmany yeaes, on W94 P m Wewnhitehka: W4COA
Inst s Z-1aeter anfennas o bhigh winds, Pt 8Bt Joe:
WAWER pot o new Ovenet 37 mobole/portable  1hs.
Cuiiney s WNAOYM aust pot his Noviee ticket, Tulla-
hasser: FAGRI) moved here trom Laokslamd, WHRIXY
weas  appointed  OPR and OVE Trathie  iidee)
WRALVM 52, WBILODOD 41, WIWEB 5 WRIEQTT 24
WARTT 10 WAIKE 1%, WARKH 13 WHINHH 6
WIBVE £ (Nov.s WRRIY /W4 0, WATRHN/E 45.

SOUTHWESTERN DIVISION

Clary M, Hamman, WICAF—
R KIGPZ. : KINFL, PARML: WIUXZ The
‘emats-m Radin (,cxunml af Arizona, er 6602, thoenix
w003, wlected the fullowing officers:s WATLPR, chair-
AT ; KIGHS, viee~rlourman WiGx, R
VERKCH/WT, treas, The DJd Fieblo Hadio Ulub ot
Tirrenn oiected  the following o othiee at jts Snnoual
NDinnet mwefing: KTKNP. pres.; RTBOW, viee-pres.
WNTIXW, zeny -Frens.; W \f(‘q\ wumptraller, A pub-
It servier the Old Puello Club is (w!rnr'mmg i rumsting

! phone patebes tor the Taeson Hove’ horns while it is

nn coneert tour from Jan, to Apr. The Arwopa AKC
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SIGNAL
DETECTORS

The R. F. Super Snoopers

KIRK Fieldometers Are Electronic Measuring
Devices for radio frequency fields and RF
energy with wide spectrum frequency cover-
age of 1 KHz to 1000 MHz. They are not
frequency sensitive nor polarized. Usual bat-
teries and plug-in coils are not required.

All KIRK Fieldometers are equipped with sub-
miniature silicon microwave diodes, selected,
paired & tested to cover frequency range spe-

cified. Housings, handles & covers are injec-
tion molded fram high impact styrene.

KIRK Fieldometers Are Offered In Three Dis-
tinctive Models with meter indicators and a
hand probe multitester adapter model for
use with most standard volt-chm multitest-
ers. Metered models are offered in two types:
A Standard Model incorporating a 0-100 M-
croampere Meter, or an Ultra-Sensitive Model
cantaining 0-20 Microampere Movement.

MODELS MC & MC-20
SIGNAL SENTRY for
Mobile « Marine » Aircraft
Case: 3147H x 234"W x 114"D,

Ideal For Tuning antennas and
transmitting equipment for max-
imum performance, Also serves
as a signal sentry for two-way
radio in mobile, marine and air-
craft, providing a visual reference of power
output  of wach transmission, Equipped with
capacity wand and silicon microwave diodes plus
a U-shape mounting dracket for pivoted case,
Standard Mod. MC, 0-100 Microamp Mefer, . ... $29.55
Uitra-Sensitive Mod. MC.20, 0-20 Microamp Mster. $39.55

HAND UNIT MODELS HCE & HCE-20
Case 314"H

23, "W
115D

A Versatile, Partahle,
Hand Unit for field
use in measuring radio frequency, field strength
and energy. Gontains a capacity wand with silicon
microwave diodes, microampere meter & sensitiv-
ity control with scale on 4%" handle end,
Standard Mod. HCE, 0-100 Microamp Meter. ...... $34.95
Ultra-Sensitive Mod, HCE-20, 0-20 Microamp Meter.  $49.95

LABORATORY MODELS
LCE & LCE-20

. Identical To Model HCE
© except Microamp WMeter
b and sensitivity control are
mounted in a portable,
slanted front meter case;
3% H x 2%"W x 2%"D,
Hand probe is equipped
with capacity wand con-
taining silicon microwave
dindes and a 3-ft. cord
with a special polarized plug for indicator unit.
Standard Med. LCE, 0-100 Microamp Meter, .. . ., . $34.95
Ultra-Sonsitive Mod. ECE.20, 0.20 Microamp Meter. %49.95

MULTITESTER HAND PROBE
ADAPTER il
MODEL MCP - g

An Adapter for use with
most  standard  volt-ohm
multitesters where hasic
movement of 0-50 to -100
ricroamp meter is brought
out to separate terminals
on VOM. {as found on
Simpson Model 260 and
other similar fypes}.

Multitester Adapter Model MCP. .,

KIRK ELECTRONICS DIVISION

ELECTRO'I‘EC CORP.

525 EAST STROOP ROAD » DAYTON « OHIO 45429.
PHONE 513/298 9952




NEED CRYSTALS?
48 Hr.

DELIVERY
We can sup-
ply  wrysials
from 2KHz to

B0MHz in
many types of
haoldears.
SPECIALS

Color TV crystal (3579, 545KHz) wire leads $1.60
4 for $5.00
1D0KKHz freq. std. crystal (HC13/U) .50
1000 KHz freq. std. crystal (HCE/L) 3.50
Any CB crystal TR. or REC, 2.25

Any amateur band crystal (except 80 meters) 1.50
in FT-243 holders o elers £ f:r ss.ﬁ
Any marine frequency (HC6/U) 2.85
80 meter—FT243 holders 2.50

We have in stock over six million crystals In-
cluding CRIA/AR, FT243, FT241, MC7, FT249,
HC6/U, HC13/U, HC25/U, HC18/U, etc. Send 10¢
for 1970 catalog with oscillator circuits and stock
freq. listing. Add 10¢ per crystal to above prices
far shipment 1st class, 15¢ each for air mail,

Special Quantity Prices to
Jobbers and Dealers

CRDER DIRECT
with check or
money order to
2400-C Crystal Drive
Fort Myers. Florida 33981

HHLpevicEs

e HAL 3118

e . e IC KEYER

$43.50 pp

incorporating all of the features of the
HAL IC keyer line, the 311B is the most
versatile keyer now available. The 311B
offers

® Transistorized output circuit for both grid
block and cathode keyed transmitters. Up
to 160 v, 500 ma.

Keved pulse generator, speed 8-50 wpm.
Transmitter tune-up switch

Connection point for straight key

Rugged G 10 glass PC board construction
lambic operation for squeeze keying

Dot memory

Automatic or semi-automatic operation
Monitor with tone and volume controls
Regulated 115 VAC power supply
Connection point for 3VDC source

Beige and Walnut grain Designer Cabinet

00080 OSORS

HAL Devices Other models available
P.O. Box 365 A from $16.00. Write for

details and our listing
Utbana, II. 61801] of other products.

H
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elerted the following offirers for 1970: KYWUG, pres.:
WIWEV, vies-pres.: WYGK, secy,; WATKRE, freas.;
KIOEH. aet, mgr, The Ariz. Repeater Amsn. hud sev
veal tes in its election und the Tun-off results will he
wvailable next month, & mew mef, the Arizona Emer-
genry Tratie Wet meets daily on 3892 ke, ot fs08 MBT
m the winter and 2100 N8T 1 the summer, KTHIS has
hern appointed BEC and is managing the net, The Aris
Post (Hce Net bas added sessions Mon. throgh Fri,
at 1800 NST on 3018 ke, Net munnger s KYWIF.
RKIRY recently was sppointed as (0, Congratulations
to KINHL on waking the BPL. The Copperstate Net
handled 253 roemgages in Tree. PEHR: KTNHL 81,
WATHQO 27, WIUXZ 22, WYCAT 19, 'Tratiie: KYNHTL
581, WATIFTY 128, WIGEP 110, WTOTE 45, KIWOG
2. WIIMQ 3, WATEQC 22, WATISP 21, WIFQS 20,
WIOXZ 20, WYLLO 17, WICAF 14, WTDQS &
WTPKM 6, WIGFT 4, KYEXTF 2.

LOS ANGELES—:S0M, Harvey 1. 1, Helland,
WASKZT—Asst. BOM1 Donald R, Htheredge, ESUMYV.
HFC WABQREY. WNew officers of the WAIN Fociety ate
WABTLT, pres,; WEBNAT, vice-pres.; WBETDA, seny.
WNaw officers of the MAdm. IntT-Rocketdyne Cnb ara
WABIGU. pres.: WASQAM, vire-pres.; WRERJG,
trens,; WHRZZN, secy. 'The Rorcketdyme gronp Inef its
“0-1t. tower during the Dee, winds, as did seversl other
loeal smatenrs, Eight members of the Antelope Valley
ARC corleftheory olasses took the Novice Class exam.
WREOEZ J8 sending code practice for Pelisades RO
members on the air prior to mestings, WNBBJP hos =
KRB and n GRS tn n long wire on 40 mefers.
KOASK has ronved fo s new home in La  Verne.
WABTHD passed the Advanced Class exam, K8NA ia
retusildipg his HV power supply, WBOVEI is kept husv
with school and arrepging programs for the Weat Val-
ley ARC. WBSABP iz hack on the nir affer replacing
bad capacitors. WBAM ndvisex hie 5-band cow./phone
mohile & avalable for emergency  rommumications.
WRARRO spent the holideye out of town, WNBRIM
reports o WAS effort nf 30/20. WASFLJ iz busy with
schonl, the Metro Net and & hit of 10-meter DXL
Power line poise iz culting intn  the activities of
WETVC, KEAVNX and WASRZI WHIET installed coax
awitches to  evpedite powsr and  sntenna  changes.
WNSLEB now has an 8X-101 and & _interested in a
possible Noviee ret. WESMOW wop the Nov, home-
brew cemtest at the Inglewood RO and s presently
working on un ATV camers. WBORS is going mabile
zaan  with an  SR3/Porsche, WETTR i hoilding &
Heath HW-100 and is looking forward to net nperafing,
RERUD ir » new (WHOVHE nppointes, WOTBT ix now
on ATV, WASKEXT has n npew MAVO WASKTH is
running phone patches o WASHWER/HC2, WIFT unw
works at KEJ-TV. WBAUZY has his Ceneral. K8KIP
naw i on ssh. WEDQX and WABAB? advise that
HON now meets at B RM, on 3500 ke, The Palisades
RO Bulletin weprinted wne FOC Bulletin on RET 4o
Aucdjo Devieex i which the Clommission explaine in
Inymman’s language that such HFT is cnred by servicing
the nudin devies, Clonles of the Bulletin may he nh-
tained fram FOC Field Officrs. The East San (3abrie]
Valley AREC, working elnsely with the Red Cross T)z-
aster  Ciamioittes, was on  stendby  alert dnring  the
wind-dviven fire pear Clendorn in Der. 1o A, Ubunty
RACES, in conjuncting with C'Rers. nrovided Rase Pa-
rade rommunications, County RACER scon will reloeate
in the eeptral jril until new quarters are conpirueterd
neross the street from the cuvrent 1318 N, FEastern

LAl sddress. Vour SCOM. WABKZI, soon will publish

another section ehrh list, @ he wants current meeting
information and mailing addresses for sl clubs in T.A,
Clounty. Plerse help hilm out. Traffie/P8; (Dee) WRAM
o, WBEBRN 595/3 WEBHG 198/3. KeCDW  35/(0,
KEOT, 46/0, WEDOQX 10/0, WARDER 2/n, WASFIT 35/0,
WARRTT 27/235, WRAGGL 7!6. WAIHN 320/0. WATVL
R WAIET o1, WESKGEK R/1Y. WRBEIEXI I8/0,
WASKTZI 0/4, WEMTF T0df3, WaOEC 3A/10, WHREPAY
2 WROQAR 213/0. WERCV /8, WRENSZ 1H. WeRYP
12H, WRDRY  a/M, WHRAWDS 4/3, WBaWIT #&/10,
WREZVC 2072, (Nov.) WABABP 2T/14, WASVIK A7/,
WRELLT 160/31.

ORANGE—8CM, Jerry V. VerDuft, 'WAGRQF-wAsat,

P ROM: Richard W. Rirheck, KACID. REC: WRSCQR.

R WaLOP, WHBNK. PAM: WBSRVM. 1870 nfficers
nf  the Vietnr Vaulley ARG arm WIHIT. pres.
WRBEWMC, vica-pres.: WOIEX, seoy.-treas; KeQUCZ,
aef. The club station iz HEQWR, WATTR is irugtes
and KBVEIM is OB coordinator. New affieera of the
Crange Counfy ARG ase WBEUDLL pres.; WRACOR,
vice-prex,: WAHHC, seey,; WABNX, freas,; WASFIT,
art.t WHRETBU, b, rel,; WBAUBW, memhership;
WHNGD, TVI: WILOP awl WABROF, af larme:
WHRENRE, trer-age rtep. OO0 WABKLZ reports  that



THE BEST DEAL IN OUR HISTORY!
NCX-500

5 BANDS — 500 WATTS
for less than

$250.00

Nince we opened our doov we bave never
bad such an attractive bam opportunity!

We otfer to hams, worldwide, the famous National NCX-500 transceiver NEW at the thrifty price of
5249.95. With the companion AC-500 power supply the total price is only $299.95; less than the
price of Ameriva’s most popular kit.
HERE ARE THE SALIENT FEATURES OF THIS DEAL:
a} Oniy fresh factory cartoned material subject to their
b} A full six months warranty provided ) Special overs ;

L0 g your credit

¢} No trades considered at these prices customeng

Los vaﬂable 19 sterling
Poer this set 5 on
d} Prices quoted are FOR, Harvard,Mass, 230 volf cles equally
e} Bank Americard or Master Charge g} Offarii o first co
credit cards aceepted, Financing gh we baugh they W|II
available through GECC. tong.} «
The National NCX-500 with its AC-300 currently wll rmd $99 OaespecWely, al is hoth
timely and thrifty. 1If you have waited hecanse y vt aftord u ¢ rig, here is vo NOW — —
even while the rest of the world goues up on price. uatre 4 begin Pt you have e and need a
second one for 4 spare, the NCX-500 shoul pof tea. § i vea, but se Rour arder while
our stocks last. %
PRICE SCHEDULE: . 324995
NCX-500 with AC-500 (no sp 0 cab- E ‘stems Liniversal Mobile
inety. ... $299.9; pnwer supply oo 935995
NCX-500 with NCX ply (kcr and Ld 28 plu solid-state Xtal calibrator (avail-
inet i * @Pa 19701 . ... $19.95

KHz. (Twa ad ach to provide expunded coverage of entire ten meter band.)
POWER INPL dttb PEP & 360 watts on CW; 125 watis on AM; derated 20¢% for mobile.

HMISSIO X per on 1Q ) meters. Lower on 40 and 80.

OUTPUT (MTEDANCE: @ minimum pi network.

RECEIVERIFSET T cans of a varactor controlled oscillator vou obtain plas or minus 3 KHz,
SS8B GENERATION: St Wtice filter 6-30 DB shape fuctor 2.2-1, gate 2.8 KHz on 6 DB; center freg-
uency 5.202 MHz gt Wk solid-state ring modulator.

DIAL CALIB 45 BHZ on all bands.  TUNING RATIO! Excellent mechanica! resolutiond3-1 rate.
ELECTRICA ATY: Nominally 1,500 cycles in first thirty minutes. Thereafter, plus or minus 400
cyeles for ronm vient,  SENSITIVITY: 5 microvolts ter 10 DB /N in SSB made.

SUPPRESSION: Carrier minus S0 DB, rejected sideband minus 40 DB, third vrder products minus 30 DB at
full output, AUDIQ QUTPUT: Better than 2 watts inta 3.2 ohmy.

WETERING: PA cathode current in transmit, § units on receive,

SPECIAL FEATURES. Includes side tone momtoring plus buili in code practice mulldtor for novices; incre-
mental tuning; provision for crystal calibrator.

DIMENSIONYS: 6 3716" high hy 13 3/8” wide by 11" deep. Weighs but 15 pounds,

ACCESSORIES AVAILABLE: AC-500, 21 pounds, NCXB, 25 pounds. 400-12 DC supply, 13 pounds.
AC supplies operate eo either 117 or 234 VAC 50-60 cycles: suituble for export. Mabile bracket and
instructions furnished at no extra charge.

SHIPMENTS. Preferably via United Parcel Service, Railway Express ot Parcel Post, Specity and include pro-
visions for same — otherwise charges will go 0N,

inet included) .95 able b'e
SPECIFICATIONS:
FREQUENC }’(U 1Y 3,500-4. @0, )—7,3(‘10, 14,000—14‘500. 21,000-21,500, 28,500-29.100
i tials availuble d&?&
hal

HERBERT W. GORDON COMPANY “America’s Largest Exclusive Ham Store™
Woodchuck Hill Road (6171 456-3548 Harvard, Mass. 01451
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callbook

GET YOUR NEW

ISSUES NOW!
Over 290,000 QTHs In
the U.S. edition $7.95

Over 140,000 QTHs in
the DX edition $5.95

NEW EDITIOR EVERY:
MARCH 1 — SEPT. 1
JUNE 1 — DEC, 1§

Thase valuable EXTRA features included in both editions!
® Q5L Managers Around the o Radio Amateurs’ Prefixes

World! by Countriest

» Census of Radio Amateurs  « A.R.R.E, Phonetic Alpkabet!
threughout the wn;ld! o Where To Buy!

* ‘R:T;t‘ig!nmateurs License e Great Circle Bearings!

o Waorld Prefix Map! * International Postal

o [nternational Radio Information!
Amateur Prefires » Plus much more!

See your favarite dealer or order direct (add 25¢ for mailing
in 1.5., Possessions & Canada. Elsewhere add 50¢).

WRfTE Fﬂ? " |>u mégg I l b (m]m) I( INC.

‘h Dept. A. 925 Sherwood Drive
Lake Bluft, lil. 60044

R N ¢ I » o IR
GUARANTEED CUBICAL QUADS
PRE-TUNED—COMPLETE—PRE-CUT—FPRE-DRILLED

:QUADS ARE BETTER BECAUSE: They have more gain:
sthan Hat tops, element for element—Are quieter—less static o
and ignition noise—Possess lower vertical radiation angle—
Require less space--i % width of flat tops)—ireater capture
wrea, sa better on weak siunals—Negligible ermona lasses—
.I".xcr.l]:nt SWR/Freq. characteristic—Light weight (30 Ibs for o
2 el, o [bs for 4 el Metuning less from nearhy ohjects.
Your choice, bamboo or fiberglass—no aluminom spreaders,
Rambao exceptional quality and half the cost of fiberglass.
SPECIAL DEAL on puschase of an E 2 WAY Tower/quad

combination, Free litereature,

SKYLANE PRODUCTS Temp?fsTear::u?irFl‘:‘.n?!BGl?

