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» HOW TO BECOME A RADIO AMATEUR

* OPERATING AN AMATEUR RADIO STATION
* THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone starling out in amateur radio will find these publications a necessary
part of his reading and studying for the coveted amateur radie operafor’s
ticket, Wrilten in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the "Gateway to Amateur Radio,”

$9.50
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HI\LLICRAFTERS NEW SR-4OOA HAS INCREASED
POWER TO 550 WATTS PEP. WITH IMPRONED .
RELIF\BILITY FOR CONTINUOUS DUTY OPERATION.

The incomparable new
- CYCLONE [II features:

A..increased SSB input

and ocufput power with
Hallicrafters' engineered
exclusive Power Amplifier tube
balancing adjusiment. It

- provides matching and peaking
- of tube gain for continuous,
maximum power output.

B. Improved reliability through
aptional HA-60 heavy duty,
high efficiency cooling fan (6.4
CFM rated) for Power Amplifier.
Permits continuous duty
operation in either S8 or CW
modes at high power [evels
with greater reliability.

C. Easily accessible internal
adjustment paneis include

- AGC attack, Carrier balance.
{3) YOX controls, S-Meter
adjust and CW side tone
volume for interface with
various types of microphanes,
tube aging and general
performance adjustments.

I¥. Rear panel input/output
terminals and connectars for
phone patch, accessories,
power supply, artenna pius
provision far comimon or
separate receiving and transmit
antennas, or linear

amplifier operation.

Of course, the new Hallicrafters
SR-400A also has semi
break-in CW, RIT, AALC, VOX,
USB/LSB, < 1 KHz readout,
noise blanker pfus many

more exclusive features.

| Ask for it at vour local
Hallicrafters™ distributor.

G
| hallicraffers

600 Hicks Road
Rolling Meadows, Illingis 60008
A Subsidiary of Morthrop Corperation,




EVER WONDER
IF YOU’'RE WANDERING ?

With a Collins 328-3 Transmitter, you'll know

you're locked on frequency. That's because f,_\\
the 325-3 has Collins’ stable PTO, plus crystal- bOLLlNS
conirolled beat frequency and HF conversion o X
nscillators. \""—’7/

Con't be a drifter. See your Collins distributor,

COMMUNICATION 7 COMPUTATION / CONTROL
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Complete packaged Multi-Band Antenna Systems -employing the famous Bassett Sealed
Resonators and a special Balun, Air has been evacuated from both and replaced with pure

helium at one atmosphere.

Highly efficient system packages including all hardware, insutation, coax cable, and copperwe
elements assembied at the factory. Camplete installation instructions included.

Multi-frequency models available for all amateur bands and for commercial use, point to pein

ground to air, military and government.

MODEL DGA-4075 — $59.50

A complete system package for primary
use in the 40 and 75 meter bands at
power levels up fo 4KW-PEP with
secondary aperation in other bands at
reduced power levels,

MODEL DGA-152040 — $79.50

A complete system package for primary
use in the 15, 20, and 40 meter bands
at power levels up to 4KW-PEP with
secondary operation in other bands at
reduced power levels.

MODEL DGA-2040 — $59.50

A complete system package for primar
use in the 20and 40 meter bands at
power levels up to 4KW.PEP with
secondary operation in other bands

at reduced power levels,

MODEL DGA-204075 — $79.50

A complete systerm package for priman
use in the 20, 40, and 75 meter bands
at power levels up to 4KW-PEP with
secondary operation in other bands at
reduced power levels,

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics, Inc.

P.O.Box 7127 - Fort Lauderdale Florida-33304

Tei: 306-66868-8418 or 306-847~1181 ¢



The Henry Family of

Fine Amplifiers

2K-4

True to its heritage, the 2K-4 is destined for &
tuture of even greater achievements than its pre-
decessor 2K's. Its rugged construction guarantees
4 long life of reliable performance. The 2K-§'s
heavy-duty components allows if to loaf along even
at full legal power. You can spend more for an
amateur linear, but you can't buy better, The 2K-4,
the big signal amplifier. .. floor console or desk
model; $795.00

3K-A

1 o wivsen up SOUT AR

2K-ULTRA

There has never heen an amateur finear amplifier like
the new 2K ULTRA. Small and fightweight, yet rugged
and reliable ... all that the name implies. The ULTRA
i destined to establish the standard for comparison for
the 70°s as the eartier Henry 2K series did in the 60's.
It ofiers all of the fine quality, engineering and con-
strugtion of jts big brother, the 2K-4, condensed into a
miniature powerhouse of radioc frequency energy.
SPECIFICATIONS: ] Maximum legal amateur input in
all modes: 2KW PEP SSB, 1 KW CW- FSK (3 Contin-
vous duty performance (] Frequency range: 3.5 fo30*
MHz. 3 Tube Complement: Twa Eimac 8873 tubes, con-
ductively cocled grounded grid triodes ) Power require-
ments: 115/230 VAC, 50/60Hz. (i Drive power required:
$3B-CW: &0 to 100 watts. (1 ALC Circuit: prevents
overdrive from today's high power exciters and boosts
average taik power. 7] Output impedance: 52 ghms un-
batanced with SWR not 1o exceed 2 to 1. {3 Input im-
pedance: 52 ohms. C} Harmonic and other spurious
emissions: Second Harmonic; — 50db. Third Order Dis-
fortion: —35 db at full power oufput. (= Noise level:
— 40 db or better below one tone carrier at 1 KW.OJ
The price: $845.00

*Amateur Bands

the 4K-A

Hetry fadl

MILITARY JCOMMERCIAL LINEAR AMPLIFIER

Heniy Radio is proud to introduce the new, high
quality 3K-A linear amplifier for commercial and
military users.

The 3K-A employs two rugged Eimac 3-500Z
gronnded grid triodes for superior linearity and
provides a conservative three kilowatts PEP input
an S3B with efficiencies in the range of 60%.
This results in PEP output in excess of 2000
watls. In addition, the 3K-A providas a heavy
duty power supply capable of fumnishing 2000
watts of continuous duty input for either RTTY or
CW with 1200 watts output. Price; $995.00

The 48K-A s specitically
designed for the most de-
manding commerclal and
military aperation for
SSB-CW-FSK or AM, Us-

L ing the magnificent new

Eimaec 8877 grounded-

grid triode and vacwum ]

tune and load condens-
ers, the 4K-A represents
the last word in rugged,
reliable, linear high pow-
er RF amplificalion. One
hundrad watts drive for

4000 watls PEP input. -

PRICE: 31675.00

11240 W. Otympic Blvd., Los Angeles, Calif. 90064 213/477.6701

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

714/772-9200
B16/679-3127

Also available at select dealers throughout the U.S. See list on page 112
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experimenter?

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER + RF AMPLIFIER + POWER AMPLIFIER

1. MXX-1 TRANSISTOR RF MIXER
A single tuned circuit intended for signal
conversion in the 3 to 170 MHz range.
Harmonics of the 0¥ osciflator are used for
injection in the 60 to 170 MHz range.

Lo Kit 3 ta 20 MHz, Hi Kit 20 to 170 MHz
(Specify whan ordermg) ......................... $3.50

2. SAX-1 TRANSISTOR RF AMP
A small_sighal amplifier to drive MXX-1
mixer, Single tuned input and [ink output,
Lo Kit 3 to 20 MHz, Ht Kit 20 1o 170 MKz
(Specify when orr.lerlngl ..................... $3.50

3. PAX-1 TRANSISTOR RF
POWER _AMP

A single tuned output amplitier designed to
follow the OX oscillator. Outpuls up to
200 mw, depending on the freuency and
voltage. Amplifier can be amplitude
modulated. Frequency 3, CIIJ{]

{0 30,000 KHz - -$3.75

4. BAX-1 BHOADBAND AMP
General purpose unit which may e uged
as a tuned or untuned amplifier in RF and
audie appllcations 20 Hz to 150 MHaz,
Provides € to 30 db galn, Ideat for SWL5

Experimanter or Amateur.... ..ceconars $3.7
5. OX OSCILLATOR

Crystal controlled transistor type, Lo Kit
3,000 to 19,999 KHr, Hi Kit 20,00 to 80,000
KHz. (Specily when ocdaring)............... $2.95

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KHz .
Supplied only in HGC 6/U holder, Calibration
is £ 02% when operated in International
QX circuit or its equivalent.

(Specify reQUENCY) -t siries e $3.95

forthe
commergial user

INTERNATIONAL
FRECISION RADIO CRYSTALS

Intarnational Crystals are available from 70 KHz
to 160 MHz in a wide variety of holders,
Grystals for use in mititary equipment cen be
supplied to meat specifications MIL-C-3098E.

(GP) for “General Purpose” appllcatlons
CRYSTAL  (CS) for “Commarciel Standard
TYPES:  [HA} for “High Accuracy” close temperature
tolarance requirements,

WRITE FOR CATALOG.

INTERNATIONAL

CRYSTAL MFOG. CO., ING,
19 NO. HEE 8 OKLA GITY. OKLA. 73102




THE AMERICAN
R-ADIO RELAY
LEAGUE, mc,

" is o nencommercial ussociuﬂrm Q{ rudlo amateurs, bonded for
the promation of interest in amcteur radic communicotion and
expetimentation, for the relaying of messages by rodio, for the
crdvqnceman? of the radic art and of the public welfare, for the
re sntation of the mdlq umatew in legislative matters, and for
. the Wuintenance of fraternalism and o high standard of conduch
ttivanincorporited ossociation without capitat stack, chartered
wnder the fows of Connecticut, Its offairs ore governed by a Board
of Dmctorh elected every two years by the general membership,
_The officers are slected or appointed by the Directors. The League
15 noncommercial and no ohe commercially engaged in the many.
facture, sale or redtal of rudio apparatusls eliglble to membarship
‘on its board.

“QF, by and for the’ umcieur," it numbers within its ranks pracfi- "~

cally every warth-while amateur In the notion end has a histary of
vs dchievement as the standord- tearer in amateur affairs.
iries regarding memhershnp ‘ure solicited. A boma fide

inteFast in amatenr radia Is the only essential qualification; owner- -

*ship of a traonsmiffing station and knowledge of the cade are not
preréquisife, aithough full va!mg membenhlp is qranfed anly te
ficensed amateurs.

Alf general correspondence shauld be eddresigd to the adminis- )

lruﬂve hecdquurters it Mewington, Connecﬂcuf 061 11,

.Past Presid enl‘s
HIRAM PERCY MAXIM, W1AW, 1914-1936
" BUGENE COWOODRUFF, WBEMP, 1934-1940
GEQRGE W, BAILEY, WIKH, 1940-1952
GOODWIN L DOSLAND, WHTSN, 19521942
HERBERT HOOVER, JR. WEIK, 1962-1964

) Officers
w e+ ... .ROBERT W. DENNISTOMN,* WaDX

Vice-President . . . . CHARLES G..COMPTON,* WgBUO

a-Presidonts . . . .' . ... ROEMER O. BEST, W5QKF

CARL L. SMITH, WgBW)

. Tregsurer .« . . + . . . . .+ - DAVID H, HOUGHTON

- ® = * 8

Hengrary Vice-Presidents . . W.&YLAND M. GROVES, WSNW_

FRANCIS E"HANDY, WiBDl
L %% & w9 7

v aowe o JOHN HUNTOON,* WIRW

Conimunicafians Manoger . . . . . +GEORGE HART, WINM
Technical Consultant . » . . . GEORGE GRAMMER, WIDF

Assistant General Manoger . RICHARD L. BALDWIN, WIRU
Assistont Secrefaries . . . . . PERRY F. WILLIAMS, WIUED
- o WM. I'DUNKERLEY JR, WAZRINB

MORGAN W, GODWIIN, W4WFL
225 Main 51., Mawington, Connecticut 05111

R R Y 7'

Genaral Counsel . . . . . . . .ROBERT M, BOOTH, JR., W3P5
CUHL150 Connecticut Avenus, N, W., Washinglon, D, €. 20034
A:mlul‘e Counsel . . . . . ARTHUR K. MEEN, Q.C,, VEIRX
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“It Seems to Us..”

TIs, OMm!

8T OF U8, 4t one time or another in

OUur amaleur activities, have faced a
knotty teciinical problem. In 99% of the
cases, we’re able to come up with the answer
- either from our own experience, reference
to the Handbook, or maybe help from
another amateur. But there are iimes when
the answer evades us, completely,

Where can one turn? Among the many
functions of your League headquarters is a
Technical Information Service, This is part
af the job of our technical crew ~ the same
guys whose articles you see in (ST each
month. Many members {ake advantage of
this valuable service, with inquiries ranging
from requests on how to fix an ailing rig, to
questions on circuit theory, ete.

Some guestions asked of the TIS are
atnswered by referring inquiries to specific
articles in 8T or to specific pages in the
Handbook, particularly when the subject is
involved. For example, someone might write
us saying that he wants to huild a 4-element
qtad; whal should he use for dimensions,
and what sort of results could he expect?
The reply of our TIS crew would probably
directly refer him to such an article as the
classic by Lee Bergren, WRAIW (now WRATR)
in the May 1963 issue of @57,

Now, sometimes such a response upsets
our correspondent; un article that old? But
our philosophy is that the Q87 articie was
written only uafter extensive experimen-
tation, is still quite sound, and goes into the
theory and mechanics and practice of build-
ing a quad antenna in far more detail than
we can ever hope to achieve in an individual
respanse fo one of our members, In other
words. il is an authoritative, comprehensive
discussion «of the prohlem raised by the
member, and is likely the best advice he can
obtain anywhere.

But a4 1963 ST You don't have that
issue? No problem, since back copies are
available ut 75 cents cach. Hven if they
weren’t, we'd provide photocopies of the
article at 25 cents per page. In either case,
you'd get the info you're looking for, more
prompily than possible if the Hy. statfer had
to re-write the info into his letter to you.

Another type of letter quite often re-
veived indicates that the writer has, let's say,
a couple of spare 61465 and 4 604 and a few
other parts that he has picked up somewhere

- and would we piease design an amateur
transmitter using these components? [t
shouid be sideband, of course, and cover 160
through 10. Wow! We waould like to help.
But to tackle this sort of project could
involve a good many days’ work on some-
body’s part, designing, constructing, and
debugging. Since we must serve 4ll members
more or less impartially, the only fair re-
sponse is reference to a similar design in past
issues of OST or the Handbook.

Another point, having to do with speed
of service: we try to stay current in all
departments, and answer each question in a
few days or a week at the most. Please
remember, however, that with another week
of taore involved in the mails going and
coming, two weeks from vour writing to
your receipt of our answer should be about
the norm. 1f it takes a bit longer . . . well,
Ha. types also occasionally get sick or go on
vacation or go travelling on League business,
so sometimes there will be delays,

When writing, please be sure to share
with us whatever experience vou have had
with the problem in question. This will avoid
our reply covering ground you've already
been over and will help in getting to the
poini. Also, avoid asking unrelated guestions
in the same letier, especially if the additional
queries deal with membership, licensing,
contesls, or some other area not handled hy
the Technical Information Service. Multiple
questions in a single letter mean that vour
answers will be defayed as routing around
Hg. of your letter takes place. If you've got
several different questions, even if an diver
gent technical topics, put each on a separate
piece of paper with yvour name and address
on each; no limit to ihe number of pieces
per envelope.

Want maore details on TIS™ See the
hottom of page 26 of this issue, [a5¥]



~League Lines. ..
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Qur Communications Department is studying the possibility of an ARRL -sponsored
davtime traffic-handling svstem to supplement the presant National Traific Systein
{normally evening operation). Likely on twenty or forty meters, probably sideband,
with a late-afternoon or early-evening link with the existing NTS. No attemot to
compete with or defract from existing daytime facilities; the objective is simply to
provide an opportunity for daytime operators o be a part of the ARRL~-gponsored NTS
Zee Tanuary QST, pages 71-72 for further details,

Fifty prints of "This is Ham Radio,” the Dave Bell /ARRL film for voungsters, have
beesn placed with Association-Sterling film distributors around the U.5. and Canada
To ensure maximum availability for schools and vouth groups, the agency has heen
asked not 1o book this film for adult groups {who should get "Ham's Wide World"
from Modern Talking Picture offices,) Hg. has info on both films and on the agency
office addresses; if your vellow pages don't heip; an $.4a.8.2. would be appreciater
with your request.

Guess which publication recently encountered serious mailing problems, attribut-
able 1o computerization -- the "Memo to Mailers® from the Postmaster Generall

Though the FCC docket on amateur repeaters s still under study, we think it per-
tinent that the new Chief of the Amateur Divigion, W4BW, oifered some personal
views during hig talk at Saroc in early Tanuary: Linking should be permitted: repeat
erg should not be asgigned a channel by PCC (that's our responsibility, W4BW says
that there be po reducged power 1imit; that logging be simplified; that transmitter i.d
wan be automatic. (All of which, we are happy to say, seem to jibe with ARRL re-
commendations as formulated largely by the VRAC.)

Got troubles? Hg. has a "Legal Kit" for people facing zoning or building code prob
lems in connection with antennas; TV] kit for club committees assisting with inter-
ference problems:; list of manuiacturers supplving high-pass filters to their TV cus-
tomers; and a QST reprint on eleéctrical line noigse problems. Postage costs for eact
of the first two {tems run around 80¢ first class; a business-sized #10) 5.a.5.¢.
will handle the second two.

Conditional-Class licensees who are handicapped (and thus unable to wisit an FCC
office} are now eligible for Advanced and Extra-Class examinations at home under
the supervision of another amateur holding at least the same class of license. As
with other by-mail tests, the FCC Form 610 is sent to FCC, Gettysburg, PA 17325,
In the case of Extra, the code test should be administered first und the appropriate
notation entered on the reverse of the Form 610,

Looked at vour license latelv? Expiration dates have a way of sneaking up on voul
You may apply 90 to 30 days in advance of expiration on PCC Form 610 {or you can
renew at any time you have to modity your license, if you answer the renewal ques-
tions). The fee is $9 for straight renewal, renewal-and-modification, and renewal-
and-upgrading of license class. i you've gone past yvour expiration date, you have
a one yvear grace period in which to renew without taking the exams, bui you must
be able to certify {and may be called on to document!) that you had two hours oper-
ating time in the last three months or {ive hours operating time in the last year of
the licensge term, ond also that vou can still copy code, at five words per minute
for Technicians, 12 w.p.m. for Conditionals, Generals and Advanced, or 20 w.p.m
for Bxtras.

QBT is svailable -- all the way back to 1915 ~~ on microfilm. Write Uiniversity
Microfiims, Ann Arbor, Michigan 48106 for prices and details.



The
CRUD-O-Ject

An Audio Filter for Hum and

Squeal Rejection

BY JERRY HALL* KIPLP, and
ROBERT M. MYERS,* WIFBY

MY ANY AMATEURS, in their search for a good
P& headset, find the comfort and sensitivity of
hi-fi “eany™ very desirable. Since these phones are
available within almost uny price range and from
many local dealers, they are quite popular. Al-
though the typical headset designed for hi-fi use 1s
comfortable and sensitive, it has certain character-
istics which are undesirable from an amateur
standpoint. The most undesirable feature is the
frequency vesponse, Hi-fi enthusiusts are interested
in hearing nut vnly very low frequencies, hut very
high-pitched tonesx, too, For amaleur ew vommauri-
cations, the high and low freguencies can be
classed as CRUD (Continuous Random Unwanted
Disturbances), because they da not contribuie to
communicaiions effectiveness. Most hi-fi phones
are oof Jow impedance, and it is vsually desirable to
connect the headser to the receiver speaker ter-
minals. This allows g good match for the headset,
but it also provides & higher imm level than is heard
with limited-frequency-range earphones,
# Asst, Yechnical Editor, Q8T

Many audio filters have been shown in Q8T
over the vears. Most of these filters have a design
center frequency of approximately 1 kiiz. in this
frequency range, a very sharp response can be
obtained easily with surplus toroidal inductors.
While these filters can (und do) eliminate CRUD,
they may also have “super” selectivity leading to «
manofone and even ringing performance. What is
needed is 4 band-pass tilter which will eliminate the
CRUD but not be ringing sharp, The CRUD-(Jfect
has these characteristics.

The Circuit

The schematic diagram of the CRUD-O-Joct is
given in Fig. |, The heart of the circuit isa 3-pole
large-percentage hand-pass filter having a Butter
worth response, It is dJesigned for an input and
output impedance of 600 ohms, with 600 Hz as its
center frequency. The impedance value of 600
ohms was chosen to match the output which is
available on many receivers, Most ardent ow
operators, when receiving, prefer to hear a tone
lower than ihe 800- to 1000-Hz rauge of the many
fifters previously published. The center frequency
of 600 Hz was pivked in preference to the higher
tones. ‘The filter desiyn also makes use of six
surplas 88-mil torvidal inductors for L1, rather
than a single inductor which would not be readily
available on the surplus market and would cost &
or % dollars new. L2 and L3 are also made from
surplus 88-mH toroids.d

The theoretical 3-dB bandwidth of the tilter is
362 Hz, and the 30-d8 bandwidth 15 I L&t Hz, fora
ratio of 3,2 ta 1. As was explained earlicr, & narrow
bandwidth with steep skirts was nof the objective
when designing this filter, The theoretical response
of the filter is shown in Fig. 2A, and the measured
Fesponse is pictured tn Fig, 2B. The attenvation of
120-Hz power supply hum is in excess of 50 dB,
and the same is frue for frequencies above 26400
Hz. Hum resulting from 60-Hz pickup in the
receiver audiv system is attenuated by more than
70 dB.

Silicon diodes CR1 and CR2, connected across
the input when 52 is closed, limit the amplitude of
sfignals reaching the output of the CRUD-(MJect to
approximately 1.2 volts pk-pk, nv matter what the
input level may be. Thus, the audio power-output
level is limited to approximately 24 milliwatts.
This is « comfortable listening level for mast
operators who use sensitive headphones. With S
and 82, selection of filtering or clipping may be

! These toraids ure available from M., Wein-
sehenker, K3DEJ, Box 353, Irwin, PA 15642, and
from Fred ;. Schmidt, WANYF, Typeironics, Rox
8873, Fi. Lauderdale, FL. 38310, as well as other
suppliers, See 8T Ham-Ads,

filter, not in place of it.

Described bere is an audio filter designed to pass only the band of frequencies needed
for good cw copy. The purpose is to reject receiver bum and bigh-pitched i-f filter
leak-through signals. While the CRUD-O-Ject is not really a bighly selective device, ir
will be of some benefit to anyone using a recefver with an ssb filter system. For truly
outstaiding results, the CRUD-O-dect should be used in conjunction with a good cw i-f

February 1972



Q
$ta

o1 sl ea] - L.
4 8 056 68
INPUT 05§ ’E'_ L2 &L L3
cmy k T
o [cRZ Y

B -

ouT
S28mH
518 QUTEUT
W33

g6mH

88 mH Toroidal Inductor

Jt

- -
N b [ ]
; "'.!
l’ =

Fig. 1 —

J
Scrape ihsulation
and salder tor
series connection
of windings,

Schematic diagram of the CRUD-G-Ject. AW capacitances are in microfarads (UF}, and all

capacitors should he of high quality paper or polyester dielectric with 75-V or higher ratings. (Sprague
tvpe 225P “orange drop” capacitors were used in the unit photographed.) Parallel capacitor combinations
of stock values are shown in the filter section, but other values of individual componegnts may be used to

obtain the desired total capacitance.

CR1,CR2 — Silicon rectifier, Mallory M2.5A,
1N4001, or similar, Avoid using smali-signal
diodes.

J1 « Phone jack.
L1 — 528 mH, made by connecting six 88-mH
toroids in series,

made independently, or both may be used simul-
taneously, The insertion loss of the filter is
approximately 2 dB, so when switching the fikter in
or oit, the change in volume is just harely
noticeable in the headset.

Constritction

A cireait hoard was fubricated to allow con-
venient mounting of the teroids with commercially
available plastic retainers.? The homemade box
measures 11 X 2 X 2 inches, Uinlike some projects,
the container was made to fit the circuit bourd, but
almost any packaging arrangement can be used.

There are suveral techniques which are suitable
for monnting & string ot toroids. Probably the most
popular is io stack them aml run a long bolt
throngh the venter. Then the various pigtail leads
can be attached to terminal strips running beside
the stacked coils. If stacked toroids are mounted in
a metal box, one end of the long bolt must be
insulated rrom the boxy or it and the box will act
as a shorted turn around all the inductors. There
are no special precautions to be takepn with the
wiring of the CRUD-(-Ject except that any long
runs of wite (over 3 inches) should be shielded to

2 pelbert Blinn  Electronic Specialties,
2007, Pomona, CA 91166 part No. LO68753.

Box

Inside view of the CRUD-Q-Ject. The inductors are
mounted with special retaining hardware, as men-
tioned in the text, This model uses a comhbination
of three capacitors across L2 and L3 to make up
the required capacitance. The circuit board is
mounted using # two-incy section of angle alu-
minur bolted to the top of the cover,

12

L2, L3 — Modified 88-mH toroid; add 40 turns No,
30 enam. wire, wound n same direction as
ariginal windings.

31 — Dpdt toggie.

82 - Spst toggle.

prevent leakage around the filter. See the pictorial
drawing in Fig. I for details on connections of the
88-mH toroids.

Operation

Connecting the filter to the station receiver is
suaple if the receiver has a 600-ohm output
terminal. The antt-VOX system in smest trans-
mitter-receiver systems is of this value. 1f a
600-0hm e is not available, an audio line
iransformer may be used to transform the speaker
4= pr d-ohm output to 400 ohms. Likewise, the
same kind of transformer may be ased to match
the output of the tilter to a low-impedance headset
oy the station speaker) if 600-ohm *'cans™ are not
available, The important point here is that the
filter must be terminated in 640} ahms at both the
input and output if proper pesformance is to be
realized.

This filter is one of the few station accessartes
which does not require “operatos technique.” On
oW it is tumed on; on phaone it is tumed off. The
two front-panel switches are used for disabling the
clipper and bypassing the fiter. There are occa-
sions wheo the operator may want to listen to a
low-frequency beat note, such ss when tuning the
receiver 1o zero the calibrator. In order to hear the

Egr madificatian,
turns at this point

' 88
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Fig. 2 — At A is shown the theoretical response of the filter portion of the CRUD-O-Ject, and at B is the
measured response obtained with a swept-frequency audio generator, detector, and oscilloscope. The scale
values of A also apply to B, with both the voltage and frequency axes being linear. {Sweep time for the
photograph was approximately four seconds.) Stock-value capacitors, selected at random, were used in
the circuit, with no “pruning™ done to optimize the tuning of the three individual filter sections at 600

Hz,

low-pitched tone near zero beat. it is necessary to
switch out the filter. The clipper should be left in;
otherwise, the operator takes the chance of getting
his ears thumped severelv by an unusuully loud
aigrtal.

The chpper is a desirable feature to include in
the circuit, as it limits the input signal to a
comfortable level. Static crashes, 80-1B over 5.9
foculs, and 8-2 DX stations are all the same volume,
The output of the audio clipper is rick it harmonic
content, however, aml the inherent distortion
products give un odd sound fo relatively strong
signals when the tilter is not used. By placing the
filter after the clipper, the audio distortion is
rednced 1o a point where it s undetectable. In
actual operation. » 600-Hz square wave applied to
the 1puf of the filter appears as a near-sioe wave at
the putput.

The clipping and {iltering feature is ideally
spited te a break-in ¢w setup. The station trans-
mitter, when heard through the neceiver, sounds
“elean™ and s equal in amplitude to other signals
on the band, Therg is y hidden problem herc,
hawever. When transmitfing with QRM on the
vperating frequency (such as in a DX pileup) an
imeapericneed operator may have difficulty picking

WE CAN REpDUCE
THE CRUD BY.S0DE.
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his own signal out of the group. This may be
overcome by reducing the setting of the receiver of
gain control, lowering the tncoming signals to just
below the clipping level. The transmitted signal will
be the same volume as before (because it is ol
fully clipped), but wili be a tat louder than the
interference, Of course, if the receiver ave s
activated, the gain of the receiver will he auto-
matically reduced by the large local signal. Any
appatent thumping, clicks, or other noises created
in the receiver are virtually eliminated with both
the clipper and filter in use. In short, the CRUD-
-Ject is a most useful station accessory, and it can
be built for less than a ten-dollar bill. HET—]

e Stravs "§s

“T recently worked u 6B}, It isn’t on the ARRL
Countries List so don’t know what it is. Can vou
help?” Any time you hear an unusual prefix in use,
yau can determine the country by consulting the
Internationally Assigned Prefix List in your ARRL
Handbook. You'll see al a glance. for example, that
iz prefix is valid for Mexico.

Phone men probably missed a secret message
sent ax part of a story on an underwater adventure
(which had nothing to do with ham rudio} on the
NBCIY network show “Primus.”” Beveral bumts of
ew at about 20 wpm were sent and, avcording to
WAZFUL and WeOAQ, who told us about it, the
message said, “American Radio Relay League™ plus

i

“Can vou amateurs read this

Robert W, Gunderson, W2J10, editor and pub-
lisher of the Hraille Technical Press, is planning to
publish an up-to-date listing of all blind amateur
operators. If you wish to be included in this list
send A posteard with vour call and mame and
uddress to: The Braille Technical Press, 980 Waring
Avenue, Bronx, New York 10469, (taken from the
RARC & HHS Flyer, Dec,, 1971]
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Some Notes on a 7-MHz
Linear-Loaded Quad

BY DAVID L. COURTIER-DUTTON* G3IFPQ

R AOST AMATEURS who have 4 serious interest

ih working DX in the 3.5- to 28-MHz bands
would like fo have antennas providing them with
forward gain on all of these bands., Today a triband
trap Yupi or cubical quad may be employed to
achieve this objective on 14, 21, und 28 Miiz,
Rotary beams are, Yor all practical purposes, out of
the question for 3.5 MHsz, but it is possible o
achivve some gain with a 7-MHz rotary beam
without having to pay u fortune for ¢ supporting
structure,

The Hy-Crain linear-loaded two-clement Yagi or
the Mosley inductively loaded beam for 7 MHz can
achieve this objective. The writer, howvever, prefers
quads to Yapis, based o fis owa esperienve.
Dit¥iculties often arise when one seeks to mount
beams for several different bands on the same
tower without marked loss of pertormance on any
hand. The yrimary problem is, of course, that a
full-sized cubical quad tor 7 MHz is 4 monstrous
structure, Such antennas have been erceted, but
they are not suited for the average amategr with a
limited budget.

The first step in buiiding a 7-MHz quad s,
therefore, to Jesign a single 7-MHz quad loop of
reasonable size which & mechagically  strong
enough to survive most weather conditions.

Linear Loading

As a general miie, 4 reduction in antenna size fo
two thirds of full size can be effected without a
noticeable drop m performance, providing care is
taken to limii the losses introduced by the loading
devices, This means that ong can think in terms of
¢ loop for 7 MHz with 24 feet on a side instead of
36 feet oo a side. An wedditional factor in choosing
a d-foot-per-side length was that the longest
bamboo spreaders that the writer could obtan
were 18 fect. Attempis were made to lengthen
these spreaders, but resubts were not satisfactory
mechanically,

If a 24-foot loap is to be used, the nest
questions are where to put the loading and what

* Markham Oak Cottape, Bucks Horn Oak (near
Farnam), Surrey, England.

If you like to experiment with anten-
nas, bere are enough new ideas about
the construction of quad antennas to
keep you going all spring and most of
the suminer.
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form of loading to use. A full-sized quad loop has
symmetrical current distribution, The cureent max-
ima uecur in the middle of the horizonta sections,
dned the current minima develop in the middle of
the vertical sections. The vurrent distribution in
the vertical elements is such that most vertical
radintion is vanceled out, It is desirable to retam
this current distribution in the shortened loop, it is
ilso desirable not to put the ioading in the center
of the horizantal clements, since maximum radis-
tirny wecurs at the current maxima, and it does not
make seose fo cut out the pertion of an antenna
that does the nost effective work., The writer,
therefore, vhose to put the loading in the vertical
sudus,

i
—

A i8]
Fig. 1 — A method for {ingar-loading of one side of
aquad element.,

‘there are fwo popular methods of loading,
stubs or coils. The writer dislikes voils for loading
since, it they are wound with u heavy-rabge wite
(desirable in onder to avoid undue losses), they awe
bulky und difficult to weatherproof, The cholee
was therefore stub loading, It would have been
possible tu insert 4 steb at each comer of the loop,
ticd back to the spreaders, But, the current tlowing
in such stubs would be enbalanced, and radiation
in unwanted directions would take place from the
stubs thomselves. There is also the considerafion
that if the same spreaders are used for 14-, 21-, and
18-MHz loaps, stubs at the vorners of the 7-MHz
loop would have o he mounted well clear of the
laops for the other bands.

The otiginal linear-loaded /-MHz quad ¢lement
was tried by the writer in a four-band quad some
vears ago. A single stub in the center of each
vertical side was used. The ioudmg stubs were made
14 fert long and were ticd on to o point near the
center of the boom. Performance of this quad on 7

QST for
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Fig. 2 - Dwmensions used for the 7-MHz quad
elements when the loop has been cut for resonance
at the iow end of the band. Depending on the
height above ground and the particular portion of
the band to be operated, the amount of center
loading at the vertical sides may have to be varied
slightly.

MHz was excellent, but the 21-MHz quad mounted
on the same boom was almost useless, probably
dve ta pickup at 21 MHz by the 7-MHz loop with
subsequent reradiation. An attempt was made to
fingd an efficient method of loading whict did not
involve long stubs “floating around.” The next step
was to try folding the wires in the vertical sections
back on themselves as shown in Fig. PA, Cugrent
distribution either side of the center part of the
vertical elements is symmetrical, us desieed, This
change resulted in a loop that was resonant neay 7
MHz, although its resunant freguency was slightly
high. Shortening of the stubs slightly. as shown in
Fig. 1B, was tried. Thix had virtually no effect an
resonant freguency. This is no doubt because the
increased end-loading effect of the portion A
almost equalled the reduction in stub length. Short
stubs tabout 4 feet long) were then inserted at the
center of the vertical sides, ut right angles fo the
vertical sides as shown in Fig. 2, and resonance af 7
MHz was achieved.

A four-band quad for 7, 14, 21, and 28 MHz
was then constructed. Much ta the writer’s delight,
there appeared to he no poticeable interference
with the pattern of the 21-MHz quad by the 7-MHz
elemments. The loading effect of the stubs would be
different at 21 MHz since they would incinde
cyurrent maxima: the result is to give a loop which,
while resonaat at 7 MHz, does not appear to have a
third-harmonic resorance in or neat the 11-MHz
band.

Yagi-Type Divectors

The reader can probably see fram the photo-
graph that the directors for 14, 21, and 28 MHz

G3FPQ's compact 4-band quad has 2 elements for
7 MHz, 3 elements tor 14 MHz, and 4 elements for
21 and 28 MHz, Pairs of Yagi-type directors are
used in place of the usual loop direstor for the
three higher frequency bands.
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Fig. 3 — Diagram of the tmatching section used on
the 40-meter driven elemant. The gamma capacitor
employs a 100-pF air variable and a 100-pF
high-voltage silver mica connected in paraliel.

vonsist of pairs of stacked Yagi-type elements level
with the driven elements. There are two pairs of
Yagi directors for the 10-and 15-meter elements at
approximately 6-foot, 6-inch spacing, and one pair
of Yagl directors for 20 meters at approximately
[3-foot spacing. The overail length of the directors
is 31 feet, 3 inches on 20 meters; 20 teet, 19 inches
on 15 meters; amd 15 feet, 2172 inches on 10
meters. Performance of the author’s array on 10,
t5. and 20 meters at the moment is little, it any,
better than an ordinary two-element guad. The
writer has only recenily had an opportunity to
start checking out the directors to see what
adfustment they need. Current indications are that
they require lengthening, bul there v 4 good deat
ore experimental work to be done. Anyone whao
wants to fry this svsiem must be prepaved to doa
goud deal of cut and try to tune the directors, if
any real increase in performance over a standard
two-lement quad is to be achieved.

Chne also has to bear it mind that when dealing
with multiband quads the resonunt frequeney of
Y agi-tvpe directors is likely o be atfected to a far
greater extent by the proximity of other glements
than would be the case for a quad-loop director,
This is because a Yagi director 15 a comparatively
high-} element. From the theoretical point of
view, the drawback to quad-loap directors is that
the reactances involved are such that there is a

(Continued on page 40)




High-Frequency Atmospheric Noise

BY CALVIN R. GRAF.* WS5LFM, AND MARVIN R, CLINCH,** K2BYM

Part {1 -~ Some Simple HF Atmospheric Noise Experiments T

N PART 1 of this article. the autbors discussed
high-frequency atmospheric noise and the geo-
eral distribution of noise sonzces (thunderstarms)
auross the surface of the eastin Ta this part, we will
describe sutne simple experiments which the ama-
teur radio operator or vxperimenter can conduct at
home s he can learn mote ghout atmospheric
noise, weathet fronts, seasonal effects on thunder-
storms, acarby storm effects on radio reception,
and the like.

Thunderstorms, Lightning, and Radio Noise

Recent data, gathered by the Orhiting Solar
Observatory, {O80-R), in a global survey of night-
time thunderstorms, showed that there were ten
times as many lightning starms scen over land as
are wen over the aceans. The weuther about the
equator iv more severe than in the temperate
regions, bath more trequent and over longer
wasons, 1t is to be noted from any globe or map of
the earth {Fig. 13 that the lundmass concentration
un the surface of the earth is such tlat there are
only three arcus of Tand of any size which lie on
the equator. These wrews are located along the
eguatar from Cenfral Amenca (o South America,
Central Aftica to South Africa, and Southeast Asia
to Narthern Australia. The annuat rainfull through-
out the world also follows this landmass rule, with
the three arcas alung the squator receiving over B
inches of average rainfall per year. These three
areas are the source of numerous thunderstorms
which produce great voncentrations of atmos.
pherics that are received in some  magnitude
throughout the world,

These noise sources travel back and forth from
the vorthern irea 114 to F5 degraes north latitude)
in the summer months to the sauthern area i10 to
15 degrees south latifude) in the winter months. In
uther words. the noise is always generated in the
area where it is summer., The majority of these
thunderstorms moves along @ line inclined about
10 degrees west of a north-suuth line, As can be
wen from Figs. 1 oand 2, the dsfterence between
noise generated over land and the noise generated
vver water {both near the vquator) is about 40 dB
(LU0 dB vs. 50 dR abave KTBL at 1 MUz,

It you live in « part of the U8, which has
frequent thunderstorms, such as the Gulf Coast
from Texas to Florida, vou are well awase of them

+ w07 Zornia, San Antonio, TX TR213.

1342; 1500 Skenandoah Dy., R, D, 2, Uneiwda, NY

+ Part 1 of this article appeared in QST for
Octoher, 1971,

1@ = Boltzmann’s constant, 138 X 10723
joules per degree Kelvin, ‘' = femperature in
degress Kelvin, and B = the recaiver bandwidth in
hertz,
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and think nothing of their ccomrrence, However, if
sl Wve in a part of the 1.8 where thunderstorm
ueeurrence is rare, such as the West Cnast, vou may
aot tully appreciate the fury of a4 vialeat thunder-
storm, These storms are mnportant to wae, as it is
during the lightning-stroke process that nitrogen,
s vital to the life vycle on earth, is returned to the
weoumil, To give you un idea of 1ts swesome power,
4 thunderstorm has up to 50 times mose potential
encrgy than an atomic bomb.

There are an estimated 1800 thunderstorms in
progress uver the earth’s surtace uf any given
mowent  throughout the year. Un the average,
lightning strilces the sarth 104} fimes cach sewond,
gencrating @ bremendous amount of raidio-fre
Jquency snergy.,

Many Unknowns About Sferics

tn spite of the fact that radio noises from
lightning, or sferics, were the first “radio™ signals
hieard by man, very dittle is known ubout some of
the specifics of sferics, In fact, there are probably
more unknowns than knowns. Much more i
known about ¢oherent radio signals than atmoes-
pheric radio noise. Fhis s mainly becuause vast
amounts of time and money have been spent on
prapagution research relating to radio signals, but
fot rudio noise. Because of the tremendous am-
aunt of waork required, the existing abscrvations on
atmaspheric noise have been necessarily lmited in
seupe. Virtually all reported sferie daty have been
obtaimed using vertically polarized, ommdirectional
whip antennas (with the exception of some work
in Furope and india). A wip antenna integrates
the nuise coming from all azimisthal directions and
virtually ull vertical directions except from aver-
heasl, where these is 2 null. Strictly spesking, if one
5 to ubtain noise data, 2t a particular sife, which
agree closelv with the published data i ¢CIR
Report 322.2 an ARN-2 atmospheric noise receiver
st be used with a 200-Hz -t bandwidth, and an
integration time uf 100 weconds, The recuiver must
he fed with an antenna 6.6 wmeters high, a whip
placed in the center of un elevated radial system
containmg ninety radiaf wires which are thirty
meters [ong. The noise data shown in Figs, T and 2
were taken with this type of eyuipment in many
iocations throughout the world. Thus it can be
secn that there 15 much yet to be learned about
atmospheric noise in the hi band. Many of the
utiknowns about sferics are described below,
Azimuthal Distribution of Sferics Sources — Figs. |
and 2 show the three mam noise-sorce areas on
the curth. The fignres show data taken with the
ARN-2 ai | MHz by the Institute for lelecoms-

2 Gee references listed at the end of this acticle,
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Fig. 1 — Noise distribution chart for June, July,
and August, 0000 to 0400 and 2000 to 2400.

munications Sciences {formerly the CRPL). These
sources  subtend  different wngles und different
azimuths and have difterent intensities at any given
receiver site, There exists no published. compre-
hensive azimmuthal hf sferic data taken with high
gain, low sidelobe antennas. The authors have
observed that from 2 to 5 MHaz. the noisc Jevel can
vary 30 dB or so with an azimuthal change of 20 ta
30 degrees,

Vertical Angle of Arrival of Sferics — Little is
known about the vertical angle of arrival of sferics.
Antenna pattern and height above ground mater-
fally atfect the ainount of sferics received, Beam
steering (or séepping) in the vertical plane would
permit an operator to separate o vignal trom stferics
if the two were not originating from the same
general arey, thus improving the received signal-to-
noise rafio,.

Polarization «of Sferics —~ Since almost all sferic
data taken to date huve been obtained with
vertically polarized whip anfennas, little s known
about the polarization characteristics of atmos-
pheric noise, Lightning occurs beth from sky to
ground and from cloud to cloud, and thus the
polarization could be cither herizontal or vertical,
or both. The ionospheric propagation cffects
would probably play a large part here,

Sunspot Number and Sferics — Very little is known
about the varations of atmospheric noise over u
sunspot cyele. One would, in theory, have to fuke
data for about 11 years to observe sunspot
influence. OF the 70 years or so that the ivno-
sphere has been used for radio commupication,
radio-noise samples have been taken for only a few
af these vears. Since radio propagation is influ-
enced by the sunspot number, noise propagation
should also be so influenced. There have been
speculations that solsr flares and sun disfurbances
also cause changes in the atmospheric weather, and
thus might change the generation ot sferics with
vhanges of sunspot numbers. This has yet to be
investigated.

Symmetry of Radiation from a Lightaing Flash -
There are scattered reporis that lightning radiates
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Fig, 2 — Noeise distribution chart for December,
January, and February, Q000 to 0400 and 2000 to
2400.

mare energy in one direction than another. If this
is other than a random oceurrence, the radiation
from a thunderstorm cell would be greater in one
azitmuthat direction than wnother, assuming a uni-
fartn cause for the wymmetry. The authors have
abserved that in south Texas during the passage of
certain storm cells 10 to 20 miles distant), much
more interference is caused to signal reception than
during the passage of other storms. Perhaps this is
caused by the asymmeiry,

Recent Thunderstorm Findings — Although light-
ning has been erashing about for wver 4 billion
yeurs, some recent findings concerning the effects
of the moun un the earth’s weatber are most
interesting. Meteorological data tor the past 25
vears from 108 weuther «fations in the 1.5, have
been closely examined to determine if there was
any influence of the moon on the earth’s weather.
Statistical analysis of these data showed a peak in
thunderstarm frequency on the second day aftera
full moun, An earlier study showed that an analysts
of 62 veurs of rainfall records measured at o
network of U8, stations indicates that inergased
rafnfufl can be especied three days after a new
moon or three Jays after a full moon.

Both of these studies showed a connection
between the phases of the moon and increased
thunderstarm and rain activity. A natural conciu-
sion would be to sav that there would be increased
sferic activity 2 to 3 days after & full moun. 1t is
precisely in a study such as ihis that radio smateurs
can contribute.

Earthquake Lightning and Sferics — In some parts
of the world, carthquakes are frequently accom-
panied by various forms of hghtning. The exact
cause of this lightning & not certain, but it is
believed to be caused by u piezo-electric effect in
the carth’s crust. This would occur in the crust
wldeh contains a high concentration of a crystal-
fine material, such as quartz. Researchers suggest
that it may be possible to predict earthquakes hy
observing this clear-sky lightnmg. Yerhaps what one
would do s to vbserve 8 sidden increase in sterics
activity o intensity in a particular band of
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frequencies and correlate this with reai-time wea-
ther and rain probahility. if no rain was observed
within a certain radius of the reporting station, one
might stigzest the possibility of an earthquake
causing the increase in the seismo-clectricity. (For
the hearty individuals interested in this form of
activity we might suggest you build 2 'quakeproof
shack.)

Sote Simple Sferics Experinents

The vxperiments described below are meant to
be basically simple, so that one can implement
them with the addition of fairly simple antennas or
equipment. Many of the experiments can be
performed, and very meaningful and worthwhile
data gathered #nd analyzed, by the simple means
of good monitering and log keeping, without the
addition of any equipment to the ham shack. The
eaperiments are not areanged in uny particular
arder of ease of performance or value of return of
data. Different rdeas will appeal to different
operators because of equipment availubility, real
vstate available for antenna installation, amount of
time to dedicate to listening, and the like,

Generat Comments for Observers — Obviously. the
mast important piece of equipment needed in any
sferics observation program is the receiver. It is not
necessary  fhat the receiver have “‘full house”
capabilities: even the less expensive receivers will
he wdequate for many of the experiments, It is,
however, guite impottant that the receiver noise
ligure not he the bmiting factor for good noise
data, Our suggestion is that the receiver have a
noise figure of around 10 dB or less. [f the receiver
itself does not have this, ¢ transistor preamplitier
or preselector of low noise and high gain can
greatly improve the overall noise figure, We ure not
tooking for absolute nolse measurements in the
following experiments but neither do we want to
mask the “wanted” naise in the nnwanied receiver
noise.

Fxperience can be gained quickly in obwrving
individual sferics and eencral noise bavkground
leveds, but to listen to noise. we must first be sure
that there is no coherent signal in the passband of
the receiver. The receiver 1-f bandwidth should he
st its sharpest. The tuning should be very carcfully
adfusted to a signal-free frequency. (The authors
have tound that the frequencies very close to those
of WWV and WWYH - the (1S, government
standard sfations at 2.5 MHz and multiples of 5
MHz - are usually free of signals.) To be sure, turn
on the receiver RFO and listen for anv faint tones,
if there ure any, vou are either toovlose o WWV,
or another signal is contaminating your tfrequency,
and any noise data may b suspect,

5 Meter — In all likelihaod, the valibration on vour
reveiver 8 meter i not verv accurate, but for all
hut the most precise measurements it will be good
ehough. Set the rf gain control for some vomfor-
table level (usually full ond, and mark it su that it
can be reset if moved. Now vou can read the
relative levels from the 8 meter. The purist might
put a calibrated step attenuvator in the tf line to
ohtait a more precise measurement of the noise
data by adding or subtracting attenuation to read

the same S-meter reading, and recording  the
attenuation factors.

AGC - If the age pick-off point in the signal chain
is anywhere but affer the final narrow i-f filter,
then use great care to make sure that any signat
near the “nofse™ frequency is not suppressing the
noive. Adjust the age to its fastest decay time and
individual sferic spikes may be heard, and also seen
on the 5 meter. It the age is turned off, most §
meters are also furned off. It would be quite useful
te be able to read the level of the noise without agc
heing turned on, so an *“‘outboard™ meter would be
useful for the most precise measurements.

Sound of Sferics to the Far - Mast means of
cammumnication are dependent on what the signai
suunds like to the human ear. Morse code, ssh, a-m.,
and fm are received by the ear and processed by
the hrain. In some cases mechanical devices {pen
weorders tor Morse code, printers for RTTY) are
used to record the intellience, or the eve itele-
vision, oscilloscopey is used. But m most cases, it is
the ear which is most aften used. Sferics vresent
ditferent sounds to the ear depending wn rudio
frequency, disiance from the receiving station,
whether the BFO is on or off, receiver i-f hand-
width, urdio gcuity of the aperator, and the like.

In general, if one listens ta very-low frequencies
(vIf} on a whistler receiver (an audio amplifier tied
to 4 arge loop antenna3} covenng a nominal | to
20 kHz. pops, clicks, and tweaks will be heard.
Over this frequency range the sounds are rather
masical. In the 2 to R-MHz frequency range the
car must be sharper and trained a bit more to
recognize the various sounds of the different
sferics. One can often assess the distance of the
source by the sound — 4 nearby lightning flash
gives rise to a very vlean, powertul click. Distant
ones, because of multipath, sound like » *“tweak,”™
several impulses in rapid succession. Tweaks often
have a musical sound end bave been likened to the
sound of bursting bubbles of fat when food is
frying.

It one connects an osailloscope ta the i-f nutput
of the receiver, individual sferics are ahservable, [f
the scope is st to be trigeered hy the first sferic to
arrive, 2-hop and 3-hop sferics vun be observed as
they follow the first 1-hop steric hy a nominal 1 to
& milliseconds Vtoo clese together to br discerned
by the car as separate eventsy, But they will sound
more like 4 short tweak the more distant they are.

When a strong neatby thunderstorm is raging,
the sferics will be bursting at such a terrific rate
that at 2 MHz they will sound like a random hiss,
just as a recetver output usually sounds at 30 MEHz.
This is really unusual to hear at 2 MHz but when it
occurs, frequencies from the low ond of the
broadeast hand to the low TV channels will be
affected,

T'wo Harisontal Dipoles at Right Angles

This vxperiment 1s perhaps simplest of all the
expeniments that one can perform to obiain
meaningtul data gbout hf sferics, A switch or relay
is used to change the antennas to the receiver so

3 see Johnson, *Amateur V.L.F. Observation —
How to i.dsten for Whistlers,” QST barch, 1960,
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that one can compare the noise level received on
one horizontal antenna o that of the other
horizontal antenna, The orentation of the anten-
niss is not too important, just so they are posi-
tioned essentially at right angles to each other.
Both antenmnas shoubd be dipoles cut to the same
trequency band, such as Lo, 80, or 40 meters.
(Use of the clear frequencies near the WWV
frequencies would require antennas for the 120-,
&, ur 30-meter hands for the 2.3, 5-, and 10-MHz
frequencies.) The sferic level is rather low above
about 1 MHz (day or night) so that the dipoles
for X0, 15, and 10 meters wonld not be as usefil
{except when thunderstorms are acling up in the
local (= to 100-mide area. For most practical
antenng heights availuble to an amateur, a half-
wave dipole, center fed with coax, is acceptable.
Proximity of the ground minimizes most of the
unbakanced effects arising from the coax feed. The
typical figure-right pattern of a hotizontal dipole
located a half-wuve ubove ground s well preserved,
and there are nulls in the horizontal plane off the
ends of the antenna which are 20 to 30 dB down.
Off the ends of a horizontal dipale, however, the
vertical polarization pickup is maximum, Record
the S-meter difference between the antennas by
abserving the fluctuating meter and estimating
some average velue. Record. alyo, a shoré narrative
relating to receiving conditions such as “no sfer-
jes,” “hursts of sferics.” “occasional sferie,”™ local
rain.” “lightning in the area,” “thunider heard,”
and so on, Ohbserve and record the sferic level every
half honuar or hour during the listening period.
Compare the radio noise observed with the evening
TV weather forecasts to see where the thunder-
storms are located in comparison with the inter-
ference caused by them in vour area. Your
observations can also be compared with the daily
ESSA weather Yoreeasts in vour local newspaper.

Vertical Antenna and Hovizontal Dipole

This experiment compares the noise picked up
by a 2-, 8-, or 10-MHz quarter-wavefength verticai
antenna to that picked up by a halt-wave horizon-
tal dipole for the same band, A lurge diftference will
ordinarily be observed in the experiment because
of the Jifference in the two antenna patierns in
both the horizontal and vertical planes, Stormns at

Fig. 3 — Horizontal dipoles placed at different
heights on the same supports. The highest dipole
has the lowest take-off angle,

different distances will aifect one anteona or the
other as a thunderstorm moves through the unten-
ng “beam.”™ One must also account for the differ-
ence in any power-line noise pickup.

Two ar Three Dipoles at Different Heights

Horizontal dipoles placed at different heights
abave pround (Fig. 3) will have different vertical
take-off ungles. Table 1 shows the approximate
height required for take-off angles of 10, 30, 60,
und 80 degrees for frequencies from 2 to 28 MHz.
Two or three of these antennas can be installed at
the desired heights to provide voverage vut to 2200
km, 1600 km, 350 km, and 105 km, respectively,
when propagation is via the Fo layer. (This is
generally the case at night tor all frequencies and in
the davtime Tor frequencies above 14 MHz.} The
dipofes should be installed in such a manner as to
provide maximum coverage in the peneral direction
ol the noise sourees, In the U.S., this would be in
the general direction of the Gulf Couast or Central
American  aenr. Compare the sferics heard on
different hands to weather forecasts on TV. Plot
locations of thunderstorms vompared to the pen-
eral antenna patiern. Determine oo what bands
signals ¢an he heard during severe local lightning
storms. In the latter case, determine if cloud-to-
cloud or cloud-to-ground (honzontal or vertical)
lightning flashes cause most sferic noise.

Hf Beverage Antennas for Receiving

This method of operation employs directional
reception (Fig. 4). The Beverage antenpas ave used

Table 1

Lobe Maximum 1¢° 300 &B0° 80°

Distance via 2200 km 1000 km 380 km 105 km

Fa layer

Antenna height 1.43A 0.5A 0.308A 0.256A

2 MHz 700 tt 256 ft 150 ft 126§t

4 MHz 360 ft 123 ft 75 ft 63 it

7 MMz 201 ft 71t 43 ft 36 ft

14 MHz 101 ft 35 it 22§t 18 ft

21 MHz 67 ft 24 ft 14t 12 f1

28 MHz a0 ft i8 it 11§t aft
Table | — Vertical take-off angles for different harizontal antenna heights above

ground. The 10-egree vertical take-off angle would provide best lang<distance
coverage, The BO-degree take-off angle would be best for coverage of thunderstorms
from J to 60 miles from the receiving station.

FYebruary 1972
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at hf for receiving unly, lo reduce interference
from undesired signais and sferics, This is especially
warthwhile to implement on 3.5 or ¥ MHz if
sufficient real estate is available,. The Reverage
untenna is well known for its use at very-low
frequencies, but it is not so well known for use at
the higher frequencies ¢ 2-30 MHz). The Beverage is
only about [2 percent efficient when used at hf
but it has the advantage of about 13 dB of
directive gain at 2 MHz when euch leg s 10D
meters long. The directivity will allow a betfer
indication of the dircctionality of sferic sources
and will provide a means for separating the sources.
Fig. 4 represents o typical array tnade up of a
number of legs, each 100 meters long. Each leg can
he just a foot or two above the earth, The spacing
hetween adjacent legs v 7 degrees. The center
wmall-diameter end of the beverage jegs can he
connected together. Coax cable would then be
used to feed a receiver. The distant end of each leg
is terminated with a 470-ohm carhon resistor. The
ground end of the terminating resistor can be
connected o a metal stake driven into the ground
4 few feet. Reception of signals 15 trom sources off
the terminated end of the wires. These antennas
have the advantage of ease of construction; they
have even been known to work while on or vory
close to the ground.

Sferics Received on a High-Fi Set

Connect & 5 or i0-furn syuare loap, two ur
three feet on a side, to the microphone input of a
high-fidelity ur sudio tape recorder amplifier.
When a nearby storm is present, clicks, pops, and
tweaks can be heard with the uudio pain turned full
un. fhis can be Jdone even when the loop antenna
ix inside a brick house vr garage. You actually hear
the audio-frequency components of the lightning-
stroke energy.

Sferics Lightuing- Flash Counter

Fig, S shows how a neon bulb can be very eastly
connected to the audio cutput of i receiver so that
Hehining  flashes of a given intensity mayv be
vaunted, This meuns of counting steries is especial-
lv usetu! when thunderstorms are nvcurring neat-
hv. Because a nean bulb ionizes at the samne fixed
voltage ‘uach time. it will act as 4 gate and will
ignite only when a given level is exceeded. Plot the
mumber of ilashes observed within each 10- or
15second period during the passage of a local
storm. The audio gain control is set at a comfort-
able audio lovel sa that only the stranger flashes
register. Make observations at 2, 4, 8, 16, and 12
MHz, The namber of neon bulb flashes will
decrease at a roughly lineuar rate as you go up in
frequency.

Radio Noise Data at 5 Mz

As one moves away from the equator, radio
noise decreases. As une moves up in frequency
tfrom | MHz, tadio noise decreases. Fig. & shows
the amount of noise received in northern New
Vork State at 5 MHz using the ARN-2 opmni-
directional noise receiving system. Fhe curve shows
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Fig. 4 - Diractional receiving through the use of 3
Beverage antenna.

the median nuise ubtained when 30 days of data
are uveraged for September. [t is during September
that the sun travels south for the winter, and is
over the equator vn September 23, The days and
nights are almost the same lengih (12 hours), It can
be seen from Fig, 6 that the naise is very strong for
ahout 2 hours (nighttime) and the rest of the time
tdaytime it decreases to a pomnt where it is 30 dR
weaket af lacal noon. As the sun comes up, D-layer
absorption mduces the sferics signal level by about
9 ar 10 dB per hour antil maximum absorption
acurs at high noon. As nighttime approaches, the
<ferics level increases at the rate of 6 to § dB per
hour, During nighttime hours, with the £ and £
layers gone, noise is propagated hy the Fn iaver.
The nighttime infensity s fairly constant and
remaing the same within 7 dB for the 30 days of
September. However, in the a2vent of a local
thunderstorm, the daytime level can increase hy
more than 50 dB in just a few hours as the storm
approaches and then recedes fram the swceiving
site. The nighttime notse level can increase by
about 15 dB or more during a local storm.

It should be remembered that this cusrve was
ohtained hy using an omnidirectional vertical
antenna. As such, the antenna integrates noise
from all directions. That is, as the sun sets in the
west, stations to ibe oeust otart to come in oas
propagation from that direction improves, How-
vver, the noise fevel has not vet risen very high as
unly the nolse from the sources to the east are
recetved. That is why, shortly after sunset, sighuls
in the 2- to 7-MHz band are receivad best from the
east with good signal-to-noise ratios. Then woond
sunrise, signals tu the west are received best as
there is now no noise heing received from the east.
The above example i the usual conditton when
simple receiving antennas are used (Whips, verficals,
honzontal dipoles).

10k = Z{k
OHMS

T1
C f\v.v
AUDIO BOT | 60K=100k o) "ER?
INPUT OHMS OHMS y A

o

Fig. 5 — Sfenic lightning-flash counter using a srmall
neon lamp. The lamp is connecterd across the
receiver’s audio output through T1, a smali line-to-
grid transformer.
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SEAT Noise

This type of tadio noise is cansed by the
discharge of static electricity by arising from a
chair which has been charged. The charge i
generated by the normal movement of the person
sitting in it, and can be quite dramatic if the chair
has a plastic cover. Almost everyone has naticed
this when getting out of a car with plastic seat
covers, Under dry conditions, (Texas in the sum-
mer or upstate New York in the winter). the are
drawn from a chair can be 1/16 to 1/8 inch long.
This spark produces radio noise which can be beard
above the normal sferic background Jevel from
0.55 {0 55 MHz with a dipole connected to the
receiver. This type of noise is not radiated move
than several hundred feet from the spark, Howeves,
it might be a nuisance fo a receiver in an apatiment
complex where several hundred people could he
charging and discharging chairs. walking across
Tugs, or stroking cats and the like, any activity
which might produce. static electricity. SEAT
(noise} is #n acronym for Sudden Enhancement of
Atmospheric Threshold,

The study of sferics is enlightening (no pun
intended). However, one should not gel too en-
grossed in the subject matter and fail to observe
the approach of a local electrical storm, or he
could receive a large charge (pun intended) from
the source of his enlightenmeni. When nearby
lightning is occurring, be sure to use 4 good ground
on the big antennas, and a small antenna en your
receiver for the measurements, to avoid termin-
ating the equipment or the operator hefore termin-
aling the tests.

Acknowledgement is given to the following far
their enconragement in the preparation of this
article: Paul B, Martin, Southwest Research lnsti-
tute, San Antomio, Texas; Harold F. Graves,
Sylvania Electronic Systems, Mountain View, Cal-
ifarnia; D, O. G. Villard, f1., Stanford Rescarch
Institute, Menio Park, California; Virgil R, Arens,
Arens Applied Electromagnetics, Inc., Potomac,
Marviand.
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Fig. 6 ~ Radio naise data taken at 5 MHz in
northern New York with an ARN-2 omni receiver
system. Plot shows power measurement of median
noise for 30 days in Septernber, 1968
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The RCA Carfone fm base station is shown here
with its new face. A 10 1/2 X 1%-inch aluminum
rack panel is used to contain the controls, meter,
and speaker, All ot the important operating func-
tions are controlied at the front panel. The
microphane jack is located at the lower center of
the panel. A two-channel frequency selector switch
is mounted at the lower right, near the af gain and
squelch controls. The meter switch, on-off switch,
and pilot lamp are seen at the far left.

A New Face
for the

BY DOUG DeMAW.* WICER

I'TH DUE CREDIT to the equipment design-

eis, the RCA Curfone base station is not the
prettiest piece of fm gear in amateur service,
Additionally, some of the convenience feutures
that base stations should have are not present in
the unconverted unit. Therefore, this writer de-
vided to make some modifications which would
provide hetter service from the transceiver, plus
spruce up the outward appearance. The resultant
product i3 described berein.

Some Circuit Changes

fhe Carfone shown here is the 10-watt species
which was packaged as a base station. Simitar units
are available 4s surplus which provide greater
power output, but the circuit modifications dis-
cassed here will be pretty much the same for the
various madels,

In the fransmitter seiup (Fig. t), the tuned
vircurt in the plate of the second doubler (6C 14,
designated 2V/X4) idoes not tune down to 146
MH7 without adding some fixed-vaiue capacitance.
Proper tuning resulted after adding a 3-pF silver
mica in parallel with 2L.7, the siug-tuned plate coil.
This inducter, in combination with the prid coil of
the following stage (2V/XS, 4 5763) forms a
handpass coupler. The grid cail, 2L8, required the
addition of a 3-pF silver ntica from its high-Z enal
o ground.

+ ‘Technical Editor, 57,

Carfone FM Rig

Tuned circuit 2L10, the plate iluctor for the
5763 third doubler, requires a 5-pF ulver mica
fram its high-impedance side to ground. No other
changes are required in this part of the vireuit.

The output link from the PA stage, 2113, needs
additional inductance in arder to tune the 2uneter
band. Since these was insufficient room tor a furger
link, & new inductor of the same size was made
fram No. 10 finned copper wire. However, in one
leg of the new Jink a 2-turn coil was imcluded to
increase the inductance. The two turns ate a part
of the U-shaped Hnk, and are wound near the end
of the link nearest chassis ground. The diameter of
the turas is 3716 inch, i.d.

In the model treated here only one crysial
channel was wired in. & dupiicate of the existing
oscillator was wired into the blank spave vn the
chassis, and a double-pole two-position toggle
switch way mounted on the punel to allow switch-
ing the channels, The cathode ciecnit of wach
aseillator s touted to the panel swiich so that the
desired escillator van be activated by grounding its
cathode,

A microphone connector was wired in parallel
with the microphone terminal strip on the back of
the chassis, The new microphone juck s mounted
on the front pane! of the converted umd.

Maximum rf power output from the transmitter
was 4 wafts prior to modification of the vircuit.
After the changes were made ab output of 13 walts
resulted, The operating frequency was 146.34
MHz.

Modifying the Receiver

As was done with the transmitter, an additional
oscillator was bailt into the hlank spuace on the
recetver chassiv, Channel selection is carned ot in

The original threechassis assernbly is attached to
the naw panel by means of the originai chassis
brackets. & metal shield plate is used to enclose the
bottom of the chassis, The terminal strip an the
rear apron uf the transmitter was used origmally
tor the mike connections.
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2T0 270

RECEIWVER

(B cHANGES

Fig. 1 —~ Changes to the transmitter circuit are
shown at A, C1, C2, and C3 are, vespectively, 3 pF,
B pF, and 5 pF. Coil 2L.13 is remade {see text) to
include additional inductance L1. In the circuit at
B the squetch portion of the receiver is madified to
include C4, whicht is 2 10-U4F electrolytic. Resistor
IR50 is changed from a value ot 270,000 ohms to
680,000 ohms as shown,

the swime manner as with the transmitter. and by
means of the extra sct of contacts on the same
switeh,

A cuse-history problem in the recelver was
solved by wdding 1 HRUF clectrolvtic cupavitor
{50-volt rating) from pin 8 of the squelch tube
(12AX7, 1VIX13) to ground. This cireait addition
cured an annoying ac hum heard in the audio
autput of the receiver.

An Jmprovement in the sguelch range was
effected by changing resistor 1IR30 (connected to
pin 8 of the squelch tube) from a 270,000-0bm
unit to pne whaose value is 680,000 ahms.,

The remainder of the changes in the receiver
entail moving the squelch and af gain controls to
the new front panel. Alsa, a panel conirol was
added fo switch 4 svro-center S0-UA meter be-
tween tetminal 2 of jack 12 (first-limiter current)
and pin 5 of the same jack {discriminatory. A
surplus Motorola meter was used in this modifica-
tion, but any zero-center SO-MA meter will work
satistfactarily.

The original speaker was mounted an the new

tront panel, und is protected from damage by an
aluminum geille made from perforated sheeting.
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SQUELCH

146MH?

MODIFICATION

SQUELCH
2 1sT AUDIO
AMPLIFIER

AND

Other Changes

The power on-off switch und a new indicator
lamp are rnounted on the front panel. A single-pole
two-position switch is panel mounted to select the
metering function desired, The new punel is 4 gray
hammertone  aluminum  unit which  measures
10 172 % 19 inches. The trim strip on which the
press-on white decal jettering is placed consists of a
F9 % 1-inch sirip of masking tupe which has heen
puinted red. Krylon spray paint was used for the
coloring job.

The origingl RCA emblem and carfone strip was
added to the new punel as shown in the photo. The
new panel is attached to the same brackets as was
the original sloping panel.

Closing Commeints

Some dealers sell used Carfones af reasonable
prices. Keep s sharp eye out for bargains.l The
[(watt units are ideal for use as exciters for
high-power amplifiers, but serve nicely as 10-watt
hase stations when used  independently. It
suggested  that @ thorough check be made ot the
tubes to assure that they are in good condition,
Several “softies” were found in the author's maodel,

The receiver required very little tweaking to
acquire good performance, The {inal sensttivity was
0.3 §V far 20 dB of quicting .. . . not bad for a
piece of well-ased surplus!

I Surplus two-way fm gear can be purchased
from such supé)liers us (regory Electvonics Carp,,
249 Route 16, Saddle Brook., NJ 07662, Alsa
check with Spectromes, Ine,, 1009 Garfield St,,
Oak Park, 11, 60304,
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eGimmicks a=a Gadgets

Measuring
Phone-Patch

Levels

Acc urately

8Y GEORGE #. SCHLEICHER,* WONLT

T HONE PATCHING became a legitimate activity

the first of lasuarv. 1969, for most aress of
the cuuntry, Soon afterwards, the first felephone
intesface specification was published: it covered
the voice voupler, ehd defined the signal limita-
tions 1o be sllowed at the electrical interface Jevice
in rather clear terms, On one point, hewever, the
spectiications were a puzzle in marey amatenys, The
mastmum insband voice tevef was onginally speci-
fied as being vo many 4B below a volt, averaged
el g threescoond interval. Such averaging s
unfamiliar 1o mast amateurs, and the test vguip-
went listed i the speofication is wsaally tound
vnly at the telephone company and in cammercial
laboratories. More recently, interface specifications
have been issued to cover unattended {automatic)
interconnection arrangements of the types that
might be used for a amateur repeater, When these
devices are used, different vence-tevel specifications
apply  because Jitferont vitcudt impedunces and
signal losses are encountered. Some confusion has
weatlted hecause later interface specifications de-
fine maxianum voice levels in terms of power,
refated to one milliwait, with three-second aver-
aging,

Somie wmateurs are asing VU (Volume 1Init)
meders for setting telephone-ine levels. bridging
the wmeter directly across the input leads to the
volce coupler. IF the meter indicates an averaged
pedk vaice fevel of —3.3 VU (a reasunable interpre-
tation of the interface »peciticalion) an amateur
ceriginly won't esveed the voice-power limit ai-
lowed, but he will risk supplying an unnecessasity
tow level to the party at the fur end of some
langalistance calls, Clearly, there i3 3 peed for a
level-measuring device specially designed for tele-
phene intercoanection work, Until vne comes
wiong, the author will present a way to bwld a

t 153% Dartmouth Jane, Deevfield, L 60015,
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Cﬁb‘ECTRO

The Calectro VU meter has been modified o
respond i 4 manner similar to the Western Electric
vest set specified av a siandard i dhe ietephone
company intertace specitrcatrons. A new calibra-
tion scale has been added using dry-transfer letters.

close approximation with materials that are avail-
uble tow. The approach described bere involves
weleeting a VU meter of modest cost. The meter is
modified to respond in a fashion thut is nearly
identical to that of the modiffed Western Electnie
Co W, B Couy No. 3 Naise det desembed in the
intertace specitication.