AN T | ] * * ——

UVOAIA s moving to 35 and 7-Me ew. becanse of
poor 14-Me, conditiona. He is operating at 01200-0400
GMT inost nights, OVH WABFIT s working on an
K fnel for 2 mefers and esperimenting wrth I
ahtennas, Hom aisn 18 the new NO® for the [0:30 AM.
Y 2.meter ARBC Net, Snn oon 145,58 Me OP3 WEBUK
i Jdiaplawed his old-time tubes at » lomd hohby show.
Rath the SEC i ACRL wore recent gt speaiers at
the Newport ARES, WASROF pussed the FExirs Class
wxpin snd Santz Claus blesasd him with n 32523 frans-
mitter, Welecome tn ot new PAM, WBARVAL who will
wirk townrds hetter liaison between phope traffie nets,
CHERT amd NTS. The Southern Clplifornia Wet (HUIND
now teets nt 02302 daily  on 3600 ke, WON  gr
WHILP reports 31 sessions, 6 stations, ONT 483 and
tntal teaffie 540, Onr past HOM, WADEY, and his
%Y1, WEPIU. have heen unanimonsly elected =x hie
members of Orange Connfy ARC by the board of di-
tectors. Please send yatr veporfr mmi news in the SOM
hy the fifth of the moenfh, 1 am joterested in hearmg
irom wow. The HECY wnd SCM widl visii any olnh
the section extending an invitation, 1 you don’t invite
nx wr omuy shaw up apvway, Support venr einh and
soetion ARKC and NTR netn, Traffic: 1Dee) WRLCP
14, WABFOG 184, WAWRT 115, WaRNX 114, WBGZEC
1, WadB 4. WeBUK 3. (Nov.)) WERUR 9, WMEZEC 4

SAN DIEGO—20M, Rachard 5, Lefler, WASCOE-
Aseb, ROM: Art Smith, WeINL. 'The ller, memhbrrship
drive ta enrall more migateurs in the A1 AREC pro-
gram of preparedness paid off with 27 new members
sgning,  ABEC membership  forme  nte available  at
Whestern Radin and through the SCM. Register nuw!
Bertiom riuhes WREODKE was elected pres, of ARC K
Maion. WRBEROK still is pres. of the Na, Shores ARC,
EESTS heads the SOBARE, The &1 Clonty Cooesl
i will eleet ofirers sorm. The Palomar Club meerts i
Vista now. RAHAV wents No, Ominty opemtors in
enme itp on 3930 evenings at about 2100 and he will tall
¢our ahond the Palomar ARG, Serbian wews: WAJITT
wnd WHRLE wpe now hack on the woell list. The 2.
yeter ARPRC pranp  worked  oumninications for the
®11. Mursthon in the ruin im Jan. WNBITAR pnsser
the Cleneral (last evam, WANLN hosted WASCOE
WAINTE wnd WARKHN for AREC at fhe imp, Vnllew
meeting, WEGPJG passad to Creneral, while KAERN,
WABFT A, WARZGT and WEBANET passed tn Advanced
(Masx, Coggratulations tn WBAKSA, elerfed Ham of the
Nupsr ab the Kl Cajon ARLL WBEMAG i now on 20
after teturning from Wi Tand, 75 ARPEC members
provided  porprounieations  for the dunebugey raee at
Orentilln. Wells ju Jar. WABKHN roporta FR - resuits
with an BR-2000 wpud Onthoned w60, WRARSOE o
KAQXN are new Rk, WREROZ v At B far Clen.
tral Distriet and handling the Zemeter grainp, WEOP_is
an BTTY from Vista. WREREZ s with the AREC
Naviee Not. Tratficr KERPT 3303 WEUVNG 1003, WREOT
TR6. WOLRU 3%, WEBGE 1. WEYRI &, WASRZN
12, KOZMS/R 5 WABCOR 3, PSHR: WHEOT, WHVNQ.

SANTA BARBARA—SCWN.  Cemi T2, Hinson,
WABOEN—SFC: KRGV, RM: WU, KAAAK hax oy
nhont 10 more months hefors he refives and iz potting
1ip antennas in preparation, Bill is a fuverite spesier nt
the Ilnrnl einbg telling the troops how it was o the
\ spark sdava. WASDET has ordeted an ZB-401 frans.
mifter in Jdrive the fonr-eleioent homebrew beam that
he i+ putting up io replare the threeelemeont witenna
that hlew «dnwn. WAHE, 2 ham for almest 50 vears,
wmintains a sked with his hrother, K2V, WaTIT roports
that DX was good far him on 1t e, st moath, and
we inay ser Ni® pane on the honor il WERKYW =
hark ot the aiv with o #wan M0 after » Iapse nf 10
vears, WHEORW lms put wp his second  eight.cicment
capioon 2 roeters, and still is working on fhe Bh-4f
inverted V' srtenna, WBORW and his ham wife tench
thase voung penple in the Rimi aren wha wer intressted
in heeoming hams, WBEEXX recoived fram danta ithe
(MY A new phone putch and  soaer, bridge, Traffic:
WARDFT 270, TW60ORW 20 WRAFKX 15 Weill 4.

GET MONEY

Guaranteed top money for any piece of surplus |

equipment. Payment in 24 hours. We also pay ship-
ping, msurance. Call collect or send list for quick
quote, SPACE ELECTRONCS CORP. X1 Summit Ave.
East Paterson, New Jersey, (201) 79 5050




y Bob Eshleman, W4QCW,
earns'top Five Band DXCC Award and his
“trusty” 2-K amplifier was with him all the way!

Most amateurs dream of being number ONE. Few have the opportunity.
W4QCW was ready. Bob had the skill, the patience and he had the
fine equipment he needed. At Henry Radio we are proud the 2-K helped
W4QCW win this unique honor.

Like Bob Eshleman you can own a big 2-K signal. Three thousand dis-

cerning amateurs throughout the world are solving their communications
problems with 2-K’s---the “clean signal” amplifier. For maximum power,
maximum linearity and maximum value the answere is obvously the 2K-3.

£745.00 Floor console or Desk model,

EASY FINANCING - 109 DOWN OR TRADE-IN DOWN - NO FINANCE CHARGE F PAID IN 20
DAYS « GOCOD RECONDITIONED EQUIPMENT - Nearly all makes and madels, Qur reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Expert inquiries invited. h

TED HENRY (WBUOU) BOB HENRY (W@ARA) WALT HENRY (WEZN)

Henry Radio has representatives in different

| )
areas of the 1.8, to simplify ordering for
those living near one, Or you can order
direct and we will ship...across the street
or around the world, Catl or write for

specifications and terms.
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 Texas area: Stewart E. Fason, W5RER

213/477-6701 b
931 N, Euclid, Anaheim, Calif, 92801 714/722.9200 | New Yorkarea: John Richardt, WZWIY

Butler, Missouri 64730 816/679-3127 Chicago area: Biil Reynolds, K9ZXD

The new 3K amplifier is now available for con-
tinuous duty high power RTTY and extra power
S5B operation, $895.00 F.0.B. Los Angeles, Calif.

Attention: Military and commercial users.



THESE OM'S
HAVE RECENTLY
SWITCHED TO A

EEEEE 444 MIC

WB2WVF K7EXT
WAZAIU WA7HRG
WB2ADC WARVLIP
WA3FXQ WABTOW
WAZCR W9SZQ
WR4EPS |  WASMIF
W5BZ0 WABNSD
WEQCP WOBNA
WEEHW WAQULY
WEEOG WASWYD

K. . . notice their improvement
in inlelligibility
and added punch?

Shure Brothers, Inc.,
222 Hartrey Avenue, Evanston, 1L
Of The WORLD'S

FREE C‘“’alog FINEST GOV'T

SURPLUS ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

e e —=MAIL THIS COUPON NOWom o e ey

| NAME: {
| ADDRESS: |
| ciry: STATE: ZIP: |
L e+ e e e 2 e e e e e e e e e e et et )

For your FREE copy, fill auf coupan and mail. Dept. QST

'FAIR O SALES

RAD
P.O. Box 1105 + LIMA, CHIO - 45

ENJOY EASY, RESTFUL KEYING
wih WIBROPLEYX

Sending becomes fun instead
vt work with the SEMI-
AUTOMATIC Vibroplex, it
zetuslly does zll the arm-
tiving nerve wrecking
work for you, Adjustable
to  any depired «peed.
“landard models have pol-
ished Chromium tap parts
and gray hase. Deluxe
mwodels alse include Chro-
mizm Base and red finger
and thumb pieces, Five madels to chonse fram. Priced ak
£21.95 to the 24K Cold Plated Base “Presentation” at $43.94.

VIBRO-KEYER

Works perfectly with any
Electronic Transmitting
Unit. Weighs 23{5 [bs., with
2 hase 316" by 4147, Has Vi-
broplexts  finely  polished
parts, red knob snd finger,
und thumb pieces, Standard mod-
vl $20.95; DeLuxe model inciudes
is‘,;:;%x;uum Plated Base at oniy

Order foday al your dealera ar divect MFREE
THE VIBROPLEX CO., INC. 1d
832 Browdway MNew York. N, Y. 10003 | Folder
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COWEGWE s

WEST GULF DIVISION

NORTHERNMN TEXAS—SUNM, 1 B EHarrison.
WAL R Aust. S0 Gene Panl WHNTQ, SR
WhEISM, PAM- SROUT, BAM G WA, et BRC

WASKHE, Continning last month

K Tex/PAM YV HLE.
e hrye KA, BAMEW, WEYDI.

Pt eane-llations v

WETPM, WAKZA, WhJS], WHREX, SWSMIN. WEANK,
FEULCT  WETWA,  WETUS.  WHTUW, WHIAR,
WHEOCHR,  WAYYT,  WERDG,  RADOM,  WASGNT,
WEFKT, WACVIL  WAGEHS,  WAKNS&,  WSHTIH,
WEVVA,  WBRYO, WaHPH, WAHWRY, WEMWW,

WAL HE, E3REK ami KEROLY, WASKIV/EHE wishes
yaore people worked S-meter s, fhan fm. WARNKXY
atd WAVIR ane working on 432-MMe. dranseeiviis por
Hamithoak, & critique of Brosniell shows Tobhack in
first plaer with 28 licensed hams plus many !Hers,
P chamges  from Shemtane in Waea,
Ginmes alao  was sppomted  HC MeClenpun oty
WEQU s #Forh Worth's new QLN 00 WHARY, Arling-
ton, heranrhaped aboind the TIBNR Ooskalol and was
eeammiard tn dalmi via helienpter, ¥is som, duuphier
aud - NV e APCW,  KSLOG and  WASAMT.
FAMOIT i 1 e DRA, PSHE repmrt farms sie avml-
wile trotn the SCRI ‘Fhe Treing ARC Tuld a Christmae
Harty Uec, 17, The eluly meets v 506 Ale, sach Thhirs.
at ® P Sl venr gnys read the barertor's letter
whourt the Purcte Rieo ladin Clul RATI3, speem] free
quunvkes for KP4 Ber Weh, 8T Tar Rourd arfions, (ih-
e uf inferest inehrde RAT.388, oex, 1016, 1087, f114
1900, 1a0A, 1346, 13A3, 3364, 1430 1454, 1455, 1446, 1477,
1478, 1470, 1512, 31518, 1620, 1521, 1529, 1t vou don’t know
whal’s going vt then bere is your chanen, Homember,
thepe is alwavs someone o ever gebs the word, Thre
Arlington Spook Patenl branght oob some 15 penple.
WIKG now i e &b, Home M stations @ Na, Texps
naed CBY power level for the waiest, WESKDXE oolun-
feppml th ghve code tests ta n Niwien o the Clebure
aren. Bill, of the Tarrant Connty Fnergeney Net, =avs
we ewn heat GRM on sll hands if we ged wp ently
pootgh atnd work fem, OO WEMECT yvisited the SOM
for un rceehall QR pnd says there’s wothing Jike B
pnndants, PEITR 38 working oab fine, WERZAT whave fhe
Lyetin Cirele, rxpressed o desire £ pain the Lempite ap-
pointment program, The Gardand Cloh bl & Cthrist-
s Dinmer Meebing, WHIA wants to met into ARRT

work,  Treffier  (Dee WHERNH 1250, AWATSA 172,
WHNZ M, WASKIV 45 KEBTXCT 20, WATA 26, WsTR
21, WAPRN 14, WASDOP 13, WAARY 4 iNovd

WASPPT 3880, WHQGE T4,

ORLAHOMA—SCN, Ceeil L Cash, WEPMT—Asst.
SONT e Wl Smoky Stover, RIO0OV, 8FC: W \BFEN.
Rat: W 17, FPAMss WAHMTX, RaTEY, WASJGU
aml KEZCT, SWARTY i home from the hespital and has
ap p pew wive for 40 metarz, WAAYTY wined nut how car
ot Dipe, 28th, Fle s his wife shll are in the hospiial
at thie writing but their engelition i3 not serions, The
recont ice many  aofennas but WASYRO

atorm  got
didn’t Tet that stop him, He was right hack <0 his nest
NCS sppointment. using his weebile whip, He has his
dipnie hack 1p now at shoulder height bwd ynois oot a
signnl st trea-top level. WASAVI haw # new “hame
hrew'' 2-tneter smplifior, Thanks fn Henator Goldwnter
for his sinnd and notifieation to the headauarters chere
i my wectiond af the Tellv-aching Tonch of Teehnicians
arnd Clanditinnals who are afraid to sppenr hefore an
FOCO examiner, Persatlly 1 am with Senator Goldwater
in favor of incentive lieensing, § oan retnember 1953
when we insb something. We wee just mow, in part,
wettine it hack. New ntfieors of fhe Oklahama ity
WOARC nre WEHXT, pres.; WEPRF, vies.prex; WHDY,
nasb. ta nires,: WSKE, aeoy.-irens. Clongrats to Nnoviens
WNBAKT, WNSARI snl WNSAME!: alse {5 new Ade
wanee] Class BSLTX and WASUCHK, Net sehediles:

ireq, Time (3) Freq. Pime (71
Net (R and Dy Net (he) and Nay
NPREN 3015 1400 Sun, 0Ly 3RRLE 0100 T-Bnn,
OPON g o0 M-I NRTR BTED o100 T-Sun,
STN# 1 SH8¢ 2330 M-3 A ARRLE 0345 e

CQ de W2KUW
BEST OFFER!!

Pald coureesnenss. fOF any piace of zircraft or ground
radio units, also tost aquipment. All types of tvhes.
Particolarly looking for 4250 « 4-400 » 333A » 304TL
» ACX1000A » 4CXSDDDA ot al. 818M « 18T « 390A
e ARM o PRC +» GRC « UPM e« URM ¢ USM units.
B\ 1ED DAMES €O, 2308 Hickory St., Arlington, N.J. 07032

A
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PRECISION
PLANETARY-VERNIER
for exceptionally
fine turing

Shown
approximately
actual size,

Superh craftsmanship by lackson
Bros. of England. Ball bearing
drive, 14" dia, Shaft 1147 long;
61 ratio, ¥y FB for fine tuning.
Easily adaptable to any shait,
Comparable valye $5.95 Madel

2511 DAF.
$1.50 ea. 10 for $13.50

t $12.95 W2AU FOUR PURPOSE BALUN $12.85

BALANCE YOUR ANTENNA + STOP YOUR
Y COAX FROM RADIATING » HELP ELIMI-
£.3 NATE TVl « IMPROVE YOUR RADIATION
PATTERN PLUS F/B RATIO
ai® Broad-banded 3.37 mc. « Center hang-tip
" haok for inverted Vees ¢ Handlas full legal
i pawer, 2ZKW PEP » Built.in lighining arrester o
50239 RF eonnactor for coax transmission feed
line eliminates center insulator » Withstands
Aup to 600 Tb antennz pull » For use with all
type antennas fed with unbalanced coax line »
Weighs only 6% or. 1'% diam, 6” jong = 2
Models: 1:1 matches 50 or 74 ohm unbalanced
coar to 50 gr 75 antenns load, 4;1 matches 50
% or 75 ohm unbalanced coax to 200 or 300 ohm,
& W2AU  Super Vinyl jacksted 2 elsment
10-15-20 meter quad. Complete quad $64.95
& WIAU Super-Fiberglas 2 element 10-15.20
meter quad, Compiete quad $99.95

SOLID STATE CODE

PRACTICE OSCILLATOR
Salid state, 2 transistor, code practice oscil-
+3lator, built-in  speaker. Tone control and
headphone jack, C.cell powered. CW monitar
, Loptional. Size: BMAfx33n'x2VAY, Wi 2 lbs,
! with CW Monitor

ocmk. it $ 9.5%
ocMw (wired) $13.50

Waters
Mod. 376

PROTAX
ANTENNA
SWITCH

Functions as a regular
selector swifch with 5 side
mounted (radial) connectors, Has the additional
feature of automaticafly grovnding the entire
antenna system when the rig is not in use.
Complete with knob, mounting hardware and
escutcheon plate. Power handling 1000 w.
VSWR Tess than 1.2:1 up fo 150 MHz.$12.50

'\

Pass New FCC Exams Easily With

NEW AMECO ADVANCED AND
EXTRA CLASS LICENSE GUIDES

New Ameco license Guides contain simple, detailed, easy-
to-understand  answers for FEC study questions, plus a
sample FCC-type exam, using multiple-choice quastions,

Advanced Class Guide No. 1T6-Df 50¢
Extra Class Guide No. 17-01 75¢

Brush up on your theory with the famous Amecn Radio
Amateur Theory Course described helow,

LEARN CODE & THEORY FAST

No. 1—Junior Code Course, Consists of 10 recording (al-
phabet through 7Lz WPM). Includes tvpical FCC type code
exams, Free instruction book on learming how to send and
receive code the simplest, fastest way; plus chaits to
check your receiving accuracy.

No. 180-31 Junior Code Course—78 rpm, Net Each $5.95
No. 100-45 Junior Code Course —d4% rpm, Net Each 4,95
No. 100.33 Junior Code Course—33'4 rpm. Net Fach 3.95
No. 2.—Senior Code Course, Includes everything in No, 1
tgurse plus 12 more recordings (alphabet thraugh 18
WPM), plus typical FCC type cnde exams for General and
2ad Class Commercial tefegraph licenses,

No. 101-45 Senior Code Coursa—d% rpm. Net Each $8.50
No. 101-23 Senior Code Course—33La tpm, Net Fach 7,50
No. 3-—Complete Radio Theory Course, A complete, sim.
plitied home study theary course in radio covering the
novice, technician. conditional and general classes—al)
under one cover-—with ever 400 typical FGC type questions
ta prepare for license ezamination, No techaical back-
greund required,

No, 10201 Radip Amateur Theory Course— Net Farh $3.95
No, d-—Advanced Code Gourse. Prepares ngvice opera-
tors for the amateur general class and second class g
commercial license tests Contains 12 recordings {8
through 1% WPMI plus a complete code beak; pius
typical FCC code exammations for generali and com.
mercial fests.

No, 103-45 Advanced Code Course—

45 rpm. Net Each $3.95
No, 103-33 Advanced Gede Course—
3314 rpm, Net Fach $3.9%

No, 104-33 Extra Class Code Course. [ncreases code
speed from 13 to 22 WPM in ten lessons, Prepares for
Extra Class Code examination. Sample FCC-type ex-
aminations given. (33 REM, { LPY $3.95
No. 105,33 General Class Supplementary Code Course.
Gives concentrated code practice betwean 12 and 15
WPM, This serves as additional code practice for the
General Glass code exarmination (33 RPM, 1 LP) $3.95
No, 106-33 Extra Class Supplementary Code Course,
Gives concentrated code practice bhetween 19 and 24
WPM, This serves as additional code practice¥ar the
Extra Ciass code examination. (33 RPM, 1 LP). . $3.95

JOHNSON VIKING PHONE PATCH

& i Rugged, compact, completely automatid HY.
. E BRID-transformer type unit provides push.
te-talk or manual cperation. YOX operation
for 8SB, DSB8 or AM. Adjustable line null”
control gives excellent nul! on afl telephone
ciscuits. Separate gain controls for trans-
mitter and receiver inputs, In “'patch’ posi-
tion receiver speaker is de-energized and
audio is switched to telephone handset. RF
filterlng and bypassing prevents RF teedback
from telephone line. Easy to install and op-
erzte, wired and tested.

Include $.75 with order for
shipping and handling

ARRUW[}ILECTRONICS INC. °* ?ggsmﬁlg}ﬁg@gﬂgi"adale' N.¥.