What Is & VU Meter?

A VID meter was sefected because such an
stmment s basically an ac voltmeter which has
Jdynamic characteristus that are carefully con-
trolled, For example, the seference or zoro-level
woint of the weter must be between 2(3 and 3/4 of
the full-scale vaiue, When 4 sing-wave voltage of the
reference level 18 applied o the meter. the pointer
mnst swing to at least 99 pereent of the /o tevel
within 0.3 secomd, with at least | percent but not
more than 1.3 percent overswing. Many additional
vharacterstics are descnibed jor VU meters in the
Amenican Standards Assoclation specification No.
{'16.5-1954. The W. F. Co. test sot speaified in
Beli*s technical references ulso s & Fast-acting
meter ol controtled dynamic charactensiics. 50, 4
Y1 meter is.the best choice (o be damped to
mateh the vharacteristics of the modified No. 3-A
Noise Set.

The VU meter normatly has a higher impeduance
than the oircuit va which it v to be used. For
Cireuits emploving a 6l0-ohm source and a odu-
ohm ioad. the meter impedance should be at Jeast
00 nhms, When suLh 4 meter iy bridged avross a
working circait, its »shunting etfect can cause up to
11,4-d8B foss. For this reason there are fwo common
methods of culibruting a V1 weter, In the fost
method, the meter is adusted to show the power
that will be delivered to the load atter the meler is
discopreeted. tn the second method, the adiust-
iment is ade wu as to show the power delivered tn
the iocad while the meter I8 comnected 1o the
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The electrolytic capacitors which pravide 3-second
averaging are mounted on an etched circuit board
which ts bolted ta the rear of the meter case,

cireuit, Uhe second method represents the situation
that would prevail in phone-patch work, as the
meter would normally remain connected to the
input of a voice coupler while @ patch was in
progress, to permit level adjustments to be made as
required dusing the call. Be careful, when com-
paring meter readings, not to be misled by the two
different calibration methods mentioned above,
More importantly, vou sheould be aware that
“hare” VU meters are usually intended to become
4 part of 4 control console, test set, or other
equipment asebiy, and that the markings on the
meter seale are relative and may not translate
directly to line or Joad levels. For example, the
Calectro meter used in this project requires shout
103 V rms, for un indication of zero on its scale.
Ome model of the Calrad brand s specified as
indicating zero when 1.22 ¥V rmy is applied to the
meter terminals, Such levels would be equivaient to
+2.5 and +4 dBm, respectively, if applied to «
600-ohm load. In other words, you cannot simply
buy a Vi meter, connect it to vour patch {ov
anything elsed and he assured of meaningful mea-
surements. You must know the rms voltage fo
which the meter is valibrated.

The Modification

A VU meter can be mudified to indicate the
maximum permisstble voicesignal voltages for
patching, Two operations are involved, The first is
changing the multiphier resistor in the meter, which
changes the range of the meter to 2 more suidable
one. The sccond modification is to add damping
cupavitance so that the metor integrates specch
signals over a 3-second interval. These changes will
make the meter respond more slowly than the
typical VU meter. As a precaution against misinter-
pretation, the builder may want to add o special
legend to the meter scale.

A Calevtro model D30 meter was selected
for conversion because it met the generul require-
ments givern earlier and, in addition, appeared to he

Power in Load Rms Voltage
in dBmi (I mV referencel Across @ 600-nhum fLogd

+10 2.44949
+4 1.22765
+3 1.089415
+2 01.97516
+1 0.86911

Q0 0.77460
—1 0.69036
e 0.61528
-3 0.54837
-4 0.48314
) 1.43559
-G 0.38822

=10 1.24495

=20 0.07746
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more sensitive than the coinpetitive models that
were available. It shoald be emphasized that the
component valoes tisted below apply to only this
make and model of meter: athers require ditferent
values that would have to be determined, as these
were, by direct comparison with a modified W, E,
(o, No. 3-A Noise Set.

The meter is opened by unsnapping the clear-
plastic front cover. Loosening the two srews in
the back of the case will permit the movement to
be litted out. 1t should be handled by the sides of
the scate card to avoid damage to the movement or
pointer, tnsoldering the two wires that connect to
the movement will permit separating it from the
case. HRemove the 7000-chm resistor which is
connected between one torminal on the case and
the bridge rectitier. Twa 7/64-inch holes should be
drifled in the vase ut this time to accommaodate the
No. 4 screws which will be ased to connect the
external capucitars to the meter coil. Wires should
he soldered to the screw heads before they are
installed in the case, There are plus and minus signs
medded an the back of the case. They can be used
to indicate the polarity of the external electralytic
capacitors, Remember to wire the meter according-
ty! The rear (insulated) coll contact s negative. A

Pl Y
T0 G Ry O 19
BATCH J
o ¥
R1
365 » . O
1%
+
01 o2 300uF
METER Tl-m

O

Fig. 1 — Schematic diagram of the meter modifica-
tions. RB1 is a 1-percent-tolerance, wire-wound
resistor; Z1 is part of the original circuit in the
Calectro DI-930 meter. C1 consists of three
100-UF, B-volt electrolytic capacitors connected in
parallel.
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365-uhm, l-percent resistor replaces the 7000-0hm
multiplier tesistor originally furnished; the new
resistor may be connected in the same place and in
the same way as the oid umt A damping capaci-
tance of 300 fF i required. Two ar three
individual capacitors may have to be wired in
parallel to obtain the required vaiue. They can bave
a very low voltage rating as they are vonnecied
across the meter coil where o maximum ot only «
fraction of a voit is present. 1Y the capacitors
chosen are smaull enough, they cun be mounted
Jdirectly on the back of the meter case. For sase in
handling, lcave the scule card attached to the
imovement unijl the components have been fe-
assembled in the case. The scale vard can then be
removed tor the addition of any special legend.
Transfer letters of the kind used by draftsmen and
artists work very well,

The values given above have been chosen so
that stock-value camponents can be used. A small
margin has been provided to atlow for manafac-
turing tolerances, The modified meter should
raspond fo speech signals below 3 kHz in a way
that compares very closely with the measuring sets
mentioned in the Bell interface specifications.
Error should be less than | dB and should be found
ta be on the safe {low) side. The meter will have 4
i-kHz impedance of about 6300 ahms, 1t should
he inounted only on a nonferrous panel.

Using the Modified Meter

in use, the meter should be left connected to
the input of the vuice coupler whenever a patch ix
in progress. The speech level should never be
permitted to excesd the zero or 100-percent point
an the meter scale, When the telephone connection
s made to a nearby location (such as a line served
vt ot the wane telephone vxchange that serves
youl the distant listener will receive a more
comfortable listening level if the maximum signal is
held to zbout —7 on the meter scale, Remember,
too, that if' the distant telephone user is not talking
ioud enough for gond modulation of vour trans-
mitter, he van often be muade to speak loudly if
you reduce the level of the signal sent to him.

The modified meter can ulso be used to set
levels at repeaters ur other installations that use
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An inside view of the modified meter, The two
mounting bolts and the precision resistor have been
added,

one of the unattended interconnection arrange-
ments, [n such vases, disconnect the patch from
the interface and terminate it in a &0-ohm load.
Adjust the audio level so that the maximum speech
level does not exceed an indication of --5 un the
meter scale when it 18 connected to the 600-0hm
load resistor. In this siteation, the modified meter

in progress.

ARRL Technical Information Service

Any member of the Leapgue is welcome to
dappropriate help from the Hq. technical staft in
connection with equipment problems he may
encaunter, We a5k that vou ohserve the following
puidelines so that we may provide the best passihle
service to the greatest number.

I. Before writing for tfechnical assistance,
search vour files of @5T and other ARRL publica-
tions. The answer yaou need is probably thege.
Consult  the annual index of articles in each
December issue.

2. All inquiries must relate to amateur radio.
iWe cannot respond to questions about CB, marine.
radio, hi-ti, etc., unless they concern TVI or RFI
caused by amateur gear.) Please be rensonable in
the nurmber and kind of gquesttons you ask. Limit
the number of questions to three per leiter.

3. Use u typewriter if possible; otherwise, witte
or print clearly, on one side of each sheet, Circuit
diagrams should he .on separate sheets. Put your
name and wddress (including zip code) on each
sheet, not just the call. Staple or clip the pages
together, Inciude 2 self-addressed, stamped hbusi-
ness-size envelope, (No stamp required for foreign
inguiries.}

4. For practical reasons there are certain things
we cannot do. Please do not ask for comparisons
between commercial products, or ask for advice on
repairing in-warranty commercial equipment (wnte
the manufacturer for assistance)., Do not ask for
advice ar information on urticles published in other
magazines; write to the magazine cditor or author
of that article, Do not request custom designs for
amateur geat,

5. We may refer you to a hack issue of QST If
so, and if that issue is still available. you may
purchase it. if not, photocopies of a particular
article are avalable ut 25 cents per page. Include
payment with your order.

i, Address all technical guestions to: Technical
[nformation  Service, American Radio Relay
League, 225 Main Street, Newingion, CT 06111,
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A Hybrid

Quacker Box

A 90-Watt SSB

Transmitier

The ssb transmiiter uses a minimum nurnber of
panel controls, Push-bution switches activate the
power supply and the autput-metering function. A
J, W, Miller MP-4 dial, LMB CO-1 cabinet and
Simpson Wide-Vue meter lend a modern appear-
ance to the unit,

for 14 MHz

BY DOUGLAS A. BLAKESLEE.* WIKLK, AND PETER ZILLIOX.,** WA3EQK/]

7 BRY FEW of the amateurs operating ssb taday

belong to that exclusive olub comprised of
those who have homemade transmitters. Yet, a
custom-designed rig that is tailored to an individ-
val’s operating requirements can be such a pleasure
to use. Selid-state components and circuit-board
asvembly technigques have simplified the construc-
tion task to the point where any amateur with
kit-building experience can successtully complete
anxsbrig . . . and join the club.

Circuit Details

The transmitter circuit shown in Fig. [ is
designed for the 14-MHz band and for use with «
vhi transmiiting converter o1 transverter. All stages
employ solid-state devices, cxcept for the driver
and final amplifier, which use tubes. Power output
is approximatety S0 watts PFP. If the tuned
circuits from the mixer onward are medified to
resonate at 3.8 to 4 MUz, the tronsmitter may be
used on the 75-meter band without uny other
changes, The sideband generator is constructed on
a single ctched cirenit board. The generator may be
ased s the basis of a transmitter design for other
amateur bands, if desired.

+ Assistant Technical Editor, Q8T.

¥+ 21 Long Lene Road, West Hartford, (T
06117,

The interior view reveals the shielded compart-
ments used for the driver and tinal stayes. At the
center is the VFQ, The small airvariable capacitar
mounted within the VFQ enclosure is the calibra-
tion adjustment, The ssh generator is constructed
on an etched circuit board which is mounted over a
37/8 X 7 1{2-inch cut out in the chassis. A shield
was tried between the sections of the ssb generator,
but little additional carrier suppression was achie-
ved.

February 1972

The 14-MHz transmitter consists of three sec-
fions: a VFO, an ssb generator, and a power
amplifier, The penetator was developed from a
circuit published in (JS7.1 Carrier energy at 9 MHz
Iy produced by 6. Diode switching is employved to
sulect a suitable crystal for upper or lower side-
band. The balanced modulator uses an MC1496(;
integrated vircuit which provides up to 50 dB of
carrier suppression. For tune-up purposes, a posi-
tive voltage applied to pin 1 of the "1496 provides
full carrier purtput.

The audio-input signal is amplified by a JFET,
Q1. The high input irpedance of this device aliows
4 dvnamic, ceramie, or crystal microphone to be
used. A Motorola MEPC6040 functional circnit
provides audio gain control by meuns of a de
voltage, eliminating the need for long leads carry-
ing Tow-leve! gudio o a pancl-mounted contral.
The resistive loading of the balanced-modulator

! Blakeslee, A Second Look ait Linear lnte-
grated Clircuits,” ST, July,

1971,
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{Cantinued from page 29)

C16, 017, C40 — Air variabie, pec mount {E, F,
Johnson 189-0508-005),

C28 - Ceramic tnimmer, po mount (Centralab
8258-GN).

C46, C47 — Mica-insufated trimmer (J. W. Miller
160-C).

48 — Air variable (J. W. Milter 2101).

49 — Air variable, panel mount (E. . Johnson
160-0110-001}.

C51 — Feedthrough type.

C52 — Dual-sectian air variable, 50 pF per section
(Cardwell HFD-501.

ce3 Miniature air
189-0502-004).

54 — Ceramic trimmer {Centraiab 822E2).

CB5 -~ Air variabie, pangl mount (E, F, Johnson
167-31.

C86 — Air variable, broadcast type (4. W. Miller
2111).

CR1-CR4, inel. — Highspeed silicon switching
diode, 1N914 or similar,

CRB-CRY, ingl, — Silicon diode, 100 PIV or more,
500 mA.

FL1 — Crystal filter, MMz center frequency, 2- to
3-kHz bandwidth; KVG XF9A o1 XF-UB,
Wheatlands WF-4 or WF-8, ESEL M9A suitable.
{Wheatlands Electronics, P.Q. Box 343, Arkan-
sas City, KS 67005; ESEL, P.O. Box 434,
Excelsior Springs, MO 64024; Spectrum Inter-
nationatl, Box 87, Topstield, MA 01983.)

J1-J8, incl. - Phono type, panel mount.

J7 = Goaxtal cannector, parel maunt.

J8 — 12ucircuit power connector, panel mount.

K1 — Minjature relay, 4pdt 2-A contacts, 12-V dc
zoib {Potter and Brumtfield R10-E1-¥4-V185 or
aauiv.},

K2 -- Mintatiure relay, 2pdt 2-A contacts, 12-V dc
col! {Potter and Brumfieid R10-E1-Y4-V185 or
Byuiv.}.

L1 - 12 wrns, No. 20 tinnhed wire, 16 tpi, 1-inch
dia {B&W 3015 Minwductor).

£2, L3 -~ Salenoid-wound rt choke wsed as an
inductor (J. W. Miller 70F836A1 with 4 turns
ramovec).

L4 — 2.9-t0 3.6-UH slug-tuned inductor, pc mount
(J. W, Miller 46A336CPC).

ib — 2 turns No. 28 enam. wire aver L4,

variable {E, F. Johnson

L6 - 20 turns No. 22 enam, on Amidon T-50-2
core {Amidon Associates, 12033 Oisego Street,
North Hollywood, CA 91607).

L7 — 9 turns No. 28 enam. over L.6.

L8 - 4.2 to 5,2-UH slug-tuned inductor, pc mount
(J. W, Miller 46A476CPC).

L9 — Approx. 1.2 UH, 14 turns Mo, 22 enam. wire
on Amidon T-h(-2 core,

L10 — 3 turns No. 22 enam. over L9,

L11 7 turns No. 22 epam. wire on Amiden
T-37-2 core,

L12 -« 8 turns No. 22 enam. wire on Amidon
T-37-2 core,

LL13, L186 — 2 turns No. 22 enam, over L14 and
.15 respectively,

L14, L15 — 2.4~ to B.8-UH slug-tuned inductor {J.
W, Miller 42A476CBI},

L17 — 10 turns No. 14 tinned wire, 8 tpi, 2-inch

dia {B&W 3026 Miniductar],

Milliammeter, panel

122215420},

P1, P2 - Phono type, cable mount,

Q1, Q4-08, inct, -- Motorola transistor.

Q2, a3, A7-0Q9, incl. ~ RCA transistor,

R1, #48-R50, incl. - Linear-taper composition,
panel mount.

R18 - Linear-taper composition, pc mount.

R31, R32 For KVG filters, 580 ohms: for
Wheatlands WF-4, 270 ohms, WF-8, 320 ohms;
ESEL MSA, 220 ohms.

81, 52 - Dpdt toggle,

53 — Spst momentary push-button type {Switch-
graft BX-01-6),

54 — Spdit momentary push-button tvpe {Switch-
craft BX-03-3},

55 — Dpdt momentary push-button type {Switch-
craft BX-03-6).

T1 — Audio type, primary 800 ohms; secondary
2000 ohms (Triad T-35X or equiv.],

iJ1 —~ Motorola functional circuit.

U2 — 1496 IC (Motorola MC1496G or MC15958G,
Signetics SBHOGK, ar Fairchild MAT96, or
equiv,},

Yi - 89885 MHz, or frequency specified by filter
manufacturer.

¥ - 2.0015 MHz, or frequency specified by filter
rmanufacturer,

21 -~ B oturns No. 22 enam. over a 33-0hm,

1/2-watt composition resistor.

- 5 turns No. 20 tinned wire over a 47-ohm,

T-watt composition resistor,

M1 mount  (Simpson

22

input terminals must he Kept below 200 ohms if

woad carrier suppression 1s to be achieved. Thus,
some power s required from the sudio section, A
IN21R2 transistor provides the required 0,5-volt
rms audio signal seross R21,

The output from the balanced modulator is fud
directly to the “-MHz crystal filter, FL1. (Several
different firms manufacture filters suitable for use
in this transmitter: five madels ure listed 1 Fig. 1
After the unwanted sideband lras becn removed by
the crystal fiter, the level ot the svb signal is
increased by a 40841 MOSFET voltage amplifier.
“This stage makes up for fowes in the filter and
provides 4 convenient ale contral point.

A second 40841 transistor, O, tunctions as a
mixer, combining the 9-MHz ssh signal with 5-MHz
energy from the VEQ to provide output on 14
MHz (or 3.5 MHz it a suitable value is chosen for

30

L%, A buffer stage, using a IN2102 power
transistor. provides additional amplitication and a
Sl-obur output tmpedance tor the ssb generator. A
short length of RG-174A/U subminjuture voaxial
cable cariies the ssb signal to the input of the
driver tube, ¥1.

The VFQO uses a doual-gate MOSFET, QJ, with
both gates tied together. A I, W. Miller low-fric-
tion-drive variable capacitor allows {requensy varia-
fion between 495 and 5,55 MHz. Two Jow-gain
bipolar transistors indate the variable-frequency
wscillator from the miker. A low-pass tilter is
inciuded at the ontput of the seeond butfer to
suppress harmonic energy wenerated by the VFO,
Frequency stabifity of the VEFQ is excellent. Drift
i» less than 14 Hz over any 15-minute period, after
4 To-minute warme-up.

QST for



C30 is held in place, just above the sideband
generator, by one of the pe-board mounting bolts,
To assure a good ground connection, a star lock
washer shoutd be used between the circuit hoard
and the chassis when each of the mounting bol1s is
installed, Wote that the leads from the power-
supply jack are isolated from the final amplifier by
a shield.

Power amplification is accomplished by two
fubes, a 6GK6 and a 61468. input to the {inal
stage measures approximately 90 watts PEF. A
pi-section output network is employed to match
52- or 75-ohm loads. An allsolid-state circuit can
be built for this power level. However, the cost of
suitable transistors is so high that the hybrid
approach is best for cost-conscious amateurs, at
feast for a while langer, .

Relay switching is included to perform the PTT
function and to disable the final-amplifier tube
when an external transmitting converter is used.
Push-button switches conirol a remote power
supply, uasing a control circuit similar to that
previously described in QST.2 The supply is
patterned after the “economy”™ design given in
recent editions of The Radio Amateur’s Handbool:,
to which a [2-V, 1-A 1egulated supply {(design
taken from ST3) has been added to power the
solid-state devices in the transmitter.

2Blakeslee. “Some Notes on the Design and
Construetion of Grounded-Grid Linear Ampli-
Hers," OST, Decembey, 1870,

3 Blakeslee, ““Ac-Operated Regulated De  Sup-
%)ggsl for Transistorized Rigs,”” /ST, November,

A VOX Accessory

If VOX operation is desited, the circuit shown
in Fig, 2 may be included in the transmitter. This
Jdesign is 2 modified version of the VOX unit
described In the Sideband Chapter of The Radio
Amateur’s Handbook. Here, » single 1C replaces
four of the discrete transistors emploved in the
original circuit. The GAIN, ANTIVOX, and DE-
LAY controls are mounted directly on a pe

board. Q10, an MPS-A35 transistor, wust be
selecied for low leakage if the delay circuit is to
function properly. Excessive leakage will cause the
relay, K1, to remain closed, even though no input
signal is applied,

# 2 GATE PRQTECTED

INATA L CRIO

O +idy

SILICIN
Kia{T ") ez

K1t
2y

(&)

duF ]
o e
¥ A 1] 15V

REC. AuDIQ

Fig. 2 — Diagram of the VOX. Unless otherwise noted, resistors are 1/4-watt composition and capacitors

are disk ceramic, except those with potarity marked,

CR8-CR11, incl. — Germanium diode, TN34A,
1NG7A, or similar,

CR12 — Silicon diode, 100 PRV or more, 500 mA,

K1 ~ Ses Fig. 1.

February 1972

which are electrolytic,

Q10, Q11 — Motorola transistor,
R51-R53, incl. — Lineartaper composition, pc
mount.

U3 — BRCA integrated circuit.

31
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Construction

‘The transmitter is built ina 14 1/2 X 6 1/2 X
13 4/2-inch LMB (0-1 cabinet which provides
sufficient leff-over rom for ¢ buitt-in power
supply or several accessories, The YFO is construoe-
ted in u 3 X 4 3/4 X 2 1/4inch box made from
3/16-inch-thick aluminum stock. Mechanical rigi-
dity is vital to assuke frequency stability. The coil
used as part of the VPO tuned circuit is cut from
B&W S Miniductor stock and glued to a
1 1/2 X 1 1/2-inch piece of Plexiglus, which is, in
turn, bolted to the wall of the VFO enclosure, The
VFQ, buffer, and output stages may bhe assembled
using point-to-point wiring or using an etched
vircuit bhoard. The ouiput Hlter must be focated
within the VFO enclosure to assure that harmanic
cnergy Is “bottled op.”

The b wenerstor  is  vonstrugted on
4 1/4 X R-inch  etched  cucuit  board.  Suitable
mounting holes ure provided on the bourd for the
five types of crystal filters specified wn Fig 1.
Fither the generator ot the drver/final amplifier
must he completely enclosed so that high-level
14-MHz rf does not leak back into the sodid-state
stages. The power-amplifier section is the logical
choive o he shielded, 4s it is the one that most
often causes TV! problems. Both the aGK6 and
61468 fubes must be nentralized to prevent
selfeoscillation.

Testing and Aligmnent

Remove ¥1 and V2 from their sovkets durng
initial testing. Assure that the carrier oscillator and
VF{ are operating properly by monitoring their
attputs with i generul-vcoverage receiver. Place an
f probe ta length of coaxial line with a one-furmn
link. on one vad and the other end connected to u
feceiver) over Lo, Tune in the dsb signal at Y MHz
ared adjust R18 and L4 for minimum carrier
output. The level of carrier injection has 1 marked
effect on the amount of suppression that can be
obtained; sume sxperimentation with the vahse of
U530 may be necessary. (Connect a microphone to
H and speak into it while listening to the vutput
from the balanced modulator on the receiver (use
headphones to  prevent feedback). 'The signal
should be clean and crisp. Switch 82 to TUNE, and
check to see that full carvier output ocours.

32

Spectral analysis of the transmitter output under
tweo-tone test conditions, Distortion products are
down 30 dB below a reterence single-tone test.

Move the test link to LX and tune the receiver
avross the 9-MHz dsb signal. The snwanted side-
band should be suppressed 40 dB or more. Next,
with the link around LY, monitor the 20-meter
output with the receiver. Adjust L8 for maximum
signal, ax indicated by a peak S-meter reading.
Move the link to L12 and peak €40, (46, and U47.

Plug in ¥ 1. Remove the screen voltage from the
6GEO by unsoldering the lead to pin 8, With the
test probe piaced near 115, udjust €52 for maxi-
mum indication on the receiver S mefer and ('53
for minimum, Reconnect the screen valtage to V1
und inseri V2 inits socket, Repeuat the neatralizing
procedure for the 61468, monitoring the outpuf
signal af L.17, Remove the sureen voltage from pin
3 and set €754 for minimum feedthrough signal.
Reinstall the screen-voliage lead, and conneet an rf
wattmeter in the line between J7 and a 50-0hm
dummy load. With 52 set for TUNE, un vutput of
ul least 50 watts should be indicated on the power
meter. Depress 85 and set R49 so that M1 reads
nearly full scale.,

Praper adjustment of the alc circuit can be
aceomplished only with the aid of an oscilloscope.
While monitoring the rf output on the scope, inject
a two-tone fest signal, advancing R1 until the fest
pattern shows miid flattening of the wave-form
peaks. Then, adjust K48 until the peak distortion
disappears.

The best final check of any wsh transmitter is to
ise an sb receiver fo monitor the output of the
rig, while 1t is operated into a Jdummy load.
ldistortion, excessive bandwidth, noise, or popping
are all indications of trouble that should be
vorrected betore the transmitter is used on the air.

The first coniact with 4 homemade transmitter
rivals one's tirst amateur contact for excitement.
When one of the anthors first “fired up™ the untt
deseribed in this article, a CQ call brought &
response from VP7CQ with a report of “exeellent
signal with outstanding audio guality.”™ Somehow,
tn an ipstant, cvery moment of three monthy of
holting and soldering was proved worthwhile JA5F—=]

e Stravs s

Although few amateurs may wver have the
opportunity o visit Piteaicn lsland, refuge of the
“Mutiny on the Bounty™ crew, all can now enjoy a
tonr of that picturesgue tropica! isle through the
camera and words of Tom Christian, VR6TC, Tom
has prepared a4 collection of 30 slides showing
views of the isiand, the peuple, their hoats, and the
radio station. The colection, with an 8-page typed
commentary, is sold for $8 plus %1 for postage.
For an additional £1, he will supply a + 7/8 ips
taped commentary. COrders should be sent to Tom
Christian, VR6TC, Box 1, Piteairn Island,

QST for




The VE2HN Digital.

Using NAND Logic

in two parts

Part 1 — Basic Design Principles

BY H. H. RUGG,* VE2HN

FTER DABBLING with uutomatic CQers since
the late 1930s and constructing a vatety of
motor-driven models with assorted tapes, mechan-
ical contactors, and opto-electronic sensors, this
writer finally realized that, with the arrival of
integrated logic circuits, the automatic CQer could
now core of age. A working breadboard version
was operating in 1968, and a properly packaged
unit was well underway when KIPLP “scooped”™
me with his June, 1970, QST article.d However,
this device uses a gnite different approach from his
to form the coded message.

The Dgital CQer as described here is not a
“universal design”™ with {ull detsils to accommo-
date all possible call signs, but it is hoped to inspire
others to continue their own ideas. Furthermore, it
is fabricated with 8-pin RTL logic elements, which
are now commercially obsolete, aithough still
available as surplus. The principles, however, are
certainly convertible to any of the currently
poputar IC logic families (such as DTL and TTL),
with due regard to be given to logic conventions,
pin assignments, and power-supply requirentents.
Construction details are not provided.

In some ways this instrument is similar to
KIPLPs design, but there are four major differ-
ences in concept:

1) The message is fitted into a preprogrammed
grid (or matrix) system, with $eparate X and Y
axes. The CQer steps through all positions in
sequence. This vonsiderably simplifies the programs-
ming of any particufar message, . such that no
knowledge of Karnaugh maps is necded. {However,
the cost may exceed that of a pure binary system.)

) Advantage is taken of repeated portions of
the message, so that the detailed dot-dash format
of, for example, 0@ is programmed only once,
although it is sent three times,

3) The dot-dash configuration of particular
Morse-code characters is broken up into “long”
(2-hit) and “short” (1-bit} pulses, with each being
programmied separately. This also is a factor in

The Digital
measuring 7 X 5 X 3 inches {the grid squares in the
background are two inches on a side}. The instru-

CQer s housed in a metal box

ment is .self contained,
ac-operated power supply.

including monitor and

simplifying the programming, since it effectively
cuts in half the number of bits to be selected.

4) Detailed dot-dash encoding is done with IC
NAND gates instead of diodes. Both methods have
“pros” and “cons,” and neither is a cleat-cut
winner, in the writer’s opinion. However, with
diedes priced at a few cents each, diode encoding
may be somewhat cheaper.

Message Generation

This CQer sends the following message: CQ CQ
CQ DE VEZHN VE2HN. The Morsecode charac-
ters are shown in Fig, 1, laid out more or less as
programmed. It is arranged in this way in order to
take advantage of the repetition of (@ and the call
sign.

At first it appears that 32 intervals are required
in each sequence. The mnethod of operation will
fivst be deseribed this way, although later it wilt be
shown how the actual count is reduced to 16. For
programming, visualize having an X (horizontal)
axis for the above message, along which we can
move in single steps, 32 total, as shown.2 For each
step, we may want the output to be either ON or
OFF. Also visualize o Y {vertical) axis, corres-
ponding o the different horizontal rows: in this
example there are eight 'Y positions. Each time we
step to the end of 4n X count, we advance Y one
step to the next valae of Y, and start X over again
at zero.

With the code pattern set up as in Fig. 1, we
can imagine starting with Y =@, and \tcppmz
across the 32 X posifions, each step giving 4 low or
a high output, as the CQ code pattern requires.
After the final X value (31) is reached, we advance

da* 16 Lakebreeze Ave., Pointe Claire, PQ, Clan-
a

A Pipgital Morse-Code Message Gener-
ator ” Q;S’T' June, 18970.

February 1972

2 As in most logic work, we count from U $o
31, instead of I to 32, but there are, nevertheless,
32 positions in total. bamxlarly, the 'Y counts are
designated 0 to 7, a total of 8 steps.

33



COUNT

- Y

X ZOUNT —

4 2 4 & 4 W0 12 14 16 18 20 #2 24 26 28 3ON
o L I F LA [ || o
A T o % , ﬂ— ca
z%z l = ot T ca
i | e 1 EEJSE X GOUNTS SKIFPED |0F
43 - H ~ ; —i 'll v ] vER
R = e Wl 11 —‘ RIFFED _ |HN
s s etie = H l ] 1 |¥ vez
17 | e :l L = ! SKIFPED “1Hn
Fig, 1 -~ 32-count message farmat,
to ¥ = |, restt X m zero, und repeat the second
CQ. Again for Y = 2 the same process is used for

the third CQ. When ¥ = 3, however, we want the
DE code pattern, which is completed after an X
count of 19, In order to take advantage of the
repetitive message pattern, we skip X counts 20
through 1, and advance immediately to Y =4,
X= @ for the first HN scquence. Now the HN
pattern v completed when X = 23, and we skip X
counts 24 through 31, advancing directly to ¥ =
Nz=@ for the twcond VE2 sequence, which is
identical to the Y =4 pattern. Likewise, the next ¥
step (Y = 7) calls for the same HN patiern as tor
Y =38, After Y = 7 is reached, we stari again at
Y = ¢ and the entire message repeats,

By now .the advantage of this programming
method should be apparent. By setting up the
repetitive parts of the message always in the same
X positions, each one needs to be progiammed
only ounce, although CQ is sent three times, and
VE2 and BN twice each. To uccomplish this, 2
method of skipping X counis is needed, and 2
means of identifving those Y values having the
same message format. These features ate provided
in this CQer. The Y counter can, of course, be built
to go to higher values, #nd this would be necessary
for the move popular 3 by 3 CQ sequence, and for
longer vall signs (WCAIQY, as an extreme exam-
ple}. Extending the Y counter from a 3-bit (8
count) to & 4-bit (16 count) version would prob-
ably handle most cases,

With the message as shown, gencerated with 32
counts for X amd 8 counts for Y, the total messape
length is 256 bits, Approximately 28 counts are
lost, however, due to skipping some X positions
when Y = 3, 5, or 7. As stated easlier, however, the
aotnal X count used is only 16, reducing the
messuge to 128 bits, by a technique now to be
described.

The same message 25 in Fig. T is redrawn in Mig,
2 but with X intervals twice as long, and only 16 of
them. Inspection of the wave form in various X
shots shows that three types of signals may be
encountered for a particular X position: (1) the
slot is blank (signal offy; (2) the slot is on for the
full length (first 2/3 of a dash, 2 bits); and {3} the
signal is on tor only half of the X slot {a dot, or
final 1/3 of a dash, | hit),

34

An important point concerns Londition No. 3,
which requires one bit in length, L., « dot. The
point is this — the signal oceurs uu]g, in the first
halp of the X interval, and mever in the secend kalf,
This 18 & natural consequence of the spacings used
hetween characters, letters, and words (1, 3, and 7
bits) in Morse code. (See Table [ of K1PLPs article
siving vade character durations in bits, und note
that every (isting is an even numher.)

With the above message characteristic recog-
nized, we can now see how an X ¢ount of 16 can
suffice, 30 long as we ure prepared to program two
different types of characters: ™long pulses,” vecu-
pying a full X interval, and “short pulses,” occu-
pying the fast half of an X jnferval. This s the
technique used in this NAND CQer. The program-
tiing is described in more detarl later, but a couple
of points will be mentioned now. In programming,
the short pulses are originally selected a5 iong
pulses, but just before being combined with true
fong pulses, they are guted with a “short-pulse
square wave” trom the «lock generator, so that
they appear only in the fiest half of the X time-slot
interval. The fact that long and short pulses must
be decaded separately is not a major drawback.
Programming can schect either the spaces in the
message (signal OFF) by inhibiting keying, ur the
active mark vharucters {signal ON), by enabling
keving. The VE2HN message programming uses a
combination of both.