*® 97 Ghambers St, N.Y, N.Y. w* 525 Jericho Tpke,, Minecla, N.Y. * 15 isaac St, Norwalk; Conn.

10007  212.242.4411 11501 516.742.2290

06350 203-838.4877 | 07012 201-256.8555

e 225 Rie, 46, Totowa, N, J.




CALL-IDENT
TYMETER

10-MINUTE STATION
CALL REMINDER

#124

23.50

Made in U.S.A.

10-minute repeating timer buzxes warning fo sign your call
letters. Walnut or ebony plostic cause, H4™, W734“, D4".

Wt 3 1bs, 110V, 80 cy. 1 year guarantes,

At Your Dealer, or WRITE TO
TYMETER ELECTROMNICS

PENNWOOD NUMECHRON CO.

7249 FRANKSTOWN AVE., PITTSBURGH 3, PA.

Wa probahly have the hest Inventary of good lab test equipment |

in the couniry, and ap exe, assortment of commuonmie, eupt., and
lita-power tegulation & treq.-changing equpt., but please do nox
ask for catalag! Ask tor specifie Items or kinds of Nfems yau need]
Weo aiso hoyl What do you have?

| WANTED: GOOD LAB TEST EQUPT & MIL COMMUNIC.

R.E.GOODHEART CO.INC."

Box 1220.QST, Beuerly Hills, C 90713

Phones: Area 213, office 272.5707, messages 275-5432 |

7(:;:1 give you personal service on
helping you gelact hetter gear per
daflar ior your operating pleasire.
Owerdltvesrs experience, Biptrades,
«agy terms, Used bargaine.
¥AN SICKLE RADIO SUPPLY GO,
Gene Van Sickle, WORIE Owner
413t N, Keystone Ave,
O thenortheastside of
Indizna polis. [ndlana 46205

Fzsee CH/-

BETTER READABILITY'

AUTRONIC AUTRONIC
" KEY 1 995 KEYER
Preferred by befter operatars

79.50
ELECTROPHYSICS CORP,

e ] & J ELECTRONICS
will Cu:tom-!t_n‘ilgl Your Mainline 17/E-2 FSK Pemodulater

. Im.

LR B B R T

COMPLETE-SELE-CONTAIMED

« HEAYY DUTY LOQOP SUPPLY » {I) SETS FILTERS 350
& 170 sHIiFT TUMED & ADJUSTED IM YOUR UNIT FOR
FXCELLENT PERFQRMANCE » 2 INCH SCOPE INDI-
CATOR WITH SEPARATE POWER SUPPLY » GRAY HAM.
MERTONE SILKSCREENED FRONT PANEL 8% X 19
» SUITABLE FOR RACK-MOUNTING = OPTIONAL EX-
TRA: GRAY HAMMERTONE CABIMET TO MATCH FROMT

PAMEL,
WIRED AND TESTED BY THE EXPERT: WI1S0G, JOHN F. ROACHE
WINDHAM RORD,
1 CANTERBURY, CONN. 06331

A ————
[ s m—
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g¥NF 2 a9ly ORIE 3780 00 T-Sun.

OWXN - 3613 (ool T-San.

Trafic:  KETEY 0726, \WAQMJ 14, WASIMO 6%,
WHMEY 85, WERW 34, WEFRY 7. WASAQO M,
WSPMIT, 20 KACAY 18, RAWPP 4, RSZDB 10,
WASIPHAN 7, WALQ 6, WASNYAT 4.

SOUTHERN TEXAS—SCAL, QI3 derty  Sears,
WEATR—SECH K5000G. PAM: WKLV, MM : WHEZY,
imr SEO, KSQQG, has pone bark on the job ufter
having # stnnt-ont with a couple of hijackera three
imonths #go, Yep he winged them both wnd caught one
himself. Howuston AR News is hark in priut znd te-
porfs the ¥.ILY, Amateur FM Hotiety held jts hi-an-
munl meeting at the oloh Teh, 25 Sl pteresied persons
are pivited, WAFRT, last heard from i: Pnertn Hien,
now i at A, & I, College in Ringsville. Ha repurts
CREEY now i WAUMET/E in Kingsville, EC KSEFIT,
in Texna Chty, and OPHE BEAW YN, Galvesion, use 1 me-
ters fn pass their fratie. KO WSKR% OfF Resonanre
hutletin for the 'Pesas Hoanthmost Amatenr Hadio nb.
Ine., veports u Memorial “Lon @, Hill Tibrary’' has
heen seb up st the Harlineen Labrary in memory of
WASISH, whn has entered the Hall »f dilent Kovs,
WASDEG und %YT. Ginger heve moved from the Val-
lew #a the [Iort Warth aren. The I Puan AR
(WHES) Rudletin reports WHEATT, wa WBSAAK, is a
new member, WSHYG amd his XYT. are bark from
Christoans trip fo Ghio apl kept in touch with 1 Paszo
vin amateur radio, Reports for Dee, were few, Come
on, fellows, Jut's hear from you shoit conr sebivities.
Traftie tepnrt for Dee, was wav down, The Puhlis Ser.
vier  Honor Hell reports Inr Nov, were HSHZR.
WIEZY, WHGHTA and WYWAIS Wor ihe imonth o
Dee, they arp WHERIA, WERZY, KSROE and WASWITE.
Niee moing, fellows, Leep the retnabs ealsing, Traffie:
WASKIN 223, WEEZY 108, WsQJA 104, LEHOZ =1,
WEARGQ 45, WHRBHO 4, WSTFW 31, WASQKE 1%,
KW YN 8, WEAC 3, WHRIV 1,

30 M.

CANADIAN DIVISION
ALBERTA—RCM,  i3on  Bntherland, VESFK—REC:
VESAFR TAM: VYI8ADS JILR, PAML: YERAWY,
Brles VEBRS,  VESAFQ. VEBAFE, VESXO, ORR:
VERATG. Ob¥e: YVHAATH, VERTG, V8 YESNMX,
VERAFIE, O0s: VESIM, YHAMJ, VESTY., 0BH:
VEASH, Lt is with deep regret that 1 teport the pasiing
of VESMP, Cengrainlations {6 VEGAWY on his_ ap-
pointment as V.ELIN PAM for the Cnlgary srem. 1 sm
pleased ta welcome VESAIT back o Alberin. VEAMT
has cotnpleted his integrated eireait frequency standard.
Beth he wnd YESHM dud uwell o the FMT VERHR
hag eompleted the installation of his &0-ft, fower and
wlso  teemived The upproval of the Edmonton  1wvel-
opment. Heard for the installation. YESTY i3 on eow.
anly ig fhis new?) while eompleting his &B-11, The
APAN is mveragine 58 QNIs per sesdion. Many phone
eajla und informal eontacts wre handled, buf written
message traffie still i very light, We atill require some
e, vperators to gpive ne ligison with ihe NTS. The
Western Polar Net eomeg in very ciearly fhese days on
2760 at 0300%, Wateh far its 0ECH Party and ofher
NWT  Centennial  Colobrations,  I'rathe:  VESTR 2,
VERNC 13, VEAMT 10, VESSS 7, VESALA 2 VEBRL- %,
VEAFH 2, VESYW 2, VESARZ |, VERIR 1, VESNT 1,

BRITISH COLUMBIA—HOM, H. 1. Savage,
VRETEB—Wr lope vou all will make 397 o banner venr
for ammienr padio netivity, The Narth and Wast ©fub,
via VEIOF, reports ten patential new amateurs for
W from ita code and theory lasy, YETBQA has an
HW.12 and Z-mcter mobola Jt's wee 10 have Beoner
Valley Clcks again. The elub hax ipken on a conple of
children with gseniar dystropby, and hopes fo nd-
wanee themn  jntn Fhe knowledee of atmtenr snd
ticket, VEJAPR 3s reporisd to he in the hospital.
YEIRHY has the tower aid 20-meter heam  installed
now. Chilliwark has veceived the call VETELK dor s
repeater station, VETFW has fost sl from a VTP
trip tn Jepnn wod Bang-Kok, He rked VETTW /ETRL
aud vigited YEs aod Pl The Chilliwark ARO the-
wrvfends glass kan fonr sdolts ana Tast year adddsd g
new  amsdenrs ta the ranks aond one this wesr, Vano
catierr Clsh’s THnner 2t the Fraser Arms and the QCW
Tiinner at the Blue Bay bronght ent many ofd-timers,
The Vietoria SWO was tops in the R, section w
its high T seore, Tt's enly (970 naw ot what am we
dinatenr’ going ko «do for British Celumbin’s birthday
in 1931 YETGG 400 has au inverted dinole no 08 Jeef,
Trathe: VETAPE 70 YETRQA Al, vETBLO 57, VETAC
41, VIITRZA 2%, VETAXII 25, VETGG 3.

MANITOBA—2CM. Keith  Witney, VE{RI-VE{FQ
repartg n good month for BITN snd planned » change
Sf et frequency Eo 3660 Feh, 1, Cangrats $o VE4RO on
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Tdeas for You!
Hz'ms and Kinks, gimmicks and gadgets!

Il those little ideas that can improve your oper-
ating, building, experimenting, etc.

KINKS and look over the “gold-mine” of ideas.
There is samething for you no matter what your
$1.25 Elsewhere “specialty” in Amateur Radio.

ick up a copy of the latest edition of HINTS and
§1.00 yso, ‘P

The AMerican Rapio Recay Leacur, Inc
NEWINGTON, CONNECTICUT 06111

The CW Funmachine.

¢ Easiest CW ever
¢ No more paddles

¢ Perfect letters & spaces
¢ Small size

* Write for brochure Fout Offce box 20 | |2 e

Portsmouth R, 02871




hepoming QRS VEANB and VE4NE enn elear VES
trafiir 1t need he. Fnp those inferested in mets wnd
frafie the new MTN bulletin is a npnt, Write VE4EQ
for eopres, VHEAQT: s starting a elth o vha e
verimenters.  The  Winnipeg {tepeater  Eooiety  fins
confirmend the use of the fichardson site, The 3am-
taha Centennia! Awards Contest has been eausitg mneh
pxeifornant. om the  bands, Cuontact LN, Bouwles.
VE4TR, Box 365, Carmen, for iuformatine, Uhe AHLA
Newslettor is of mierest ta all section swwieurs aml
may ha schtained from  Hox 475, Winnpew, Trathie:
VEeG R0, % BARO 5%, VEKE SR, VIE4YC "a VE4RT
6, VEANE 13, VEMQI ¢, VE4IA B VEAER 7 VXN
A, VEAIW 2 CE4AIRZ,

MARITIME—SCM, William 1.
VR tppointment i open for Ass
fattullsnei/Labrador. Main «duties e i provide abein
for the =tation wetivities report and assist i orgamiza-
tiopnt matfers, VICTAMIIL and YEIRO wee oligible for
PsHIL Listing, VEIADD yeeently atoelerwoent surserv.
VEIWZ Inst s wuad antennn in a recent storna, s
TEIPY now 13 opersting ae YWIZPYV, VE2ARL wos & re-
vent vimtor to VEl-Land, VEIEL has heen sppomiel
weey. ol the MEAHA The NBARN is now condueting
orgunizations)  and  teehnieal lisenesions o the Snn,
Marning Net, VEIAMR was wsotive in prepacing tor
Jan, AR netiviiies o the NMoncton aren,

ONTARIO=—SCN . Toy 4. White, VEIBUN. Tratle:
YFACT j99, YEIRBI 109, VEADPO M. VEIDRG RN,
VHEBLIL 0, VEADY T VEIKWITY 53 VEIEAM 51
4 FIRAT, 33, VEICWT 33, VE3FRE 31, VFERGMQ 31,
VRHINO 31, VEICLB 80, VESFXT 2. VIMIHO 14,
VYEIANS 13, VEIERC 1, YEIVD 1 VESWW 9
T EIWRLET,

QUEBEC—RCM, LW, They, VEIOT—AET: VEZALFE,
RAT: VEZDR. Wea will be louking for the pesultr of the
(070 RET tn see how YVEZ netivity stecked wip, At this
writing tend of Dec.s there iz vory hitle arfivity show-
e n that direction. 18 would be wise for Bils tn have
at least one joral souiated test dduving the year, Dur-
g the iliness of VEIAUGL the iepeater VEZAT oas
aied for v VEIDAIL Bv fhe time this report 1enches
won (b shanld he obyioux that nominstions should be
‘rads for wonir next SO Afy term etpires it June,

Cillig, VEINR-—RHL
A i News

With uuch regred
Ailent Key Llier, 23
purtiest w9, statinns.

we report that VEZEW hecame n
Iyon wng one of the ssetinn’s
he 2-meter gang is sl ears for
f1sear 4, From reporte, More stations will be fistening to
thiz sateiite thian previously, Félicitations i VEIALLL ot
son exéentif ponr lenr evealiont frava! i sein adu Ra-
din-Claby e Cridine, Roméo, ex=V K2W P, apere qugmie-
punt avee s nonvelles  lettres d'appel:  VE2RQ,
YIIRPT eot netif sur Te 40 métres en eow, IE v oo aoss
f pbsenn Jdn Petit tram WJuomatin gvee VERAR ot
VEZAA on t8tn: re éseau apPre o du iréguence 3780 ke.,

toine les anating 4 & henrtes. Trafic: VEIDR 132,
VEZRRD by, VEIRVY 3§, VFECP 34, WEIOJ I,
TEZEC A, VIRIALE 2,

SASKATCHEWAN—RCAT, (Rorrdnn [ Pearee,
VESHP—SEC: YESCU, PAM: VESHZ, O0s; \"T‘)-’SHQ
wned VERRE. ORR:  VESHD. OVRe:  VISOT anpd
VESUR, QP8 VISOS DHAs: VEAGL and  VESSC
B VG, BCs: VESDO, VESRI, VESBO, VESNX

wnd VESTL, The inp fsllk now = |~-um-mjng the wuming
bamfest in Repina July 3, 4 woel & There «fill ave
wopies of the hank, Fram Spark 2o Space left, Got vonr
oy fram ihe "‘ﬂl‘j\ﬂfﬂnn Amatere Hadio Club, Don’t
forget to paritetpate in fhe wwards that are going
sennned, Saskatann Dias the Wheat Belt Award, the four
bovs ot Bk, Rask., sre sponsoring the kek Award, our
friends #n the east ace eelebeating fheir Centennial "with
Hie Manstohn Cantenninl  Atword. There will be o Fax-
Latchewnn 50 TParty in the spring. Detals will he
wiven in this eolumn, The Spskatchewan Amatrur Radio
Teague will he meking 8 sperinf effort this vear tn hald
pivnies and  met-topsthers o various areas  thronghont
the sirmmer, VEASN, of Saskatehiewau, one of our most
arbwe bams in SAnskatehewnsn, = eontined 0 g whenl-
vhair, having hreon tmlin vietim inr sume yents, Art i
o Fully equipped with 3 meters and i a'hlt’ abd will-
ing ta play su sctive pat m onblin serviee and emoer-
goney eommnnichtions. A new [eature from Haskatebe-
wan s the fwap Net which will be held wtfer the
regidduy phone bet each Tue, night, In charge of this
pperntion aie VESHE and VESTA. Items of interest for

ihus colnmn will he weleatned by the SUN, Trathe:
ARG :‘1"1 1FF(‘ 35, VESAN f2 VESKD 8 URERO T,
\FEHZ 7. VESRIR R, VESRZ 5, VEBSEQ 4, VESIX 4,

VAN 4 VESLK 5 VISNN 4, VEEOS 3, YVESEH '.-’.,
VESFA &, VESVO ¥, VESMN f, VESYR 1.

S elected subjects which establish the

groundwork for all phases of amateur

radio. Down-to-earth information on cir-

cuit design, construction, testing and ad-

justment. Material has been drawn from

the QST series for beginners and Novices,

but you will find articles written specifically
for this book.

2.50 Postpaid

7.5 .4, =

BI00 filsewhere

THe AMERICAN Rapio ReLay LeaGue,

If you are just starting out in amateur
radio, this is a MUST book for you.

Inc.

NEWINGTON, CONNECTICUT 06111
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Banded 3 to 40 Mc
Radiation
Double Silver Plated

Pick-Up
5 REPLACES CENTER

Quads

Quieter Listening

115 WHAT'S
INSIDE
THAT COUNTS!

UNADILLA RADIATION PRODUCTS ~  MEF

BALUN=%:12

HANDLES FULL KW INPUT—THEN $OME.Broad-
2. HELPS Tvl PROBI:EMS By Reducing Coax Line
3. NOW ALL STAINLESS STEEL HARDWARE, 50239
IMPROVES F/B RATIO By Reducing Coax Line

INSULATOR.
Antenna Pull of Over 600 Lbs,

6. BUILT-IN LIGHTNING ARRESTER, Protects Balun
—~Caould Also Save Your Yaluable Gear

7. BUILT-IN HANG-UP HOOK.
Vees, Multi-Band Antennas, Dipales, Beam and

8. SPECIAL SELECTED FERRITE. Pormits
Power Cperation Without Breakdowns.

9. FACTORY ADJUSTED LIGHTNING ARRESTER.
Bleeds Off Heavy Static Charges.,

BIG SIGNALS DON'T JUST HAPPEN—
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 7% ohm un-
balanced {coax line) to 50 ar 75 ohm balanced load.
4:1 model matches 50 or 75 ohm unbalanced {coax
ling) ta 200 or 300 ohm balanced load.

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT

MFRS. OF BALUNS & QUADS
607-369-2985

95=

Withstands

ideal Far Inverted
High

Makes Far

$ FOR §
YOUR BEST
BALUN BUY |

UNABILLA, N.Y. 13849

Dept. H

TELETYPES—MODELS 14, 15, 19's
Very Reasenable, Parts and
Components, Must sell.

COMMUNICATION SUPPLY
Omaha, NEB 68124 10328 Pinchurst Ave.  Tel: 402-391.1337

WORLD QSL BUREAU™

5200 PANAMA AVE. RICHMOND CA 94804 USA
PLAN 1. We forward your (SLs (please arrange alpha-
betically} to or within USA Canada and Mexico
far 3¢ each; all other places in Warld 4¢ each.
PLAN 2. You use our spetial log form and send us a
copy. We supply QSL~make out QSL—deliver
5L, all for 8¢ each.

BUGS ARE OK. .. kevers are better

Our ELECTRONIC FIST is the bestt
Send 50¢ far the CONSTRUCTION MaNUAL,
And see for yoursalf . ... ... oLl
{Now with SPACE COMPRESSICN).

Dealer
Inguiries
Invtac

lﬂu_").ﬂh‘%{'%? Dapt. @, Box 4090, Mountain View, Califormia 94040

ES ,Pa§> HAM’'S
CARIEBEAN RETREAT!
Go foreign Antigua, W.I.
Hotel Beachcomber
73, Bill Wyer, VP2AZ /Ex-VE3BP,
G2ZB.DXCC

Box 10, Antigue, W.J.
Caribbean DXpedition Headquortars

e

/HAM RADIO CENTER\
is

HEADQUARTERS FOR
COLLINS « SWAN » DRAKE
HALLICRAFTERS « NATIONAL

HAMMARLUND » SIGNAL/ONE
For the best deal In
new or used equipment
write
BILL DU BORD, W@KF
Ham Radio Center 8342 QOlive BI.

St. Louis, MO. 63132
;Phone (314) 993-6079_/

EASY TO LEARN CODE

It is easy and pleasant to leatn or increase
apeed the modaern way ~~ with an Instructo-
raph Gode Feacher. Hxcellent for the

A quick,
practical and depsndable method. Avﬁlnble
tapea from ;ﬁg’ing;:‘;& al_:siégget to .tiytpicia(!l

sagea on all subjects, 5 | range 5 to
%’?5‘?‘[? Always ready. Wo QRM. Beats
kaving someons pend to you.

ENDOQRSED BY THOUSANDS!

Fhe Llnstructograph Code ‘Feacher liter-
ully takeg the place of an aparator-instructor
and snables anynne to leara and master cade )
without further assistance, Thousands of gue-

gessful operntors have “acquired the code® with the Instructograph
System. Write today for full particnlars and convenient rental plang

INSTRUCTOGRAPH COMPANY

1746-Q WEST BALMORAL, CHICAGO, ILL. 60640
4700-(r Cremsitaw Blvd,, Los Anzeles, Calit, 90043

131




$0 000 {;refwn' Sheets!

eve see PENNY SALE!]

foicchita  MONEY BACK GUARANTEE!  gscy o MORE |

i | 900 Buffer .. 1 for 1.49 2 for 1.60
1000 PRV ' ;903 & Input gaie Nand/Nov -~ 2for 198 4for 1.99
] for B 3112 Dual "I'woinput Gate .. g ttor 19t W
SILICON TDual Twoe Input Gate

1 915 pual 3 Input Gate Wa

|RECTIFIERS $1 L ggg .]DK I«'l.ilp |3 159) R—

ual © Input
927 Quad Inverter .

"} 930 Dual 4 Input Gate Nand/Nor -
933 imal Input Gate, Expander .
944 Dugl 4 Tnput Power Gat

~.709C OP AMP I49‘u e GRS oot e

Clocited Flip Flop ... .
(7 953 2.2.3:-Input and Gate ........ 2 for 1.69

SALE ON € HIGH VOLTAGE 400 me 2_99

FAIRCHILD v SaLE
61ty . 1 AMP]|NEN HIGH POWER
COUNTING “ICs"|= 5000 1m0 (UKL JUHF_TRANSISTORS

coaranteed’ 34, 95 || - 5000 é.gg sicon LD 2N3632 3%, 3A.

with Spee 3 for §14 |- ;50 RECTIFIE 10¢ QUR SPRING ZARGAIN CATALOG UN:
No, Description 1 10000 %9 RS Y“ [ Semiconductors 7] Pely Paks [ Parts

i 958 Decade Counter . ferme: wdt postage. Rated: met 30 cols tom j
3 559 sireriomory | 4000 P 1V Faem Srserk Wt b i) 2.0 [
] ecoder-Drivar RE P s

CTIFIERS P,0, BOX 942 M

1 aMP 200 PV 10 449 I Iy Lynnfield, Mass,
RECTIFIERS tor i g . 01940

Guaranfeed With Spec. Sheets!

- [ ting 2 Kw. B.E.P. 80, 40, 15
LRL-66 ANTENNA 55’ LONG. 80 THRU TOM @  On 20 and 10 | Kw. P.EP. Transmitter input

gl 4 3 1
ey | OPERATES CN 5 BANDS AUTQMATICALLY
iz Gloﬂl‘. ' 2 1, Loading coils for 80 & 400 doublet operation 5. Canter inmulator with farmale coax 2
USA, ppt | 2. Adjustable ends to set 80 metsr resonance contector to taln PL~25% plug
ppd. 3, 4. Dacoupiing stubs for 20 & 10 meters 6. Fittings on inauiators ta tie on rope
LATTIN RADIO LABORATORIES . Box 44 . Owaenshoro, Kantucky 42301

HERE'S THE ALL NEW éieﬁ 22°er MK il ]

2 METER TRANSCEIVER

SELF GONTAINED VFO

SUPER SENSITIVE
SOLID STATE RECEIVER

40 WATT TRANSMITTER see /t at your focal dealer’'s —
HIGH 1LEVEL MODULATION Amateur Net Price $349.95

|

[}

w SPEECH CLIPPER complete with PTT microphone
= BUILT-IN AC AND MOBILE

POWER SUPPLY ) ) :
u AMPLIFIED AGC el associates, inc. |
ADJUSTABLE SQUELCH 33

m COVERS MARS AND CAP LITTELL RD., EAST HANOVER, N. J. 07936



"The FACE THAT LAUNCHED

A THOUSAND FISTS"! £ oo
DIGI-KEY IC KEYER

FEATURES:
all salid state
linear speed control 5-50 wpm
exact weight and ratio for perfect code.

self-completing PRICE $16.50
transistor aubput for most grid block vigs — 100 V. at 35

MA. maximum. Optional relay available for cathode POSTPAID ‘:'“ORLDMDE
keying. RELAY: $3.00

cormnpletely wired and guarantesd with full instructions. — Furnished less power
suppy, chassis, and paddie.

AND NEW FROM DIGI-KEY
“"THE SPLITTER" iC FREQUENCY MARKER

® solid state utilogic constructicn

. outputs §-10-25-50-100 KHZ continucus
PRICE: $19.95 selectable with optional switch

INCLUDING o useable to 144 MHZ
GRYSTAL e exclusive edge-connector interfane
POSTPAID & small size
WORLDWIDE e power reguirements b VDC
&  compigiely wired and guaraniced with

SWITCH: $2.00 full instructions and edge-connector.
Loss power supply.

DIGI-KEY P.0. Box 27146, Minneapolis. Minn. 55427

I would ;fike to become a member of ARRL and help support its many

services fofamateurs and amateur radio. Here’s my $6.50 (in the U. S,
and Canadfa, $7.00 elsewhere). Sign me up for a year’s membership and
twelve big;lgssues of QST! Additional family members at the same U.S.
or Canodic':in address, $1.00,

My NOME &.eerrrrenennsrneenesenennenas...Call

- -

CHY voevvhecennanrerenesenannenne. . State........Zip......
|

(Plaase see the other side of this page for o list of ovailoble league publications.)

\
THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Qs 3-70 ,



NOW! USE YOUR TAPE RECORDER TO LEARN CODE!

Read code like a Pro! It's easy! PICKERING CODEMASTER tapes give

_ professional instruction on your own fape machine from digital com-

> puterized tapest They can't be matched for timing accuracy! Beginners @qi

( ) get course of professional instruction at §-9 WPM right on the tape! | Vs 3}

.4 / Practice for General and Amateur Extra ranges from 11 to 30 WPM. ¥ /
Nothing else like it! See below for CODEMASTER tapes you need. Get

up to speed! Order today!

GM-1: For the baginner. A cam. €M-11%: An intarmediate tape, es- CH-2:  For  Extra-Class [icense
plete course of instruction is on pecially for General Class axam  study, Mostly straight text; some
ik, the tape. Practice material at .o study. No instruction; just prac- i code groups, 1 hour at 20 WPM;
= 5y, 9 WPM, Preparss you for -4° Yica, Uh hr 11 WPM: 1 hr 14 WPM: “2' 1% bour sach at 25 and 30 WPM.
Navice exara. Includes code groups ts hr at 17 WPM. Includes coded For real QRQ, play this tape at
and punctuation. groups and straight text, twice speed!

wx 29

Portsmovth RI 02871

O
L)
2
o
«
o
J
Z
a
[iv]
It
W

o
L4
sl
Q
w
=3
[

GODEMASTER tapes are 2-track monsural; available in two sizes: 7-inch reel (33 IPS) and 3%-inch reel (17 IPS).
Will play on any but full-track machine. SPECIFY hoth type and size of tape you want. Any tape, 36,95 postpaid USA
b class, Any two tapes, $13.00: alf thres, $17.00 PPD. Immediate delivery, CODEMASTER tapes are made only by

Pickering Radio Company, P. 0. Box 29, Portsmouth, R. I. 02871. Satistaction guaranteed.
e

| NOWw... Z/P-ORDER
| 5=} CRYSTEK Amateur FT-243 CRYSTALS

Your dealer has a new, fast, direct-fagtory ZIP Crystal
Purchase Certificate that enables you to get the Amateur
Controlled Quality Crystals you want mailed divect to
you promptly. Ask about it.

Formerly Texas Crystals
[tiv. of Whitzhall Electronics Carp,
1000 Crystal Drve 4117 W. Jeferson Blvd,

Fort Myars, Fionda 33901 Los Angeles, Caliroia $0016

e eReSIAL

L =
narelin £1-248 8P i
pokpurst GeRIPEATE

q would like the following League publications shipped to me postpaid. | am

enclosing payment of $ . (These prices apply only to the USA.)
Ship to this address:

NAME--oo.uo-ooool--l.oool--ooo.ollll--o---..o-CALL-..-----.--...-
STREET P T N R R L N N N N RN N

CITY vonvrenceereennsnsancensssss STATE Lo i st ZIP suniannnn,

D ARRL HANDBOOK $4.50 A GOURSE IN RADIO FUNDAMENTALS  §1.00
The standard comprehensive manual of ama- Use this in conjunction with the Handbook

teur radiocommumication ) =1 ANTENNA BOOK $2.50
D UNDERSTANDING AMATEUR l}qAI!IO g h$\f"t5£ Theory and comstiuction of antennas
Wriiten for the beginner—theory and 1o SINGLE SIDEBANR FOR THE RADIO AMATEUR
g The hest £.8.9, artictes from QST $2.50
m VHF MANUAL $2.50
4 A new and thorough treatment of the amateur THE MGBILE MANUAL $2.50
vht tield The hest mebile articles from QST

LICENSE MANUAL 51.00 HINTS AND KINKS 81
Complete text of amateur regs, plus Q&A for 300 practical ideas for your hamshack
amateur €xams [T] OPERATING MANUAL $1.50

D HOW TO BECOME A RADIO AMATEUR  $1.00 The technlﬁ_ues of aperating your amaieur
All about amateur radio ard how Yo get statton—DXing, ragehewing, traffic, emer-
started gencies, etc.

(Plouse see the ofher side of this puge for on gpplication for membership in ARRL and 12 issves of QST}

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111




nstant printed

-
circuits with

TAPE-A-CIRCUIT

tools.

mylar tape.

the bond gets stronger with age.

New Copper Tape-a-civcuit gives you all
the advantages of a printed circuit instantly.
Without the problems. No etching. No special

Tapes on any non-conductive surface—iflat,
curved or flexible. Insulate cross-overs with a

To build your circuit, simply lay down
adhesive backed conductive Tape-a-circutit as
vou would Scotch tape, It's as easy as that.

Ideat tor striplines, capacitors, shielded
conductors. Changes or modifys easily—and

1/16 x 12" rolt - §1. 1787 x 12" roll - $2.
ENCLOSE CASH OR CHECK, PLEASE. «.,.El!

TAPE-A-CIRCUIT
P.O. Box 3268 Scottsdale, Arizona sszy AMERIGAN ELECTRONICS

Sillcon Reliability

4 KV to 20 KV
1 to 12 Amps

PARTIAL LISt OF REPLACEMENTS

in your Transmlitter

DIRECT REPLACEMENT
SILICON RECTIFIER KITS

Anldo12 | 8754673 | 14KV 17

Aal2-17 ) B7L,8008 | IRV 42 |48.00
32,30

Replocas Kit
AT Type | Tube Type | PRV Amps | Price
A-10-1 | B44,3B28 ¢ 10KV | | 14.50
A-10-12 872,8008 | 10KV i2 ; 44.50

pacitars, and complete instructions.

and they are available
posipaid from . ..

3721 EAST THOMAS ROAD, PHOENIX, ARIZDMNA 85008
(6021 955-2723

OPERATING NECESSITIES

Record kee ing can often be tedions. Bot not with the
ARRL Log Book. Fullv ruled with legible headings it helps
make compliance with FCC rules 2 pleasure. Per

BOOK + « <+ 2ttt S50¢

Mobile and portable operational needs are met by the
pocket-size log book, the Minilog. Designed for ut-
most convenience and ease. .. .. iiieiiiaaan 50¢

First impressians are important. Whether you handle ten ar
4 hundred messages vou want to present the addressee with
a neat looking radiogram . .. and you ean do this by ¢
ueing the official radiogram form. 70 blanks per pad. 35

Lt you like to correspond with fellow bams vou will find the

ARRL membership stationery ideal. Adds that
final touch to your letter, 10U sheets,......... ",,50

The American Radio Relay League
NEWINGTON, CONN, 06111

L E X N R N NN NN NN NENNHNHMNHNEZSNH;NRMNNHRESJSNNRH-NN X/

Kit includes: Pre—ussembled base, form,
ond plafe cop;pra—tasted | KV diodas, heat
sinks, indicater glow lamps, rasistors, oo~



QUALITY MERCHANDISE — QU

MERCHANDISE IN STOCK — PROMPT DELIVERY

NATIONALLY ADVERTI’SED; BRANDS, THE LATEST MODELS

instant shipment on cash or bank charge
orders of new equipment and accessories.
TRIGGER ELECTRONICS has the most com-
plete stock, for your convenience. Ship-
ment is usuvally made the same day your
order is received. Avoid delays! With cash
crders send cashiers check, postal note or
certified personal check.

-
NO DOWN PAYMENT WITH INTERBANK
AND MIDWEST BANK CHARGE CARDS.
Just confirm your order in writing along
with the number and expiration date or
series of your card, Your goodies will be
on the way.

[ ]
Trada-ins: We allow much more on trade
aof ur present gear. (Clean, recent vintage
equipment.} Write for a trade-in quote.

[ ]
Like new equipment at money saving
prices. The most complete inventory of
top-notch, clean as a pin gear at bargain
prices.

“another important
TRIGGER service:

WE BUY USED HAM

GEAR FOR CASH
PROMPT SERVICE . ..
PROMPT CASH!

TRIGGER ELECTRONICS An Exclusive Ham Stare.
ALL PHONES: {AREA 312) 771-861&

STORE HOURS

(CENTRAL TIME)
WEEKDAYS .. ........... 10:00 AM. - 7:00 P.M.
SATURDAYS 10.00 AM. - 3:00 P,

TRIGGER ELECTRONICS is conveniently located 214
miles north of the Eisenhower Expressway near the
west city limits of Chicago on the main street of
North Avenue (State Route #64), 3 blacks west of
Hariem Avenue (State Route :+43). Just 10 miles
due west of downtewn Chicago, or 20 minutes
southeast of O'Hare Airport. Plenty of free park-
ing. Come in and browse. See the latest in ham
gear attractively displayed.

Chicago O'Hare
Internatignal Airpert

(’\‘? (-5 .
T
TRIGGEH%

ELECTRONICS|OAK PARK

24 Narth Avenye

Marmheim

fisenhawar

Mariern Avenua

Chicago j‘P

Midwoy

Airport

Write today! Cond for FREE Cafdog!

— — S i — — i o A e S g w— R S

| TRIGGER Attn: W9IVJ QST 3/70 |
| 7361 North Avenue |
| River Forest, IIl. 60305 amount i
I RUSH THE FOLLOWING: Enclosed I
i !
| [] Send free catalog. }
= NAME I
| ADDRESS :
| CITY STATE ZIp |

-—————-——-———————-—-

» RIVER FOREST,
(WEST SUBURBAN CHICAGO)

CLEAN AS A WHISTLE LIKE-NEW BARGAIN SPECIALS FOR MARCH

EWMa2 § ARG, . S6%Y ol GG 9EA, % 7
12 i

NS0 HINT. ..
LFta

§119%
H

CLEGE Jite NEV )

DRAVE 70 MINT..

vieg fiTe Niw.. it

DRARE 5 MINT.. (M7 PICO YAIR KEW, L1
CRARE RhA. ..., 90 HERO wEaL L., @

LEARE 1#%,, . aas fuy Hila SEQRE.

DRARE MN4 TUNER 69 LT 4
. i HADR i INEAR, [E1]

t9a SATAR LINEAR, .. 23%

SEELL MINT. H B SONAR FRIUZ, ... K&
GALAKY Y., 7 13 JONES SHM B Mik 3T
wiAN 74l R Ty IIQH’UA-‘ HP HINT Y ENLGHY SwWwRi MTR ik

LNAN 2500 MIHT. S34 Mnrts MINY Fa SMECO CR-h CENY (4

SHAN 7Bu MINT,
ik soae MIRTL

HEa,

g paeen
LT IO

44

REd JTYM WWiTE. WY
S 1ARSON 2REYOM. Y

| spgeial marl gnded praces welsd fg znd 2f month enfe |

ILLINOIS 60305 Whera the

b HAM IS KING!




HAM-ADS

£1) Advertising Shall pertain 1o products and services
which are related m amateur radic.

(2) No display of any cbaracter wﬂl be accepted, nox
can any speclal typographical arrangement, such as all
or part capital letters be used which would tend to make
one adyvertisement stand out from the orhers. No Box
Reply Service can be maintained io these columns nor
may commercial type copy, be signed solely with ama-
teur call [etters, Ham-ads signed anly with a post office
box or telephone number without identifying signufure
c,dnnot be accepied.

(3 ¥ HamrAd Tatel is 50¢ per word, except as noted
in pamgranh {6) beloyr,

(4) Remittance In full must accompany copy, since
HomvAds are not carried on onr books, No cash or cons
tract discount or agency comaission will be allowed,

15) Closing date for Ham-Ads is the 20th of the sec-
ond month preceding_publication. date,

(6 A speciad mate of 15¢ ner word will apply to adver-
tis ] our judgment, is  obvloosly nons
commercial in natire, Thus, adverthmg of bona fide
surplus equipment owned, used and for sale by zn in-
dividual ot abwaratug offered for exchange or advertis-
lnz inquiring fur special eaitipment, takes the 10§ rate.

dress and signatires are charged for, except there is
nu charge Far zipcede, which is essential mu furnigh.
An altempt to deal in apparatus in quanr.hy for profit.
even §f by an individual, is commercial and all adeer-
tising sa classified takes the $0¢ rate, Provisions of para-
graphs (1), (21 and (51, apply to ull advertising in this
column regardless of which rate may apply.

¢7) Because error is more easily amidcd. it iz
guested copy, signature and address be printed nlain]v
on one side of paper anly. Typewritten copy preferred
bhut hondweitten signature most accompany afl  au.
lhnrlzocl invertions, Mo checking-copies can be supplted.

(#) No advertiser may wse more than 100 words in any
nane advertisement, nor more than one ad in one fssue,

(9) Dye to the tightness of praduction schedules, can-
eellation of a am-Ad already accepted cannot be
\g\éarag\(eod bovond the deadline noted in parzgraph (5)
HDove,

Having made no investigation ot the advertisers in the
classtiied calumny except thove obviously commercial in
‘vhumﬂ‘er. the publishers of QST ave unable (o vouch for
their integrity or for the grade or character of the prod-
ucts or services advertised.

ROCHESTER, MY, is again Hamiest, YHE mect und flea
murke! headquarters [or largest gvent in northeast, May 16,
1970, Write WNY Hamfest, Bag J3R&, Rochester, Y. 4601

AUCTION e MY, Radio Club curdially fnyites all

fime, Fhe N.Y
hams and EWLs ta its l‘i:h attwal auction Nunday afternonn.

Mar, 15th 2 PM. Free parking, Bring items to scll and money
to  spend, Eamnles ate welcome., The Cicorge ‘\Washington
and Lexington Ave. NYC. (. Kiener, Pres,

Hnt('[ at 23rd St
MYR

W]NIER BLUES? Cheer up!_You bave the ARRL. Hudson
Dlivislon Convention to Jook forward tol Exhibits. Lectures,
Contests, Ganfests, New York City sightseeing, Fun, (Xtober
17.1%. Hittnn Matar Iaa, Tarrytown, N.Y. Hudson Amateur
iadio Council, Box $¥, Central Islin, L1, N.Y. 11722 ‘has the
HApPY News.