Actually, certain rules regarding code spacing
are not followed strictly in this particudar CQer. 'lo
fit CQ into a 16-count repetitive pattern, the space
between €Qs is 3 bits, not the ideal 7. It appears in
practice that 5, 6, or 7 all sound acceptable, (A
6-hit space cannot be provided with this type of
programming.) A 7-bit space is used between €Q
and DE; listening tests indicate that this particular
spacing i a matter of individual preference: it
could eyually well have been programmed for a
5-bit space.

3 Bee footnote 1.
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Fig. 2 -
VEZHN Digital CQer,

168-count message format used in the
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Fig. 3 -- Block diagram of the Digital CQer,

Svystemn Operation

In the following discussion, refer to the block
diagram, Fig. 3, and the Hming disgram, Fig, 4.
Code speed iy set by a4 variable-trequency uni-
junction-transistor oscillator, folowed by a K
flip-dlop. This combinaiion generaies a squate
wave. A frequency range of approximately 4 fo 12
Hz covers code speeds from 10 fo 20 wpm. This
vdack squave wave drives an 3-stage Johnson
vounter (compristd of 8 tlip-tlops), The count
status is decoded by P NAND gates to generate 16
X time slots. These X time slots are energized in
sequense, one at a time, A J-bit binary counter
could have been ased, requiring only four fip-
flops, but the Johnson counter reguires fewer
inpufs io the X-decoding NAND gutes and was
vonsidered preferahle,

As ig indicated in the trming diagram, Pig. 4,
¢ach of 16 X lines is energized, in succession, for
100 milliseconds (asseming 10-Hz, 24-wpm opera-
tion), At the end of the [6th X time slot, the X
counter starts again from @ and the Y counter is
advanced one step. The ¥ couater is a 3-bit binary
counter. of B-count capability. The 8 Y time slots
are never individually decoded, but four more-
complex fime slots are derived directly from the
Y-caunter flip-flops.

Time slot

YRor ¥l or¥2 (Q 1Y.counts

Y3 DF 1 Y-count

Ydor Yé VEZ 2 Y-counts (alternating)
Y& or Y7 HN 2 Y-counts (alternating)

Here is the Digital CQer with the top cover
rernoved. Most companents ate mounted on three
perforated circuit hoards which are joined together
and mounted over the power transfarmer in the
inrm of an inverted U. The board wiuch is most
prominent in the photograph contains the powsy
supply components and the keying and monitor
CiTCuits.

February 1972

We now have 16 X time stots and 4 Y time slots or
gates suitable for being combined to generate the
message, and we must perform 3 functions with
them: select all long pulses that occur in the
message; select all short pulses {either the actual
short pulses, or the missing short pulses); and cause
the X counter to skip certain counts. This is called
the “message-teset” function.

Anather signal is used, designated X-reset. This
is a pulse generated each time the X counter star(s
over at zera, 1t is used to assure that the Johnson
counter stutts off with the corvect hif pattern tov
cach X cyele, and it is also the ¥-counter trigger
signal. X-revet also detects the fwo positions where
X cuunts are skipped (X190, Y3 in the DB
sequence, and X12, Y5 or 7 in the HN sequence),
and advances X to zero immediately. Both the
X-reset and message-reset functions wre shown in
the block diagram.

A group of NAND gates combines the X and ¥
vatues required for all long pulses. Another group
selects X and Y combinations for missing for
active) short pulses. Initially. av mentioned carlier,
these, too. are sclected us 100-millisccond puises,
but il are AND-gated with the original clock
square wave to convert them to SO-millisecond

short pulses. After long and short pulses have all
been generated, they are combined in an OR
circnid, the output of which is the wave form of
the actual final message. This wave form drives a
reed telay for external transmitter keying, asod a
manitor audio ascillator, Control circuits are pro-
vided so that an extersal key can also feed the reed
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m Tong, corresponding to s short pulse. (The LIJT

actually fires at twice the square-wave frequency,
ie., every S0 milliseconds.)

o’ For converience in troubleshooting, the main

Cﬁ,"jfi‘;&_,,' i ‘ 1 b I l timing capacitor, C1, can be disconnected by a
) metal knk, leaving only C2 in the circuit. This

| ] | 1 [T ). increases the frequency fiftyfold and allows a
LOUNTER

i
FLOUNTER e B conventional oscilloscope to he used. Otherwise, a
L | ‘"‘ storage scope is almost a pecessity because of the
! [ very low frequencies involved. {The output reed
e ! )
: relay and awlio oscillator, of course, may not
follow this highet frequency.)

(&1 5478
m:fa:: [(a ™ % e | ] Outpui huffer-inverter B3 is provided following
I flip-flop B2 because of the heavy loading by the
e j ok | clock inputs of 8 flip-flops in the X-axis Johnson
s T [ vounter. B3 is a type 900 [C, the only one of this
- —— type in the unif. its function could probably he
5,7 [Tw] HN performed by a small number of 914 NAND gates.

Fig. 4 — Timing diagram for the message CQ CQ
CQ DE VE2HN VE2HN,

relay and wudio oscillator, and to assure that the
message always starts at the beginning when the
(Qer is turned on.
The Circuit

The following remarks apply to all circuit
details. Two power supplies are used, a positive
3.6volt regulated supply for all logic, and 2
nontegulated negative 12-volt supply for various
non-IC circuits. Al 1Cs are identified in the text by
a location symbal such as “B7.” The ICs were
installed in 6 rows (A to F), each row consisting of
8 1Cs. Thus, B7 is located at position 7 in row B.
Rows A to D are on circuit board No. T (Figs. 5
and 63, and include all X- and Y-axis pating; rows ¥
and F are on circuit board No, 2, devoted primarily
to coding the particular CQ VE2ZHN message.
Board Ne. 3 contains the power supply and
autput-keying circuits, Fig. 7.

Clack Oscillator

A dmjjunciion-transistor relaxation oscillater
{1y Fig. S} is used to dJetermine the keying
frequency. Cither oscitlator types could equally
well be used. The main requirement is that the
frequency be adjustable over a range of approx-
imately 3:1 by a single variable resistor, and that a
steep nepative wave-form edge be generated.

The G.E. D3K1 complementary unijunction
transistor has a p-type base, being reversed in
polarity from conventional UITs, and therefore the
capacitor on its emitter is charged from the
negative | 2-valt supply. Front-panet SPEED CON-
TROL pot R§ varfes the frequency over the
required 3:1 ratio. When the T fires, a negative
pulse appears across R3, which is used to clock
Hip-Top B2, The output of B2 is a square wave of
frequency 10 Hz {at a midspeed setting). One
complete cycle is 100 milliseconds in duration,
corresponding to the duration of each X-axis gate
or tong pulsc. Each half cycle is 50 milliseconds
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Jobuson Counter

This circuit, locations ¢l through C8, Fig. §,
uses eight flip-flops connected in sequence much
Hike a shift register (sharing a cosmnmon clock pulse},
bui with the outputfinput loop closed via “cross-
over” connections, Bach clock pulse advances the
counter by one count, Assume that the counter is
initially forced to contain all zeros. Then, on the
next clock pulse, the input flip-flop will change to
a 1 state, hecause of the output/input crossover.
See "I'able 1. On successive clock pulses the 1 will
shift along and f£ill the counter. After 8 pulses, the
counter will contain all ones. On the 9th pulse, the
input flip-flop will change to a ¢ (again becanse of
the ceassover between output and input), and this
0 will move through the counter until, after lé
pulses, all stages contain U, as at the start of the
sequence. 1t may be seen from Table | that each
state van be identified without ambiguity by only
2 digits, as shown uniderlined. Most of these are at
the 0-1 or 1-{) changeover points; however, caunt
Mo, ¥ uses two lagic Os, ard No. 8 two logic Ls.

The various outputs of the Johnson counter are
designated us M@, M@, Mt, M1, etc., defined as
follows: My refers to the left-hand column of
Table 1, M1 the next column and so forth, through
M7, the right-hand colimn, The “true” signal, M, is
present on pin 5, because this pin is set to logic O
{negative logic) when the flip-flop is zeroed by a
reset pulse. Therefore, the pin-7 output is desig-
nated as the inverted br “false” output, M. It is, of
course. necessary to set the Johnson counter to all
zeros in order to obtain correct operation. This is
done directly on standby by upplying a de reset
voltage to all fhp-flops, setting them to zero. As
“jnsurance,” an additional reset fubction is pro-
vided throngh U29A and U30, Fig. 6, The X¢
signal, a positive gate, is inverted in U22A, and
differentiated before heing fed to U30. 130
functions as an inverter/dsiver, delivering a shart
positive pulse to all X-counter flip-tlop reset pins at
the beginning of gate X¢. From Table 1 it may be
seen that gate X is generated whenever N-counter
stages M@ and M7 are both zeros, and that all other
siapes shollld also be zero at this time. Therefore,
the counter is reset correctly onee per cycle. Even
if a false state should develop in one stage (from

QST for



LLoc

B0k

-1ev

NG NO CONNECTION

K 05¢C,

¥ CLOCK FF AND
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Fig. 5 — Digital CQer clock, X-counter,
and X-decoder schematic diagram.
Resistances are in ohms; k = 1000, All
fixed resistors are 1/4- or 1/2-watt com-
position, Capacitances are in UF. In the
author's CQer, all parts shown in this
schematic and in Fig. 6 are located on a
single board (designated board No, 11
with the exception of R, the front-
panel speed control, Alphanumeric des-
ignations, such as B3, refer to semi-
conductor component locations an the
board; see text. Components not listed
helow are identified for text reference.
Q1 — Unijunction transistor, G.E. D5K1.
R@ — Linear taper,
U1, U3-U10, incl, - RTL J-K Hip-flop
{Fairchild 923 or 9923 or equiv.).
U2 - RTL buffer-inverter {Fairchild 900
ar 9900 ar equiv.}.
U11-U18, incl. — RTL dual 2-input gate
{Fairchild 214 or 9914 or equiv.).
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X COUNTER B4-6 LFIG.G)
(951 c2 c3 &4 ch ) ot L8
u3 ] e [ . us | . us | ur | o ug | — U9 | . Ut i
[13 [T S R FF o W2 FFE .} M3 FE | id FF .| W8 o FF 3 FF w7
G o7 18 °F 10 %o F o R F 2 °F
L. zz sLme "z": 5l M N G2 I RILE ?: FIlL) _'a'z L EL gl E kT
e 5 E] 5 H £ 3 5 3 5 3 B3 E 5 3 E)
Cp Co Co () Co [ M) )
5] 5] £l 5 £] Eq 5] 5] i+ 1
IFiG. &}
_. X DECODER e
We M7 “H" w1 Mz (5] L] M“?
9 D2 s ‘ o7 1 e
= 1 18 oo i 1
uiie >3<)i3 uze  RLods o uasa}ﬂ:)’i‘ﬁ ules B3F. 13 |vise )‘-oiﬁ
W70 B < Y e N
M@ M1 M4

e
X
Count Mp My Ma Mz My My Mg oy
9 o 0 0 o0 0 o @
1 1 0 0 o0 o o o
2 1 { 4] 0 1] 0 ] ]
3 t i 1.0 w0 0 0 0
4 T I 11 0 0 0 0
5 t 1 1 1 1 0 a 0
é [ [ 1 1 1 i 0 0
7 1 1 1 1 T L
8 N 1 i ! t T
9 a1 1 1 1 1 i
10 0o o [ I ! 1 1 t
11 6 ¢ 0 ! t 1 1 1
12 ¢ 0 D I 1 1 [
13 {) 4] u Q 0 1 ! 1
14 0 "0 0 o 0 1 1
15 ¢} 0 1] Q [ ] 0 1
o L 00 a0 0 0 0

Table | — X-Axis Johnson Counter Sequence
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¥ DECODER
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T
UZBB))—O 4 4+Y6

¥ COUNTER
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B
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R 2 uzse O—oOrs
560.< T CLAGK FF
> BA~6 (FIG.5) et
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INPUT  ¢-RESET ¥ 5| 5 8
CIRCUITS 4|vzen e v
a0 uzsa UZEB D= TEHYL
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POWER CONNECTIONS
tALL 145 | FIGS. 586)

F3.EY

RESET e . . ci |
5 Y]
70 8 X FFs (PIN &1, . BUF.
LOCATIONS C1—C8 ’
4 LTH) P
IFIG.5 1. ol 72 .33»[.“
) &
53
- g & L T
Fant o ]

Fig. 6. — X-reset, Y-counter, and Y-decoder schematic diagram. Rasistance is in ohms; capacitances are in
UF, Asin Fig. 5, alphanumeric designations refer to semiconductar component locations on board No. 1.
Components not listed below are for text reference, .

ar 9923 or equiv.),
R6 — 1/4- or 1/2-watt composition. U21-U30, incl. — BTL dual 2-input gate {Fairchild
Ut9-U21, incl. — RTL J-K flip-flop {Fairchild 923 914 or 9914 or equiv.}.
POWER SUPPLY
GR1-CRS, IN2DTTS Rl%\%" '1::3"“2 aulilgzz

Fig. 7 — Power supply and
output circuits, board No.
3. Resistances are i ohms,
& = 1000. All resistors are
ifd- or 1/2watt com-
position unless indicated
otherwise, Capacitances are
in UF; those with polarity
>-12v  indicated are electrolytic,
Components not listed
QUTPUT  GIRGUIT below are for text refer-
enge,
cq DsS1 - 117-V  neen-
indicator assernbly.
K1 -~ HReed relay, G, P.
Clare CRZ1057 or

GRE : aruiv.
el $1, 52 — Spst, toggie.
e S3 - Spdt, toggle.
C&L;‘fm T1 — Power, 117-V pri-

mary; secondary 20 Y
et, 0.5 A {Hammond
166G20 or  equiv.:
Hammond Mfg. Co.,
Lid., 394 Edinburgh
Rd., North, Guelph,
Qnt., Canada).

T2 — 700 mW audio; pri-

a5
CR1G ZNIGIEA

mary, 250 ohms ot;
secondary, 3.2 ohms
{(Hammond 148G or
aquiv.).
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Laoking into the top of the CQer with two of the
three circuit boards removed. The power trans-
former may be seen at the center of the chassis,
and the powersupply circuit board is shown
edgewise. Just to the teft of the transformer is a
connector through which power and signals flow
when the two circuit boards are reinstalled.

noise, eic), it will be correcicd within one cycle,
Also, if the unit is turned on without first being at
standby, a random pattern may at first appeas in
the counter, but as soon as flip-flops M@ and M7
hoth contain zeros, the entire counter will be
correctly set. Thus the Johnson counter is forced
info correct operation uader normal use of the
standby switch and is protected against transients,
as well as from starting up without the standby
function.

X-Axis Gate Decoding

The 16 X-axis time slods or gates are genzrated
by & type 214 dual NAND gates in locations D1
through D8 (Fig. 5). The input signais from the 8
ttip-flops of the Johnson counter follow the Table
1 designations exactly, If a logic 1 is required, the
true or M output (pin 3} of the tlipflop is used; for
a togic 0, the M output (pin 71 is selected. Fox
example, Table 1 shows that X-gate No, 3 requires
therefore seceives M2 on one pin (3) and M3 wn
another pin (5), thus generating X-gate No. 3 at pin
6. Because the NAND gate inverts, the actual X
gate is inverted (in negative logic terms a @, but
actually a positive voltage). Theiefore, ali these 16
X gates are designated as inverted, e.g., X3.

Y-Auxis Counter

Three flip-flops (B4, BS, and Bé, Fig. 5} are
connected as a true binary counter with an 8-count
capability. The input flip-flop (B4) receives as a
clock pulse the X-tesef pulse from NAND gate Ad
(explained in more detaill later). Thus. the Y
counter advanves one count each time that the X
counter starls again from zero, These Y flip-flops
are, themselves, reset (zeroed) via pin 6 only when
the front-panel switch 1s at STANDBY; therefore
the cntire CQ rmessage starts correctly from the
beginning,

___The flip-flop output signals are designated Y, ,
Ya ¥Ye: YR, Yo, and Yo, similar to the Xcouater
designations, The 8 counts give a standard binary

Y
Count Ya Ys Yo

¢ 0 0 0
1 i 0 [
1 0 I 0
3 I 1 o
4 0 0 1
3 i o 1
& O 1 13
T 1 1 1

Table || —~ Y-Counter Logic
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pattern for Y a, Yg, und Y as shown in Table 2.
(Ya, Yg, Yg are, of course complementary.)
Because of the way in which the message has been
kid out, we do nof require 8 separate Y-gate time
slots, but only 4, for CQ, DE, VE2, and HN as
atready described (Fig. 4}, To agree with the above
Y-ount values, these 4 pates are desipnated as
foHows, where + means QR:

Actual Logic
Logic Reguirement Message Connection
Yp+Yq+ Yo cacaca Y¢¥3
Ya DE YA Ye.YC
Yo+ Vg VE2VE2 Ya.Ye
Yg+ Y7 HN HN YaXe

These 4 Y gates are penerated in NAND gates
A6, A7, A8, B7, and BB (Fig. 6). Y decoding
details will vary depending on the particular
message required, but the CQ VE2ZHN Y decoding
is representative. A Karnaugh map could be used,
but the logic in most cases is so siraple that if can
usualty be deduced simply by inspection of Table
2

s

Reset Decoding

As described eatlier, an X-reset signal is re-
quited at the following times to set the Johnson
counter to zero:

1) Whenever MO and M7 are zero. This corres-
ponds fo the beginning X-axis gate X@. This
zemoing is to force the correct pattern into the
Johnson counter once per X sequence, particularly
when first turned on, but also as an added
precaution against faulty signals developing,

2) After the DE (Y = 3) sequence, to skip X
counts X10 to X135, and after the HN sequence
(Y5 + Y7 to skip X12 to X135 {see Fig. 2).

3} On standby, so that the message will start
from the beginning when turned on, (This also
applies to the Y counter.)

Reset signats 1 and 2 are generated as short pulses,
while 3 is a dc control voltage.

From Fig. 6 H may be seen thut the four
sections of NAND gafes AZ and AJ generate gates
X10-Y3 and X12-(Y5 + ¥Y7), where the dots mean
AND. These gates are fed to A4, along with gate
X, Because all inputs are inverted, both sections
of Ad function as an OR circuit, and we obfain 2
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pulse at any of these 3 times, At the output of A4,
the function generated is the true OR function:

X+ (X10¥3) + X124(¥5+ YD)

We actually require the inverted vession; hence A3
(2 sections in paralle] to provide for heavy loading)
is used as an inverter. The resot pulses are R-C
coupled to A5 through C5. tinder uperating
conditions (#rof standby), the NAND gate (A8, pin
&) ouiput transistor is off; bence its collector
resistor and A3 input resistors provide the resis-
tance necessary for the R-C coupling from A4 to
t‘xs-

On standby, a positive de (logic D) voltage iy
applied to AR (pins 3 and §). Since both A8 and
AS invert, the latier gives a positive dc voltage
output, holding the X counter flip-flops at zero.
teady to statt the message from the begioning.

Ouiput Circuit

This circuit, vonstituting the output reed-
keying relay and monitoring audio oscillator, is
huilt up from discrete components on board No. 3
(Fig. 7% Q2 is the heart of this circoit. as it
energizes the reed reluy, K1, and the andio
oscillator, Q3, Requirements for this circuit are
that the external key should activate the ouiput
under all eonditions. As designed, closing the key
will cause an output even in the C¢Q mode,
although this is probably of litile value. In addi-
tion, on standby, the €@ output should not
function, but al flip-flops should be zeroed (reset)
and the external key should cause 2n qutput. On
C¢Q, the flip-tlop reset should be removed, and the
CQ output activated.

)2, a pnip transistor, has its emitter connected
to the +3.6-V supply throwgh R, practically a
negligible resistance, When Q2 is turned on, by
applying an approximate O-volt level to ifs base
tesistor, it energizes relay K1 and audio oscillator
3, which aie fed from the —12-V supply. Closing
the external key brings Q2 on, by grounding the
hase through R7. In standby, 52 is closed, applying
+3.6-V to the flip-flop reset inputs via CRE; also
the junction of CR6-CRT-R8 is pulled to approx-
imately +3.6 V, which prevents the logic signal
from activating Q2. Thus, im standby, only the
external key can energize the output circuit.

In the ¢Q wode, 82 is open, removing the
flip-flop reset voltage, permitting the flip-flops to
he tripgercd and generating the message. The logic
signal can now drive the base of Q2 to zero volts
{logic !} via RB and CR6, energizing (2. Diodes
CR7 and CRSE isolate the resct line fram the logic
signal. The external key xtill will activate the
output in this mode; because of the presence of
CR6. it overrides an OFF (positive voltage) logic
signal from the message generator.

The particular relay used for K1 has a 640-ohm
voil. drawing 20 mA at rated 12 volts. In the rauge
i) to 13 volts, with transtent suppressor CR9, the
make and velease times are about equal at 2.5
milliseconds. R12 was provided to drap the coil
voltage fo approximately [1 volis in the actual
circuit,

Q3 is the audio oscillator stage. It has no
volnume control, which same users might consider a
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disadvantage. The filter consisting of R9 and C7
suppresses 120-Hz ripple, while R? and R10 give
some current-limiting protection in vase Q3 should
not oscillate. Diode CR10Q prevents K1 reverse-
voltage transients from being applied to Q3. Fach
uger may have his own preference for an audio
monitor, 2 keyed oscillator plus power-output
stage may be preferable, since less curient wopld
be keved. and a valume controf could be wlded.

Power Supply

The simple power supply shown in Fig. 7 has
proved adequate for this unit, although other users
may prefer more sophisticated designs with short-
oircuit protection and better repulation. The
+3.6-V supply delivers approximately 330 mA to
the logic circnits and approximately 50 mA to the
output circuits, Q1 is an emitter-follower regulator,
deriving its reference from & 4.3-V Zener diode,
VRI. Since the unregulated voltage is approxi-
mately 11 V, there is 2 substantial voltage drop
acrogs QF, and it digsipates approximately 4 watts™
(Ll is therefore mounted on a small piece of
aluminum channel, used as 2 heat sink, which in
turn is mounted dircctly on the chassis, Since the’
Q1 eollector is connected to its case, a mica spacer
is required. Afthough QI is operated well within
rating, use of silicone thermally conductive prease
is recommendead.

Because of the 1f speed capabilities of the logic
ICs used, some power-supply high-frequency by-
passing is required close to the logic circuits, Two
0.33-UF capacitors were provided on the larger No,
1 citcuit board, and one on the No. 2 board. These
are shown as C1, €6, and C7 in Fig. 6.

Part I[ of this article, with information on
programming, consfruction, and testing of the
digital CQer will appear in 4 subseyuent is gﬁ
OS8T, EEJ'.?I‘::

7-MHz Linear-Loaded Quad
(Clontinued from page 15)

compardatively Jow degree of mutwal coupling
between the quad-driven element and the quad-
foap director. This, of course, reduces the efficien-
cy of the loop as a director. This problem should
not apply to the same extent with Yagi-type
directors, and. 1n theory at least, they should prove
to he mare efficient thun quad-loop directors. The
guestion now is whether practice follows theoty or
not, This writer won’t have an oppoftunity to
conduct any detailed experiments until the sum-
mer, When deciding the original Jength for the Yagl
directors, aHowarlce was made for a rise in frequen-
oy of approximately (00 kHz, But, the only way
ta cope with the effects on the director resonant
frequency of the proximity of other viements is by
field-strength measurements, coupled with a guod
deal of cut and try, As in any multiband quad,
separate feed lines should be used for each band to
minimize interaction between bands.

The author's quad has been up for six months
now, and final tuning remains to be done to the
7-MHz reflector loop to achieve maximum front-
to-back ratio. But the results, even on a cut-and-fry
basis, are well worth the work that went into_the

array. [E57—]
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for 75-Meter
DX Work

BY DOUGLAS A, BLAKESLEE,* WiKLK

EVERAL-YEARS apo the author developed a
vt taste for working ssb DX on 75 melers, a
pastime that requires an excellent receiver, All of
the popular top-of-theline receivers were tried,
Some were found to be lacking in the ability to
handle strong signals. Poor skirt selectivity was
noted in others, and the ability to reject ocut-of-
band signals was noted in many receivers tried.

What was obvionsly needed was a “‘hetter
mouse trap,” and the only apparent way to get it
was to start building! A good deal of discussion
with master receiver builders W2PUL, G3FPQ, and
WID X, convinced the author there were no magic
vircuits available to produce the desired results.l
The design that evolved came from thewr sugges-
tions, aml superior performance s the result. The
receiver is shown in the photographs, [t was built
to see what could be accomplished, and the ideas
used, rather than the finished product, will be of
interest to those contemplating u receiver project.
Many of the parts are junk box iterns which may
net be available at local radio shops,

¥ Asgistant Technical Editox, 5T

1 The front-end cancept used here is based on
worlk done by W2PUL shortly before his death,

The research g¢ffort at Squires-Sanders was support-
ed by a Government contract.

ver.

Selectivity

The DX portion of the 75-meter band has
always seemed to be covered with teietype, ow,
and other assorted signals when [istening on various
cammercial receivers. These signals are nat too
strong just strong emough to cover up the
really-weuk DX, If you use a good antenna system

something moere than a dipole vor can
appreciate the problem, The writer had gone along,
cursing the “‘rotten QRM,” and had assumed that
most of the junk was originating on 75 meters.
Some of it wax. However, a little investigation with
a signal generator and a general-coverage receiver
proved that many of these signals were strong
commercial stations from outside the band, Front-
end selectivity, or the lack ot it, was obviously the
prablem,

Fig. 1 — Receiver front end. All four tuned circuits
are resonated with the preselector control, L
provides adiustment of the amaount of coupling.

p
e e v o o e el e s ) PRESELECTOR

Most of the construction articles in QST for 1971 used solid-state components, which
brought a few bleats from those who like to experiment wsing devices in glass
envelopes. For the tube fans, bere is a receiver design with special emphasis on
frout-end selectivity and ability to bandle strong signals without overload,
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Fig. 2 - Diagram of the ?5-meter receiver. Unless
otherwise indicated, resistors are 1/2-watt compos-
ition and capacitors are disk ceramic.

EL1 — Cotlins mechamical filter, F455-N20.

J1 — Chassis-mount tonnactor.

J2-J5, inck. — Phono-type connector,

L1 -~ 5 turns, no. 26 enam. wire close-wound on
the bottom end of Lo,

L2-LE, incl. — 35 UH {Milier 42A335CB1}.

LG, L7 — U.3 UH {Millen 69054-0.33),

£8-L.10, incl, — 380 H (Miiler 42A334CB1).

AGG AMP

inzige

1N31E9
(")
L}

& {-50v
k4
+FeOVO— 6 | +220V
5

rFr_: GND
@‘__‘_:—f} &3V

L11 — 580 uH (Miller 42A474CB1).

L12 — 31 turns, No. 24 enam. wire close-wound on
1/2-inch slug-tuned ceramic form.

R1-RB, in¢l, — Linear taper composition,

S1 — Rotary, 2 pole, 3 positian, single section,

T1 — I-f transformer, 15,000-chm primary 95,000~
nhm secondary, center tapped (UTC 0-7).

T3 — Audio gutput transformer, 5000-chm pri-
mary, 3.2-0hm secondary {Knight 54 F 2064),
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The bastc purpose of a receiver’s front end is to
protect the mixez from signals that le outside the
desired tuning range, and to provide sufficient
sensitivity, Some tube and transistor mixers of
commercial origin had high noise levels, so a
high-gain 1t stage was used up front, This arrange-
ment uspally provided too much gain and not
enough selectivity {causing mixer overload on
maderately-sirong in-bund signals.) As tubes and
transistors became available with better sensitivity
and lower noise figures, the of stage was found to
be unnecessary. However, if a lot of selectivity was
used in front of the mixer. fo admit only stgnals in
the desired tuning range, the losses in these circuits
were often high encugh that the sensitivity of the
receiver was impaired.

The problem boils Jdown to getting a suffi-
cently selective filter in front of the mixer while
not introducing so much insertion loss that the
sensitivity is reduced. The bovs with computers
available, no doubt can come up with such a filter,
hut the suthor teok the other approach — simple
tuned circuits plus a lowgain, hard-to-overload rf
stage. Having the input cireuits tuned, rather than
using the hundpass approach, has the advantage of
attenuating strong 75-meter signals that are off the
frequency to which the presviector is tuned. This is
a particularly desiable feature if you have hams
who operate 75 or 80 meters in your neighbor-
hogd.

The eircuit shown in Fig. 1 was chosen. Four
tuned circuits, each with high ¢ sre used hefore
the mixer, They ate gmang-tuned and are sharp
enaugh so that the preselector contrel must be
repeaked suvh 25 kHz or so. It is not the sort of
system for idle band scanning, but it provides the
selectivity needed to do the job. The tuned circuits
are bottom-coupled with a small variable inductor,
L. This fype of coupling is easy fo use, and the
stug-tuned coil provides 4 simpie adjustment of the
preselector bandpass characteristic.

Tv obtain all the selectivity that the front end
is capable of, it is necessary that there be only one
signal path through the front end; alt possible stray
paths must be climinated. Simple shielding plus
vumponent spacing is the easiest approach for the
bhome-built-gear fan. Extensive <hielding tbeyond
home workshop capability) would be reguired if
the front end was to be made voinpact,
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The front end is located on the far right, with the
i-f strip running across the rear. The VFQ is braced
for mechanical stability. Rear panel controls are -
the S5-meter zero adjustment and i-f gain control.

In the crowded 75-meter band one needs guod
if selectivity - an if filter with deep, stecp-sided
skirts. The author used a Colling F455-N20, which
is better than the less expensive hain models,®
Some exotic crystal filters are available that can do
4 good job. No tricks here — you get what you pay
for, Once vou have a guod filter in hand, assure
that vou take advantage of the skirt selectivity,
This meuns proper impedance matching at the
filters, input and output, plus preventing signal
piths around the filter, The filter in this receiver
was mounted through a shield, with 3 inches of
separation between the input and output. No wires
were run by.” Measurements indicate that the
tilter provides all the selectivity olaimed by the
manufacturer.

A notch filter (similas to the one in the curzent
Collins receiver) was included to help knock down
heterodynes within the i-f bandpass.

Overload

There are plenty of loud signals on 75 metess
here in Megalopolis. The author has four neighbor-
hood hams who aperate the band, so strong-signal-
handling performance is obviously an unportant
criterion. This is where most commercial receivers
really fall flat, All it took was one neighbor on the
alr, dnd all the weak signals were covered.

For vears there has heen a joke circulating in
this areu about using an 807 {or even an 813) for a
receiver front-end tube — something with plenty of
plate dissipation! So, with this in mind, the RCA
7044 computer tube was chosen. 1t doesn’t have us
much dissipation as the 807, but it does provide a
hetter noise figure. [t has low guin, which is fine.
You are vnly trying to make up the losses in the
tunad cirewits. 1t is connected in grounded grid,
with both its sections puralleled. The signal input
o the vathode js fed through a capavitive divider
su that the low input impedance doss not load
down the second tuned circuit. The mixer is the
ever-poptdar 73640 with asc applied. The circuit has
been discussed befare,3 so it will not be repeated
here,

[t 1s une thing to get strong signals through the
mxer without overloading anything, but vou also
need enough gge to handle the range of signals that
are likely to be applied to the it section, At best,
most tube i-f stages will provide 40 dB of age per
stage, so you will need at least 3 stages. Commer-
vial destgns may use ondy one or two stages for cost
reasons, but that is why they are often short on agc
Tange.

2 he FA55-N20 is 2 filter used in the military
H-490A receiver, They have been offered for sale

in Q8T Ham Ads from time to time, and are priced
around $30,

3 Squires, “New Approach to Receiver Front.
End Design,” O8T, September, 1963, and uood—
man, “Some Thoughts on Home Receiver Design,l?
ST, May, (965,
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Age applied to a mixer often leads to unsatis-
factary results, but this did not seem to be the case
with the 7360, Some experimenters have reported
the best cross-modulation performance is obtained
with 4 fixed bias for the 7360 from a separate
supply, rather than from a cathode resistor, The
writer hasn't tried this, though,

Age can be a hindrance rather than a help under
certain band conditions. so an AGC OFF switch is
provided. The simple awdio-derived age system
used has some defects of its own, too. A more-
sophisticated age system would be necessary if it
weren't that DX hunting is often best done
without age,

The receiver proved difficult to test. A standard
bf signal genersdor has spme mitations that make
evaluation and optimization of a high-performance
receiver difficult. The author uses a Measurements
Corp. Model 80 which was always fine for amateur
work — up until now, anyway, This generator has a
maximum output in excess of 100,000 microvolts,
which isn’t enough to overload the receiver. If you
can’t produce overload it is difficult to aptimize
circuits for best strongsignal performance.
Another problem is caused by the noise sideband
produced by signal geveratoss, This noise extends
out on either side of the carrier, making it difficult
to determine the effect of a very strong signal only
a few kHz outside the bandpass.

Trying to use a transmitter VFOQ as a strong
signal source leads to so many difficulties that the
attempt was abandored, 1t appears that ane would
have to build a hetter signal peneratar before
attempting o build a better receiver, Tests did
indicate that the mixer would overload beforc the
1f stage did, so further work on the mixer would be
indicated.

Most commercial receivers tried were aver-
loaded with a signal input somewhere between 200
to 50,000 microvolts. The original price of the
receiver was no indicator of strong-signal performs-
ance. These tests showed that a substantial im-
provement was obtained in the 75-meter receiver
over others tried, However, it is difficult to put
numbers on the results. One further check was
made. The generator, set for maximum output, was
slowly tuned from 2 to 30 MHz. Only one response
was tound in the receiver — when the pgenerator
crossed the frequency the receiver was tuned to.

" The rear end of the receiver has a collection of
favarite cizcuits. The first two i-f stages use
single-tuned tank circuits. The repeiver selectivity is
set by the filter. The i-f stages should be broadly
tuned so that they do not upset the shape of the i-f
response. A control in the cathode of the first i
amplifier sets the gain of the i-f strip, There is a lot
of gain in this section, so care is required in layout
and wiring to insure stable operation.

Goodman’s two-diode product detector is used,
which is fed injection voltage from either of the

Bottom view of the receiver, Shields isolate the
fikter, i section, and the oscillators. A flexible
coupling is used on the notch-filter tuning control
sa that it may be hrought out just below the main
tuning knob for operating convenience.
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two crystalcontrolled BFOs, or from the variable
oscillator. The crystal osciliator for upper sideband
could be climinated if the receiver is only to be
used on 75 meters. [t was included to permit the
use of converters in front of the receiver for 20-
and 15-meter reception,

Construction

A large chassis was used to provide room for
future expansion, allow isolation between sevtions,
and for ease of vonstruction. Shig-tuned coils are
used in the front end and i-f sections. They are
mounted in shield cans, Air-wound coils would
produce better results, but are larger, and are
harder to work with and align. The VFOQ is built in
a separate hox and is remnforced with 1/B-inch
aluminum  panels for stiffening the box. A U-
shapéd plate was added under the VFQ box o
strengthen the chassis, which had too much give in
the center for good mechanical stability. An
Eddystone dial, and a Miller low-torque capaciior,
provide gasy tuning without backlash, Several extra
switches and contraly ‘were added to the front
pangl so that future additions and modifications
could be accomplished without morte metal ben-
ding.

To assure that no problems with ac hum
showed up in the audio, as is so common today in
syme receivers, the power supply was built as a
separate unit, a balanced filament string was used,
and the audio ground returns were controlled.

[t took two years of tinkering to produce the
receiver, and this is une of those projects that will
probably never be finished, The results from an
operating standpoint have heen outstanding, A
good proof of performance cate when a neighbor,
WNIGRB (whose antenna runs within 5 feet of the
author’s) asked to borrow the receiver for use in
the ARRL Novice Roundup. Later that evening,
using a $700 commercial receiver, the writer found
that every time “GRB” would key his 75 watter,
the receiver would be desensitized to the point
where only the very Joudest signal could be copied.
Giving up, and walking across the way to see how
he was doing in the contest, the author was amazed
ta learn that while he had been on the akr, using 2
full kilowatt for more than an hour, the neighbor
dida’t even know that the kW had been operating.
Further use confirms that the writer only knows
the neighbors are on if he happens to tune across
the frequency they are using.

The exciting advances in solid state indicate
that some time soon one will be able to build an
all-transistor receiver with porformance equaling
tube designs. So Keep the soldering iron warm, anl
keep experimenting! 05—




o Beginner and Novice

Converting

the
Pip-Squeak
to 220 MHz

BY LEWIS G. McCOY,* WIICP

YERY POPULAR transmitter was described in
fAp pecent tssue of ST - “The Pip-Squeak.”!
‘T'his rig was designed for 2-meter fm operation and
was capable of approximately 2 watts output. With
more and more séations gerting on 2-meter fm, the
band has become very crowded in soute areas of
the vountry. This has led to increased interest in
L20-MHz operation, with the promise of more
repesters showing up on this hand. This article
treats the conversion of the Pip-Squeak to 220
MHz. Modifying an existing Pip-Squezk requires
only a few hours’ time. O, it will make 2 very
interesting project if the complete umit is built
from scratch.

Circuit Details

An [B-MHz fundamental-type vrystal is used in
the oscillator circuit. The collector circuit of the
oscillator i tuned to three times the crystal
frequency, or 535 MHz. ()2 works ax a doubler to

+ Novice Bditor

DeMaw, ““An FM Pip-Squeak for 2 Meters,”
(ST, March, 1971,

There is increased intevest in 220-MHz
operation, Heve is a simple way to give
the band a try. The Pip-Squeak for
2-meter fin was owe of the most
tropular rigs ever described in QST.
This article shows how to put the
Pip-Squeak on 220.

110 MH2z and its ouiput js fed to €3 which also
serves 4x @ doubler with its output at 220 MHz. It
was found that the original Q3, a 40637, did not
provide adequate drive dn 220 MHz to the final
amplifier. €3 was changed to a 2N3866 which does
provide ample drive. The power output from Q4 is
hetween une and two watts, depending upon the
supply voltage.

in this modification, €27 is changed to a 25-pF
variable, The voils, L1 through L4, are vliminated
and one terminal of each crystal is connected
directly to the appropriate switch terminal of 81,
The crystal frequency can be changed by adjusting
27,

Modifications

Table T shows the component changes necessary
to put the Pip-Scueak on 220 MHz. The changes
are, for the most part. coil modifications. Also, to
provide more esuct impedance matching with the
C31-L7 combination, C11 is changed to a varable
vapacitor, a 15-pF untt. Also, C18 is changed to a
25-pF variable, which can be adjusted for matching
the hase impedance of Q4 to provide more drive.
The same component layout is used in this unit as
in the original Pip-Squeak. Fullsize femplates for
the etched circuit bourd antd component placement
are still available from ARRL.2 The ouly change in
the etched circnit board is to jumper the coil holes
for LI through L4, to provide a direct connection,
as mentfioned earlier,

2 Cirenit board templates for the transmitter
and modulator are available from ARRL for ho
cents and a large self-addressed, stamped envelope,
While these templates ure the same as used for the
original Pip-Squezk, we would appreciate it if the

:;os_gf[zct.we builder specified his order was for the

Hz moadification. This will provide us some
idea of the iterest in 220-MHz aperation,

A comparison of thas
photograph of the mod-
ified  Pip-Squeak with
that of the origina)
model will show few
differences. However,
note  that only one
crystal  has bheen in-
stalled. The blank area
aear the crystal 1s for
additional channels.



Constriuction Notes

If this happens to be your first project using
very small components, a few construction tips ame
in order. Use a pencil-type soldering tron when
making connections on printed cirenit boards. Do
pot apply more heat than is necessary. Wherever
possible use 4 heat sink between the solder point
and the body of the componént, It is very easy o
ruin a transistor or diode by letting too much heat
reach its body,

Tune-Up Procedures

Connect a Na. 47 dial lamp as a dummy load at
the transmitter output. The transmitter should
never be operated without a load on the final
amplifier. Otherwise, the PA transistor may burn
out. Connect a 3M-mA de meter in series with the
B+ amd apply voltages. Using & wavemeter or a
grid-dip meter as an indicator, adjast C5 for output
in the 35-MHz region. Next, adjust the first
doubler output to 110 MHz by tuning C% and C#1.
The second doubler, 03, has its output at 220
MHz, so adjust C17 and C18 at this frequency.
Next, adjust 23 and C24 for besl loading,
observing the brilliance in the dial-lamp load, It
should be possible to obtain nearly full brilliance
of the No. 47 dial lamp.

The modulator is identicat with the unit used in
the original Pip-Squeak. For receiving on 220 MHz

TABLE |

C11, C18 - 15-pF variable (E. F. Johnson
1895055, or equiv.).

27 -- 25-pF variable
1825095, or equiv.].

L5 — 8 turns No. 18 bus wire, 5/16-in, ID X
5/8-in. tong. Tap 1 1/2 turns from C5
end.

L6 -~ 4 turns No. 16 bus wire, 5/18-in. ID X
1/2-in. long.

L7 - 8 turns No. 22 enam., close-wound,
1/4-in. OD.

L8 — 5 turns No. 22 enam., close-wound,
1/4-in, QD,

L10 — 2 turns No. 16 bus wire, 5/18-in. 1D
X 1/2Z-in, fong.

L1T — 10 turns No. 22 enam., close-wound,
1/4-in. QD.

L12 — 4 1/2 turns No. 16 bus wire, 5/16-in.
1D X 1/2-in. lonag.

RFC3 — B.2-uH molded rf choke (Millen
J302-8.2).

RFC5 - 3.3-4H molded rf choke {Millen
J302-3.3).

RFC7, RFC8 - 10-uH molded rf choke

(Millen J302-101.

{E. F, Johnson

it is suppested that one of the converters Jescribed
in the VHF Manual be used. As mentioned, this is a
faitly simple way to try out the 220-MHz band.
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February 1922

. . This issue contains the complete story of the
now famous Trassatlantic test. History was really
made. The cover depicts the antenma used at
1BCG, In the March issue, there will be a photo of
the antenna used at ?BML/2EH, Riverhead, Long
Island, 1t will be interesting to compare them? (1’d
better not pursue this one any further.) There is
also a complete description of | BCG, Greenwich,
Conn. At Ardrossan, Godley wsed two receivers.
One was a “‘special™ regenerative receiver which
looks more like a Paragon RDS5 than anything. it
had a DA2Z2 detector and amplifier. For the
superheterodyne setup, this receiver was used
ahead of the resistance coupled i.f, amplifier. These
receivers, together with the Beverage antenna, did

the job.
. Traffic Manager Schnell annownces the
details of the upecoming Governors™-President’s

Relay, This is to test the efficacy of our éstablished
relay networks.
.« - K. B, Warner editorially explains why this
particular issue has allotted so much space to a full
official report on  the ‘Transatlantics to the
exclusion of some regular departments. Of course,
the tests were so important and history making
that this had to be done. He also comments on the
revently announced Hoover Cup. It will be
awarded to a ham selected hy a special committee.
. There is a wild rumor floating around that
Armstrong has a new receiver using one tube which
i 100,000 times more sensitive than a regenerative
detector. Super-regeneration?
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.. A World Telecommuhications Conference is
in the offing, and we will have to await its outcome
before pressing the FCC  for ore phone
frequencies in the 7 and 14 Mc bands.

. . . One of the nifty pieces of surplus gear is the
BC-645, This is an IFF (identification ~ friend or
foe) rig and the boys have found how to operate it
on 320 Mc. John T. Ralph and H. M. Wood,
W3IYA, tell how to do this, using wiring diagrams
and photos, On-the-air tests showed that good
communication could he had for ten or fifteen
miles, line of sight,

. . . Here’s a tabulation of transmitting ratings of
receiving tubes, The popular 616 seems to he by
far the hest of those listed,

. . . Richard M. Smith, WIFTX, describes his
stabilized 813 amplifier. Neutralization is accom-
plished with a single adjustment. Plenty of hams
today still using these popular tubes, mostly as ssb
amplifiers.

. . .- Byron Goodman, WI1DX, writes ahout
‘*5-Meters, S0 What?” His comments equally apply
today. OF course S-meters gre useful if they are
used properly,, but they do not indicate how
“loud™ z signal is. Quite a number of factors enter
into this.

. The frst 3-Cm amateur work by James A,
McGregor, W2RIM, is guite interesting, 'The phoato
shows him and Charley Atwater, W2JN, standing
by the rig set up in the open air. Anienna is a
2-foot dish. - WIiANA
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Hints o=«

For the Experimente

Kinks

e

A SIMPLE METHOD FOR
KEYING TONE-ACESS REPEATERS

Many vhi repeaters foday have a tone-avcess or
whistle-up contral, A simple means of keying such
a repeater, if the tone is in the audio range. is to
use 4 toy harmonica that has metal reeds. Often,
the frequency of a single reed will coineide with
the required access fone. It not, the frequency of a
harmonica reed can be raised vonsidersbly by
trimming, the reed. Most metal harmonicas have
excellent stability and fidelity of sound and are
therefore highly  reliable, Mare  Presymon,
WB4DER

NONINDUCTIVE GUY LINES

For me nylon guy lines are a thing of the past, 1
find that the line stretches, weathers badby, and is
quite expensive. In s stead | recommend using
iHkpercent  Olefin-maltifilament  polypropylenc
lipe. 1 have found it does not streich, and it
weathers without changing color, An added advan-
tage is that its cost is abont one half that of nylon.
100 feet, 732 No. 7, sells for $2 in many
wholesale and hardware stares, — gy &, Miius,
Jr, WaANIF

ANOTHER WAY TO MOUNT
A 2-METER ANTENNA ON A VW

Hints and Kinks for Januarv, 1971, QST
showed # methed of mounting an antenna on o VW
Squareback sedan. The “bug™ does not lend iself
well to that tounting bracket, so a differeat
method was devised. The photograph shows a way
of mounting a hememade yuarter-wuvelength an-
tenna without drilling holes in the car body,

A 1f2-inch-thick piece of Plexiglas, 2 x 3 1/2
inches. has » | /4-inch-diameter hole drilled through
one end. At a right angle ta this hote are two other
holes which are tapped for Neo, 6 wachine screws.
A lf4-inch-diameter aluminum rod, 19 1/2 mnches
long, is inserted in the vertical hole and secured
with two setscrews. The hottom sctserew has a
solder lug attached to it for cable cunnection.

The Plexiglas asserbly is Fastened to a small
piece nf E-inch angle aluminum with two No. R

——

scTews. The bracket is attached to the parking lamp
using the existing self-tapping wwrews., A few metal
washers and a grommet are placed under the rear
end of the aluminum angle to position the antenna
upright, - WIFBY

MEASUREMENT CONVERSION CHART

At one time or other, everyone talks about the
weather, amounts of rainfall, spowfall, distance
hetween cities, and the heights of antennas. While
we in the LS, think in terms of inches, feet, and
Fahrenheit, the rest of the world uses the metric
scale For measuring these values, This makes it
difficult to understand the truc meaning in a QSQ
with amateurs in foreign covntries.

I have prepared a chait which benefits me in all
international contacts and at the same time helps
me to think in metric terms, which we will adopt
some day in this country. it is now necessary only
to lock up the measurement given and find the
term that [ am more familiar with next to that
value. — Donald G, Thibault, WIGY
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The chart designed and used by W@GY for temper-
ature and metric conversion.

A SIMPLE TWO-TONE GENERATOR
EOR TUNE-UP AND TEST PUSPOSES

Mv inability to monitor or accurately control
the output from a solid-state two-tone audio
geneTator was overcome by putting to nse a stereo
tape iecorder. The output from an ff signal
geperator is fed into a receiver and beat against the
BFQ, producing the source of audio for recording
un each of the two channels. The VI meters on the
tape recotder permit an accurate recording and
playback level which can be finely adjusted by
comparing the two readings.

Use of the tape player also permits one to listen
to his own vojce while making checks and repairs
to eyuipment by simultaneousty speaking into the
microphaone aml laoking for the trouble. - &, 5.
Wiliiams, Jr., WAKJV

QST for



SEMICONDUCTOR CIRCUIT REPAIR HINT

When a diode or transistor “blows,” knowing
why is a help in order to eliminate the cause and fo
prevent further occurrences. If the failure was
caused by too high a current, ithe semiconductor
would be open because of the overheating and
melting of the pn junction, If a voltage spike or
high voltage was the cause, the device will be
shorted inasmuch as holes will be punctured in the
pn junction. This hint has proven helpful and
reliable for me in troubleshooting transistor and
diode circuitry. - Rick Liftig, WAIISD

MOBILE-ANTENNA-TUNING TRICK

When matching a mobile antenna there is a
simple trick to use in determining whether the
anterina is resonant higher or lower than the
desired frequency. With an SWR bridge in the line,
tie 10 feet or so of fish line or twine to the top of
the antenna. Switch the SWR bridge to read
reflected power and then pull the whip over
toward the body of the automobile. This etfective~
ty increases the capacitance across the whip. If the
reflected power teading drops, it indicates the
antenna s too high in frequency. Pulling the
antenna away from the bhody., and having the
reflected reading drop, indicates the antenna is ioo
low in frequency, because the vapacitance across
the whip is reduced. If the reflected reading
increases with the whip hent in either position it
indicates the antenna is matched.

If a tapped coil is used in the antenna, the tap
can be changed to ‘raise or lower ihe resonant
frequency as required, Maay of the vommercially
made whips are adjusted by raising or lowering the
top section, above the loading coil. Lengthening
the top portion lowers the resonant frequency and
shortening the top length raises the point of
resaonance, — WHICP

AN INEXPENSIVE SCANNER RECEIVER FOR
146 MHz

The cost of a scamner receiver, to which must
be added a number of crystals, has held many
amateurs from the pleasure of a unit which will
monitor 2-meter fm channels. My approach was to
use the receiver deck out of a Motorola P-33, »
nifty solid-state unit available from many fm
surplus dealers. The Permakay 455-kHz filter was
removed and replaced with a Signetics NESA7
phased-locked loop.} Following the manufacturer’s
instructions, the loop was set for maximum band-
width (see March 1971 QST for a sample NESG7
circuit), The phase-locked loop (PLL) locks osito
the first signal that appears within the passband,
and provides additional limiting and demodulation.
Audio output is available at the loop-filter ter-
minal, which is fed to the receiver audio section.

Using a first-conversion oscillator crystal for
reception of 146,85 MHz, any signal from about
146,70 to 147.00 MHz can be copied. The PLL
will stay locked to the first input signal. When that
signal goes off, the PLL will fock on the next one
that appears in the passband, — Art Furv, WASJLS

1 Signetics Corporation, 511 E, Argues Ave.,
Sunnyvale, CA 95284,

February 1972

RECORDING RITY ON MAGNETIC TAPE

For years, [ have been using an ordinary tape
recorder to prerecord information in RTTY for
later transmission. 1f vou're interested in RTTY,
sooner or later vou are poing to be faced with the
desire and problem of recording some oft-repeated
information about your QTH, equipment, and
antennas, Using the customary tape equipment
involves the cxpense of the tape-cutting gear itself
plus the cost of the papex tape.

PRINTER
MAGNETS.
AEC,
RECEIVER _.Qv\s%;._ - %
RYTY
3 BEMGD, KEYROARD
TRANS. IIIYY
—
oA <5
POWER I Ke
|UPPLY
L TRANS, G,
52
TAPE
RECORDER

In order to overcome this problem, I make tape
recordings genezated from an afsk oscillator or the
tones from my receiver. Using this svstem, [ am
able to switch this audio inte the input of the
tuning unit, using it to key the local loap. If you
prefer, the audio from the recorder can be patched
directly into the microphone jack of the transmit-
ter and transmitted using the ssb mode. — Don
Kinney, WATIRT

VOLTAGE-REGULATING CIRCUIT

1 use the circuit shown for voltage regulation on
a transistor audio osciliator for interpolativh when
measuring frequency. The input voltage may be
varied over @ range from 9 to 18 volts and the
output remains at 7 volts.

Q1

+
‘ o . YR o+
UNREGLLATED REGULATED
INFUT 7.5¥ e
o QUTRUT
-o . O~

Diagram showing an FET used in place of a resistor
in a voltage-regulating circuit,

CR1 — 1/4-watt, 7.5-volt Zener dicde.

Q1 — Motorola MPF102 or similar JFET.

With the oscillator sei at 2500 Hz, there is no
noticeable change in frequency, within 1/10 Hz. {
estimated the improvement in regulation by using
the FET instead of a dropping resistor is about 16
to 1.

I claim no originality for this design. 1 saw it
somewhere several years ago. However, it seems to
me something so effective should be more widely
used, — Paul K, Smay, WOTZN
[EDITOR’S NOTE: This circuit is suitable as long

:#:F%nf: does not exceed the current vating of the

49

:I—OTO
o3¢ TRANS,
S S—



T,
To acqua.xnt vyout with the technical features of current d.md.tem:‘ gec:r

The Antec Universal Transmatch Model UT-1

HE ANTEC UT-1 is a vemsatile Transmatch

which provides a 5(- fo 70-ochm resistive load
for the transmitter, while matching impedances
from 25 to 4300 chms. Open-wire lne, ¢oaxial
vable, or single-wire fesd systems may be used with
the unit. The W1-1 is rated at 2 kW PEP.

The Transmatch case s constructed entirely
from black Plexiglas which provides no shielding.
This may raise some cvebrows. However, it the
transmitter is wel shielded and is used in conjunc-
tion with a low-pass filter, there is really no point
in shielding a Transmatch. (For nine years this
writer has used an unshielded Transmatch in a
residential neighbothood without a single TVI
vomplaint.) The manufacturer recommends that
the unit not be placed an top of a transmitter of
amplitier since heat may distort the Plexiglas,

Attenuation of the transmitter harmonics and
increased selectivity for the seceiver froni end ave
two advantages of using a Transmatch. Antec rates
the UT-1 as having at least 25 dB harmonic
attenuation. One of the older receivery used ad
WI1AW is subject to severe cross modulation from a
local broadeast station. With the UT-1 in the line
hetween the receiver and antenna, the broadcast
overloading disappeared.

The circuitry in this “black box™ is very similar
to that of a Transmatch described by McCoy in
June, 1964, ()3T, Band changing is accomplished

VL - S
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by tilting out the upper part of the front pancl and
moving small shorting clips to the appropriate taps
on the secondary cwil, The fink is also tapped in
this manner. The author had serious doubts about
the use of small alligator clips. but with 1 kW of
power applied to the unit for 30 seconds, the clips
tand coil) become only slightly warm. C'are must
be taken when filting the panel into the unit to
assure that the four interlocks (which disconnect
the sevondary coil and link) engage correctly.

Antec recommends the use of low power when
tuning the coupler. In fact, it is advisable to find a
puak in teceived-signal stiength before applying
power to the Transmatch. With most untennas,
fune-up is relatively «asy. With some anteonas,
nowever, a great deal of patience is required. A
satisfactory match was obtained with afl of the
antennas  tried. The author’s 2fkmeter Jdipole
iwhich is fed with 450-chm open-wire liney is
usable on &0 through 10 meters. Also, a 1)0-foat-
long random wire was matched successtully on all
five hi bands.

It is 4 good jdea to mark the position of the
taps on the coil so that time spent in changing
bands can be kept to a minimuem. A chart showing
the MATCHING, TUNING, and LINK capacitor
settings for each band is helpful, On the higher

A view into the UT-1 with the front panel tilted
out, The senes-matching capagitor is on the lefe,
The small capacitor under the coil is for tuning the
link. {n the right s the parallel-tuning capacitor.
Its image is reflected by the shiny black Plexiglas
sicde. Both sets of shorting ¢lips are used tor
ten-meter operation.

QST for



frequency hands it is necessary to adjusi these
vapacitors approximately overy 50 kifz, On 80
meters, the unit needs to be “touched up” every
25 kHz.

The instruction book is straightforward and
covers many  of the problems encountered in
getting a Transmatch to work. This is purticularly
important to those amateurs who have had little
experience with a Transmatch, - WODRFE/ !

Anfec Universal Transmatch Model UT-1

Dimensions (HWD) and Weight: 10 x 12 x
[31/2 inches, 15 1/2 pounds.

Price Class: $95.

Manufacturer: Antec Company. lac., Bui-
falo, NY 14223,

QST
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Heath Model IB-102 Frequency Scaler

“TEATH CO. secently introduced o low-priced
scaler to be used with any low-frequency
counter to extend its range to 175 MHz, The Heath
I8-102 s intended as a companion unit to the
(B-1011 but the 102 will work with the majority
of other FPUT (events-per-unit-time) deviess.
Aceuracy of measurements is dependent upon the
time-base generator of the busic counter, since the
scaler is only a dividing unit. The IB-102 comes in
kit form, is much less complicated than the IR-101,
and is one hall its cost. The kit goes together
without difficulty. The scaler is an attractive item
for vhf enthnstasts, or others who need to make hf
ur vhi measurements.

Circutt Information

Fig, 1 shows a block diagram of the scaler. The
unit uses 8 1Cs, 8 diades, & bipolar transistors. 3
Zener diodes, and 1 JFET to accomplish its task.

Fig. 2 <hows the input circuit, using Q1, which
amplhifics the input signal, provides 1 50-ohm input
impedance tar the applied energy, and isolates the
trigger cireuit, 1C1, from the input source, IC1 is a
Motorola MCI023P connected us two OR pates,
the function of which is to square the input wave
form through positive and negative limiting action,
and to shift the reference level of the wave form to
provide proper bias for the divider circuits that
follow.

The SENSITIVITY control is located on the
front panel, along with a TEST switch which
connects a test circuit to the input of the trigger
section, Sensitivity is adjusted for p reading in the
greett area on the meter face. Then the test switch

1 > Recent Equipment,” O8T, May, 1971,

is pushed; if there is po iocrease in meter reading
there is sufficient input to the scaler for aecurate
division,

A sensitivity-versns-frequency chart, shown in
Fig, 3, indicates that a level of 40 mV or less is
required for satisfactory output from I to 100
MHz, and up to 100 mV 5 required from 100 to
175 MHz. The unit we tested proved ta be within
these folerances,

The first step of the Jividing or scaling down is
by a factor of 10, The square wave itom the trigeer
circuit is divided by two in [C2, which is connected
as g flipflop or multivibrator vircuit. ‘That is, for
every two positive pulses applied, one positive
pulse appears at the output. The frequency-divided
pulses are further processed in s divide-by-3 circuit,
which consists of J-K flip-flop circutits. A feedbuck
connection from the output of ICS to an input of
IC3 changes the ocutput count to a division of 3
rather than an even nomber such as 4 or 6. The
cumbined effect of the division of the input source
by 2 and then 5, is 10,

53 52 51
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Fig. 1 Block diagram of the IB-102. The power-supply section is not shown,
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The output from this first divider is passed to
Q2, a level transiator, where the reference tevel of
the pulses is brought to a near-zero voltage, 2
passes the signal to either the IC switching circuit,
IC6. or to K7, 4 Jecade divider, for further
processing, depending upon which division switch
is pushed. [C7 will further divide the signal by 10,
making the output equal to 1 pulse for every 100
pulses applied,

An impedance-matching circuit, Q3, prevents
16 from being loaded down, while at the same
time matching the impedance of the connecting
voaial cable.

Power Supply

A constant-current power supply which is well
filtered maintains tegulation of both voltage and
current. This prevents ripple or stray inputs from
entering the scaler via the ac line and flowing into
the counting chain, an occurrence that would
produce errors in the frequency count.

BANDWIOTH ADJUST T
1.5-13 DIVDE-BY-2

YL CIRGUIT

Pl +-0

%Mmozsp

%MC1023P

N.G.=NO CONNECTION gllg\;'LE

Fig. 2 ~ The input amplifier and trigger circuits,
showing connections for the iest switch and the
sensitivity control.
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Most parts of the scaler are located on an unclut-
tered printed-circuit board, making building and
adfusting the unit an easy task. The power supply
is mounted on the rear panel with primary voltage
leads and fuse iocated on the hottom side.

130

s2o—
110 -
100 —

t
SPECIFICATION

40 ; | ;
30 I
20 TYPICAL e

4 10
F{MHz)

B30 200

Fig. 3 ~ Sensitivity-versus-frequency chart which
shows usable voltage levels for sufficient output to
a frequency counter.

15 time base

1440 +10H
£ 100 kHz 1.44 + 100

Frequency 1-tng time base

144.0 MHz =10 14.40 + 10kHz
+~100 1.44

Fig. 4 — Acecuracy of the readout when used with a
counter having & 1-ms and 1= time base.

Specifications

The output from the scaler is a minimum of [
V acrosy | megohm shunted by a 20-pT¥ load. Rise
time of the putput is 20 nanoseconds. Fall time s
11} nanoseconds, Input voltage should be limited to
a maximum of 600 V mms in the divide-by-1
selection and 3 V rms in divide by 10 or LOW. The
chart in Fig. 4 gives an example of the resolution
or accuracy that may be obtained when used with
a counter having 1-ms or l-second time base. -
WINTH

Heath Model 1B-102 Frequency Scaler

Dimensions (HWD} and Weight:
33/8x81/4 %9 inches, 7 pounds.

Power requitements: 105 to 130 or 220 to
260 vols ac, $0/60 Hz, 5 watts.

Price (lass: $104.

Manufacturer: Heath Company,
Harbor, MI 49022.

Benion
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MORE ON DIGITAL LOGIC ICs

Technical Editor, Q87T

In my work, teaching digital fogic, 1 must be
conversant with both positive and negative logic
symbology. [ have just finished reading Hall’s
article, “Digital ICs ~ A Family Portrait,”” in the
November, 1971, issue of ST, The article was
interesting, but it contained some misleading infor-
mation which [ feel should be carrected.

Fig. 1 of that article shows the most common
symbaols used in digital logic diagrams, but the
explanation of these symbols was not entirely
correct, Hig, 1A was described as a “nonamplifying
inverter,* hut the triangle symbol is used to denote
an amplifier in common logic symbology. There-
fore, it would have been better ta describe it
simply as an “inverter.” Fig. 1G is referred to as an
“exclusive OR. circuit, noninverting.” An exclusive
OR circwit cannot be referred to as “inverting’” or
"neninverting,” simply because it requires unlike
inputs ta get a high output (high referring to the
nlore positive of the voltapges in use). A tvpical
exclusive OR. circuit, showing the gates which form
it, is shown hete in Fig. 1.

The *small circle” at the vutput of the gates in
Eigs. 1A, 1E, and 1F of the November article is
commonlty referred to as a “state indicator,”” and is
used at the input or output of a gate. When placed
at the input, it means that when the gate’s inpui(s)
are satisfied, the output Is a low. There are actually
eight ways in which gates can be drawn schema-
tically, and these represent four possible logic
circuits, See Fig. 2.

The reference in the earlier article (o NOT
functions s an area in which most people have
difficulty when the time comes to make the
transition from positive logic to negative logic, To
many, the word rof indicates the absence of
something, while in negative logic 4 bar over g
signal identifier on a logic diagram means that the
vodtage level is a high. .Therg is considerable
confusion created by these apparently eonflicting
facts when you try to satisfy the inputs to gates
which are drawn functionally. I have found it less
confusing to insist that the NOT function be
referred to us 1 BAR function when explaining
logic diagrams. Additionally, the use of the terms
“1* and “0” is discouraged because of the change
in voltage ievels associated with these terms when
changing from positive to negative logic.

XCr

Te

(B}

F T T X =
- X & Ii=
F I I |~

Fig. 1 — Typical exclusive OR circuit (A} and its
truth table (B).
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The Boolean equation wsed in the article to
explain the operation of the circuit in Fig, 24
makes use of “v* for an OR operation svmbol.
While this may be a valid symhol, the wuy the
artiele is written leads one to assume that the plus
sign is a little-used sign (symboly, In truth, the vis
a symbol which | have never seen used in 4 Boolean
equation.

In Fig. 2B, the same circuit is represented with
Jdigital togic symbology in two different wavs. The
one labeled NAND GATE (NEGATIVE LOGIC) is
not correct. The symbology should have shown the
gate with state indicators on its input lines, instead
of on the output. See Fig. 2,

> 1>

Fig, 2 — Digital-logic gate symbology. At A, all
high in yields a high out, and any low in yields a
low oui. At B, all low in vields s high out, and any
high in yields a low out. At C, all high in yislds a
low out, and any low in yields a high out, At D, all
low in vields a low aut, and any high in yields a
high out.

)

6¢

in the explanation of flip-flops it wos stated
that situations sometimes occur when the 2 and @
outputs are both alike, This ix a situation which
would ouly ocewr if the flip-flop were defective.
Basically, a flip-flop is a bistable wultivibrator.
When one side is high, the other side is low. 1t
would he pointless to design a flip-flop so that
both outpuds were at the same level — an exclusive
AND or exclusive OR circuit would be a much
maore realistic approach.

1 would also like to take issue with the
statement that the J input of a J-K flip-flop is
called the “set” input, and the K input the “clear”
input. This terminology is fine with positive logic,
but with negative logic the situation reverses. When
a J-R fliptlop has a high output on its ¢ side, this
is a positive-logic CLEAR condition, but 2 nega-
tive-logic SET condition. [n nrder to get a high on
the J side, the £ input must he high, and a ctack
must be appiied to the toggle input (or a high
applied to the clear-direct side. It’s a matier of
semantics. really, but if your mind is “locked np”
with positive-logic ferminology, the transition to
negative logic is a nightmare.

1 have heard various explanations for the
peeference of one type of loagic to the other,
positive vs, negative, none of which seem to have
much validity. Basically, both positive and negative
logic work the same way. An AN gate is always
an  AND gate, and a J-K flip-tlop is a J-K tlip-flop
forever, regardless of the tvpe of logic used. If 2
gate symbology says it requires highs to satisfy the
inputs, it must always be the higher of the two
vorltage levels in use to satisfy them, In order to get
a high from the @ output side of a J-K {lip-flop,
there must be a high un the J input and a clock (or
a high to the set-direct input), You could call the
higher voltage a *1"" or a "0 or a “cat.” The lower
voltage could be a2 “0” ar a ““1” or a “dog.” The
circuit must react to the voltage levels, regardiess
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Fig. 3 — Sunset effect on 20-kHz signals from WWVL, Ft, Collins, Coio., as received at Philadelphia on

August 1,

1969. sunset occurred at Philadelphia at 8:15, and at Ft. Collins at 10:15. This chart record

was made with the phass-deviation measuring network shown in Fig. 2 of Pearson’s aarlier article (see

fontnote 1).

As the phase between the received WWVL signal and the local oscillator changes, the

recorded yoltage varies from maximum positive 10 maximum negative, giving the bipolar presentation
shown here. The amplitudes of the dc excursions are proportional to the magnitude of the received
WWVL signal so that the envelope {the salid lines which have been sketched in) represents twice the signal

strength.
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Fig. 4 — Sunrise effect on WWWVL signal as received in Philadelphia on September 3, 15968, Sunrise
oecurred at Philadelphia at 6:30, and at 8:30 at Ft. Calling, Colo.

of what names are used. 1t is only necessary to
discover what names are assigned to the voltage
levels, make note of them, and then take off with
highs and lows (voltage levels), With this approach
vou can go through any Ingic diagram, regardless of
the logic used. and know what vou've got at any
paint,

In a few vears 1 fully expect to see the
electronics indusiry go the TC route in a big way,
and the more information we can get to the
technicians the better they™ understand the vir-
cuits used. In my opinion, the days of discrete
component Jdesign are limited — we'd all better
learn how to read logic diagrams, or plan to pay
somebody who can to fix our equipment. ~ Jfoe
Bumett, W3GHZ/Q, 9410 Fir Dv., Thomton, (0
80229,

SUNRISE - SUNSET EFFECTS ON SIGNALS
FROM WWVYL
Technical Editor, QST

‘The editor’s note (footnote 4) added to my
article on a WWVL receiverl ceminded me of some
earlier tests that 1 had made on “sunget” and

“sunrise” effects on WWVYL" sigoal. 1 had heard,
sotte  fime back, that there were indeed some

A WWVL Receiver,” Q87T, Novem:

1 Pearsen, *
ber, 1971,
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drastic effects on vif signals during these periods.
So, with my trustv recorder, | started Jooking at
the phenomena.

The results were rather spectacular. The f{irst
run was made during the sunset sequence. | made
more-or-less continnons records from well before
sunset at Philadelphia to well after sunset at Ft.
Collins. From these records, Fig. 3, it may be seen
that the signal slowly dropped off duting the
sunset period at Philadelphia, with the decay
becoming increasingly rapid as the period ap-
proached Ft. Collins. Almost immediately after
sunset at Ft. Coltins, the signal rather suddenly
increased so that within a half hour it was away up
again,

Next I decided fo check sunrise . . . which
toak some seif-disciplining since it involved an
early start! In this case, the effect was the reverse
from what it was at sunset. See Fig. 4. The signal
took 4 real nose.dive during sunrise at Philadelphia,
In fact. there were two dips. Then it built up and,
when the sun rose at Ft. Colling, there didn't seem
to be any violent changes.