TWA—Duarter Century Wireless Assaciation i a nea-profin
ovgaizatinn founded 1947, Any amatenr radio operator Ji-
censed 25 ar more vears is eligible for membership, Write
for information. A. J. Gironda, W2IE. Box 394, Mamarueeck,
MY, 10544,
ITNVITATION to artend West Allix Radin Amateur Clob meet-
ings_on the second and  fourth ‘Tuesdavs of  every manth,
MeKinley Fieldhoase. (000 S0, 77nd ‘§t| at 8 PM. West
Allis, Wisconsin, Lyna Tamblvn, WASKR

~ “

NEW HAM-AD RATES

[ ]

Effective April 1970 QST
NON-COMMERCIAL 15¢ PER WORD
COMMERCIAL 50¢ PER WORD
]

_/

Personallzed  made-to-order,
Rofundedl Rus

TCandi?? America’s finest.
Samples 35¢; Delnze S Religiong 236,
kkers, wmhu. B. (. Box 218, Holland, MI 49423,

FRITZ QSLs bring preater Totiens! Samples 25¢ dcdudublé
h!:m 1va4 “scottsdaie, AZ 85252,

L)\L%——IDU," §1,40 ang up pD’g.(??ld Sampies, dime, Hollana,

9, Lhtuth, W
3111 Lehigh,
2%5¢.

Allentown, Penna,

competition, vou've gorta have Someihing:

ORLS.With il thi
different, Try us, Samples [{¥. Alkanprint, Box 8494, Minne-

apolis, Minn, 55408, . .
0\[5. Feve saniples, attractive designs. bast return, W7IiZ.
Ho ugene, Uregon 97402,

( "§SWLS, Sumples 23 cents, Malgo Press, Box 3713, M.O..
Talédo, Dhio 43601, )

PFLUXE SLs Petty, W2HAZ.
ounly, Samples 10¢.

Viif Ttings tree sampies, Harrg R. Sims, 3227 WMIssoun Ave.
kr I .ouis, Mo, 631135,

UBBER Stamnps $1.25 includes tax and P(ﬁt'lm’ Clint's Radin,
W’U[)O, 32 Cumberfand Ave , Verona, NI, 67044,

50, Box 5237, “Frentos, N.I.

1 O8TS—The Todern toncept that makes a'-‘- ohets nld.
t\ishmm-?c[l’ _?amplcs 2%5¢ irefundable), 3.0 OSL
28N

. Ca Monson 2,

L sampies 104, Fred Leyden, WINZIL 454 Proctor Ave..
Kuvere, M.machuseﬂs 02151,

ONLE by WITF: 5200 for {ut, (thers at  rvasonable prices,
;ImIrr_}cle'a 15¢ mc-cluruhle‘: KIFF QSLS. Rox 33, Melrose, Mass,

GET., §WT Tards that are different. Quality Card Stack Sarme
Ohio 45015,

wles, 10¢. Home Print, 2416 Elmo_Ave., Hamiiton, Of

CREATIVF QS[ Cards, Personal atfention. Tmaginative new
dysigns. chrl 25¢. Receive catalog satiples, und S0 vefund
eoupon. Wilkins Printing. Box 7RY-1, Atascadero, Calif, 4422,

@ B, KYL-oMS, “Sample ass

fabnions designs of the late Warren Rogors. M?HAB "Pagters
son Printing o, 960 Arcade St St Paul, Minnesota w‘ilpg-
OSLE i()U for $4. 50, samples 108, WOSKR. Genrpe Vesely
Rt #1, 2100 Wilson Road, [ngleside, T 40041,

the

) eards Firost agality, | Fromomical prices. Tt seryice,
I-é‘_:’-- samples, Little #rint Shop, Drawese 9848, Austin, ‘Texas
OW Briced QSLSI e samples! K.L.L. Press, Box 258,

Sville, NLF. DBRS

PAYTGN Hamvention April 25, 19 .R'mnm‘lrcd by Dayton
Amateur Radm Assoclation for the 19th Year. Technical
Sessions, Exbibits _and hidden transmitter hunt, An interest-
ing program for MY¥Ls. Far informutiom wateh ads ot wirite
ta_Bavton Hamvention. Dept, Q. Box 34, Lavton, OH 45407

FIETH Annnal Ham Anction and Fléa Market soonsored by
Penn Wircless Radie Club will be heid on March &, 1970, at
Fairless Hiils Community (entor. Fairless Hilis. Penna. Coen
sales from W AM dill, | . Aucrion from 2 FM till 5 PM.
Tably srsau:. $1,00, A d.meter BM tvepeater demongtration
will Be held, lek in frea, on 3220 Me,. 504 Me, 146,34 FM
Held  indpars rain ot shine. For fudier information, srite
WAIHRT, Bob Almeida. Bnx (11, Crnrnwells Heights, PA 19020,
RACE Ha mtesl Svracuse, New York aprit

970 at Sofie
ﬂnuntam “’A AWK. 1.0, Box BH, Liverpool, New York

FRER Sample copv long T“i"md DX Assauiatinn  Bulletin,

[ atest DX pews, Rnsmess siTe SARE to KIAFY, Box 74,
Masganequy Parh. NY .. LT 11’?(.
CHICAGO Suharban R’:dio Assaciation Anpual  Hambortes

an Marck 2"nd at East Avenue and S5th St Countryside, (La
CiraneeY. 111 Flea market and vrizes. For further informatinn
aumacr Wilson Thomas, WOKWA, J4h1% Vernon Ave,, Brook-
L 6aDM3 T -0451,

AU(‘TIONF EST. Hro

ari A RL. Suturday, March 14. Cha-
minade High ‘?‘.hnu]. SOD Nnrth 215t Ave, Hollvwnod, Flor-
idda, Donrs open 8 am. Frod .‘th!dt WANYF, Chairman,
P, Hox R¥73. FL Taudcrdale‘ ELA 3311

2 {6 ieotor grmw $1,50: silver elobe on fmn:‘ Teport
form on back. Free sampies. Rusprint, Box 7375 Kansas
City, Mo, a3l 16, . .

LS. (inrmectls rainbows.

cartaons, ete. Tor aua.]ityl an
('Plﬂéxb‘ll’inplt" i xtft;ggah?r Ine Harms, W4BLQ, 0,

Son

“i-iine” address: G] SU . P Magmré"(”bm-
nue, Revere, a.chusetts 02151,

¢, W2DIH Press. War-

Rtmm R Stambs.

OSES, Neat, Quick, 10¢, Filmcratters, Box 304, Martin's Ferry,
Ohio 43935,

STSEWLS, Hundrod, $7.00 Samples dime, Willow Press,
- Uldriks Dr , Battle Creek, Michigan 49077

FMB(JS“'?ED JST's Free Samples, \mh cut cata]og 75 cents.
Ace Printing Service, 4901 Clark Ave,, Cleveland, Dhio 44102

051.. Scennd (0 none. Simedpy service. Sdmpl airm
Kav, KYHLR, Box 331, Clearflgld. UT 840135, ,es arled. 2
ORIGINAL EX-IN dnuble holders disnlay 20 cards each in

E
mastic, 3 lor $1.00 nr i for 33.00 prepaid wnd guaranieed.
Free samples to Deajers or (‘lu s, Tepabco, John KANMT,
Hox 1987, Giallatin, Tenn, 3706

D508 T-colnr Eiossy (00, 84, ?D “Rutgers Vari-T¥ping Service.
FI’LL‘ samoles, Thotnas St., Riesel Ridge. Milford. ™.J. DR84E,

TNTIANA*S Most progressive H'a'm'fest \undav Mzy 74, rain
ot shine. Sponsored by Wabash Co. Amateur Radio Club, $1
donation for admission. For in ormatlon. write to Bob Mit-

ting, 7U0 Centennial St.. VWabash, 1N 4699

PICTURE QSI. Gards of :rour shack, etc. from your photo-
uraph ;UO EEUASDU 1[)]00. S!kf N &}{w}funusmg n?n-mcfluresg:-
signs. (ienerold sam 25¢, Half pound of sa es
Baum's, 4154 Fifth St., Phx!ade[phia, Penoz. 1914¢. e



O5LS, Free samples mnd estimates, S F. Clohen, Specialty
Pripting, Drawer Q. Pittsford, N'Y 14534,

QSL's professionatly designed. Fvery

NkW” card Jl!'lgu:a.l.
bree samples. Printing foliow through by Wli-LX Q3L Design,
{3ton Pittsfield, Massaviiuseris ¢1301,

TRAI%EIJDRM—ERS rewound. Jess WA4CLJ, 411 Gunby, Orlanda,

GST's Wanted: {secember 1913 to Decembcr ibi, 1913, IRE
proceedings y unreasonavle pricel Ted Dames. WK .
308, Hickory Sreet, Arhnmuq, New lersey,

»J INE_ Engraved badges, any color, $1.25. Special Iates to
clubs. Fallert’s Engravings, 121 N, €. 8t, Hamilton OH 45013,

NEW QSL (“a.taloz, undreds of cuts. stock and ink samples,

Mne report torms plus ten swnole QSlg T8¢, Curneuanna
wdality GSLE, 321 Warren 5t,, Moyt Babymn. NY 11704,

CANADIANS: Sell wiused 814 tubes, incomplete OQSTs-COs

run, [937-1960; ARB receiver AL converted, Hammond 762

};;&atectrag‘siraurmr YEICT, 3636 West 17th Ave., Vancouwver B,
a#,

CANADIANS: Eico 753 xcvr, 588 xmtr, plus ac, Sa's. 200
watts JIJ,4U, B0 meters, oW, and fone, solid-stare VT ‘otal
2ost 4 Yc)u pay %hmmnz. I, laghteedy, VE FBQ, 12

a tel; 459-4

16 Vo 1. 0 udesg dise

bridging res:stors, 10/%3.99, 1040/%30, Postnald SA. Dealers

inquiries inviled, Fast Coast Electronics, k23 St. Boniface Rd..

Uheektowaya N.Y, 14225,

¥ "DITTER Keyrr tategrated  cireuft  slectronie  kever.

Fully self-completing on both it and Dah with automatic

spacing, Buildvin ALC. pwr. supply, reed relay output, with

side-tone  monitor and  speaker, Completely  assembled and

2ested only $34.95. Dealer inquries inyeted, Send your orvder
M &M tlectranics, o¥33 Sunvbrook, M.E. Atlanta,

Lx:"egrma L3,

AUCTION: March 32, 197, at Lambs Auction House, 1600
N, Oak, Champaign., 1linois, Spongored by  Twin  City
Amatenr Radio Club, Detalls, {Cgntact K9QZL, Milt Forsberk.
207 W Charles 5t.. Champaign, 11, 61820,

NEW lersevy’s largest Ham Anctiont! Friday April ard, 1970.
Bresepted br the key Elickers of Stirfing, Central Schaol, Stirl-
ing, NJ, Refroshments, talk-in stations. Bring vour gear. [wo
gucticacers all evening. EKasv to reach trom Penna, and NY.
Make plans to attend! 7:00 PM, Call W2DLT, Van't Skot. Watch
tor_turther_details,

ANTIQUE Wireless Assoviation, 1970 Historical Radio Con-
ference Ford Science Muoscum, LUearborn, Michigan, Week.end
August § and bth, Wrire W20Y for infnrmagion.

WANT Farly issues of Radio Nows. Sclence & lnvention Edece
trical Experimenter, Radiocrait, Modern Electronics, Pupular
Radin, Radio Broadeast, Wireless Age, [973-25 Calibooks, 1"ﬂl'

Historeal Library, Wavne Melson, W4A A, Concord NC 2802

DUMMY ioads i k,w. all-band, $7.99: wired, $12.95. Ham K1ts.
F.Q. Box 175 Cranford, NJ 07016,

JUNE 7. 1970—Buve tis date for the Starved Rock Radio
Club Hamfest. Same place a8 last year. DLetails op reqgest
attec Aprii [, 1970, Write: SRRC/WIMKS, G. B, Keith,
Sec'y, - Treas.. RED#1. Box 171, Ogleshy, 11 61348,
CHECE sour tirst t-Way radio contact. If xt was -;u or mose
YeArS agu, you are eligible for membership in G.8
‘_Iuswe club in all of Amatenr Radig, T'he f}ld, ﬂld T’Jmer:
Ciub, Write for membership application and details. Bert E.
Ciamble, WSt!(‘ Executive Secretary. 402 Beck Building, Shreve-

vort, La. 71

itary altd commercial laburz}?tggy test equinment

kS M l
E; t:rl’nntggg_& Bax H Birghamton, N, Y. 3902,

SOUTHERN Califorma, Arnate{ Metwork, Scau 14,325 MHz
Moaday through Friday 0400 GMT, Join us, KaYCM

‘NELCUME‘ I‘n Marliime, Mobile service pet, 14313 Kz,
atenr Radms serviee m“t)gq) Flect. Vie Barry

daily %
R’ L)ﬁ..U.‘:‘,(nmr I')I)SI‘.'F MN.Y.,

TUROIDS, 8% mh nuncased,  5/$2.50. Postpaid  Humphrey.
WASEKM, Hox 34, Dixon, Calif,

BAVE "On ail makes of new amd used eawipent. Write of
:al Bob t_mmes. B9 Aspen Rond, Swampscott, Massachusetts,
HLI-3982430 Tor the gear v want st the prices 1 want to pay.

EDT All typet of tubes. Top Drices paid for Vatian and
Eimge, Jaro Electronics Corp., (50 Chambers St., MNew York,
NUY. 10007,

WE'RE Trying to complete our voilection for Callbouks at
Headquarters, Anvone have extra ¢opies of Government Call-
hmks 1932-2% and Radie Amateur ¢ a]lbnnks 1492219347
RRL, 22% Main 5., Newington, Conn, G&1F
11-.LFTYPF Wanted: Models 2K, 32, 33, 35, Rece:vers R.390A.
R-3BE (‘ash, ur trade for gymatear equm ent.  Alltronics-
‘{nward Co.. Box 19, Boston, Mass 02107, Tel: a.e. 617-742-

SPIT)FRS For boomiess

uads, Heliare welded aluminum, Al's
Amtenna Accessories; 1339 South Washington 81, Kennewick,

\¥ashington 99336,

R389. RI, RIVDA, 5774 75A4~ T583A, NCIDIX, HRO30TI,
0T SPotD. KWM-T,_ RWAT-3 o381, S128s " HA and

uthers, List for SASE. WIADID,

SELL, trade or buy Call Books. Handbooks, magazines, and
old radio sets and parts. Ery Rasmussen. 164 Lowell, Red-
wond City, Califoraia 940467,

WANTED An OPPOTIUDitY to quote your ham teeds, 30 vears
2 _ham pear (le.aler Collins. Signal/One, Drake, Swan and all
qﬂ: s, Also $25.000.0¢ inventory used gear. Reguest List.

h“c]!\c.n 'i.:fﬂ 4.0. Electronic Distributers, 1260 Peck, Musks-
gon, Mic

FREBNE-Cenfer of divole Thsulator, with of Without balun.
Free Flyer, O Watson Grecne, fax 423, Wukefield, H.I. 62880
See Necember OST, p, 180,

MICHIGAN Hams! Arna:eur supphes. standard brands, ‘?tore
hgum (mu tn 1730 M
wRase,

onday throgugh Saturday, Roy J, Pur-
WERP. Purchase Ragin Supply, 327 F
451 26262,

Hoover St.,
. 7% and 20 me bumper  mount.

R er
Husﬂer, Sun_tach., Motorola mic, Vespa scooter (trade?, E. P
Rolek, 1166 Ridea Road East, Rochester, NY 14621,

138

caps &

FOR Sale: ':.B-wi and 98-200_ Wanted Kits to wire. Heath
preterred. 1294 of in stock. Professionally wired.
Laix Richter, Ks.‘;UN, 131 Hurence Drive, Harrisburs, Penna,

WE, Htrr all types of tubes for cagh, especizlly Eimac, sublect
Htsesf Maritime International Co., Box 316, Hempstead,

H Paid for your unpsed 'lubes and good Ham and Com-
mercial equipment. Send st to /ZLNL, Barry Elee-
tronics, §12 Broadway, N.Y, 10012, 'I‘el' t‘212) 925 oae,

WANTED, ’luba and ali mrcraft and ground ra.dzos. Uum
like 171, 51X, 618T or 5. R388, K390, GRC, A nl{

Cnlling uait, 'iest equipment, ev:.mhms URM, M, ‘.:RM:.
ste, Best offer pald, 21 yeamw of {fair desling. Jed Dames Lo,
208 Hickory St., Az-ur_wton. Mew Jersey 07031,

INTERESTIMNG Sample copy iree. Write: "'1‘ fie Ham Trader,”
Sygamore, [linojs 60

RTTY 2ear for saje, .Lin jssued momhlr, Ba or 44 Mby torpids
five for $2.50 nostga:d Elliott Burhap Assee. ine. Buck,

WEVPC, 1067 M Bivd,, Cakland, tht’ 4601,
WORLD Q81 Bureau, See ad page 131,

COTINTER 'wum: Berkt‘e};""é'irh‘t, mode] TIS0BDK., excellent
eondition, 3200 Safety belts for climbing, new nvion body beilt.
%135, John Eink, 1081 Aron St., Cocon, Fla, 32922,

7 Ak e

RUID Colls B8 mh uncased nostn%l&. s.fnou La Von
¥, P. 0. Box B4, Apple Valley, Cali

GOVERNMENT Surplus Electronics Bargain Catniut & pic-
tuced pages, Scnd 25¢, Meshna, Nahant, Mass, 01908,
NOVICE Crystais; d0-15M_$1.33, §0M $1.85, Free fiver. Nat
Stinnette, Electronics, Umatila, Fia, 32784,
€11 swap and buvy ancient Fadio Scf and PBIE mAgazines,
ry, 118 N. Wycomb., Lansdowne, Penna, 19050 i
DX Awards Log. 150-page book lists contacts for aver 100
myjor world-wide awards. Individual logs for each award for
reeord of contacts and confirmations. Required over two years
; orepare. $3.95 n‘$4 95 foreign), McMabon Co., 1055 So. Onk
Knoll, Pasadens, CCA 91106,
TELETYPE Parts. Fust service. Machines 1o M.33, Buy. too.
Typetronics, Box #873, Ft. Lauderdale, Fla. 33310.
OIDS, upcased § ar 44 mh 5 for §1.50 ppd. M, Weins-
chenker, Box 353, lrwin, PA 1564
REPATE und calibration service, Write bﬁ,ure shi Dfing Pan
Tronics, Inc., 6608 Edsall Road, Alexandria, Virgini

WANTED: Military, commercial, surpius, airhomc. ;m:und.
transtitters, reueivem test-gets, edpecially, Colling Atrb 8rn
We pay cash and frelght  Ritcg i-_lecu-omu. Box 156-Q567.
-\nnada[e, Ya. Phope; 703-560-5480 co!

NVANTED: 2 1p 12 3M4TL tubr:s. Cal!anan WAL, 625 West
Jacksnn Bivd., icagn, I, 6060
HAM'S Spanish-English manual 35 00 Ppd., Cabticl, K4BZY,
1329 N. E. 4th Ave., Fort Laudecdale, Florida 33304, .
WANTED: For persodal colfe tmn- The Radio Amateurs Li-
cense Manual, Edition 12, ARRY, *Map of Member S‘r.atinn: »
1914, W1CUT, 1% Mobawk Dr,, lJninnvﬂle. Coun, 5

WANTELD: HP-524A [req, converter and any pl "F(?
ior HP-524B or Nertheastern Eagra.  [ne. munterx.
Need H0-18 oven and rasembly far 14 200 caunter. prefer work-
ing one, and maneal for 14-20C, Pepos S, Dounson, 914 W,
Mistletoe Ave., Saa Antonjo TX 78201 ’I'el. a.c. {$12)-735-5554,
RTTY Pictures for sale, Vol L. $1.00. Vol, 2, %2.00,. Audip
[.u}d ger[t[i’:'saited tapes wvailable. WODGV, 2310-30th St. Rock
S1an

HRO-390. 1.F-10 wanted, H.anl Horn, 527 N, Massachusetts
Ave,, Atlantie City, NT D8401

WAN’!’ED' B&W T-R Iw1tch, model 3§1- B: 4:1 tuning knob
for 75A4, P&H VEFCQ-matic mode] 80-14, Jenajtigs vac, var,
UCS300 7 K.Y, WB2MEE, lim Jovce, 786 Ridgewood Bivd.
No., Westwaod, NI 07675,
CLEARANCE: Mint condx NCX-5 unwired DX-108; un-
used 10 mab:]e mr. uttused kilowatt d.c, Supply componcnis;
much much mw No homebrew, List 104. No stamps, pls, Ex-
WERIEVE, }’0 Box 4352. Wilmington, CA 90744,
DISCOUNTS! Up to 139% on new “equipment, Full warranty,
factorv-gealed cartons, We service what w sell. Eent s.as.e.
for a deal from “the best in the West.,” 1. A. Amateur Radic
Sales, 2414 Crenshaw, Torrance, Calif, 90503,

WE Ry electrcm tubes, di'-o“c'ies. transistors, integrated iy
cuits.  semico tors _and Flectronics. 150

T stral
Miller 5t,, thahcth, NI 07207, 'I‘el' ac. I”mt)-354—31 1

FOR Sple; Colling 7583, 328.3 snd power Supply. in guc
condx, Total price: $A75.G0. KOMST. Keith P. Schmidt, Bo
38, Fldridee, IA 32748, Tel: a.c, {3190-285-4149.

COLTINS 75A.4 3 k.c. filters. in ncrfect condx. 3390, Jom
Mn 4145 Sonper Ave., Oscoda, MI 48

. Amateur Radio Fqu:pment Co. New and Ulge
H Repair service. Ham antennas--supplies. 426 Bostor
Pmr Rnn:l. Waterford, CT 06385, Tel: 5., 1200-443-8841,

SELL: Heath SB-301/8B.441, 5800, Polyenmm &, $128.00, St
xer 325, Must gell, WIINW, Tel: a.c. (215)-135. 0448,

SAL F, Lomgsete Movice station; Drake 205 2- N, 2-AC, 2
S, mont and in mint condition. Original packim
bnxes. cables. Hallicrafters HA-~5 VFO, All for %300, W, V
Wilsan, WASYQV, Box 997, Batesville, AR 72501,

COLLING KWM-T, $27%; SEoF-l a.i,  guppl 50, omtora
atar Mie policebignd vt receWer. %ioﬁ
Norman Fertel, 1&0 Va.n Nest Ave., anx.

'ii dered. .
10461,



HRO-G66 National reve, <tal calibrator and 14 coils to cover &0
kHz to 30 MHz and 50 te 54 MBz including 15M coil and 2
sets of B, (% and I coils so that one set can be left in 20.
41, aod T5M bahdspread position, $250, Heath TX-1 Apache
smir, and SB-10 sideband adapter, "?-100 Central Electronics
#A reer phasing 880, adaoter, 455 IF, $15. Panoramic ZT-
JiMr, 453 IF Panadaptor, 515, Mo shu:-mng, package deal, $124,
above prices or best offer. Ai’aul Kiesling, WisYU, 101 Unlon
B Waloale, MaA, D203

LACS: (928 coupe,

CATHL Py 16 sedan, 1938 Limousine
ard 1440 sedan for sale. Johnson Kilowatl, low-pass filter,
desk, DNow antenna relay. $450; Hallicrafters SX-62A, 595
Ri-jud, 590, new model B 4CE) sticer, 425 VHEII2A, $123
Genera! Radie 9164 R.E, bridge and Model 19 teletype algo,
Mav trade for other cars or ss.b. genr, Roy, W 'ﬂ Wi G, Gl
arson, Long Beach, CA uust)?_lvl_-g-. (213 060

'\,\ I'EL Tn u,rrcnpnnd with persons em

wTV, CATY 1o sech advice conceming emplayment onnolmm
ties .md prerequisites, Southeast preferred but not himited there-
to. " Write or cassette o Vandegrift, MatcomiSmo, APO, NY
sz,

¢ BLLING 7583¢, tint conds, s00 cycle and 6 Ko, filter, %
etz stals, btess than 1 year ald, Ser. Mo, 13548, $65n . B
Acton, WMYYTIM, RR 2. Box 234, Indianapolis, TN 46231,
Tel: a.c. (3171-R39-4124,

SELT. MT-37, $1350; Johnson Thunderbolt 2 KW TTineatr, $200
nt bogt offers, e shipping, W2TXV, Glet Head, [T NY
11545, Tel: ac. (RI8-676.4477,

FOR Sale: Coljing R-3004, $950; KWM-2,
irake updated 12.'601 $315. James Cralz.,
Partsmonth, NH D3 I
HFATHKIT HW- 12A "(JM transcﬂk 93 Eico 752 ].. \'IJ(‘
rppiy, 540, HBoih o A-l cunds, Mo irades, Faob.

1204 N, Alamo St, Anaheim. (‘ 92801, Telh s ("141 77.1,
3710,
TRI-

PM-2, 46257 R-4A
29 Sherburpe Ave,,

X ancrﬁ« Hy-Gain, National, CDE, Millen. ,erte Jor
Mi Brothers, Rov 48, Harmony, | 37,

Bl "'-D ?1—% .Inhnwu Matchhox, |ike new comdx. Ship in
nrigthal cartons, Built-in mefer, 574, WASSEFM, 304 Tansy St.,

RBorgor, TH 79007,
SELL: HA-35(t receiver, w/spkr, 380, Monev back ummrantee,
He <, i6 Herkshire, Little Rock, AR 7204

HQT?A . 52001

comtdn. May muke offer,

phone  pafch  and  mike,

Campns, Loma 1. inda, CA ©

1ISENY Amateur Radio course wanted, Tape recordings pre-

ferred, z.'~iﬁr§?te Price. Evan (oodstein, 9925 A0 Ave,, Corooa, LY,
11368,

HYT-37, 5220 SX30, 5120, AN in like-new
Ask about 2 and fmeter converters,
\«\ AQPKL #nb  Ensminger. 11388

#oth wyed
RBox 191,

SELL: 20 Meter beam MMBA and_ TR-44 rotator,
eonly twn months, $150, Wilbur Roddey, Rte 2.
wock Hill, 5C 29710, .
SELE: Hammarlund HQ-170 matcuing speaker above average
comdifinn, $200 Viking Raneer, [ike new, $100. WAIYK, 2214
Janlyn Rd., Jeffersontown, KY 40269

DRAKE TAXECR 4B, AC4, MS4, 5 cxira xtals, uscd thrce
mnnths, like new condx; $¥725. John Dilworth, WOFAA. Tel:
e TARORI-TAE 3407, (Ca Le, W 3i84,

FDRITING & ¢fub paper? Need public relations kelp? Vim
sheuld belong (o Amdtuur Radio News Scrviee, Fur info. con-
tact Al Marcy, W4ID, Seev., 461 Third Ave, Eau Gallie, FLA
Er ot

HOGR. Like new condx. $220, Tel: ae mtﬁ\ zs;! 06201,
Yamlell, 7813 Fortland Drive. Mashvilic, TN 372

TR Saler Fower supply, 230 VAC primary. Dlral' otplit volt-
ques Fither 2000 and 300 or 23500 and 375 VXM at 750 and
100 Ma, vespectively. Solid state, Remote cantrolled. 530, You
vuy shpping, Tom Cann, 15535 Black Rd., Foliet, I1. 604

YDON aod I_'Enb” waaranteed goodies: Monarch  FS $ dnal
power-SWR O bridege,  measures  forwaird,  reflected  simnita-
ht.nll\IY 2 Kw., $1505 Monarch Pocket VOM, 10,000 HM/V

Paul

3495, winde Motornia HEP-170 1EAC160D PAV Rag OB
a0V, 33E ea. [O/§2.9%50 1A STI00V. 494 A5ASG00V,

C 18ASS0V.] SL.SM Ravtheon  ALOK,  $3.%0:  Eimac
IXTIDR pulis $6.00 ¢, Cetron STIRITIAN $13.0%; trans

farmer; doal [18Y. pri. See. 30V/4AL /
%5.94 ¢a. Rotron sguirrelcage blawer 3380 CFM. S5.95: Colling

o KWs.1, sadho: Jahnsop  Tnvader 2000,
; S 1940-1949, _1950-1959. 19AD-196%. $75.00 each,
C0s [Y46-1966; 51500, Write Far guotes Hew, used  smeur.
Write for surpius list, Prices f.uh. Houston, GECC, Bank.
americard. Mastereharse, Madison Flectronies, 1508 McKinney,
Hnuston, TX 77002, Tel: a.u, (F13)-274-2R6K,

MUST Sell: Heath B30 rovr, §180, 14AVQ vortical, #7235
hoth in exceilent condx, instructions, mII %hm Mike (ole,
WATES[, 8lU6 &, \tcuart Freeport, [1. #j03

HV" GAT QVIGFA

FM-MOTORCHLA T 51, 12 valt, 60 watt, with accossones. SOt
for 82,55 MHz, %9700, Latayette HA-600, 15-30 MHz, Brand
aux. 47E U0 Drakrj ‘t}’s’ -4A, Eh}-e nﬁw, $195,00. ¥en, KAYYC,

P ar sell for Colling equipment: Brand new Hasselblad
A600° with registration _ucards_on following coutpmenr, S0mm
Zeiss Listagon, gmm Zeiss Planar, 150mm Zeiss Sounar, 250
mm_ Zeiss Sennar, dncloedes  eve jevel pmsen finder,  iems

shade, custom  lifetime Halliburton aluminem 106FX  case.
Wapt hWM-2-A, with the fnJlomn mint condx wequipment:
IL-1, 31ZBR-5, Siek-2, MP-1, 351122 William 1. Crarrett,

114 Ownmnn Ave., Ilint M[ 4H‘SD‘7 Phone davs: a.c, 3I3-
T66-3234, and Nights, a.c. (3130253644 »
DRAKE 20 "(“O. excint conds. $325.00; DX-60R, VF-f, 70,
Backawe, deal $273.00. or first best offer, WAWUSZ(, John,
423 Rlair, sullivan, MO 63080,
THERMISTER Mounts (twn),
MHz o 106 GHz, never used. first best nffer over half price.
K4WTK/4, Apt. 101, 4151 5. W. Loop, Fi. Worth, TX 76132,
Telt ae (B1TR-292-7671

" HA-ID amplifier. Modified for full 2000 P,

a o 15T, Westbory, L1, NY 119
BC-721-M, calibration book  and  estal, (‘W nn]y Excint
copdx, First best offer over $40, WAZSaW, 1l CUrescent Dr,,
(Jld Bethpage, 1.0, NY 11804,
: HO-10 Monitor Scope and HO-12 Hamscan. First best
tfer, no 1ra.dcq M'mfm Fein, W2AH. 150 Rock Creek lane,
Searsdale, NY |
HEATH HW- 3" w/HP-’.’.S doz wipply. Tuener 3350-0 mike,
calibrator, HD-15 phone patch, Al with ¢nax, cables, man-
talg. in ex’clnt condy,  $150.00, Ron. WR2OOF, 152 Davis
Ave, Plai T0B03, Tekr aw, (8 1
O s 52 o tingar, §% condx.
Both $ﬁl!ﬂ or will trade for $28-3; Galaxy, (,_1()00 4.c, p.s.
5’5 U{} WICEX, Glen-Barnie. MD 21061, Tel! a.c. (301)-761-

HP.477R. nyerage power 14

- ‘ﬂ‘i PR IUR.. $B5.00: V.44 VP”. S10,00, WASRY R, 637
« Barrinetnn, 11, B00[

2000 amplifier. New su thes, never heen tarned
! ). A Estes, Jr., 816 Fadewnod, Dallas, TX 75232,
SHIP'S Badio opetator, experienced, All documents in Order.
[ am seeking employment. Call WY (516).732-1909, E, H.
HMalkitis. 11 Hawking Rd,, Sciden, I [, NY (1784,

HAL, RS SX-110, 880,005 Heath DX-508, $60,0(3
Jafayeite HA-4G0, Satarn Halo, mutching transtormer, §$110.00
Dirnny Romr\o, WASI(: P, 3-12% November Dirive, Camp Hill,
BA A 17011 Tel: 717} 33 1404, N e

SELIT Eldico SSB-100F, SSE/AM ACW “exciter, 100 W P.EP.,
U amateur frequencies 3.5-30 MUz, cotaplete with bhyilt-in
‘scope monitor, one of best cver builh, $150.00, Alse Heath
Ot shreein, seave, 300, and Fldieo TTP. phone pateh
with _ built-in  compression  amplifier, $15.00.  BEd  Piller,
\[’V"i\T’O ’H(l'erchug;nd bark Dirive, Syosget, LT NY 10791,

GALAXY
n.

FOR ale KW} ."?A 4, FEA -relcm('m 41!- or
heatn with H-m«M rotor, 2-clement cuhical quad with rotor,
Al items ready to nmratm plas my TV buosiness and shop, a
& room Cape Cod winterized home. all Jocated in this Adi-
rndack Mt summer and winter resort area, Only someone

who can take over and service black & white and cofor TV,
anply please,
35

Packuge deal only, Cowner will take first wort-
nt 6%, WITN, bFred Liddle, Box 434, OId Forge, NY

N.ﬁ:wge:‘v wencrator, WASGGE, 307 Texas NE. Albue

SELL: Fhonth Tw \er. Tevraft TRAIN GO with home-made
nuwer  supply,  $25 o.b. Bryan. Ohio, Delmer  Carfig,
\‘L’BYIJ RETY #2, Brya, UH 43506,

: Healh HE-10B rovr u.fwkr and xtal cal.. §63.141, Tohn-
Ranger xmifr, $7%. Rot vy gud condx, Bd  Fix,
OWCR, R V2, Box I m4, men T4 52349,

HEATH Apache znd SB-10 S4B ,,;daptor. complete with all
cabfes, nrnoals and Dow-Key relay: $120.00. Wanld  prefer
Package deal, but will consider separate sales. Tom Mann,
WASTWR, Room 40-T1, Roreman Hail, West Virginia Univer-
sty, Morgantowm, W VA 2R50S,

TOROIDS! Lowest price anywhere, 4it/%10 postpaid. B8 or 44
mhy, Center tapped  (57$2,000, FRXDS10 typing rencrforator
m[h T1Y nn same base, 525, Suitcase Mite page printer. 5160,
i1/14" fresh reeerforator tape  $3/ hnx/w ur  $10/bas/ 40,
Facsimile paper (Electrosensitive (2% x 19") 250 sheet pka. $3,
Hammarhund Hik161 recciver 5150, Hallicrniiers SX-1014 vl
seiver $140, Fxcass C-I fronset Communicator 1V 5135, Meas-
urements Mode] R0 Sienal geperator $125, Stame for list, Van,

HO144 S90: LX-3%, %3501 VE-1, $Iﬂ. all _cne-owner
iemns. HT 18, 525,00 (VPO and 2 walt FM wmin. First check
ar omon., takes une or all, Bob, WRKPQ, 317 M. Brooks.
Madison, W1 s17

COLLINS 75A4 ser, Mo

2036, 2 filters, $35¢ 301-f, B335,

Sian wﬁ'lJ. aod T1YXC ps, RITT 000 all mint comix. M. H.
li.la.pn, 25 friadwish Rd., Delmar, WY 12054, Tel: a.. 1518
F9-G5

RECEIVING and [ndustrial tubes. transistars, all branes, Big.
wust cisenonts, Fechnicjans, hobbyist, Esperimenters. Reguest
free winnt catalog and syve. Zalytron. 469 Jericho Tpk, Min-
vula, LL NY 11501,

HFAH-I HW-16 with speaker, key. 4 xtals. %100, Latayette
HE-43B converted to [ meters with | tal, mike, 360, Hy.
Gain 18V B0 meter vertical with 30 fr, R(;‘SB#U 15, All are
in pxrlnt conds. Alan Laufer ]90 178 oSth Ave., Flushing,
N T s R 215 454-610

WIDLT. 3u2Z Passaic Ave, Stirling, NJ 07980,

SALE: Heath HW-100. HP-23 power supply, HD-10 kever,
BPF Wavatinner Antenpa ait for SI50.00, Mo shipping. wiv!
W2IDYS, Farone, 586 Palisade  Ave. Teaneck, NI 07668,

o 723 tronsmitter, in fine condition, factory-
Steve Sacks. 2 Rockoven Rd., Mendham, NI

LIMG Fi
wired: $45.UU.
07948, _—
RO-RZU conx Jow-lnss foam  Amphenol 10 per foor, RI0D
RE-RZGL 2N a font: PE259-30239, 408 each, 1578500, Fob,
Mnonte Southward. R +TE Tipper Sandusky, OH 43351,
SELL- AWZTA 1d0m. fransceiver) $80 and s B uor 12 VIO
power supply, $54. Exccllent aperyting condx, Call me between
2025 and 2130 your time: ac. GOD-TIE-1T62, Fob WABPGA,
FOR Ham and cngineering hook colfection,  Send  for

Sale:
tist. Kpight dial spemi tape teccrder. K1IAPA, 3 Sunny Acres,
Hrattieboro, YT 05341,

FOR Sale: KM Fﬁf){ltl #4000, NCX-D and NCX-3. 5225
WIDN, Tel: a.c. (218)-533-3150.




1, 75A-4, TA-33, CDIR tolnrs and 50 ft. mast, tubes,
. i LR BT Hudnal: WARSMW2 NEA Do

ECOM, Bt Monmauth, N4 97703, Telr g, (2-343-t651.
SELL: HW]ﬁ. ol Lafayette HA- SO0 receiver, | $100.40;
SH.101  tuctory tragsceiver, 535004, SB-6LlG  monitorscope,
¥TSOH  3-1D00 A-band  kilowatt homebrew linear, $399.00.
fMust sll, permanently Hisahled. Bili Manahan, WAISTL,
ersol Rd, Alexandria, _*m 2.23119
al.,

SBE-34, wic 3 )
504 (Hh (,,It‘m{ e
Apache, $50.00; Juhnmn tvN? xmir,
¢ondy, priees firm, Lavid Mackey, 11
Elizabeth, N4 (87241, Iel‘ A.¢ (20D-153-R104,

FOR Sale? Swan 500 transceiver, Swan 117 X power supply,
Madel TR-42 CDIR rotnr, Turner 434¢C 538 Ceramir mike.
Make offer. Courtland Dodds, WOVTI, Seneca, KNS 46338,

HhIYFI— cguipmenty  Reconditinped  atd  rebuilt:  Model
#14 typing reperforators. Aodel # strip printers, modc! #14
trunsmitting distributors, Model #15 page printers, Mode] #19
sele vomplete, All units A0 speed  with Syne. motors and
communications type atid keytops, \Write for complete details;
tLH, Plummer, (hcrrvbrnok Imive, RD #3, Frincetan, N
DRS40, Tl a.c. (AITIdan-550

WANTED: 7 meter bM'cquipment John Petrek,
4 %ﬂ‘ert Rd., Hubbard, O 44423.