‘there are probably some profound reasans why
these reactions take place! | confess that { don’t
Enow what they are. In the course of about 2
half-doren tests. I have found that the patterns can
differ quite markedly. Generally, they all tended to
show the dip at Ft. Collins during sunset and the
dip =zt Philadelphia during sunrise. tt is prefty

QST for



interesting stuff, albeit rather specialized, My tests
refer to signal amplitude onrly . . . what was
going on in the “phase angle” department is
something else again. - Gene Pearson, W3QY, 448
W, Clapier 8t., Philadelphia, PA 19144,

MORE ON THE TTI. OSCILLATOR
Technical Editor, Q5T

I have built the YTL crystal oscillator described
by WA3INVPZ and have had an opportunity to
make several tests, While my interest is a unit with
a 1-MHz orystal, several others were tried, namely
100 kHz and 500 kHz, ali of which osciflated
ticely. ‘The unit produced rich harmonics up
through 148 MHz with the 1-MHz crystal.

However, it has been found that the unit will
not “ignite” unless the proper voltage is applied,
This was found to be 3.1 to 3.3 volts. Upon
“ignition™ the voltage could then be increased to 5
volts, This was accomplished by employing a delay
circuit to cause the voltage to rise gradualiy. The
detay circuit consists of a 1000-0hm resistor and a
100-(UF 25-volt capacitor, tn the +5-volt Hine to pin
14.

2 Pollock, “TTL Crystal Oscillator,” Technical
Correspondence, Q8T October, 1971, 50 See
Feedbacks, (ST, December, 971, p. 47.

The unit is now in service as a sfation tnol. Its

frequency can be zero beat with WWV on 15 MHz
and it will stay in zero beat for several minutes.
There is sufficient stability to make useful mea-

surements through 148 MHz. --

Ellery E. Estes,

WIAY, 624 High St., Hanson, MA 02341,

FEEDBACK

Ned Raub, WIRAN, reports that the Ferrox-

cube toroidal cores used in KAVOW’s solid-state
linear amplifier (QST, December, 1971, p. £1) ¢can
be obtained from Flna Ferrite Labs, Inc., 9 Pine
Grove 5t.. Woodstock, NY 12498, Total cost for
the package, plus shipping, is $6.90.

In the article “*Transistors and 1Cs ln u Phase-

Locked Local Qscillator,”™ Q8T for January, 1972,
two errors in Fig. 2, page 44, should be corrected.

A

470-0hm resistor should be added in the lead

from the 12-V bus to pin 14 of U1, and pin 14
should be bypassed by a O.1-UF disk ceramic
capacitor and a 100-UE electrolytic capacitor. The

vCo

putput congection should be from the

collector of Q3, not the gate of ()2 as shown,

NEW
BOOKS

The Truth About CB Antennas, by William 8. Orr,
WeSAI (KCK 3201}, and Stuart 1. Cowan, W2L.X
(RCZ 1102}, published by Radio Publications,
inc., Wilton, CT 06897, Paperback, 8 1/4 X 5 3/8
inches, 240 pages including index, $4.95.

Hefore you readers get “‘up tight’ about the
ARRL reviewing a book on CB autennas — read
on. First, while the book is basically about CB
antennas, there is plenty of wuseful data for the
radio amateur, The authors even make a strong
pitch for the UBer to get into ham radio.

Mare important, this is an excellent text hook
for the newcomer who is interested in antennas. It
goes ¢ long way in clearing away sawme ot the
mumbo jumbo that ¢ Bers (and hams) are fed by
saome advertisers of antennas. One would expect
that such a book would only treat vertical whips,
hut not so., Wire antennas, Yagis, yuads, Delta
foops are just a few of the antennas cavered. Not
only are they described but there is plenty of dope
on building your own,

We cannot help but admire the authors®
frankness. For example, Chapter 7 is entitled “The
Truth About Antenna Gain (P.1. Barnum is alive
and well and writing advertisements for B
antennas).”” Chapter 17 of the bouok is devoted
entirely to amateur radio and points ouf in simple
language how easy it is to hecome a ham. Actually,
any CBRer who would read and try to learn the
material in this hook would make an excellent
candidate for ham radio.

Just one tore point we can’t resist making —
the authors have written an excelient bouk, but
mayhe we are old fashioned when it comes to
pricing. The cast of this 240-page hook is 53,95,
just about twice the cost of the 330-page ARRL
Antenng Book. There! We had to say it! — WIICP
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From the Museum of

Amateur Radio

Here we have the pen used by President Nixon
to sign legislation amending the Communica-
tions Act to permit certain aliens to operate
ham stations in the United States. The letier
from President Nixon to Senator Goldwater
{KZUGA) is also shown. — H1ANA
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Deluxe Code Reception--VU2 Style!

BY R.

OME OF my good W/K ham-friends have

rerparked: “luyaram! The Fu QRM is 5o had
today, vou must he having a tough time copyiag
me through the GEM with your S-40A1" 1 am tired
of that remark and [ have finally decided to let afl
hams know the “sccret” of my receiving technigue.

Hams i the LS. A. are probably unaware of
the tuct that the bhiggest stumbling binck to the
growth of amateur radio in India is the non-
availubility of amateur communication receivers,
There are severul hams in India who are working
DX with a domestic receiver arul an aethoard B0,
I know some hams in the US.A are willing to
donate  old  receivers to  Indian  hams, but
unfortunately our customs regulations sre very,
very stiff.

As saon as 1 got my ticket in 1964, 1 began the
customary franstic search for a receiver. | thought |
had stumbled into good luck and felt elated when 1
wius able to buy, for 150 rupees, an S-40A with
hurned-out power teanstormer from a U.S.-re-
turned engineer, {Although we wre told that 1 118,
dollar = 7,50 Indian rupees, readers can take it that
I rupee is gs dJdear in India =5 1 dollar in the
US.A ) The transtformer was quickly rewound and
| was the happiest man on earth when 1 worked a
Wstation on (4 MHz.

The Problem

Only after | started working W/K stations did T
slowly realize the primitiveness of my set-up. There
were more images than signals on 14 MHz., and
stations which i could hardly copy swere giving me
repatts of 579 or so, For a while 1 timidly resorted
to the Novice’s tactics of delaying my reporting to
the secand over! (This is known in VIUI2-lamd ay the
(i1 }system of reporting to W-hams.)

With a self-oscillating mixer and no VR-tube,
my receiver just could not cope with DXing on 14

* Professor m Civil Engineering, College of
Engineering, Trivandmm-16, now on deputation as
Hesearch Seholar, Dept, of Civil Engineering, 1n-
dian lnstitute of Tech,, Madras-36, India,
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MHz, An added problem was, snd still i, voltage

fluctnation and poor regufatioe in the line. Al-
though the shack was fed from a separate fuse-
pomnt, when the XYI, switched on our 1500-W
cooking oven in the kitchen, the line voltage
dropped by 18 volts and the receiver drifted hy
several kHz, 1 added a VR-150 and provided
regulated voltage to the screen of the mixer and
the plate of the BFQ, but somehaw that did not
inprove matters much. With no other solution in
sight, | had to keep my fingers permanently on the
tuning knob of the receiver, alwavs alert ta match
the maneuvers of the XY 1. in the kitchen.

| never suspected any fraud in this until one
day, leaving the receiver on, 1 came Jdownstairs to
get a cup of voffee and overhegrd the following
conversation beiween the XYL and our little
K01

“Mummy! Please lat me hear the siren again,
Won't vou, please!™

“Only if vou promise to be guwet, Ram!

. Now listen wvarefully to the aoise coming
feam upstairs.”

Chick ., ., and sure as heck, the tone of the
LAY station (which swas already not too stable)
started rising steadily, and believe me, in less than 2
minute the station had disappeured completely! As
4 new station came up, I mused: *The old station
drifteth, yiefding place to new . . .”

The Solution

I tnok stock of the situatton. 4 better receiver
was badiv needed, but after weighing the pros und
vons for neatly a week, the idea was reluctantly
given up. Por one thing, good receivers were hard
to get; and even if the elusive AR-88 or HRO could
be located. thev cost an awful lot, around &a0o
eupees! So the only zlternative was to add some
FaCRIVET aceessary to improve the stability of my
receiver and of course the sensitivity und
selectivity, too! 1 made a dash to the nearby USIS
library and plunged info back issues of (ST.
(Excuse me for the digression, but American
readers should know that the Vietnam war is
affecting us too — we no longer find QST in the

QST for



local USIS tibrary!1 [ follawed up the issue, but it
seems the matter needs some push in Washington
Do

Ambition knows no hounds and first in the
order of priorities emerged a deluxe 7360 con-
verter, But how to manage the 7360 and a 17,5
MHz crystal? The former is just not available in
India, while the {atter, made to vrder by a private
company, costs as much as 60 rupees! The only
way apen was to work a lot of Ws and hope for the
best! Well, W/K hams didn’t let me Jown, and in
course of time the 7360 and the ¢rvstal did arcive.
I was keeping the chassis and other parts ready for
the past several monthks, so the gonverter was built
in a single hectic evening.

The converter was hooked up to the receiver,
artd . my goodness! What a difference did it
make! For the first time, I cowld take my hands off
the krobk and relak in the chair while copying a DX
station in the head! Fven my 3.40A was guite
steady when receiving the 3.5 MHz tunable nutput
of the converter.

With my worst problem solved, I jurned my
attention to improving the selectivity of the
repeiver. Install a  mechanical filter? . . .
Ugh , ., . There is no point in yearning for
impossible things! Taking clue from the Handbook,
1 ran a piece of stiff wire from the plate of each i-f
amplifier to near its grid terminal, Then [ made a
special tool to adjust it from outside the cabinet,
By midnight 1 had succeeded in adjusting the two
wires such that, with to signal and full of gain,
poth i-f stages were on the verge of oscillation,
That brought down the bundwidth by a few kHz.
but the receiver was stifl “‘wide open.”

1t was at this stage that [ hit upon a new idea.
By nature 1 prefer o listen to ew at a low
beat-note. [ gradually developed this ability and in
a few months | was able to copy code comtortably
uf 100 Hz, Copying code af a low note has some re-
markazble advantages which, unfortunately, are not
generally appreciated. At very low notds, the human
ear, properly trained, can act as a highly selective
discriminator which no super-duper mechanical
filter can ever equal. Although it is true that an
unwanied signal about 200 Hz gway on the other
side of rero-beat can conwe through with the same
pitch, this difficulty can often be eliminated by a
very slight rotation of the BFQ pitch control,
throwing the interfering signal into the “dead
rone” (see Fig. 1),

Then all that is needed for defluxe code recep-
tion is fo cut out all but the very low audio
frequencies with a low-pass cascaded filter, and
capy the cw signal at a note of 10 Hz, [ honestly
helieve that this method of cw reception is not
only simpler but far superior to the use of an
800-Hz toroidal filter, and almost as effective as
the use of a mechanical filter, It sumys up to this;
When vou get QRM 50 Hz gff the signal frequency,
even the best mechanical ot ¢rystal filter won't
help you a wee bit if you are listening to the signal
at a pitch of 800 Hz. On the other hand, if you ure
copying the same sigaal at a pitch of 100 Hz, you
don’t need a filfer at all to Jiscriminate against the
QRM 50 Hz off! | know many readers are raising
their eyebrows; but please take a good laok at the
chart in Fig. 2 which compares the “‘passhand
characteristics'” of my 50-cent cw filter (A) and a
318 mechanical filter used in the conventional way

I [EDITOR'S NOTE: The author reports that
the SIS library at Trivandrum has since heen
wound up due fto other reasotis, much to the regret
of the jocul hams. |
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(HY [f vou are still skeptical, won't you spate ag
evening and give it a fair {rial!

The next Sunday morping I pulled out the
reveiver chassis. changed the coupling capacitors in
the audio stages to 0.22 UF, installed a brand-new
35-rupee hi-fi loudspeaker, and added the low-pass
filtet shown in Fig. 3. The receiver was switched
orn, and . kosh! It was now as “hot™ and as
guiet as the 755-3 which W3AU proudly showed
us when he was operating from Frivandrum. No
background noise, no QRM, no QRN . . . just
the dull thump of the signal, Although the signal
sounded a bil monotonous in the beginning, [ soon
gob accustorhed to it Last but not least, the XYI.
i$ happier and agrees that the shack is now quieter,
{l have a strong suspicion that YI.s can’t hear very
low frequencies ay well as (0Ms.)

Now that this filter is giving me excelient
performance for the past year and is likely
to become popular with other hams, | hambly
submit that the filter be referred to as the "VU2IN
CW Filter™! pEr—|

;Mvﬂ.

The Southern California ATV Club is starting a
new Unews letter.” 1F interested, contact WBeEXI,,
21709 Reynelds Dr,, Torrance, CA 90503,

WITH and WOCP had an enjoyable QS0 in
December. What's so unnsual about that? 1t was, to
the day. the 50th annivecsary of their first Q80O
back in 1921!

We hate to report sad news, but we do it in the
hope that it will prevent similar accidents. Fitteen-
year-old WNOFCD was electrocuted in December
while heiping a friend erect an antenna. Somehow
the wire catpe in contact with a 7000kvolt power
line. Think “switch to safety!™

Another ¢oincidence QS0 , . . K2FB worked
K4FB. K4FB’s last name is Watkins and he is
[ocated in Lost Creek. K2EB's last name is Filking
and he ix igcated in Fly Creek!

The Post Office Department promises Fuster
mail service with Zip codes. Use yours when vou
write ARRL. Use ours, too, It3 06111,
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The Ham in Hamlet

BY FRED E. EBEL,* WOPXA

TTNTIL RECENTLY | did not believe in the

expression, “There’s nothing new under the
sun.” 1 have always thought that new ideas and
products are created every day — especially in the
area of radio,

But now [ wonder, [ strongly suspect that ham
radio existed in Shakespeare’s day! My change of
mind occurred in the attic where T stumbled over a
box containing old high schouol textbooks, mostly
the plays by William Shakespeare,

I never did understand the bard. But now with
the passing of yews and the accumulation of
experience, [ hoped the passages would make more
SENse.

i blew the dust off the hooks and read, What i
saw in those books positively astounded me. How
could { have missed those beautiful lines the first
time around?

For examptle, here's what 1 found in Much Ado
About Nothing, (1,1,406). This line reads, I will
tell you my dntt.” ] find it difficult to believe that
hams existed in Shakespeare’s day. Yet, there it is:
“T will tell vou my drift.”

Equally mnazing is the honesty of the fellow,
Here's a3 ham whao's actually volunteering to tell
about his drift. I’'d keep my mouth shut. { prefer to
think my signal is rock-steady in frequency.

The reference to drift piqued my curiosity.
Hands trembling, I searched for more references to
ham radio. My heart almost stopped as [ spotted a
beauty in 1 Henry v, | read, *The end of life
vancels all bands,” (111,4,157).

What a beautiful thought! And what an epitaph
fotr & ham who has worked all bands and passed on

*3770 N. 88th Street, Milwaukee, WI 53222,
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bevond the ionosphere. [ van se2 it now, beauti-
fully inscribed on a monument: “*The end of life
cuncels afl bands,”

8o far | had seen no reference to the hogy of
ham radio — QRM. But that was before 1 scanned
the pages of The Tragedy of Corfolanus. There it
was: “Splitting the air with noise,” (v vi,52).

I wondered, too, whether the ham existed with
the “final-final syndrome,™ that is, the ham who
has to make one more final before signing out. |
found a reference to him ~ of all places! - in-
Ronteo and Juliet. Act [1 tells the grim story, “A
thousand times good night,”” (11,1i,154).

I never thought of Shakespeare as an insult
comie, but there’s a line in 2 Henry V1 that sounds
like a harh directed to the ham who goes on and on
with seldom a mention of hig call letters. 1t reads,
“He dies and makes no sign,™ (111,4i1,29).

Tven in those carly days, Shakespeare had good
operating practice in mind. And where else would
you find it than in Hamlet? (Is it just coincidence
that the great ¢ragic hero’s name heging with
Ham?) Shakespeare™s advice on operating courtesy
applies especially to the ham who calls CQ before
checking the band. He says, ‘(ive every man thine
car, bhut few thy voice " (LIH67).

The great bard is not credited with the inven-
tion of wireless, vet he displayed great foresight
when in The Comedy of Errors, he wrote, “'There
i something in the wind,"” (111,i).

I was amazed, too, that they had nets in those
pioneering days. Here’s whut the bard wrote in A
Midsummer Night's Dreant: Tl put a girdle round
the earth in forty minutes,” (i1,i,175).

No analysis of Shukespeare's works is complete
without a discussion of the brilliant “To be, or not
to be™ speech made by Hamlet, (11L,1). At first, this
speech may appear to be without ham radio
connotation. But | prefer to think that Shakes-
peare was a poor speller.

What he really meant to write was, "Tube, or
not tube: that s the question.,” [ base my
reasoning on the dilemma that plagues every ham:
that is, whether to yo the tube route or the solid
staie rounte.

Shakespeare vevisited has heen an exciting
experience, But 1 do have one regret. Why didn't
wy English teacher, Miss Frizzbie, tell me that
Shakespeare was full of ham radio? [E]

e Strays "R,

Stolen Equipment

A Regeney HR-2A  fm  transceiver, SN
04-05896, was stolen {rom my car on December 8
in Atlanta, (Georgia, Anyone with information
should contaet me at 4041 Compton Circle,
Powder Springs, GA 30073. John Crosby, K4GBL,

The following equipment was stolen from my
vehicle on November 30 at Woodbridge, Virginia.
Heathkit SB-1072, 8N 132-128107; Heathkit Mobile
Mike, Contact Warren A. Singer, 13721 Lynn S8t.,
Apt. 8, Wondbridge, VA 22191 (tel
703-491-2257),

QST for



How to Catch
5BWAS

B8Y JOE RATKIEWICZ,* WgIS

MANY OF us have litite trouhle working all
states, but ta do it on § bands is quite a
chore! Here are a few tips which, hopefully, will
save you some tite awd griet.

THE STATION

The rig should be capable of at least 100 watts
on all bands and with rapid band switching, Both
cw and ssb should be used. Your antenna system
should also be capable of being band switched with
no involved tap changing.

PRIORITY OF BANDS

Ten meters should always be checked first. This
was 4 mistake I made while working ow. Many
times no ¢w was heard while 10-meter fore was
jumping. As you contact states you need, ¥You can
“walk them™ up the hands. Don’t hesitate to usk a
station in a state you need, to QSY to another
band. The “spots™ in the band where WAS hunters
hide out is about S0 kHz “in." When you first start
out you can sit in one spot and call CQ WAS. This
usually resubts in a gaog of Wés,

(ISLs

After you have a card from a state on a
particulze bamd, vou can Juit working that state
and only then. W/K hams are bad news when QSLs
are 4t stuke. The system 1| used for getting QSLs
was as Tollows: 1 sent a card {o 3 station. [ then
waited 2 weeks and if no reply was received | sent
the following: a QSL card as before, and alsa a
blank QSL stamped, addressed and all filled out.
This was stapted to the regular card with its stamp
side inside. The ather station need only sign and
drop it in the mail. (Some fellows didn’t even do
that.}

THE ROUGH ONES

The missing stztes can he found by reading QST
and looking for siate (SO parties, Field Pay
events. CD parties and B0.meter nets, These nets

+2622 Avalon Drive, Betlendorf, [A 52722,

e Strays s

WAIGUL {lefy), BBWAS No. 38 and WAS3FGS,
58WAS No. 28 congratulate each other as winners
of their own personal BBWAS race, Prior to that
time they were mainly 20-meter DXers. After
considerable antenna work, they discovered low-
frecuency DXing and are now well on the way to
their race No. 2 — BBDXCCI

February 1972

The author, bolder of 5BWAS No. 20,
was the third Wa and first fowa station
te qudlify. He furnishes those just
starting the chase a wseful moadus
operandi.

EEY

are fantastic. The boys are helpfal and will go to
great lengths to give vou their state, A word of
caution, avoid QRMing the net operation. | usually
wis on frequency before the net started and called
# quick CQ NIy and it no result 1 waited until the
net was closed. Keep vour Callbook handy and
well  marked, BSince most states have active
20-meter ops, you can also do all vour looking on
40 when vou need a state on another hand! Once
you QSO them you can ask them to QSY or set up
a sked for 10 at another time, Weekends are best
for 10 meters.

RECORDS

Keep goad up-to-date records so vou can know
at a plance whom You need. [t's reully a1 heart
breaker to wait 40 minutes for 2 state you alveady
have confirmed.

As you address the first QSL card to a state,
copy the address ont 4 3 x 3 card. This will save vou
from lnnking it up again when vou have to send a
second c¢ard. T have found that more than two
never paid off, Some people just wan't play the
game, You also need a peat and clean copy of the
statesfhand! for submission tn ARRI..

Good Hunting! QST
IBBWAS  application foyrms carry a §10
ARRL membership

processing  fee W(r:md an 9
requirement for W/VEs) which includes return of
the cards by registered wmail and a handsome
personalized plaque. This form must be used when
applying,




ARRL International
DX Competition....... )27 -’71

*“A Bref Look Back™

COMPILED BY ELLEN WHITE,* WIYL

TUST RECENTLY, 4 tulk on the history of the League’s international DX Competition was compiled
J itor a New England DXCC program and tor the ARRL Contest Advisory Committee), Comments
following the talk indicated that a number of relatively recent contest DXers are nnaware of the pattern
of evolution ol this classic over the yeurs, The biief details in the main column of this tabulation ure in
themselves, o revord of rules mutation. sunspot coveles, world tummoil, domestic changes and advancing
phone techniques.

COLUMNS IN ORDER: TEST NUMBER. DATES, COMMENTS, ISSUF CONTAINING RESULTS, REPORTS RECEIVED.

[ May 23, 1927 WVE againsl the world, advance registration by WiV Es, eabmessayes of 8 words, Well-known Gt 2o
carly participants BGZE 52 6 AM 2°TP 1RDI,

2 Feh. A-19, 928 Tust messapes increased 10 L0 wards. point system of | for W/VE and 2 for DX, Aug, 240

(] Feh, 1524, 1930 Zwards on o section basis: espenmenial sconng syatem gaving special muibipliers to ditferent Aug, 2

parts ot the wolmiry in an attempt to equalize scoring. UT8/VY call areas to be the D%
multiplier. Mailing deadlme just 3 days after the end of the test! Results included 23 enfres
from Austraba, 3 from China. Results appeared by call areas and countres,
El Mar ®21. 1931 Auyg. 537

Mar. L1-§%. 1933 Lid not require advance eniry, Use oof a self-assignued 3-nupieral serial. Engraved bronze charms et 1000
for winners. Phone awards miade avilable, W/VE to use a country instead of @ contiment
multiplicy; 37 G entrigs, !5 JA, 34 VE, 20 ZL.

t Mar. 1018, 1934 Certificates for awazds. Adoptian of cluh participation, as vet nan pavel. I Club winner was the  Sept. 1307
Aratenr Radio Reseanch Club of New London, WHQV. Approsimutely 80 countries active,

¥ Mar, 9-17, 1435 Intranuction of hmited nperating perind of 9N hours, Bonus ponts if DX worked on merwe  Sept, 1490
than oie hand, Club winner, the Radio Operators of New Bediord. Mass.

" Mar. 1422, 1936 A yuote plua tor WiVEs, 3 per vobntry, Multipler was the total ot countrigsieall areas all  Rept, 1521

bands. Club winner the No. Nassan Wireless Assn, barst big siowing by Juan Lobo y lobo,
then XE2N — famaus later as XELASKFTA, With 350 watts e worked 1370 <tations.

4 Mur, o-14 and First separation of modes (ew held firsty, both to be run in March for sunilar propagation Dwt. 767

MLERO193T arditions. Rules did not provide for a phone gitota but the cw yuota remained, Club winner
the Tri-County Radio Assn, of NI,

HI Mar., 5-1.4 umd Wgdin, v fiest. Medallions with Maxim's partrait suthorized for winners plus o guvel for the Nov. 197t
1927, 194K tap club.?

i Mar. 4-12 and Fatry breakdown, 1298 ew, 802 phone, Oet. 21N
1R-26 1939

1 faar, 3517 aned Phome atd ew run canenrrently  ower the ? wovkends. Use of o report plus wral awptber Gept. 1100

221, 1440 sturhing with UL, plus statefprovincescountry. ot the tst time the test was muted to
gackend periads, With the war growing 1 Futope, parheoipatton dropped oif, %o took the
imelight with 6 of the tup [0 phone and v sooves from Califomnia.
K] 19473 Two separate weekends per inade, postwar, Glohal medallions vffered. A distinetive 3soumeral  Nov, 18326
serial minpted  Multiphers were countries for W VE and WIVE <l areas Yor DX, XF 1A fed the
untire Freld espahlivhing new recorids bath mades

14 94K Rules stuted “uperator arrmnpements involving asistance by local rdo intercommumeaiton tNuv. 1596
sactaied a uliiop. claswification’ - tint menton of spotting fets. Top DX both modes,
NETAL

13 ludy Cuota raised 1o 5 for ew VEs Results oppeared w 2 separate ball 1ssues, SCHXC, NUDXC sl Hep. 20
the PY R In a hot gavel race. wuout by FRO Cact. 1792

I 1940 W glinta for We taised to 4 for VE» to b, Senal number replaced hy mpnt power. Classic Q8T Sep, et

wawers in Feb fMar, depiching VOTAA beforedaftet the test, Big X ow scores posted by KET1A
und BHbOLL

i (R R Aruther fiest ~ %) pvuuped with VE misking Canada 9 call areas lor DX to work. Conditions  (at. 847
purk,
4] 1942 A mteresting switch was holding otk phone wevkends i bebrizary, to take advantoge of (et B8R

what was left of 19 meters, & new anard cutegory for multiops,. when 3 or mare competing
within a sextion,

iv (953 Apgin, bath phong weekends ip Eeb, Canditions extremeiv poor. [ A

K] [L AT 3w and phone weskends o edcl: of the $ebdMar, veriods, The W oew guota raised ta 6, 8 for  Cut. 1113
VI v ops, Top DX cw KY4A4. The 1op 3 phone DX seoree from Hawai - KHAL KHEMG
EHAAWM.

24 1uss Fur the foupeth steaipht gear, entries were ap, In lien of input power, WIVES now out gt 1342
statef provinee,

sl 1944 Entnies up y thied, reflecting continuing isereases in sunspot numbers. Sep, Th47

% 1947 Caod conditions. WAKFC the tap W/VE ev with close to g gulion pomts. XE1A hack with Nov, 1h37

QSO total of 3757, KHeD top LK phune,
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4 1458 Sevese winter storm clobbered northeast, leaving the battlefield to the dipoles. Top DX both  Oct. 1672
maodes, KHall,
25 1959 A good year with the bigpest totals to date, Drops anticipated in the followang years with 10 Oct. 1960
and 135 an the way our,
6 1960 New statestatus for Hawaii and Alaska who wished to be grouped with W/VE aguinst the et 1440
woild, New cw high by VPIFH {(now WODX). Lor the tirst time, two Weentries tupped the
million mark, both multiops., W3s AOH and MSK.
ke 1961 Sumspots down. Phone activity showing increased trends fowards sab. fnoap effort ta Ot J06Y
counteract poor conditions, special announcements sent in Spanish.
% 1962 Gaad seore increase in spite of continuing sunspat decline. et E332
29 1963 Conditions beginning to improva, Qot, 1353
30 1464 Conditions superb, Reports now show high multipliers per band. et 1474
3t 1965 Big vear for phane, et 1TH0
32 1966 Entries up again, with 121 coantries reported in the resulls, VE2ZNV top domestic vw QRP.  Oct. 1811}
Indications of major rules changes tor 1967,
i3 1967 KH6/KLT now buck to DX status, cimination of all cw W/VE quotas. change of multiplier for  Oct. 2427
DX stations from call areas/provinces to states/ VE call areas, Plaques far DX continental highs,
Fine rece ption 10 new rules plus geod conditions led to a record number of gntrics,
4 EB58 Anather pood year. First time an overall DX cw high fram Africa — ZDAJ, Qut. 2225
35 1969 Most stunning feature of the fest was no. 1-2-3 national cw alsa no. [-2-3 F, Mass.! A new club  Oct. 2408
IMurphy's Matauders) closing in on the top ¢lub ranks,
36 L7 The record year to date, Phone vperation conhnunng to increass, MM now no. 3 cluk. Qct. 2812
Ky 1971 A new category for listing multiops.; multisingle (transmitter) and multioperator multi - Sept, 2646
transmitter, Ten meters died the 2nd ow wevkend, a taste of wonditions o come, The ow
WiVEs now led by WiBGD/2, This makes 15 DX Competition gavels for the Frunkfard Radic
Club.
ki 1972 Ruitles call for awards to the top multis, m each category within u call azea (vr country}
repardless of any mipimnm munber of entries. Ne partial contacts witl be permitted — a
straight 3 points per complete QS80. Scores will be shown as seetions with call areas (rather
than sections within divisions), Conditiont? We'll all soon know. 7]

*Deputy Communteations Mgr., ARRL,

! Club participatinn siarted with the 1934 tests, althongh gavels were nat awarded until the 1938 event,

2 The Suuth Bay Amateur Assaciation of Long Beach, California, word the gavel in 1938, 1939 and 1940, The Frapkford Radio
Club of Philadelplua took gavels in 1947 1948 1949 1451 1982 1954 1964 955 1980 1940 (961 1963 1wed 1966 aud 1971, The
Fotomae Valley Radio Club (Washifigton, 1.0, area) took the gavel in (257 1988 {967 1965 1907 1946% 1969 and 1970, The

Sputhert: Califarnia DX Club tosk gavels in 1950 and 1956.

3 From 1947 until the present, 2 separate weekends per mode in each of the months of Feb.jMar, kave been part of the comtest
pattern. In all except 1952 and 1953, # phone ated cw session weére held in each of the months,

Florida — The 2nd Annual Florida Boondocks
Swapfest, March 19, sponsored by the Playground
ARC at Fort Walton Beach at the Community
(lenter located on Highway @8, Hours 8 AM. to 5
P.M. Tickets and details from Playground ARC,
P.0O. Box 873, Fort Walton Beach, FL 32548,

Mlinois — The Sterling-Rock Falls ARS Hamtest
is March 12, 8 AM. to 4 P.M. at the Sterling
Coliseum, 212 3rd Ave.. Sterling. Bring your gear
to sell or trade. ist table free: 2nd and 3rd tables
$5 each. Plenty of food and parking. Advance
tickets $1, $1.50 at the door, Sterling-Rock Falls
ARS, PO, Box 11, Sterling, IL 61081,

lowa - The Davenport RAC will sponsot its
first Hamfest February 27 at the Danceland Ball-
room, 4th and Scoit St., in Davenport. Plenty of
parking. Free c¢offee and donuts 9 to 9:30 AM,
Talkdin on 146.94 and 3.975 WMHz, Advance
registration $1.50, %2 at the gate. For more
information write K. Caldwell, 1412 14th St
Davenport, 1A 52804,

Michigan - The Livonia ARC presents its
Annual Swap-N-Shop Sunday, February 27, at the
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Franklin High Scheol, Joy Road nedar Merriman,
Livonia. Plenty of free parking and good food.
Tickets §1, tables $1.

Michigan — The Blossomland ARA presents its
annual Ham Auction, Sunday, March 132, at the
Shadowland Ballroom, St. Joseph. Doors open at 7
A.M. Admission $2. Auctioning is free. Display
tables available: plenty of room in our 1/2-acre
roofed space, For additional information write
BARA, P.Q), Box 175, 5t. Joseph, MI 49085,

Ohio — The Intercity RC Annual Ham Auction
at the U.8. Naval Reserve Training Center, 170
Ashland Rd., Manstield, Friday, February 4. Doors
open 6 P.M. Look, swap, and buy at 7:30 P.M.
Austion at 8:00 P.M. Eats. Donation §1.

Texas — VHE-FM Society Midwinter Technigal
Meeting, Corpus Christi, February 26-27, including
a session on the Texas Intercity Repeater Sysiem.

Wisconsin ~ The Tri-County ARC Mid-Winter
Swap Fest is 5 March (smow date 12 March), v
A.M. to 6 P.M, at the Whitewater, Wis., Armory.
§1 advance ticket, $1.50 at the door. For more
information write WASVYL or WBSDWG.

COMING A.R.R.L. CONVENTIONS

March 17-18 ~ Great Lakes Division, Mus-
kegon, Michigan

July 1-2 — West Virginia State, Jackson's
Mill

NOTE: Sponsors of large ham gatherings

should check with League headquarters for

an advisory on possible date conflicts before

contracting for meeting space, Dates may be

recarded at ARRL Hq. for up io two years

in advance,
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1971 ARRL

Sweepstakes —
High-Claimed
Scores

1The followang high~laimed 88 svures are those received af He,

[

by December 22 From feft to rght sre shown the call, <laimed
swolk, number of vontacts, number of multipliers. ¥Full resuits wilt

appear n & later usuw, - WA TKOM,

(84

WIRM (KIVPE apr.)

164 778110473
WINQ (WO, apr,)

164,550- 1 OW7-T5
WHEMAR |6, P16 2-74
KHBRS ¢ K2sl L., upr.d

181,855 103074
WoHX {WB&OLD, opr.}

1 SIHQ72-10 | &-74
KrEHIIWENTIT, upr,)

148.314-100°7-73
KILPEsS 146,292 101327 3
WILFBY 145,928 S8s-74
WY T I RGWGA. opr,)

145,780-166D-14
WHSH {ETNHVY, apr.)

145,200- #6875

WIBGD)2 144,750 965-75
VETHO 131,600 944,75
E17ZND 141,180 942,75
KEHLW 140,230~ 94874
WEWMUIS L3087 5. 94875
K4ruZ 139,050 53175
WAr7y 138,972 UID-74

WHWPC T KBBPX, upr.)
| 38,600 424-7%

LTVTM 1 37.,566- 930-74
WRONO | 36,7472 w1474
WIURE 135,926- 931-73
WERIH [ A5, 080- 93374
WABLK b ] 34,400 #9874
WRoVEX 133,050 900-25
WaKIC [ IE A T i S
WAIHTQ 130,536 XX2-74
Kenri'l (29, 241- w123
WalllEpy 12%,150- 861-75
KSTSR 125,16t 89072

WIMY (WABWNU, opr.)
126984~ H88-714

WABIVN 125,060. 85074
EAAk} 124.986- 345874
WIN 124,518 K£3-73
KRRMK 124,002 KSO13
H2AU 123,100- &K1K-7%
WASADT 132,120 BaU-71
K4POL FXE B2 84802

VESUS (VESUL. apr.)

111,804- R14-74
WA AHW2

120,499 83373
WIHCPAWAIPME, npr)

120,142- #da-T1

WIIYH 119,280 840.71
WAKIY 112,209 %1773
KSRHZ | 18992 50474
WIVEM | & AT 8- 26034
WERL L1®,433- s01-74
RAGSU | 7.830- ROA-74
WIFEG f T 000- TRD-TS

BIEUT Hi6R20- THE-74

VAIUNAWAIHRY, opr.
115,200- 802.72

WAKDU(WAIBGE, apr)
115,328 50072

1518 g4 {14,975 200-73
B4BAL4 L14,330- 79374
K48XD tEAHT 3 K047

WANMS 113072 Toe74
WIMVB (WA3LAQ, opr.)
12,8558 77873
VETEEWT
112,274 #D1.73
WIABT (WASKLX, upe.}
112,114 T62.73
WHRIAWY 111962 78974
WARZDEF (WABRWL, npr.)
1L,928 ¥43-75

WIGKE 16,704 75374
WIYUW3 11,301 755873
WIBQW 110,230, 78574

WIAZD(WASGUL, opid)
110,084 75473

WALHS PG

Y624 74273
WhHeABKfo

10%,350- 781-74
LI NV YR 742794

HACT (WASRIR, opr.)
o, o00- 73278

WITML/L 108,706~ 736-74
WaIEZT 10K, 300, 722.74
WY [OR, I86- F51.74
YAPRWM /¢

107,300 71574
WA NSYE Lipy 182 124-74
Kel.UZ 107.07Td- 14771
WABIBQ 197, 004- 12374
WI1YNP 1646 470- 8570
WaLvT | o, - 74092
ESEHU [0h 248 T2R-T3
ESPTL 196,069 T33T73
VIAYT 136,790 Tel-71
WANQAE 105,435 74371
K4VEY Jo3,%0A- 111273
WADQN 18:3.630- 49175
WY 10e3,830- 14470
K4CAX 193,180- 73770
WIGN 14¥2, 784 10473
WHYCR 1€11,033- T3t-71
WALIUY 1600,440- A48.77%
EANPY 1400, 364- 70472
WinaAl 100,380 66U-T8
K3WwLw Iy 122 A7H74

WAYLGD (WAYs AUM BWY)Y

101,528 TH4-7]
W2SZ (4 oprs.}

108 865 744-T4
WERUM {3 oprs.)

114,244 71873
WAYB {3 apis.)

100, 7T88- 65474

PHONE:

WIRM (KTVEE, upr.)

40278167775
WOHTK (WBaLLY, opr.)

IR 1RSS5
WaYT (KILB, opr)

19°1.400-1 316-75
WASIMEK 195 g1 300-T38
WIMVB IK3FST, opi.)

181, 200-1210-75
WIGRF (KEANV, npr.}

IR TR-12002-75

WsWMU/s

ETULTE1200-7TR

KGAFC (WAIS K, opr.)
176,530 1187-75

KR W
WrR
KIVTM
WIRGD/2
WACRE
WALILD
YESTIS (YESUT, opr,)

VIS 972119274
1137001 166-T5
172 R00-11582-7%
17r6s50-1151-75
FY2,200.114K-15
170.644-1153-74

fagg00-1164.-75

K&EBB (WACDKE, opr.)

1o, 828 | 1IK-T%

WALIHO
WAl VN
WHISON
KELPLSI
KARHZ

KAl

WARZDT
WERH (KTNHV, opry)

16/,000-1120-7%
167.684-1140-74
1 K6, 500-1 12574
162,790-1 11573
162,682 109914
[EYRALS IR
1o, I Ha-1 10473

160, 200-106K-T5

WIRSZ
K2327
W3AZD
VETHL
WABZDE
WIZKH/)
EAWCC (K4PQL, upr.

15%.629-109E.7 3
P 3T7.950-1053-75
157,980- 1153758
186.600-t046-75
156, 50-1045-7%
154,350-1029.75

153.900-1045-75

WRKIC
ESTSR
etals
W FEG
WAAVEP
WALLEW

00-11026-75%
AS0-101 575
152, 044- 12 874
L51,050-1D0T.75
LA, 30013 ED-78
156,150 1675

YRIUN (WA3HR VY, upt.]
145,296 L1H02.74

WAZEAR 146,816 993874
WAIPHY

145,875 w1475
WAIABW/2

L45,562-1001-73
WARLNE 144,900- 9nh-T5
WANRG{3

142,800- 956-75
WHBaKRK 141,450- 95175
3Ll (WAAKIR, opr.)

141,506+ 933715
H3W LW 141.300- 94479
WAILKS (WA ILAL, npr.)

141,280 G374
K&HH AR EYS. Ule73
WARVRY 138,750-
Hokhb 1% 154
WHNQU 1 36,300- 932.78
WROKO 135,674 wps.78
WAZCPQ 145.600- 21075
WIME 135,078 I 74
WSGZ (WASHTWL, npr.)

148,000 dn-7%
ErlING [5G WIS, UuTps
K14ND 134,612- 92373
welyr 133846 22478
WhaVilta

335,182 992738
K1JHX 133,190, 594.7%
WiEZT |40 728 R79-T%
Wak LN (WASUAG, upr

139,450 fng-T%
WASRTG F35,250- Bi5.75
K@QLUZ EES 0. KE4-74
WAILLXE P24,384- B52-T4
WRWP 22908 Ki1-7T4
SWEPAN (28N B31-T4
WRaYVY (WBRUUIE, upr.)

i ul- BT0-TL
RIAGHT TAE,AMY BR4-7X5
WIIN I22,100. &14.78
KoMk 121 464 4772
WAIKTF 121,278 81274
KIMNI 121,200 50878
WaKFC 121,050 KT.TS
WIKMY 120,150, B04-TS
WRaV 7L 118, 350. 7474
KILTV 117975 H01-73%
WYBUN J17, 150 TRI-TA
Koy 116,775 I41-7%
WANOS 116436 50972
Kadalja 116,475 779-T8
WA IGIU 6,025 71TA
W1lXL 118,738- 75274
WAIOTY 115,500- 77075

WBRAKD 115,200 H4-72
X TR 115.200- 80571
WAvLUD 114 60 T86-7%
WICFL f14, 00 TR3-1%
WALRWY 111,300, 742-71%
WARTBQ E14,07% 4175
WrGKE 14,250 F91-T0
WAWSE i, L. 73775
WATIBM 109,950 759.7%
KalLbi Tow RiK). T36-73
KAWWU PO, B43- T4R-13
WoZRX 105, 360 72278
WABWEZ 107,364 TRO-69
WAKY WY e, T26- 2 41.73
WAINNA (06 358 78377

WRIM (WATEWS wpr,)
105,975, Y11.7%
TR 9. 10T

krAad

WALIIY 1O5,600 70475
WALLEC 105,227 14%.11
WBAMKE 104 H88- 72777
WARPY AR 104,112 12A-T1
VEIBUY 104,748- 0334
RaAlL 02,711 20573
FATEI 1k 240- 7120-71
WhaHDIG 108,163 70173

Walls (WoHOMH, npr.)
101538 70474

WRUDXW F0i 4K9. 18473
WROOH 101,454. H86-74
wWeUNs/p 10F,324. “I8-73
Kayva 100,49540- &74-75%
WiDM 1un 64 aR8-14
WINP EN0S20- T19ID
KTPX1 160,251 69413

WIVPY (WAILBT, e

P00 24D 716-TD
WHAMHI 1,274, 700-73
WATORM (FRTICAY

194 525-1 41 278
RARME {FWAIBCGE WABIEA)

[EYRENLILE LY
WIREA (+VETIT

151,875121 174
WIFRY (+WIARK)

104,700-10¥&-T5
WEeOOL (+WB6s LPK ZU0)

|d9,02a-1 1T
WHAPKY {+WH4as OPL QUHY

155 KR4- 7R3.74
WH2OEU /2 (+WAZRALI

153,760-T12E-7%
WEMY A (+RSIUD)

t&1,200-1010.75
BSIYE (7 oprs.y

147750, RS54
SWAQUICE (FWOMEKAY

134 ,625- 919218
WASVIWEH {tWASS 5006 TAD

134.550- 900,74
WARGDY (+KBHLR)

139,128 sB39-Td
wW2dZ (3 oprs.)

119,000, Xou-T4
WAIDEQS2 (FWAICOW)

I8 NLE- BB5-TS
WRABFS/T (+WAI1GZVY

124,250- B35-7%
WRETHI (5 oprs.}

127,725 894-75
WOKG (+WeDOD}

124,992 Hod-12
KIHZL (+ WA 3B )

112,275 THZ-7S
WAIGBA (+WAITDWER

112,128 “p873
LIMTE (5 oprs.)

110,250 7AK158
WBANST (+WB6s LEL L.FN)

119,u¥4- T2a-F3
WEYG (B opes.)

loK,wis- 738.74
K9IU (5 oprs.}y

104,475 715-75
WARVHY r+WHACK)

163,008 1973
WReSWY (3 nprs.)

100,504, na].F3
W@sLE (5 oprs.)

199 das- 1071
WAZBAN (HWaA2s DMF LIgKT

[0, 368 49772
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In the Public Interest, Convernience, NecesSity ..

CONDUCTED BY GEORGE HART,* WINJM

FMERGENCY CHECKLIST

HERE CONTINUES to be sporadic talk going

the rounds to the effect that amateurs and
amateur radio as such are useless for anything but
the most radimentary kinds of emergency com-
munication, that the CBers are taking over the
local scene, that amateurs, to be useful at all, need
close supervision by representatives of served
agencies {preferably under RACES or some other
yuasi-amateur designation}, or else be refegated to
doing what they can with inQuiry or other "“health
& welfare™ traffic,

This is the most inimical and degrading kind of
nonsense, and nobody with a4 grain of national
perspective or knowledge really helicves it for a
moment, True, in some places amateurs are in bad
odor and CBers are in high esicem, but in other
places fust the opposite situation exists, The place
of the amateur in public service as & Fepresentfative
of the Amateur Service is still high, his prepared-
ness on a higher plane than most, his dedication
and willingness to the cause of public service as
great or greater than ever. All the degrading talk
you hear is a kind of pollution — pollution of spirit
by the faint-of-heart, pollution of amateur dedica-
tion by those who are amateurs in tame only.

Now, with repeaters all over the place and
commercial availability of gear for 2-mcter fin
widespread, mobiling is on the upswing and ama-
teur potential for versatile emergency communica-
tions is greater than ever. Before long, ihe
225-MHz bandt is going to open up, tou: alrcady
cxtensive plans are being made. Low-power fm rigs
capable of tripping repeaters and extending cover-
age tenfold or a hundredfold are already common-
place and will be even more so. Poriable repeaters
are being vsed in places, and have tremendous
potential in emergency use, whereby a one-watt
hand-carried transceiver can communicate with
case not just over Hmited line-of-sight as hereto-
fore, but over tens or hundreds of miles. Some of
the tepeater installations are unbelievably sophis
ticated: touchtone dialing, repeaters in cascade,
eie. The possibilities, if only FOC will permit them,
are nearly endless.

* Communications Manager, ARRL.

At the annual pienicbusiness meeting of the
Michigan QMN Traffic Net, a plaque was presented
to WBFX in appreciation for having served as
Secretary-Treasurer of the net for thirty years.
W81Z {left) is shown making the presentation.

February 1272

Two meters and 225 MHz are not the only
bands useful for emergency purposes, of course;
emergency nets on 75, 40, 10 and 6 meters
continue lo vperate, for those who have superior
facilities there. There has been no letdown in
overall amateur radio perparedness for emer-
gencies, and don’t let anyone tell vou othenvise.

But meanwhile, how is vour preparedness? EC
W6INT of the San Diego section has prepared a
little test hy means of which you can “‘rate™ your
emergency preparedness, and un extensive check
list of supplies you should have on hand for such
an eventuality, Want to rate vourself? Here is how
Art tests his AREC people:

1. Do you have a 3-day supply of food and
water ready to go?

2. Do you keép your car’s gay tank at least halt
full at all times?

3. Have you arranged for cate of vour family in
vase you are called out?

4. Do you have a supply of operating materials
ready to po {message blanks, pencils, log, scraich or
memo paper, gte,)?

5. Do vou have 4 battery-operated transistor BO
radio with spare batteries?

6. Do you have a gas-engine generator capable
of supplying emergency power at a moment’s
notice?

7. Do you have porteble anitenna plans and
materials available?

8. Do you have a completely poriable rig that
can operate independent of your car?

9. Do you have identification both on yvour car
and on your person that witl help vou pet do where
you can do the most good?

10. Are you informed on assembly points or
frequencies or other emergency plans in effect
locally?

Apoiogies to W6INI, we have modified some of
his wording to make the questions apply nation-
ally, and in some cases have just plain second-
guessed him, But most of uvs, allowing ten points
credit for an affimmative answer to each question




and 70 as a passing grade, will flunk this test. Yes,
flunk it! Some of the questions apply fo mobile
operatian, some o away-from-home operation,
some to home station operation, and some can
apply to a muinber of situations; but all are
vbviously right down the alley tn terms of emer-
gency preparedness and are things we often don’t
even consider — vet things that would hit us sight
in the face with disastrous unpreparedness when
the chips are Jown and it iz too late, if you
fluntked the test, how about doing something about
it?

Here’s a list of emnergency supplies Art thinks
any well-prepared amateur should have on hand,
ready to go:
sStation log
Message blanks
Carbon paper
Scratch pads
Pens, pencils, eraser Mirror & Shaving géar
Flectric lantern Soap, kand & laundry
Headphones, junction boxCan & bottle npeners

Water purifier kit
Toilet articles
Fowels, wash cloths
Wash basin

Candles Toilet paper
Matches o waterproof  Medicines as needed
wontainer

Alarm clock .
Extra gas & oil
Trow cable
Syphon
Jumper cables
Shovel & pick

Maps {especially local}
Battery b.¢. radio
Extra batteries
Test equipment
Tools! (all kinds)
12v. & 120 v.
soldering irons
Ypare tubes
Spare fuses
Faod (for 3 days max.)
Water Sleeping bag/blankets
Eating utensils Foul weather gear
Anything clse needed? Yes, probably many
things, some of them peculiar fo vour own person.
Quite a list. and it probably makes quite a carful.
What happens is that once you have collected all
this stuft and packed it lovingly in a large wooden
hox that will fit in your {runk or in the back of
vour wagon or cumper, there it stays and is never
used ~ Hke the emergency generators at W1AW
and in the writer’s own hoine that sii there unused
99.99% of the time. in faci, it seems thit once you
have gone to all the trouble and expense of being
prepated, this is good assurance that nothing will
happen to justify it. But ook at it this way — it's
fess expensive than most inswrance and, untike
insurance, is available during the emergency, not
just afterward. And there are no recurring pre-
miums; once you have made the investment, neatly
4ll the materials (ves, even the food if you stock
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Hatchet, dx, saw
First aid kit
Flashlights

This group of League Officials
gathered for this photograph
during a League Qfficials meeting
at ARRL Headquarters last Sep-
tember,

the right kind) will 1ast indefinitely until or unless
a need for them arises.

Are you prepared for emergency service? -
WINIM.

Traffic Talk

Cuite a few subjects in the file. Let’s see how
many we can cover before we run out of space,

Item: At the recommendation of the Eastern
Area Staff of NTS, your Communications Manager
contacted the MARS chiefs relative to possible
improvement of srrangements for the handling of
traffic in NTS destined for or coming from military
personnel serving overseas, particularly Europe and
Southeast Asia. Subseaquently, a letter received
from Maj. Jan Huggins, WB4ONK, AF-MARS chief
and at that time chairman «of the joint MARS
Panel, indicated that a review of the MARS traffic
fites for May, June and July revealed very few
messages in this category - in AF-MARS less than
20 such messages at both east coast and west coast
gateway facilities combined. “Unfortunately,” the
letter goes on, “we have no convenient methad of
checking down to the individuat MARS station
fevel to determine if there is more amateur traftic
getting into the system than is getting to our
gateway stations, As vou know, handling personal
third party traffic is ouly an adjunct of the primary
mission of MARS, which is to provide an in-being
emergency communications system for the ser-
vices. This does not mean we do not do our best to
defiver all personal messages. Deliveries are, how-
ever, subject to the capabilities of the program, and
this should be kept in mind by amateurs re-filing
traffic into MARS.*

That MARS is devoting more and more of its
facilities to handiing of phone patches and less and
less to record traffic is evident from two more
recent developments, Hirst, a MARS-Army bulletin
which reads as follows: “Since trend irdicates
overwhelming popularity of phone patching over
less efficient MARSgrarh deliveries overseas, many
MARS stations overseas in the interest of economy
no longer maintain MARSgram handling capabili-
ties. Accordingly, re-emphasis is made on standing
policy that salicitation of MARSgtams is discour-
aged and stations are cautioned to give thoughtful
cunsideration not to accept MARSgrams in excess-
ive valume or when ultimate delivery is dubious. in
tieu of MARSgrams, families and friends of over-
seas personnel should be informed that it is fo their
advantage to write overseas personnel encouraging
them to take the inittative and place direct phone
patch calls to them over the MARS phone patch
system.” _

Further discussion with the Army MARS chief
{W4EHN) reveals that there is no aversion to the
handling of written messages; it is simply a matter
of utilizing facilities avaifable to best advantage.

QST for



Since there are insufficient factlities and personnel
ta handle the demand for both phone patches and
“MARSgrams,” it is a case of one or the ather. The
demand for phone patches is simply uverwhelming,
teaving facilities lacking for MARSgrams,

Second, word came from FUC that during the
period Dec. 22 through Jan. 3 only, “phone patch
traffic” wus permitted with Korea, principally to
exchange holiday morale traffic hetween U.8.
armed forces personnel and their fumilies.. No
mention is made of record teaffic, and presumably
this was not permitted, whether by oversight or
purposely is not known,

Gret the message? Don’t solicit averseas message
trafiie, Originate it only with the understanding
that there is a vefy good chance that it won't get
there, and urge instesd that the serviceman at the
other end contact his nearest MARS station for a
phane patch,

ftem: We suppose there will always be con-
fusion about “book’ messages, although this meth-
od has been discussed many times, and is fully
explained in the booklet Operating an Amateur
Radio Station, free to ARKL membars, We very
seldom hear one sent properly. Remember that a
“book’ message i sent as a single message, no
matter how many parts it has to it. The parts of a
message  are  separated from each other by &
“break” sign {BT on cw), The “end of message”
sigh {AR on cw) is used only at the end of the
message or book. Usually, at the end of a “honk.™
ong transmits “end of book" instead of “end of
message,” and on cw it's AR END BUK AR. You
don’t transmit the *“end of message” sign untii the
END of that message or hook,

If the difference between the “break” ending
transmission of one of the variable parts of a honk
and other “breaks™ separating parts of a message
bethers you, why not use a “*double break® (BRT
on cw}i? For example, you tinish the preamble and
text, buf the numbers, addresses and signatures are
variable. Okay, ynu send the number and address
uf the first variable, a “break” (BTY, the signature,
and that's the end of that variable part nf the
book, so you send a “double breuk” {BET) to so
indicate, then proceed with the next variable, o alt
vases where each variable part has to itself be
separated. use a single break: a double hresk is then
used to signify the end of a variable part. The “end
of message™ or “end of hook™ sign doesn’t come
until the end, however.

Sorry, that’s all for this time. More next month.
- WINJM,

National Traffic System. The month of Nov.
saw a suhstantial increase in traffic and its efficient
handling centributed to the setting of some new
NTS records, EAN set a new record with a rate of
1.571. K2KIR reports that EAN heat the previous
high Nov. traffic total by 304, WAGMLE aiso
réports u good month for traffic, the second best
Nov. in CAN's history. W2FR issued 2 RN certifi-
cates to the following: W2s BU FEB RUF, K2JBX,
WAZs ELD BAN, WB2s LGA VEJ, WOHRY issued
a 9RN certificate to WOILS. All in all, Nov. was
ane aof the best months that NTS has had in some
time.

Visitors to headquarters in June included !SSKMQ,
former Western Pa. SEC and always active in traffic
nets, { WINJM photo,)
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Winners of BPL Certificazee far Nov, jraftle
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WAL,
RPONK
K20
WwATEPI
WURA
WABVAS
WHAA MW
WHRSY
WALITM
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WaLC X
KANSN
WAINK
WaIvR
Wity
WeVNG
WATay|
WAsQQ
KILEY
WANKTX

WNYRBG L,

WaENH

WL XY
WRZHN

WA IOGM
WH4HIK
WAIEEW
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[
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T
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s
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3
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BEL for 100 or more unginations-plus delveries
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WYHAVIK .

WATNPPR

KNCIN &
KBGO
WolN
WldnH i
heliYh
BRAHKY
WAaHY ¢

the BEL 15 apen tu afl amateurs m the Unired Siarey.
Canads and US, possessions wha report o thelr SCM 3
messige {otel of S00 or s sum of angiaations and defvery
poinds of 1a0 or mere for zny csfendar mouth, Ali messagey
must be haodied na amateur frequencies wathin 42 hours of
ruceipt in standard ARRL form,
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A0l WARWED
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SRS AWHARVY
L TRE OWHAKDI
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LR OROE
LHTe WARSULE

fet. Forkid
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12 P87

SIR i

87 Nt

+ uLs

a4 LEY

IR A0

13 LR

¢ hid

3 ad2

14 £

31 A

- f2s

[ nlT

It B4

i SHw

+7 Skl

% STH

- SH6

@ 954

I S44

7 R

1 &9

4 SAH

i3 326

34 Sila

4 Raq

332 H45

ki B Kue
Wik R
W2k . (on
WATORC | jun
WAIEYY | 14
WA TGN 107
WRIKSG . 102

WRYDVR(D1.)338
W9 RJ(Cer) (18

WhaBY 7(Uct b 0§

More-Thar-Une Operator Station

WATLIN 163, WASCLG 18d
WIRY Z 47001, i44
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Navember Reports

Yol L L Mewsony Tratfic Hute Avg. Repri
EAN P 1T P B 5 T uBy
CAN L. . 30 Bl .13 +7.2 LR
PAN . L .. .. i 341 1012 ES TR TR
FRN ., . o . .t} H4ud 170 3.9 PN
RN, . ., i RY3 DML i7.9 G470
JEN L L L L L 450 g 7.5 %72
4N . c - . 87 TAt A543 1.9 ks
RN . . . . . . & i 437 14.6 BTN
KNa . . . . . . bi LT3 ity J N N TR
RNT . . . . . . &b 03 e Ll S0
HRN . . . ., . 57 543 414 48 B39
L - 442 SOR d.4 43.3
VEN L L . . . B0 B0 SRR 13.3 w3
FCN - . . . . 50 127 2%4 -3 0.0
TWN ... . 432 14l FL.1-3 .2 44.0
JUC Eastern . (20f B4
TCC Central L L wul 141
Hections? 2699 14RAS%
Sumppnry . . . F47] 2TRNS EAN 1484
Record « « . 2 Sl 1315 iR

LTCC funchions, not counted as net sesions,

dnection nets teporting (BT ARNB, ABRND, ARNM,
YENR, AENT (Alagi OZK Atk SUN, NUN, OCARBG

1Calyy € , O, CHN (Colny; NVHETN, CUN (Conn.k:
WhIN, OGN, WEPN, FMTN, YEN, PAST (klz); GIN, GEN
1Ga); TPSUN, DIN flnd.): TLON (kowils QS ehan. )i KI'N,
KYN (Ky.Jt DTN, EAN (Lo SGN (Me. s PAYW, MIN, 5N
tMlinn. b MTN (Miss, )i MSN, WEN (Mo, MCVHEEPIN,
PYTEN' NIEPTN, LUTTN, NIN (N NMRIEN (NMO
NYR, NIy N ONL MG, & 5.C0: BN, B BNR.
CINSBN, SCZEM, AMN (Ohiv): OPEN (Okla.); LPA,
REEN, PTTN, GORN (Pa.); RISPN {R.L): PARN, TTN, L RX
(lex,); BUN {Utah): ¥N (Va.): NSN, PREN, WEN (Wash.);
WYODT?S, WVN, WYNN {W.va.b. WSHBN, WSSN, SWa2RN,
HEN, VSHEN (Wis. i APSN {Altag: MIN (Mant.h APN
fMard. ) WOUVHE (Que,): GBN (Ont. )i SATN {Sasko).

Fraoscontinental Carps. W3IERML ser: “'High traffiv totols
aned pereenbinge ot successtul fupctions made this month the
bt Now, 10 Bastern L history. A big switeh and with
several new stations ingquiring aboul wosking in TCC, thines
sre Jookig up tos 8 change,™ TOC Centeal also had a highty
sipressful month with onlby two faiiures reported,

FrbafeNer
trea Funebones Sucensspul Frafyic Frarfic
tastern R 4 EEN alT kod
Crnteal R ] w77 ES L TAY

[he TU roster:s bastern Arey (W 3SEMI, Dnie - Wis BlG
£ NEM QYY YNE, KISSH, WATITM, Wis bR OGHE,
KOKTEK, WAZs JUU LIWA, WML RSMVO, Was Noeg UG,
ES4END, WHINNG, Was PMI RYP RKRKMQ, WARPIM,
Lentral Area PWRLUX, Dir F — Was UL A0, WidR P, Whs
OUCME SBM, Was UXY DIND VB, WARYZR, Ve i [NH
LOX AEN. WAPLAW, KGAEM. Pacific Area (WaV N, Thr.)
- WERE, BESMAT, K&NYX, Wes BOE RO 1MW MLE MNY
VNQ VZT, WaArs DED LEA, WY BO EM K2 PL 072X LRB
LT, WIS,

Indepemdent Net Reports (Nov,)

At oL . Sessfony Iraffic Chech-mt
Y0 Mejer inali . [IRER] 476
tarth Ameriean §raffic A L
ilearing House A 143
2oy jradfee Net . 0k tREY
Fastern Arca Novice Net 3 e
futer-State S50 a7 RED
Early Fighty Free 102 i
Hit & Bounce fnu? 3549
.k Traffic 30 284 404
Yorty Meter U'W T

d Bmergeney . . ., , . 1§ &1 izl

Public Service Diary

Cin et BD, WAYNSOD was in comimunicattons
with WOHOQ via u i wo-meter fm repeater when he
noticed flames vuming out of the second floor of a
house in N, Chicago, 111, He requasted WoHOQ to
witify the fire department. Upso doing so, W9-
HOOQ  learned that the fire had alreaty been
reparted but than an incorrect address had orig-
inufly heen given and that the fire department was
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Piblic Serviee Honor Boll November, (971
thiy hateng is avidable o amatenrs whoae pishlae servies
performance Jdunng the month ledicared goalshes foe 30ar
tunre taral paints in the nine raregonies befowe. A cdelineatien
b the potnts awnarded i each tenerion 15 gpiven n the
vategory Key at the end ot the Honor Roll isting, Please note
facemum poants for eacly category. Those making tewer thar
+4 paings are l1Isted with pant totals only,
Categure (N (&) (AL () (80 fni (70 (&) (9
Max, ¥, o 40 12 1 k2 e 5 Tajuls
WALLT 1 . L i I B hE]
WARLR W1 13 ir 1 T 5 2]
WAPVAS 1m0 [P S & B | 3 6y
AW HAKDI te 10 12 13 1 3 & b
THBRMYV RLUEEE | ¢ I I U S L] % h4
WHIAER [LCNN LT o S I I ] nE
‘WELRW 19 10 12 12 t2 % Bl
RSB @ 16 12 (2 12 3 9
o 2 13 a § &%
fa 10 12 12 12 EL)
moJe 12 132 s
L ECHENCE 2 I 4 § 55
[ILCI EIN I R ] i 14
K k LECI 1 T B i ¥ %
WHASTK 0 013 0T b3
WAIICU o I 12~ §2 an
whibal Tit X - ] K v
WHAOKT [EEI T - I P ix 5 &y
WESHM o100 12 i % s9
WHOANT e o 12 [ 4 a9
KPMR] i o 12 1 i T
WHASY X, [T IV ] [ 4 41
WHEDEEK mon o1 14 H 57
WHAOMU (LU P [ ] an
WHAPNG  in 7 o1 Qi v aa
o in + n G
WIHEY Lo WIRUL woWaOkN . . 33
WARLL L L . A4 WAAPIL . W RAE A .24
[ VIS oL, dd WS .. 14 RAKNP e M
VWhaindH L 34 WARER Av WRGKSE . . 3
SWHASVH . . dd WSHER S WIZNY L L, 34
Yrakivk L 44 WILHK . 39 WHOAW ., 34
[ RI28 74 s A4 e o o WEYRY T
VTART 4% VhALRL LR WIGHT L A
WO R A WHIE K An WuieW . 349
TeHHRY L 34 R4UNW . . UK VEAWE ., 343
Y AR RC L4 WaasA AW .M VEXCYR L 34
Visaks . . 4 WAITLIM 0 37 VEIDY ST 4
Fiakd o L, 43 Wd4u0 P e 1 0 D 4 S
WEdE A Lo d4 WAaRVA 1Y VEMGFN L. 24
WAINAT +F WATANL A Welty S
wriNH oo A WaARV YR S WalEL B} |
WARYIW LoAE WaASWHY . 3% WBeMAM .42
W Lo MRgEIY L R W2RTPVE L L )
ks 4N kESKE L L 34 Wava L L L 4]
Aanowoacu 4 WMalEs L L 3
U AL L 33 W2RMTA L L i
A9 KZKFhR L. 4 WRAVOS L i
*vemistes multioper.etar <tation,
Cafreney ev. 1) Checking inte o f0ls, 3 pont each,
heckiag inta phoneITY oefs, | @ant each. 13) NUS
4 potats dack: 14 NCE phonefBTTY tefs, b pomts
1, 18} Berformng luason, 5 pamts gach, col Legal phane
padehes, |1 patht each, 07y Makieg 5PL, © points regardless ol
abfic Fagal, (8) Handbing etmiergency ¢ralfic dsrectly with a
For ares, U puint each diessage; (Y1 Sevang as net
atager tor enlire month, 3 pomnts,

unable to locate the blaze. WHHOQ relayed the
correct address to the fire department and within
minutes thev were on the scene and had the
situation under control. - WA YWEN,

{m Nov. 12, W3KAT heard an urgent call from
YVADSL an twenty meters. Due fo o anguayge
barrier, W3EZT was ouly able to nnderstand a few
words of the transmission. He then called the State
Dept. in Washington, D.C. and explained the
situation  and  requested o Spanish interpreter.
Within minuates it was learned that a haby in
Venezuela had recently undergone surgery and was
in aeed of o rare drug in large guantities. A supply
of the needed drug was focated in New York and
was rushed to @ New York Uity airport where the
Venezuelun Ambassador to the .S, was about to
depart far a visit in Cargeas, Less than twenty-one
hours after the call was originated, the medicine
wus delivered to the hospital and the infant began
the tong road to recavery, WIEZT,

QST for




On Nov, 16, the Bneing Fmplovees ARE(C
groap was requested to provide communications
for the search of a lost hunter near Cougar, Wash.
WIRIW was dispatched to the scene and sef up a
communications network oa eighty meters. During
the hours of the search a number of messages were
handled into the Seattle and Tacoma area, The
search was finally terminated after several days of
unsuccessful effarts. Other amateurs participating
in this exercise included W7s DL HLP K7UWT
and WATHKD. ~ W7RJW, £.C. BEARS, King Co.,
Wasth.

Coming upon a one-car accident about seventy
miles south of Casper, Wyo., orr Nov, 28, K7TAL
made contact with WATGOV on the Casper fm
repeater and instructed him to notify the proper
authorities. 1f it had not been for the timely arrival
of K7TAL the accident victim consld have been
stranded for quite @ while, and possibly injured by
exposure to the extreme cold, - K7TAL.

P

On Dec. 11, the North Canton, (Ohio, AREC
was requested to provide assistunce to the local
police department during a search for a missing
person. A number of mobife units led by WSKEBR
provided ¢ommunications far the sewrch. The
vperations were secured a few hours later when the
woman was located near ber home. The following
amateurs participated in the search: WRKBR, Kis
DHI DIF TZN, WASs OGSV VEV, WNBKEQ, -
KEDAI, BEC Stark Ca,, Ohio

The Hansford Co,, Texas, Weather Watchers
were valled to duty on June ¢ to follow and report
on a numher of tornadoes in the aren. Four mobile
urdts were dispatched fo follow the storms and
repoart un their patch of destruction. This infor-
mation was reported to a kocat fm radio station and
tn a CATV station who in turn broadcast the
information to the general pubtic. The participants
in this exercise were recently honored by Hansford
Co. officials fur their public seevice work, -
WA SYPA,

‘The Barstow Amateur Radio Club of Barstow,
Calif., provided communications fur the second
attnual running of the “Pony Express Race™ an
Oct, i, The forty-mile eiee had seven relay
sfations with fresh horses at easch station, '|'wio-
ineter mobhiles at each stutlon fransmitted aereval
and departure times of the riders to WeALGC in g
plane flown hy WAaDSL., WaZGC relaved the
information to WSLLL/6 whn passed it ta the
vrowd und ta a Jocal eadin station., WelX 7,
WAGELRB and WAGUMZ munned the relay stations
and the broadeast station announcer wius W6FRW,

On Oct. 30, mermbers of the Bloamington Civil
Detfense Communications Group assisted police in

On Sept. 26, these merbers of the Valley Radio
Club ot Eugene, Ore. provided communications for
the fugene CTycling Championships held in Skin-
ner’s Butte Park, Pictured left to right are: WAZ-
DV, K7CIY, K7QKD, WAZ7GGD, and W7LVN,
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Pictured here s
cormpleted over 400 consecutive check-ins to the
Orange Co. forty-meter AREC Sunday rmorning
net, A pretty good record, wa think,

Mae, WEBTMY, who recently

2 Halloween patrol. Each member wus eguipped
with two.meter fm gear and was accompanied by a
membher of the polive reserve, Fhe use of amateur
communications coupled with the police reserve
douhled the oumber of units on patrol for the
evening. The amateury served strictly as communi-
vators for the police reserve oftficers. The following
amatetits participated in this event: Wegs HZR
PAN, K@s PIZ PYH SHO, WA$s DUN OWG R XL

Another very successtul “Spaok Patral™ took
place on Oct. 34, in Dundee, Mich. f'our mohile
units were JdHspatehed to patrol the streets and
report anv unusual oecurrences to the police, | he
amateurs’ participation in this event allowed the
palice to concentrate on more serious incidents.
Amateurs partictpating in this exercise included
WEBTZZ, KELYY, WARs FFK YMB Y/7B WBBLIK.
- WASEFK, E.C, Dundee, Mich.

Thirty seven 5kC reports were reveived for the
month of November representing a total of 10,703
AREC members. Both of these totals are down
vonsiderably fram November 1971, Again we urge
the SECs to report to Headquarters, We can’t get

an gecurpte picture of the SREC if we Jdon't hear
from vou. Sections Heporting: Ala, Alta, Arir.
Ualn, Conn, Etla, BMass, ENY, INd, Towa, Kan,
Ky. Mari, Mich, Minn, Mont, Neb, Nev, N, ND,
NNJ, NTex, Ohio, Okla, Ont, 8Y, SDgo, Sask, SD,
SNI. ‘Feun, titah, Wash, Wk, WMass, Wha, WVa.