WANTED: "HA-ip_ LEMF tuner for H:ﬂlrcraft?rs
raceiver, RoSLA, 627 Creseent ELane, Vista, CIA 92083,
MﬁNlIALb R-3wQ/ URR, K-39 AI[IHR USM-26, 05
50,50 each, Many morp, List 204, 5. Comsalvo, 4905 Rnanne
[arive, Washineton, 1C 20021,

FOR Sale o trade: DX-100 npdated to 1008 per factory mods
S50, Heath 'smcr, including mnbife supply and Saturn Six an-
:mma, %7-'? CFLOR with BC4SR VIO, 36500, HO-1700
165, uu individualiy nr for gud SSB transceiver. All
1- m reve for pood med. 358 transmmer G, N. Hueft,
WﬁIJK 419 &, Valley St,, \nahmm. CA 92804,

SWAN 350 with 117-XC: power supply. speaker and THATR
350.00; Drake W 4 wattmeter, $20.00. \\'IW 239
W mnuth. MA 02188 Tel! ac. (5 RES.

EXPERTMENTING in  Facsimile? Ieadmg manuta.:turer of
18" facsimile woather chart recorders s in process of canvert-
ing existing network tor antormated weather chart transmission.
Crpversion will, make available a2 aember of used 187 weather
maty reeorders idenlly supited for use by anyone experimenting
with  tacsimile, recorders in operating  condition, They
include  recording head, wll elecironics inclading sutamatic
start, phase aldd Stop eiremits. Resorders pan be  used to
monitar radio weather chart broadcasts. accept | press wirg
photo fransmission  wr  transmissions from orhiting weather
suteliites. R, Hpire, surmu: Fouip., 3ales, Alden  Elec.
Impulse Reenrdine E' n Cn., [nc., W’asbmgton St West-
bore, MA_HHSEL Telr (G 3668051

4K lnDUA brafnd rew sealm:l nlastic han $100: Variae 1-120V,
¢ amp., >15 two nsed Rotron fans. $3.00 or swap., WAIRLO
Te m 544-50%%

E5TE From the r‘State nf WROQGH  Recrivets, fransmitters,
RTTY uear, test equipment. meters, wachim voriable, other
good parts, S ASE for comnlete list, James Bennett, 2731
( ttnnwood Dr, nrinszr‘Md COH 45504,

NTED: Ciond ¢.w, transmitter. Tom Dornback,

mnuuu _xu
fmllnplngh:ll Road,

WREBNO,

SX-17

NTE 19 W 1a7
"hr Place, fasmbard, 6. A014%, Tel: a.c, (i12)-827-6356,

FOT T EAE Wxpenses! Sell Lrake 4774 cmnbn. ged condx,

with 16U-M and WWS vtals and MS-4 LECRN P
H, E, Beams, 230 §. 14th St., Sprinetield, 1T, 6. X
WANTEDY “Mechanical  fiter. Cuolling 2.1 KHz, WALGIx
il . 4013 Cleveland Place, Metairie, LA 'fﬂﬂfﬁ

NAT:IT?NAL NC-198 ail-band_ r eivcr for sale. waith crystal
calibrator and  matehing sneaker, in oerf, conds. SWB2IRRS,
a0k Midway, Wondmere, 1T, NY {1504,

SHACK Clearanve; WNCL[55 recelvcr, wud condx,, :ﬁ‘NJ Eicn 174
signal_sencrator, vi- zud, S“Twoer’, nn good, $12.00, Will
“zhir:“free Thomas Nﬂ‘t' T4 Rurling Ave.. White Plazns, WY

FRTATE maler Cnlline 7T394-0C, 3283 in_tactory sealed un-
upened _cartons, ST360.  Estate nf W"OCI Wiriee 0k N,
" y wnington 99204, S
lUR Renrdy . dish with avcessn wries, tn eecint

virdx, ideal for moorbmmee, onraor Paul Hoffman. WIETL,
169 Miltham St.. Marlharn, MA (17

snokane, \Arann

SELL: Hearh KB-200, excellent. in mmt cemdx, 18500, Also,
wantéd: % meter transceiver twith at_uess(\riea Send details aned
m’;ge”fg Robart Simon, 1694 Linden No. Merrick, 1.1,
m»[,L"“"Fiw i H.E A 8RS TR T Morris, 109 Bifth St.
Sestia. WY 1 -~

COLLING KWM-2 with nmse “Hlanker, like new, monile

maunt atid d.g. sopply, mike,

i73rd off amateur net, WACAM,
1324 Qnmdﬂft Road,

Virginia RBeach, VA 73431, Telr a.c,

FHIT464-2271

WANTFTE HP-T3 desupply, HW-12, Mnbile soeaker; of
SR-34. WAGTFD, 73 Oklahoma Ave, SW., Cedar Rapids,
rA 42404, o

WANTED: 1000-T \‘ube trinde_¢Eimacy. srgent! 68 an_nld

fmbe tyne for my MM Hno VETWI, 1770 Regan Ave, New

W r, B.C., Can'u:fa

SWAN n flate) with 117XC power swoply, spare finalx, A-1

MR onmnal packing and mamrale  Uised Tittle, never ma-
L2953 plus shippins. WH"YR 1 AL Pmml. 2538 Center-

= Wantagbe 1], NY

T3 2837 Kivetron, \V&Z"BT. 461 Wiright Ave., North

AN
#atte. NER K101,

i 8tation: SR-108, RdﬁA, Seout &R0A, Johnson
YEQ wip <, merenty rlay break-tn, Heath kever, ‘rlb‘l"l’\'ﬂ]t"
pc\ddle, all manwals, 395, (}U Jordan, K4QPL/9, 761¢ Dellan.
Ut Apt. 33, Elkhart. TN 46514,

140

RELL: Heath DX-60B R0O-10 meter trapsmitter, Never used
..ﬁa in_perf condx, Must sell: $73.00. Postpaid, Mike Wilke,
4-\0 .. 3607 Clambridge Road, Monteamery, Al. 38111

davs. Desperately need SB-10 of similar SSE
,uia.pmr or low cust 3-hand :"xcitcr Gary Bourgois, WBBEOH,
57T N,

e Pine. [shpeming, M1 4984 )
SELL/Trade: Colling K-3ug: Ha fictafters Foroado SK-A00;
inhnson Matchbox 278w with SWR meters Bico 710 GLM3, all

with manuals, Wanted: 3fJ-4, (op cnndrrfnﬂ. Jogeph £ Saudet,
WICLM, &F Adele Ave., Haverhill, MA tHR30.

NOVICES: Need help tor General tlckﬂ"‘ Complete recarded
audic-yisual theory  instroction, Rasy. ac  relectronic  back.
wround _necessary, Write for free information, Amatcur Li-
6015, Norfolk, Va 233

SALE ¢ ‘lepg Zxiis. 3300 and lntercenrnr. ‘HZ‘S‘ ﬂﬂ, [Jrake THR-4
with power supply, $3ub and R-4RB. $313. ). Olson “'&" with
Lafayvette & and 2 VVFO. 5100 All i rmint mndx.
manials and cartons. .\ny reasonable offer considered.
School, 1655 Kimberiy Road. Sharon, A Toldé. Tel: a.c.
(412 424-4462,
EETATE Safe: RWM-Z, S16FL ml’. 13 and e*u)z. TAll one
-mncr in as pew condition, S, 1906 ksz deal f1m;m s 1, HMaolt,

ce -

Nt

JOEHN
meters,  $465.00;

‘».‘:»B. K {
ae/de POWET, iSD.
T maotor, brand new.
ATE AN Qceapside,
TA 92054,

SELL: Compleie station: Swan S00 vith Swan 400 Az, supply,
mig, opax,  connectors, 4B antenna, JIohnson LP  [lter
inew’, Blitz Bug (new', manaals, mint condition; 54}25 00, Shir
ut vour expense, Michael Fokart, RFLY 1. Boozy Creek Road,
Blnpntville, TN 37617, e
FOR Sale; Drake T4X. R4B, M54, AC-4. 4 exira Lﬂvsta!x.
Nev Tate 'R9, little used, all perfect, $RAD, WHRIZ. PO,
‘reqton 1A S0801

( u[.L.lNS

Current tnihm item rarely available nused. Clertified
1125.00.

r 5
Cinnget G668 R th
lightweight T1° SR, 20V ac,

=

with manuals,” WeME. 4178 {hasin St

i, the hneqt'rﬂmver With manuats, oxmﬂeu}f\
chee
Adr prepaid. W, Kay, Bnx 487, Fairbanks. ALSK

W,
HAMMARLUND HQ-170C receiver, 1660 through & meters
Clean, excellent condition, w/small sekr. Recently realigned:

?j{sﬁi.llgo tdward Dillmeier W3ILMA, 109 Pinehurst Rd., York.

ANING o shack! Send s.a.g.e, (ar full Tist of g8ar an
d Mirean, Box 347482, Dallag, TX 79334,

RAKE TR.A— . tatest  new  Model. S‘ADDUDI BT LK
000 linear, saq A0, ST trade, Wanted: Late mndel 8/ 5ne
F. B Cohla, WALLKY 2%1 roliier Ave., Washville, TN 37211
SARANUE: TEA-d SLOE.00 3003, ST 10007 tetetvpe Rlade
h 1abie, 115.00: Toietvpd Madel 14 t¥ping reperforator
Trimont ‘Scobe  Model 304-A, S2500; Temer mike
Model 50 Dvpamic Hi-Z. %1540 Rig Wheel. ¥ .meter
mbled but never tmed. i;;n Loal sale, W2CMD, 22D¢

9w
L15.00;
prd

haith St  Morricks 1T NY 1

R RSON w4000 Vi FuTpish | IFAnSpOFtation
Wrire to Dpane 5 Remo!ds, Carmichael Road, Oswego,

[ 3827. or calt I-ﬁm ARTFATT

WANTED: A mannal .md hr_ whamatic Iof 4 Harves. ol
T-00 Randmaster xmitr. WBJIL Car] Banfield, 144 Jacksor
Ave, Rutherford., NI 0707

WHEATSTONE Permramr. Hochme keving head, power sup;
sly, 40 rolls blank ftape, manpals. 1 boxes spate parts,
Roechme ink recorder heads, tape puoller and reeis, drives
amalifier. typewriter tane hridee, 40 rolls blank tape, manmuals:
S4I81, ‘n‘-’ﬁﬂ(. ;jlf‘l‘iﬁsﬁhckcnw St.. Shorman Oaks, CA 91403

Tel: aw, (21371 i e
and  S5RVFD, iQSOD

SHLI. CF nA iramml::?r with V)
Hammariind 50129 reve with extal calibrator _and matehing

vallant |k,

-

soeaker. $65,00, Both are in exeollent condx, Won pay ship
(Tel sllma diber, WADBSGE. 1104 Sequnia, Grand lunction

SELL/Trader  110/230G amp.  Veriag, | d0.ery mnd\:[ﬂtor
Handhook clectronic keyer, 7 new RI1A'S, zzno c.t.-30
transformer,  digital electric c[ncic, Wv.T0 amp  J o, ﬁupnl
WNeed: Heath Twoer. Sixer, RCS22L, ue 77 Stan, WEQKU, 2741
Detroit, MI 4521 ‘2
anet YA, Brand new condition: Intest model il
mie and original rartcn Fiirst $330 takex it WARIOR, 413!
Larwin Ave, Crpress, CA 90630, Tel: a.c. (T 4)-827-615%

sell for " n mint ennd{'"”ﬁéﬁ“a“d“""ﬁiiw “Fil
‘V"‘T‘OF'. Ir3-41 Rith Road. JTamaica, T.1. WY 1142%
i nset Commnicator 4 (6.meter)

n‘nd; ‘S"Uu WATHND #4415, 1312 W, Feotia, 1

HFArH DX-6DB. HGL DB VD, both $90, LM frcn mem
WARYT, % Beaconsfield Rd.. Roach 1462

stals, in ewe

oL r S
Main,

V’.’ ANTELY
write WAL,

E:lterﬂ for 73A-4. F4S$$§503 and F ‘55]-21 'P1e“

WL PACKARD ‘\"4(" counter  and 1cktrnmx
seame, Colling 218-1 and 3114 receivers, LIRR /388 290 an
N4 peceivers. Clash ar trade caual value tor {alling hamt geat
Write ur fone, W2ADTY TM-11 and FRR-33 manuals wantec
prenosierons price puid.

it Reward for mfnrmzrinn leading tn_obtaining (WSL in
OS06 ZATAA or ZATE in [957 or TTRAC in I19AS Writ
WoK(, f200 Panama A"»..‘Rlchm d, CA_ 94804,
SFLL: Viking 5INT fransmitter, &N7 VO, Ficn modidator. 2
vackame. B8RS, Sase for further jnfo and photos of abovt
Jim Has.'uinm kRYOH 1338 Bralnard Woods Iir., Daytor
OH 45459
o

32 2ll- ham‘l frammxrter '?-I"it‘l 00, WHIKBR, Allen Wilsol
P[ace Tenafly, NT (7470,

Pw /e Mevor nsed, This one works! Fimst best offe
mohile. WASGOW/G 1160 Gaden #303, Denve

or trade
Ol §U2TH,




SELL: Gonset GSB-101 linear 4-811As (3.grid, 1200 WP.E.P.
input. I thr 50 M. maoual, H.1}. power supply, A,| condx.
Swu WJ]I shlp f.o.b. Morzan, WoeDsK, PO, Box 201, Para-

ANI tn rrarje for either old 275 watt Johnson Matchbox or

1 cash: LIWC spectal Series puwer chokes tune 8-31 chnke and
P 5320 and UTC pwr. xfrmr (UTC 8-45) with derg center-tap
and lzps each side ..r center for 7500 v and 900 v, Joha G, Hall,
WB4IBR, 37 W, st., Gil City, PA 168301,
WRITE, Phone or visit us for the best deal on new w
reconditioned  Collins, Drake, Swan, Galaxy, Haliicrafters,
Hammarlund, Hy-Gain, Mosley, Waters, Henry Linear, 811
lineat, towers, rotators, nther muwmenr We meet any adver-
tised cash price on most eguipment. We trv to pive you the
hest service, best price, Dust ferms, best trade-in, Wirite for
price lists, Your inquiries invited. Henry Radic, Butler, MQ
o

irake INT INT AmiT. Ronght July 69,

In excint cnndx.
:lfl‘lu’ill also, Going AM, Pbrank R

Law, Rte. 2,

Nes nson  275W  Matchbox, 54500,
\A-NQ)WYV 412 Krcsgf' Blde,, D Mnines, [A 3030
WANTELD: Hammarlund HO-TRD. Pirase agdvize me of condi-
tion and price_ Jim_Kehpard, WAZRKE. 2270 Turk Hill Rozd.
Victor, WY 145684, Tel: a.c, (Ha-177-4262,

727 Koot Aermotor free-standing tower (same as on page 74
wf Ot 69 ST, Subports 20 square foat antenna at & mop.h,
wind. All factory blueprints and specs. S150.00 F.a.h. Stan Block.
KIYWZ, 38u2 B, Heatherbrae Rd,. Phoenix. AL NSUIR
IR}-QU!—N(‘Y Meter TH-184 JL"O 10,000 MHz, i R 38R/
I Colling receiver S50 Ke-30.5 MHz w/<sb, 393, UU
"ilngtr-M:'fffCS speetrum. atalvzer, 495,00 copy  machi
Sz Gionset M Tinear, 495 Rird 43 olements,  test .md.
r'nm'[ cear, sell or trade. [rct sas.e.  Wanted, R.22p
ceiver. boamd volumes of QST/CQ/73, Ham Radin, W 44[’1
Box 4095, Arlmeton, VA 22004,

PBostpaid,

WANTE D, Hnn&mc Macel 4 sending head in woud condition,
{iive defaﬂ: and price in voar first letter. WINSZ,

QSTS for sale of trade sase, for Jist, Need Q8Ts 1923 and
back. i Dilliard, 1113 East Wheeling, Lancaster, OH 43130,
-R-¥ m-ter-rst»mg copy treel Write; *“The Ham Trader™,
ores (L 60

HEATHRIT ‘\H-lm qB—C\IIIl A, supply, Furner mike, wx-
cellent eondition, #3584, WH2WKL, Mark Grossman, 118 Red
\:{Klu;%e Brrive, Tevittown, LY, NY 11756, Tell ., (S161-PES-

CAP, TORS: Brand_new, 140 nfd electrolstics 450 vde. ten
for W "‘ﬂ M‘ehdituy, K4IHP, 838 Sunnybrook Lane, NE. At
Tanta. (,q 0328

NEEL room,

53R, 408 T WD croie fiTTer $35, A0 T5A-G

seriel $219 $35 Ualiins confrn) sestem. $35 00, “legg Zons

iptercentar, $500: Pn veomm A, $125.00. Ajl like new condx.

Seymour Schlitt. KZBM. 49 Frum Avenue, ers. NY {0704,

ALLIKLY AR5, R0-10 mo[er re&.mwr. %130.00. See

Tanmary W70 QST tnr ANOAY 245 keating,

Sxokie, 1. w007 'IEI -..'4-‘70‘434

WANTED ey cll Larrv Ruggleri, WSMCH,

| laughrun. bnrrrsr City. ARE\ "‘

HQ-17DAC, uyuad, tower, \.mlpreamp. vr 1. Kever, SWR
arts, much maore, Tave, '\\-’AEJMOL’& 114ig Carte

TY- mm

1. Tevaland, OMW 44106,

14 e Ainateur Radia Licrnse Clours for Novice,

Creperal, Ad-fanced. Extra Class, FOC mukes it diffieult 1o wet

& hairv license. Let Ham  Tickot mﬂ\e It easy! Packawed

fnum' rnr each class liconse. Courses leased, not «old, Copv-
970

vight 1 Write Fnr brochure. Clavton Radio <v., 220 Mira
Mar Ave, Lone Beach, CA 90803,
HAFF Carrier diodes: HPRGN, 908, 127410.560; 107 Wew Fair-

child Micrologic tepoxy Ti8). 000, Y14, 806 wa. 923, D0¢ eq,
On Amp; TISNT2, "nﬂN {dip} §2.00 PaLh, g/ 51100, AT guar-
anteed, Add postage. Write Far list. HAL Devices, Box $piA.
Urivana, 1, 61507,
PREPARE for BCC exams! Yuu need Posi-Check, Owriginal.
expertly devised, muitiple choice questions eovering materials
used in FOC czams. in the same form as FOC ruams, with
keved answers. explanations, THM sheets for seli-tosting, Over
00 questions and/or diagrams far esch class, Fach class comn-
piete in jtself, Basic auestions duplicated where they aoply,
Gencrnl cluss $350. Advanced class $3.75, bxtra clase $4 00,
Third class postare prepaid. Add 32¢ per copy Far first class
maifing, adé for nirmail. Send check or money nrder to Pomi-
%!Lfl“‘r PO, Box 3564, Urbandale Station, Des Meines, 1A
HEATH HWII7A. 5100007 apache. $90.00. PA&H ATCR2 audin
compression amplifier, Q-Multiplier, V-R0 verticai antenna: will
11 tn first hest offer. in excint rrmd!;] AZHPF, Jeffrev Wap-
&3

Yest Lake Rnad. Frie, PA

srmnn exccllont cnnmuou,"szm 00 WARDVY, Ajo
. Colina, OH 448

f)‘:l‘% 194& thry | 966: r-mh yenr
Mahogany box, Much better avewss than

is _in attractive opei-end
binders, 39.00 ner

weac Boxes only, 3300 each, \WaHBY, 789 anand. Palo
Afta, CA 54308,

SELL: Tr 00 xmir in excellent condithon, Runs sDw, SSR-
WL mnw AM Cost $795010 new. Sells for $200.00 Pick-up
deal  uplv. v, no  shippips,  Contact  Clearge Hawryskn,
WHACGW L, ?‘l) Highland Blvd,, Apt, F-8, Bronklyn, NY
11207, Tedr a.e, (200:277-4001 betwoen 5.9 PAM.

MOBITE ri, $100; HW-32. HP-11. Astatie mikr, cables man-
t\l':il'( Nnrm'm Stern, K2GNE, 241 Hedgeman Rd., Maorestown,

‘AYF“E‘FF HA-500 tecelver, with speaker and manuai. in
ellent condition. $40.00, nlug shipping, Howard Blgtehford.
NI b (‘lnucesfer, MA 0

Yd n. hitter S ‘E!“ D%; uéﬁyﬁl}‘w];]]aw[ 2950
w8, eticoder, ACOTS, TaLY,
TEMO §A110, Telt e, (4155 444.196%, ’ !

PR

CRYSTALS  Alrmailed: Novice 03%, all bands, sl fre-
qpencies $1.80, Fast service from mid-americn. MARS, $8B.
C—, Crystative that nret. Custom  tinished stch srabﬂizcd
FT=24% 1% apy kilncwele o tractmn. 3500 to ReOD $1.90.
five or more this range $1,75, (nels, ton same Irequency
1451, [ TH0-349%  and - Rel]-34,000 ¥2.95, overtones gbove
i L1000 ta 13,514 fundamrntals $2.2%, Add 5% each for
At Add T8¢ for HC-a:u hormetic miniahrres aboye 200U,
\lnl.ll“i and grmms for QST, Handhook—uother ennstruction ar-
ticles, e specitic, bree order-buliptin, crystals since 1933,
Q{t;narlmg log/crystal surface Ge. C.W Crystals, Marshfield,

NEW 20X 5000, und chimney new presserized socket and
assembly and new required blawer, Packase $400 foep. lne
auiries and sale cnnidential, Box 9s3. Arleta, CA 91331,
SWAN 350, Like ru.'w. no scratches, with Sideband selector,
erystal calibr. YOX, 117XC power sup. and speaker, plig 14%
r supply, manual, mcludmg Hustler mast with BRM-75 and
RM-dit radintors. Mobile only once. urigingl nwher, 5425 takes
dll. { also have a Dirake R4R with 103 oxtra stals for added
voverage with matohing MS4 speaker, $35S, Mac, WARHRZ,
4138 Wisner, Saeinaw, MI 48601, Phone evenmings only: a.c.
(517)-184-4161,

AMECO 6 meter converter with power suaply $33 or trade
r{wr Hf'iaihmxixgr or Twoer, WAGIPL, AR50 Pammel Court,

'wi)[ 1D State Heath SE- 301, Dual-mate mostet’s, 1O and
dlicon transistors, € onverted manual amd schematic available,
l'uisf ha?!;tS nﬁe-r over 200 Clark Hatch KOXED, Route 3,
Salina. H74

COH LEGE: .SH 1() 1, #3935 w'pwr supp, $3%, Matchbox, $25;
Heath Phone Patch, 529; SWR. $90. All for $425.00. Bnb.
'\lfam'?;‘r],“' 1214 Orange CGrove Ave, \Whittier, CA 490607, Tol:
iy 0

WHO Would  be
alloy  sheots for beam
hrass, ather threaded,
Many suying-aotenna i
27716 Rriarhank, Snonthfield, MI 48073,
FOR Sale; Swan 280 Cygnet {ransesiver, 3 manths old, unda

r
warranty and Hy-Ciain 14 AVO anrenna. L3R0, \WWB4LIR, 1006
tairfield Drive, Gastonia, NC 7

HALILICRAFTERS SR-400, HA "0 remnte YECL PSO0 power

supply - and - speaker.  lost professionzily  aliened  with new

Rt’igeq‘ }Iﬂﬁlfﬁ W‘?BW Dan tsher, 2010 Nash Drive, Des
ines.

different sizes of aluminum
s-cauipment  building? " Fine  stainless,
fer hardware for Irdnors-Oufdonrs,
essoties, too.  Lists, Jime! Whalt,

Interested in

Halhcruffc-rs HT-32, SSB c,w. a.m,  [4fwatt wmir, 80

l; with manai £'an shfp. $I<(’1 00, New mvst wux 3700,

ToR switch. %10, ken Wf%ﬁ!\ih Alhambra, CA

208 Vi nlc'rra Dyirdve. Telr 782-1

NC-300 with crestal ;ahbrator. speaker and &
verters. £125.00, Viking 1 transmitter with

frcquency meter, $40.
LA _¥ioat,

‘HR(H
NA [i()NAI

Andersen, 220

‘Hy-tiain i-el. Beam. 560,00,

LECGC . $145, e, §

All new. kc‘llersman. a0 erth Tane, Apt. 304, Fast Hart.

tord, (T 08

FuR Sale Novlce wation! Heath W16, spkr, hey and 4

xtak Evcrething fs in excint conds; $100 or first best offer.
!]_,B gwill, 13 Ridgecrest. \Wost Scarsdale, MY 10583, Tel:

1L and nther secial pUrbose receiv-

'mmafe e f.‘rmtinn ol what you have to
iny | Lrarland, TX 75040,

'h 3&&2;:{ TRAN[QC“I;‘IHQR”{})!F BE n &, i‘ig—(fn%speakerf'

sumplers, ammariung receiver, state

WAZKVNI M5 Dayid Forre. 2% Shorewond Drive, Webtor,

1200, WHIGDK, 27 Srevens

a,e TR0 3504,

SY-118. Both svotless condv.

manuais, Heath X386 thrown in $T750.00.
CAD-RALRZIE Basside, LT NY, Local

in und oeng

NY 1a011, Tet:
IJRAK_E 2-NT, Halln:rattcn
K1als, a-nau tihes.
W ’\"’ll‘[ Telr e,
anly,

FOik ‘i'ﬂe TFsa0: FEEA #1539 Swan 3%0;
HW12a, WHSZHZP: [y, tcl a¢ GIDCTU6- 1342 ar am. 7.
|laﬁ,wuq

TMC GPRAG rocoiver. Basp: TME MSR-4 recewmg maore

adaptor. 10D, HR-10 recewver, $50. HX-11 2ransmu er. 3.
Ronert Clavser, 116 Sandhill Road. ¢ ebagmn, PA T e

SELL: Heath Warrmor linear, ect condx, $13< (rlen White-
Rinrse, KI!VIK 02 t Hrs TX 77801

0 “mndniator. 525 Vibroplex
rank Field, thmtcneon Hall, TINH,

r‘h'lm. NH 0‘874

Briv T m 9167 Rerolf carton, 55 Ui A0S 756 nnstage. Fair
cartong L0 plus $3.00 nnsrane . B, Sanders, WSRDO, Rte
Box 374, Sm’mwﬁeld AR 2

FTE correspondence course material C1F Y lectromics

: nnlngv” \«i?h I:r%t Phone license and radar_endorsement

: 50 DYy Tech “Communications™ with FCC

ntleg info tmn, 55100, \\’\ﬂ O, 912 Magnaliz Ave . Hube
bard. TX 48,

SELL Gotham 3-clement 14 e, beam, Nover wrected, £20
plus shinpine, W2GWT. Penn Y, NY 14527,

HOss TRADFR B4 M ry savs if you don'f hpy vour Ham
sear from him, von might fay too mich! Shop arnnnd for ¥our
sest oprice and then cali the Moss Before hsu bay! New dis-
piay eumnmenr' Factory warrapty: BTN 00. 5409.00; BTT
LE-2000. 440 00: Standard Thrake TR-4. $31% 00: New Swan
o) venet with froe mike. mobile monet and antenna. %435.-

M MNew Kobn 50 ft Faldover Tawer, nrepaid, j A0 new
Mostey Classic 3% and demo Ham-M  Ratnr, s;zu-;v.un. T Ised
couipment: Swa 0.00: TR-4, h-f?‘) 0(1 "I‘, $349 . -

Tkk Ri-Rg ?%‘9 gg o0 {\Tlpdi\id rnmr\v.hfkl 00; ; R p ( $14?}le))
Swan Cygnet, Q0ry o0.efale Ra JO
Box 506, DeWitt, ARK 72042, Telk: ac, (501)-946—28?00
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15,000 VOLT R-F SWITCH

The No. 51001 features high voltage insulation
and a nos-arc fracking and orc resistant moldad
frame. Both colleclor and switched confacts
break conleet,  Additional feotures include
haavy duty silver contacls and insulated mount-
ing, The No. 51001 has self-cleaning wiping
adion on conlacls, insulated shafl, and Is
wvailuble wilh twa to six contacts.

ADDITIONAL FEATURES:
* Positive Snap Adion
* Contacks Break Cloan
* PFositively Non-Sherting
* Large Air Gaps
* Long Leakage Prths belween Contacls
* Rugged Construction

JAMES MILLEN
MFG. CO., INC.

M

N OFFICE AND FACTORY.
~ MALDEN
"MASSACHUSETTS
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1970
EDITION
NOW
AVAILABLE

7HE STANDARD reference work
and text for everyone—radio
amateurs, students, experiment-
ers, engineers, lab men, techni-
cians.

Continuing THE HANDBOOK tradition of presenting, annually, the
soundest and best aspects of current practice, the 1970 EDITION
offers much new material and revision. It contains many new solid
state construction projects and is even more up to date than the
much-revised 1969 edition. Every important aspect of amateur
radio is covered: transmitting; receiving; A.M.; CW.; SSB; RTTY;
VHF and VHF FM Repeaters; mobile; propagation; antennas;
semiconductors; vacuum tubes; station assembly and operation.

The complete Handbook of Amateur Radio Communication!

TJhe A R
$4.50 U.S.A. and Possessions, $5.00 MERI CAN ADIO
Canada, $6.00 Elsewhere, Cloth-

bound Edition, $7.50 1).5.A. Posses. REI'AY LEAGUE.- INC

sions and Canada, $8.00 Elsewhere. NEWINGTON, CONN., U.S.A. 06111



WHAT’S FREE IN NEW YORK?

The BIG Nineteenth Annual

| Single Side-Band Show

TUESDRY OF ~ THAT'S WHAT

WEEK

EVERYONE IS INVITED!

Here's your big opportunity to see all the
newest Ham gear from the leadinq manufac-
turers, and to talk directly with the factory
people. All at the 1970 Single Side-Band
Show, Tuesday, March 24th, from noon to 9.

All Hams, would-be Hams, CB-“Hams”, and
their friends! Come to the Penn Top Room
of the STATLER-Hilton Hotel, 7th Avenue
and 33rd Street, New York City (opposile

Pennsylvania Station).

SHOW SPECIAI.S! Big Savings

, VTECHNICAL SESSIONS

“Informative discusslons by the
experts from leading eqmpment
- manulacturers.

Come—see the bare

INSIDE STORY

(top-less and bottom-less)
~ OF THE NEW MODELS!
. «+SIGNAL/ONECX7
~« NATIONAL NCX1000
'+ CLEGG 22er MKIl
< GALAXY FM210
 HY-GAIN 400 (HEAVY DUTY ROTATOR)

. THE NEW YAESU “F” LINE
AND MORE

Har

NEW YORK CiTY ‘

“Awarded every hour on the
‘hour. (Be sure to bring your
Ham Licenss.)

Coordinated, in
the interest of
Amateur Radio, by...

8 Barelay 5t.
{212) BArclay 7-7922

'VALUABLE PRIZES

r l$
*HAM HEADQUARTERS, USA"®

JAMAICA, L. 1.
139-20 Hillside Ave.
REpublic 9-4101

Partial List of
EXHIBITORS

AEROTRON
APOLLO ENGR.
CLEGG
COLLINS
R. L. DRAKE
GALAXY
HALLICRAFTERS
HAMMARLUND
HAM RADIO MAGAZINE
HY-GAIN
NATIONAL RADIO
SBE
SIGNAL/ONE
SPECTRONICS
SWAN
TRI-EX
WATERS
efc,, etc.

on

Route 110 at Smith 5t.

l FARMINGDALE, L. I.
(516) 793-7995
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YAESU “F” LINE

NOW, DIRECT TO THE AMATEUR.

SPECTRONICS OFFERS

PRECISION EQUIPMENT/ DELUXE FEATURES /LOW COST

FT dx 560 TRANSCEIVER

Best buy in a transceiver today, the FF dx 560 is
a complete station in one package. Design fea-
tures include zero backlash planetary tuning dial
easily read to less than 500 cycles. Double con-
version tunable 1.F. system which results in drift
free operation combined with high receiver sensi-
tivity, Compare the features and specifications of
this fully integrated transceiver before you mak

your rext purchase. ‘

Features: Builtin AC power supply, built-in VOX,
built-in dual calibrators (25 and 100 KHz), bujli-
in Clarifier {off set tuning), all crystals furnished
80 through the complete 10 meter band, provi-
slon for 2 additional auxiliary transceive bands
outside of the amateur frequencies, 10 MHz WWV
receive band built in, break-in CW with sidetone,
selectable USB & LSB.

Specifications: Maximum input: 560 W PEP SS$B,
500 W CW. Sensitivity: 0.5av, $/N 20 db. Selec-
tivity: 2.3 KHz (6 db down). 3.7 KHz (60 db
down). Carrier Suppression: More than 40 db
down. Sideband suppression: More than 50 db
down at 1 KHz. Frequency range: 3.5 ta 4, 7 to
7.5, 14 to 14.5, 21 to 21.5, 28 to 30 (megaheriz}.
Frequency stability: Less than 200 Hz drift in any
30 minute period after warm up.

Complete only $149.95.

'SPECTRONICS WEST

BOX 338 » LAKEWOOD, CALIF. 90714

SPECTRONICS EAST

STOW, OHIO 44224

BOX 1457 =

B eyt g et ey

FV-400S EXTERNAL VFO

Companion External VFO for the FT dx 560 Trans-
ceiver, the FV-4008 enables cross band operation
and provides the operator with separate receive-
transmit capahility.

FV-400S features solid-state vscillator, buffer,
and regulator. Covers frequency range from 8.4
to 8.9 MHz, and is powered by 6.3 volt AC sup-
pfy. The same heavy duty gear Train is used in
the VFO as in the FT dx 560 Transceiver. Fre-
quency stability is less than 100 Hz drift in any

30 minute period. Complete only $95.95

FL dx 2000 LINEAR AMPLIFIER

Full 1200 W PEP S8B or 1000 W CW Linear com-
patible with any 30-100 W exciter. Features built-
i solid state power supply, SWR bridge, manual

or automatic exciter controlled relay, ALC con-

nection provided, forced air cooling, 117 or 220
V AC Operation ¢ptional, built-in low pass filier,
grounded grid ¢ircuit. - -
Desk top size, 8L4"” high, 1414" wide, 114"
deep, weight approximately 40 Ibs. Front panel
is styled in nonspecular chrome with back fighted
meter face and operating indicator lights, Heavy
steel cabinet finished in functional bliig-gray.
Complete only $229.95

[D] SP-560 SPEAKER
Matching heavy duty spe%%qg;;plet‘éé“fﬁe VEY
Line Station. Unii is specially designed for voice -
frequency range. ™ Complete only $19.95

Write for literature

or order direct from Spectronics
Spectronics warranties the F Line for a period of
one year after date of sale. Continuing service is
available for complete satisfaction.



“The TR-4 is the hest rig | have ever
known to be made. Glad to own nne.”

Dan Tangorra, WAZFWH
Tacoma, Wash.

WFinally got what | wanted!"”

Ronald E. Lyons, WB2BQX
Qakhuyst, N, J.

w4 superh piece of equipment, no
comments hecessary.

C. G. Noakes, G3UHR/V02
Labrador City, Newfoundiand

uGreat rig—First confact was an ONS
in Belgium.'*

Bill Busse, WASTUM
Mt. Prospect, L.

+Best wear | have had the pleastre of
working with. Receiver is exception-
ally sharp and stable,"

Albert ¥, Mifchell, WASBUP
Jeftersonville, ind.

“Nothing to comment, except that my
TB-4 is z real jewel, and 1 am very
satisfied with it. [ would like ta re-
ceive the catalogue of your preducts.’”

Joe Braz Ribeira, PY4UK
Mante Carmelo (MG) Brazil

45 yery E.B. piece of equipment, Audio
very nice, especially on SSB, which is
rare.”

Thomas F, Totten, Jr. WB2GIR
Saratoga Springs, N, Y.

“Running it with a Masley “‘Classic”
heam and proves a most fine and nice
transceiver. Really proud of it.”

Orlande Escaders O., CE-3-0E
Santiaga, Chile

“Lnoks gond—sounds good—very well
pleased with -performance.”

Wayne M. Soreason, WABETL
St. Paui, Minn.

“Have had Drake 2-B for three years.
Knew that TR-4 was same Good Stuff.”

Charles E. Bishop, WASFTT
Columbus, Ohig

Yjust what | always wanted.”

Daniel N, Hamilton, WAAWXQ
Ashland, Va.

““Why not hoild 2 good & Meter SSB &

AM Transceiver , . . hurry up, I'm
waiting.”

+ Harold A. Zick, WA9IPZ

Creve Coeur, 11L.

HExcellent equipment,”

W. T. Newell, WBSUZU
Palm Springs, Galif.

#0.K. 100 x 100, RY-4: O.K./W-4: 0.K./
L-4: 0.K. Yery Good!”

Franscisco Fau Campmany, T1-2-FAL .

San Jose de Casta Rica

ip peautiful piece of eguipment. My
second piece of Drake. The first was
a 2.B and this sold one triend an R-4
raceiver and another a TR-4, We are

Drake-minded here in fown, Many

thanks." .
Charfes E, Boschen Ir., WAIWXR
Ashland, Va,

Hiim sure this, like the other Drake

equipment 1 have, is the finest money

¢an buy, YOU MAY QUOTE ME ON
THAT."

t. E. (Ed) Duncan, WAABRU

Greenvilie, §, C.

si'm a real happy man with it. Does &
real good job ot getting thru.”

Jerame D. Lasher, W2RHL
Hamburg, N. Y.

‘figeplaces my TR-3."
. 6. Reekie, YE & AFS
taigary Alberta Canada

i'Finest performing gear | have ever
had the pleasure of operating.”

Miltan G. Garter, W2TRF
Lakewaod, N. 1.

upg Saveral months have passed . . —
| now employ TR-4 as mobile unit and -
base station, ! have logged more than
1000 contacts, many being rare DX, |
am looking forward to owning a second
piit to be nsed strictly for mobile,
To date TR-4 has heen trouble-frem.’”

Milton G. Carter, W2TRF
lakewood, N, L.

“Well pleased.”
Rev. James Mohn, W3CKD
Lititz, Pa.

] am delighted with Drake gear, This®

is the second of your transceivers for

‘me. | have psed 2 TR-3 in my car for

ahout 2% years —only trouble: replac-
ing a fusel”

Guy N. Woods, WA4KCN

Memphis, Tenn.
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