Happemn“é

the Month

EXAMINATION SCHEDULE

For the convenience of those planning to take
ant. FCC examination for General, Advanced, or
Extra Class license, we present below a tentative
schedule of dates and places, iApplicants for
Novice, Techniclan, or Conditional (lass licenses
should fellow pracedures outlined in Chapter 5 of
the Radic Amateur's License Manual,)

No advance notice ts required of the applicant,
exeept as noted. Of course, no tests are admin-
tstered on national holidays. Additional examina-
tion points are lsted after the office schedule in
most districts; at such places, appointments should
be made during the moath previous through the
district engineer. He will probably ask that the
completed form 610 and check or money order for
59 be filed in advance, An applicant may appear at
any FCC examination point regardiess of where he
fivas.

Recent changes are in boldface,

1 Boston, Mass. 02109; india & State Streets;
Fhurs.-¥Fri,, 911 AM, Exams with code test,
briday only. Also coaducts examinations at Ban-
gor, Me, in Mav; Hartford, Copn, in Match and
Sept,; Portland, Me. in Apr. and Oct.

2 New York, N.Y. 10014, ¢41 Washington
Street; Tues-Thurs,, 9-12 AWM. Also conducts
examinations at Albuny, NY, in Mar., June, Sept.,
and Dec,

3 Philadelphia, Penn, 19104; 2nd & Chestnut
Streets: without code test, Mon.-Wed., 10-12 4,M.;
with code test, Tues.-Wed., $-9 4. M,

Sumner H. Foster, WOGQ, who has just finished his
third term as director from the ABRRL Midwest
[Division, recently retired as a wice president of
Penick and Ford, Ltd (Karc syrup, etc.). Betore he
left Cedar Rapids for the Denver area, the Cedar
Yalley Amateur Radio Club, inc., awarded him a
lite membership 1n the club in recognition of —
amang other things — his five terms as its pres-
ident. Oftering congratulations at the testimonial is
Cedar Rapids Civil Defense Director 8ill Bjorenson
Heft), (Photo by Doug Horner, WOK D)

4 Baltimore, Md. 21201;: 819 Geo. M. Fullon
bederal Bldg., 31 Hopkins Plaza; Mon. and Fri.,
8:30 A M.

5 Norfolk, Va, 23502; Militasy Circle, 870
North WMilitary Highway; with code, Thurs.,, 9
A M.; others, Wed. and Fri., ¢ AM. to 12 noon.
Adso conducts examinations at Salems, Va. in Apr.
& Oct.s Wilmington, N.C. in June & Dec.; Winston-
Yalem, N.C, in Feh,, May, Aug., und Nov,

6 Atlanta, Ga. 30303; 1602 Gas Light Tower,
235 Peachtree Street, N.E.; Tues. and Fri., 8:30
AM. Alsn conducts examinations at Nashville,
Tenn. in Feb., May, Aug., and Nov.; Memphis,
Tenn. in Jan., Apr., fuly, and ot Knoxville,
Tenn. in Mar., June, Sept., and Dec.; Birmingham,
Ala, in Mar., June, Sept., and Dec.

55 SHavannzh, Gu. 31402; Bull Street, P.(). Box
8004, 2nd and 4th Mon. by appointment only.

T Miami, Fla. 33130: 51 S, W. First Avenue,
Thurs.,, v A.M. Also conducts examinations at
Jacksonville, Fla, in Apr, and Oct.

TT Tampa, Fa, 33606; 500 Zack Street; [ues,-
Fri., 8:15 A.M, by appointment only.

8 New Orieans, La. 70130; 600 South Streef;
with code, Tues., 8130 A.M., others, Tues.-Wed.,
3:30-12 A.M. Also conducts examinations at Jack-
som, Miss. in June and Dec.; Little Rock, Ark. in
teb.. May. Aug., and Nov,

8M Mohile, Alz. Jear2; 113 St. Joxeph Street;
Wed. 8 A M. by appointment only.

¥ Houston, Texas 77002; 515 Rusk Avenue;
without code, Fri, 8 AM. to noon; with cade,
Thurs., 810 A M. Ale wonducts examinations at
Jan Antonio, Vexas in Feb., May, Aug., and Nov.;
at Corpus Christi, Texas in Mar., June, Sept., and
Drec.

98 Beaumont, Texas 77701: 360 Willow
Street; Tues. by appointment only,

Baring the Movember Executive Committee meet-
ing, James Arien White, WATNNC, son of Ellen,
WYL, and Boh, WICW, was congratulated by
ARRL President Rohert W. Denniston, W@DX,
both for rmaking General Class and for being
elected a Life Member of ARRL. The Whites thus
became the oniy all-Life-Member family in ARRL;
we have five “Mr. and Mrs.” Lite Member teams,
though, (Sorry — no cut rates for guantity!)




The York Radio Club of Eimhurst, {llinois manned
a booth at Elmhurst Expo 71, courtesy of realtor
Larry Reedy, an ex-amateur of the “30s. On view
was a current hf transceiver; a Novice station; a
1931 S-meter transceiver by WIONNE; & Model 19
teteprinter set-up and the ARRL youth fitm, “This
Is Ham Radig,” which was shown about once each
hour, Manning the station when this picture was
taken: Carl Zaruba, WASNRI, club PR chairman,
and David Ciciora, WNQIGT, with visitor Scott
Staggs (standing, center), Others involved: “prexy*
Jordan Kaplan, W90KE: Jim McDonald,
WBSADQ; Susan McDonald, WNIHVO; Alex Ci-
ciora, WONXX; Clift Strain, WOKBLU; Larry Shaw:
WBOKI; Ray Norbery, WOPYG; Kim Tusov, WAS-
LFR, and Rich Mirdas, WAOLRC, (fhoto hy Dave
Nrstrom)

10 Dallas, Texas 75202; Rm 13E7, Federal
Bidg., 1100 Commerce S§t. Tues.. 8-12 A.M. Also
conducts examinations at El Pasa, Texas, in Feb.
and  Aug.; Lubheck, Texas in Feh, and AU,
Oklahoma City and Tuolsa, Okda, in Jan., spr., July,
and Cigt,

11 Los Angeles, Calif, voni12: Rm 1754; 312
N. Spring St Wed. 9 AM, and | P.M. Also
conducts examingtions gt Bakersfield, Calif. in
May: Las Vegas, Nev, ia Jun. and July: Phoenix,
Ariz. in Jan., Ape., July, and Oct.; Tucson, Ariz. in
Apr.and Oct.

1181 San bhega, Calif. 921017 1245 Seventh
Avenue; by appaintment only: with code, 1st &
Ard Bri.; without code, Wed.

12 San Francico, Calif. 94111; 555 Battery
Hireet: bri, Extra & Advanced, (no code) #:30
ALMLy Generul and Advanced (with code) 10 AM.
Also conducts examinations at bFresno, Calit, io
Mar., hue, Sept., and Dec,

13 Portland, Ore, 97204: 319 S.W. Pine 5t.;
Fri. %:458 AM. Also comducts examinations at
Boise, idahn in Apr, and Qct.: Klamath Falls, Ore.
1 May.

14 Seattle, Wash, S&jd; 909 1st Avenue: Fri,
3:45 AM. Also conducts examinations at Billings,
Mant, in May: Missoula, Mant. in Aug.: Great Falls,
Mont. in Oct.; Spokane, Wash. in Apr, and Oct,

A September (ST article, Custom Design and
Construction Technigues for Linear Amplifiers,”
has won the Cover Plaque Award for its authar,
Merle B, Parten, KBDC, Making the presentation is
AHRL Pacific Division Directar “Tioc” Gmelin,
WEZRJ (right).
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Col. Edwin § Van Deusen, W3ECP, assistant
director and former vice director of the ARRL
Atlantic Division, received the Cutstanding Crvilian
Service Medal in recognition of 20 vears' leadership
ot Army MARS in Maryland and the District of
Columhbia. While his wife Cornelia observes, Van
aceepts the citatton from Lt Gen. Claire E,
Hutchin, Ir,, commander of the First Army.

15 Denver, Colo, 802072; 19th Street between
California and Stout Streets: 1st and ind Thurs. 8
ALM. Also conducts examinations at Albuguergue,
N. Mex. in Apr. and Qct.; Rapid City, 8, Dak. in
May: Salt Lake City, Utah in Mar., June, Sept., and
Dec.

16 8t Paul, Minn. 55101; 4th and Robert
Streets; bri., 8:45 AM. Also conducts examina-
tions at Jamestown, N. Dak, in Qct.: Marquette,
Mich. in Mays Sioux Falls, 5. Dak. in Mar., June,
Sept., and Dec.

17 Kansas City, Mo. a3106: 601 K. 12th 5t.;
Thurs., 1 P.M. Also conducts examinations at {es
Moines, Towa in Mar., June, Bept., und Dec.:
Omaha, Nebr. in fan,, Apr.. July, and Oct,: St
Louis, Mo. in Feb., May. Aug., and Nov.; Wichita,
Kans, in Mar, and Sept,

18 Chicago, UL A0604: 219 South Dearborn
Steect; Fri., 9 A.M. Also eonducts examinations at
Davenport, towa in Jan., Apr., July, and Qet.; Fort
Wavne, Ind. in Feb., May. Aug., and Nov.; lndiang-
polis, Ind, in Feb., May. Aug., sud Nov.; Lonisville,
Ky, in Feh, Mav, Auvg, and Nov.; Milwakee,

Wise, in Jan., Apr., Jaly, and Oct.
1% Petroif, Mich. 45276 Washingtor Hivd, &
und  bri., o

Lafayette Street: wed. AM. Also




The Delta Amateur Radio Club's "1271 Ham of
the Year’” was Jmmy H. McbLean, WA4FDR, ot
WMemphis, Tennessee, Making the award is Joe
Hutchison, WB4LMU {lett), jPhofo by Fom Chrs-
fran, K4CGL)

conducts examinations ai Charleston, W. Ya. in
tar., June, Sept., and Der.: Cincinnati, 1hin in
Feh., May, ‘ug., and Nov: Cleveland, Ohin in
Mar., June, Sept., and Dec.: Columbus, Uhio in
Fan., Apr., July, and Oct.; Grand Rapids, Mich., in
fan.. Apc., July, snd Get,

0 Baffalo, N.Y. 14203: 905 Federal Bldg.,
111 West Huron St.; Fri,, 9 A M. for groups of 8
wr more, by appointment, Also conducts examns-
finns at Pittsburgh, Penna, in Feb,, May, Sug., and
Nov.: Byracuse, MUY, in Jan., Apr., July, and Get.
Willinsnsport., Penna. in Mar., Tune, Hept., and Dec.

21 Honnolulu, Hawail 96808 50r2 Federal Buil.
ding; lues, und Wed.. & A M. and by appointment.
Also  comducts eaaminahons at Hio in Sept.,
iahne, Kaua in Oct,; Weailuka, Mauil in Sept.

22 Sam Juan, PR oowns; 322008, Post Oitice
and Courthouse, P.O. Box 2987; Fri., 9 A M,

3% Anchorage, Alaska 995005 Rm G-63, US.
Post Office Bldg., 1th & G Streets; P.O. Box b44;
ton.-bri., by appointment onfy. Adso conducts
examinations at Fairbanks, Junead, and Ketchikan
i Apr aid Ocd

24 Washington, D0, 20854 (91e M Street,
NWo B 9000 40, and 10:30 AN,

Caettyshurg, Penma, 17325 334 York Sireet;
Exams are no fonger wifered at this office.

SPECIAL-EVENTS CALLS

The FUC meports mssuanee of the (ollowing
walsigns under “wpecsal temporary authorizations™:
WOARCC W, W. Mcleud for Birminghain's
Ceptennial Celebration: Birmingham. Als-
bama; Dec. 16, 1971, to feh. 24, 1977
WYIMCA  Samuel AL Guecione for National
YMCA Week, Severna Park, Marvland: Jan,
Y3300, 1977
WMINSA  Harvey F. Mosse for Nu Sigma
Alpha Week. Framingham, Massachuseits:
Vecember 6-13, 1971
Amateurs und orgainzations should apply al least
124 davs prior to the desived date of authorization
tor such calls as may be pranted io deeordance with
WEF]

ARRL QSL Bureau

The function of the SRRL OSL Bureau 18 to facilitate
delwery ta amateurs in the. Linred States. it posstssions and
Lanada, uf those ORI cards which agnve trom amateur stations
in nther parts of the world, All you iave to doois gend your Q5L
Wiattaper (e list belnw) g stamped, self-pddresced snvelope,
abwsul & 1/4 by @ [{2 inches ik 5ize. wath vour name and address
M the usugl place va the front of the envefope and vour eall
peinted in capital lerters in the upper left-hand arnee,

{'ards for statinns (9 the United States and Canada shouuld be
went to the proper cafl area bureau listed hefnw. Recent changes
are in bold tace.

WILKLWATWNT! ~ Hampden Cnunty #adin Association, gnx
216, Furest Park Starion, Springfield, MA 01108,

W2LKLWAIWEB2WNZ - North lersey DX Assn, P Bow S0%,
Iidgewand, NI 07481,

WRKIWAIIWNS — fesse Bieberman, WIKT, RIY t, Hox oh,
Yalley Hill Rd., Malvera, PA 9385,

W4.K4 ~ North Afahama DX Club. P.C1. Box 2035, Huntsville, AL
35404,

WAGWB4WNaT - j R, Huker, WALR, P Hox 19M9,
Melhouene, ¥1 424951,

e RS, WAS WBS WNS kenneth b, Isbell, WSOMI, 3o0a
Lestertield Blvd., knid, OGK 72701,

Wa K6 WA6 WBsWN6L — No. California i+ Club, Box (1. Los
Altos, CA 24022,

WrKT WAT WNY — Willamette Valley DX Cluh, inc,, #.4), Hox
455, Portland, QF @73107F,

WH K, WAY WHR WNgE Criumbus  Asiateur Radio Assi.,
Radio Roam. 280 b, Broad %t., columbus. UOH 43215,

WA Ky, WAY wra WN9 — Naorthern [linais X Aswn., Box §19,
Himhurst, 1E 60126,

Wl - Reggie Hoare, WRDYP, Pu3. Hox t15, Mitcheliville, JA
0oy,

WAR! — Llavd Harvey, WoQGI, O, Box 7. Athea, T4 SiHz4,

R WRe WNgL — e Phrllip §). Rowley, Eg201 Route |, Hox
445, Alamosa, (O K1 141

B4 — Alicia Rodriguer, kP4, B0, Box iunj San fuan, PR

s,

EB43 - Clanal Jewe Anwmtear Hadio Assotiation, Rox 407,
Balhoa, CF.

KHaWHA ~ John H. Dka, KHeDO, PO, Hnx Lol, Alea, Uabu,
Hl aaTn].

HLTWE? = 3laska QSL Burezu, h&zr Route Box 65, Wasilla, AR
HUHRT,

YED = L3 pader, Y ELRQ, PO, Box 663, Hahfax, NS,
VE? - A, Gl Daemen, YE2I, M6l Douglas Avenue, Mantreal

301,84

VE3 « R H, #nckley, vFIUW, 20 Almont Hoad, Dowaview,
(AL

VE4 — I FooMevittie, YEMIK, 647 Academy ioad, Winnipeg
W, M.,

VFS - A, Llovd Jones, YRS, 2328 crunt Road, Hegina, 8K,
Vee — Karel jettelaar, VERAAY, Sub, Po 85, N, kdmonton,
X
YVE? — H. R Hough, YETHR, 1391 MeKenzie Rd., Victoria, B,
¥F§ - Yellowknife Centennial Radio Club, P.0. Box 1344, Yel-
Towknife, NWT, Canada,
Wil — Froest Ash, YOI A A, PO, Box 6, bt. lobn's, NE.
Y3 - Leoose Hay Amgteur Radie Ciuh, PUh Mayx 212, tioose
Hay., L.R.
SWL - deroy YWaite, 3% Hannuin 5f. Bailston Spa, NY 12020,
! Ihese bhureaus prefer %% A neh or No. S0 mania
envainpes.
ST, Hureaws tor other UM, boassessinons and for other
countries appear e the Janpe and Necsmber 1ssies of Q31
Mote: First Class mail in the UN. is nnw 8¢ an onnce, 81
Bugean vsers showid send their manager enough two-cent stamps
to cover the envelopes on file.

1S YOURS ONFILE
WITH YOUR Q@SL MGR2



Rick Wagner, WAZIKG, now 12, got his first ticket
at 10 years of age. Rick is in the eighth grade at
Otd Field Jr. High (Huntington, N.Y.) where he
was founder and past presicdent of the Qld Field
Amateur Radio Club, The siation shown here is
shared with dad, W2V RW,

Anocther 10-yvear-old at the key, Doublas Coan,
WNAWKF. Doug operates mostly on 40 and 15
meters but is getting ready tn piunge onto B0, He
got his license with the help of a neghbor ham,
KATX.J. Doug has got his code speed up to 13 so
his "N* will he missing someday soon,

Meet 10-year-old Sam Gonzatez, Newly ticensed,
Sam is & pretty good cw man according to OM
WRB2ZNVU. Together, dad and son constructed his

Hera's the first family SBRXCC to datel On the oo irt o0 the ABRL Handbook,

ieft is dad W2FXA, BBDXCC 88, with son
WB2YQH, SBDXCC 110, Oneupsmanship shows,
however; that's dad's 5BWAS no. 36 an the wall.

One of the most popular programs on the ar
carries no musie, ne commerciais, and only 3
limited number of announcerments. But just about
avary second it transenits a “tick,”” which is a short
dot, We mean of course WWV and WWVH, well
known to LS, amateurs for their standard freguen-
cy and time transmissions trom 2.5 to 25 MHaz.
WWV has a male voice announcer, WWVH a female
voice, This past year, WWVH moved into new
facilities on the island of Kauai. Present at the
opening ceremonies were . to 5.} Charles L,
Trembleth, Engineer-in-Charge; Hawaii ARRL SCM
Lee Wical, KMBBZF; retiring Engineer-in-Charge
Sadami Katahara, KHEDK; and Mrs. Katahara.
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NEW MEMBERS

Membership in [ARU grew to 85 recently with
the wdmission to memhership of the Stngapore
Amateur Rodio Societv (SARTS) and the Sociery
af Fhat Amatenr Rodio (STARI. SARTS and
STAR will now have the opportunity for pastice
patian ity TARU activities and will bear the respon-
uibilities for representation on amateur matters {o
their respective puvernments.

FRNST KRENKEL, RAEM

With deep regret we record the passing of brnst
Krenkel, RAEM. long-time president of the Radio
Sports Federation ot the USSR,

krenkel was ¢ noted Saviet Polar explorer and
was made a Hero of the Soviet Unton for his work.
He estublished the fiest shortwave radio station on
Novayx Zemlva in 19737, and wus chief operatar
dhoard the S8 Chelushin which wax smashed by
paiar ice in 1934, RAEM, the calisign of this ship
wus Jater wssigned to Krenkel as his personal
arrateur call,

bErnst was active in JARU atfairs, having atten-
ded many Resion | conferences, He was director
af the moviet Unfon’s research institute for the
design of meteornlogicat instruments and served as
vhairman of fhe Philatelic Society of the {ISSR.

ADDITIONAL 3rd PARTY AGREEMENT

An agreement providing for the eschange of
third-purty traific between amateurs in the United
states and ‘Trintdad and Tobago was concluded on
November 18, 1471, becoming ettective on Decemn-

ber 18, Third-party traffic is any communication
by or on the part of anyone other than the two
heensed aperators in contact. Phone pitches, writ-
ten messages, efc, aie examples of such, Infer-
national amateur regulations torbid the cxchange
of third-party traffic except between countries
having spevific permissive agreements on the sub-
Jeut, In all cases except emergencies, the messages
and other communications can be carried on only
it not important enough to justity use of the
regular international communications facilities.
The following are lists of vountries having
third-party agreements with the LS. and Canada:
[U50% Argentina, Barbados fonly LS. stations
(8P, Bolivia, Brazil, Canada, Chile, Colombiz,
Casty Rica, Cuba, Dominican Republie. Evuador,
El Salvador, Greenland (XP calls onlyd, Haiti,
Honduras, lstael, Libegia, Mexico, Nicaragua, Pana-
na, Paraguay, Pern, Urugoay, and Yenezuela.
Permissible prefixes: CR CM CO CPCX EL HC HH
Hl HK HP HR LU OA PY TI VE VO W or K/8P
NE XP YN YS YV ZP 4X und 4Z, Cungda: Bolivia,
Chile, Costa Rica. Dominican Repuablic, k| Salva-
dor, Honduras, Israel, Mexico, Peru, t1.5., and
Venezueln, Permissible prefixes aie: CF CP HI HR
ROATIWXEYS YV 4X and 42.
NEW STUDY GROUP

An official [LS, study group to deal m part
with amateur satellites has heen formed und a
gronp of amatenrs nominated by ASRRL/IARU
Secretary WIRW has been sclected to serve as
membets, “Study Group 2E, Space Operations amd
Amateur” wus recently created as a part of the
LS. Nationai CCIR Qsganization, The CCIRC In-
ternational Radio Consultative Committer) is the
Internationul Telecommurication Tininn's mechan-
i fot studying technical radio matters,

Fred. J, Friel, Jr.. W3IFT, 1s the chairman of
graup 2E, Members representing ARRL/IARU are
EIJTE, WIMR, W4ZC, WATRI, W3IPT, and WA2-
INB. The Study Group will examine such subjects
as frequency <haring hefween amateur sateifites

* By special agreements, third-party traftic is
also permissible with Australian amateurs for traf-
fie regarding amateur satellites, und with 41117TU.

At the National Assembly of Colombian Radin
Armateurs are  (from Jeft) Juan 8. Fernandez,
Minister of Communications; HK7UL: Carlos Var-
gas of Civil Defense; HK3BMX, medical chief of
the emergency net of the [lgg Cofombiang de
Radicaticivnados.
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Coming a long way to meet gach other at ARRL/
1ARY headquarters are BY2A eft) and VK2GW,

and other radio services, and technical character-
istics and benefits of amateur satellites.

Laring 1971, the amateur service for the first
time became a subject of study by the CCIR, At a
Special Joint Mecting in Gereva, a paper “Use of
Spuve Techniques by the Amateur Service™ was
approved. This was the culmination of an Amsat
study made in preparation for the World Admin-
istrative  Radio Conferepce on Space Telecom-
munication which was held in June-July, 1971,
The reports dealt with the use of space techniques
by amateurs in hands shared with other services,

WAC SSTV

A Worked Afl Continents award for contacts
tade via slow-scan television ix now available, All
confirmations submitted for this specially endorsed
vertificate must clearly indicate that communica-
tion was an 35TV, both ways, Applications from
(L8, and Canadian amuateurs go to ARRL Ha.; an
application form is wvatfable on request, Amateurs
from ather countries should apply to their respec-
tive TARU-member societies. Endorsements arc
already available for RTTY, (60 Meters, 80 Meters,

and S0 MHz, q8T—

H. Walcott Benjamin, ELZBA, is the newly alected
president of the Liberion Kadio Amateurs Assucia-
fion, |ARU society in Liberia. Under his leadership
the Assaciation intends to econtinue its vigorous
prograrn of encouraging the growth of amateur
radic.

I R A Mi o |

4

4 The Sylvan High School ARC operated this ham
station during a focal community Halloween Carni-
val in Atlanta, Georgia. Shown is Charles Chapman,
We4UiH.
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‘o-Strayvsas

Colonel G. P. Bartholomew (1.} commander of the
27th Combat Support Group at Cannon AFB, New
Mexico, congratulates members of the amateur
radio operators class from Clovis New Mexico High
Schoot who received their FCC “'tickets™ through
the MARS Youth Program at the high school. The
boys were guests of the Cannon AFB MARS
station personnel at a recognition dinner.




., Correspondence
FromMembers-

Fhe publishers of 57T assume no reaponsibility for statements made herein by correspondents.

RIGHT ON!

* I want to vongratulate you and the author,
WASEQQ, on the fine story, “Amateur Radio —
Serving and Heing Served,” in November Q8T It
really showed what the spirit of ham radio s all
ahout. 1'm not a ham, but as # pesson interested i
public service aud as a senyi-regular reader of QST
Y say “hrave!l™ - and let’s see mare of this sort of
materizl, — Kim Nagle, Femple, I'V

MANNERS OR MUSCLE?

®  Withont wishing to seem vain, I would like to
sav that 1 agree with WAJIPMS {(Correspondence,
[ecermber (NT) when he says that Novices ure the
hest aperators.

| feel, though, fthat this fact can be directly
traced to the power levelinvolved. Becanse Novice
power is restricted to 75 watts, one mwust leary to
rely on uperatng skill and hahits, rather than raw
power, to net those QNOs, both Stuteside and DX,

It seems to me that FUCC is headed i the wrong
direction, ln rmany countries, maximum permitied
power is tar below the “tull gallon™ most 115,
hams use. The operators in those places seem to
follow the procedures cutlined in ARRL publica-
tions regarding vourtesy and use of power. in
short, they make many U8, ops bank like a bunch
of Tids!

seriously, rather than petitioning for still higher
puwer. I think a power reduction may be in arder,
Bringing the maximwrn dowsn 1o, suy. 300 watts
would start many hams o the way to improving
their un-the.gir practices, not to mention bringing
yhpwt same selief from the “kilowatr QRMY
situation as it now stands.

[ realize there are a ot of flaws in this idea, but
with @ little work and some serious rhought, a
reduction in the legal power limit mav prove tn he
4 practical salutton to many of Mr. Hoth's com
piaints and those of many other hams.

Granted, a lower power level may prove to be
towgh for same ops to get used to, but wouldn’t it
make the bands u mose enjoyahle place to work for
all involved? 1 should think so. St B, Marcus,
WNOLHC, Puark Forest, 1L

®  Hooray for 5. O Hath, WAIPMS. A dittle
common sense goss 3 heck of a lung way. - Rick
V, Phillips. W2PCZ, Lineoin Park, NJ

® W 3PMS apparently has failed fo notice that
in order not to he outsplattered hy non-U%.
phone patches inside the U5, phone bands, we
gquite fregquently have to resari to high power in
welf-detense.

| he same thing happens in the 7000-7100 kHz
cw segment where a full gallon is necessay to
uvercame non-U.S. amateur d-m carriers and very
poar sh signals that show up on the fregquency
regardless of any QS0 in proyress,

In addition. having naly a4 short time ago felt
that 250 watts should be ufl the power ever needed

74

for solid Q%0s, | quickly realized thut we would
then have even tore ron-gmateur tntruders on the
bands than we bave now,

And hasn't WAIPMS heard the gullon
multi-gallon  stations tfrom the southern
phere?

I'kus there are many more sides to this prob-
fem!

Alsp, why does he thmk that aniy onon-UH.
has are against phone band expansion?

Far ton muny of our stateside ssh signals are
tousy and ovcupy several times more spectrum
than they should. These signais must be cleaned up
figst, to make room for more OSOs, instead of
giving them more frequencies ta pollute,

A property operated kilowatt causes less QRM
than smany operators generate with thewr over-
strained 180 watts! — Lo Vilms, K4V, Warner
Robiny, GA

and
hemis-

STILL BUBBLING!

®  YVou have done it! Talk about nostagia — your
reference to the 1921 [ransatiantic Tests really
wolke up this old, old timer. That was the, or one
of the, great crossrouds of iy lite, When 1t
happened 50 years ago it fused for me several 1deas
culminating in:

1. throwing aut the ofd spurk rig and replacing
swith that quiet and innocent lanking “bhottle,™

2. metting a government license to ham,

1, deading wy hfe work swould be in elec.
tronies (then called radio).

Wwith the uhove decided, | threw myself into
sefting ready for the second [runsatlantic lests
{19223, it was the mast rewarding of any effort in
ati my vears of radie. ¥ou see ['m shill bubbiing
aver i, 1f my memory serves me rightly, about 75
of us yot acrass the pond in 1922 This, voupled
with (921, made about 194 of us that got over
there on 200 meters — tnore ur less. Now, what 1'd
like to ask ST is if there is some way to find out
how many of thase 100 of us are still around and
miaybe active. b am, and hope there are many
athers, - P £, Hadloek, K 21K, «x-2CKR, Mian,
Fr.

® Having taken issue with the League on many
rnatters in the past, 10 18 4 senmne pleasure tn
sxtend kudos on the maferial concerning Panl
Caullev_ in the Decermber 5T |he memories
induced by Paul’s article, and hy Koval Mumtords,
ate priceiess. | hope that you recewve much
apprabation from others who can recall the days
when we were probing and learning about bt
vommaenication.

It was my zoud forfune to live in Montclair
when Paul was with Adams-Morgan, Matter of fact,
I had a sort of after schanl job of sweeping out the
shop — when ) showed up. [ found the retuse heap
to he a grest sourve of material from which to
create vintage electromnic equipment. OfF conrse, the



target was to achieve a “Paragon RA-10" receiver,
which T am sure that Paul will remzmber.

One of the fringe benefits was the fact that the
Adams-Morgun  shap  ahutted wvpon something
called “Commonwealth Field,” where one of the
hetter local hasehall teams performed Ffaicly regu-
iarly, This gave 4 few of us hasebhall buffs a very
tine aopportunity to find work on the antennas on
the roof when a game was in progress.

Amateur radio does indeed have a history that
v not without glamour, The names of such as
Godley, Armsteong, Il Farest, Vermilva, and
othees, are really part of our history — just as are
HPM. Hebert, and Mix.

As one who suffered with chemical rectifiers,
Amrad “S’" tubes, and quenched gaps, I thank you
fur printing the Godley story. 1 suspect that 1
speak for many others. Al Smith, WIGAA/
K3ZMS, Temple. NH

“EYEBANK™ DOCKET

®  ‘The ARRL presentiztion to +CU on page 79 of
November Q8T {ARKL Comments on "Eyebank™
iMmcket) is outstanding and worth my dues for
manv vears. | hope it does the job. - Theadore &,
Starp, K6UYK, North Hollywood, CA

PROTEST

® | wish to express deep regret, and at the same
time my vehement protest anent the elimination of
Morse Code from WWY transmissions. As 4 user of
WWY services for many vears, in hoth commercial
and amateur capacities, { see¢ the elimination of
Morge ta be ot in the public imterest, perhaps even
as 1 ddisservice to the world,

At times when propagation conditions have
been marginal, and WWV/WWVYH reception poor,
the vorce announcements would he unintelligible —
bt the modulated ew time announcements would
be readable! Also werthy of mention are the
international implications; how many non-English-
spepking people sround the world have in the past
imed NBS 1ime broadeust setvices, using onty their
Marse-copying abilities? In addition, from an es-
thetic viewpoint, the WWYV cw transmissinns have
always been considered in most circles $0 be
actually beuautiful - the epitome of good sending,
of g gond Uiisy”

[ stncerely hope that NBS will reconsider the
vhanges put intn offect tast July: tndeed, | eagerly
anticipate tha reinstatement of Morse transmis-
siong, — (3, R, Heinz ITT, K7KHA, Renao, NV

TEMPTED

®  Hob Myers' “Seer” (A CW Man's Kilowatt,
Part Il, December Q8T) looked reslly tempting
untit b saw the advertisement on the back cover of
the issire .~ Ken Voelker, WBaKBI?, ox-
WA 2BC'T, Porttand, GR

UNDFRSIZED O5SLs

® | have just had a butch of QSL cards returned
by tfie Post (Office because they do not meet size
tequirements for forgign mailing. [ had alwavs
thought that mine were standard QSL size: how-
ever, the postmaster showed me the Directory of
tntesnational Mail, parageaph 222.2, effective |}
July 1971, which states minimum postcard size is
32X S 4720 Mine were 3 1/47 X 57 f thought
this might be of interest to those who are ahout to
purchase QSL cards and especially to those who
print them.  Albert R. OHsen, K6PO, San Diego,
4
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A YEAR IN ENGLAND?

® | teach electricalfelectranic/radio & TV/
mathematics subjects at various Jevels at the
County Technical Cotlege, King's Lynn, Morfolk,
and [ am seeking a one-year teacher exchange with
an American teacher (and family) desrous of
working and living in England (but retaining U.5.
salary) for a year from August 1972, If any of vour
teacher readers (perhaps, but not necessanly a
ham) would be interested in an inexpensive “holi
day’’ in England [ invite them to write to me or
cpntact my “‘exchange manager,” WB2FRF, who
would answer any local query. Official details and
application foarms in the (LS. are obtainable tram
the Office of Education, Washington, 1M 20202, -
David Lake, (G3ZCA, County Technical College,
Tennpson Avenue, King's Lyvan, Norfolk, England

NNGT OM?

®  Can snmenne please telf me whut the Morse
signial NNGT means?

Some hams must understand it hecause | hear
uine ovcasionally answering and engaging in what
sourtds ke g Q0. T can wsually understand the
man who answers, but [ can never reml the man
who originally sent NNGT.

Can sameone help? -« Frank Gue,
Rurlington, Ont., Canadg

[EDITOR S NOTE: And what 18 the wozd
*Teee’ which usualty fotlows NNGT?]

VERDRC,

ASSIGNED FREQUENCIES

®  VHFT repeaters hring about a situation which is
rather uncommon in amateur radio: i.e., ‘round the
clnck occupaney of a frequency by the repeater,
precinding the use of that frequency for other
commupications within the range ot the repeater.
As long as much spectrum space is available ontside
the repeater frequencies, possible disadvantages
throngh the existence of such “assigned” freguen-
cies seem outweighed hy the public service ren-
dered by the repeater,

My reaction is different to the existence within
the ham bands of “gloded assigned” frequencies —
those ocoupied by repeaters with coded aveess for
wembers only, The aceupancy of those frequencies
is more permarent and less generally useful than
wimilar frequency use for satellites or vhi heacans,
How far should repeater groups go in removing
frequencies from general use? - Max Blumer,
W4 IMKP, Woods Hole, A

RISING COSTS

@  Recently | ordered 3 pads of ARRI. message
forms from vou at u cost of 35 cents per pad fora
total of 51.05. Imagine my surprise when [ noticed
the cost of postage §$1.20!

It is not surprising that ARRL is being caught
in the cost-price squeeze and is vonsidering having
to increase the vost of its services and raise the
price of memberships, Na organtzation can remain
above water very long if they are going to have {o
subsidize the services they provide. —~ William W.
Fiynn, VESWF, Regina, Sask., Canada

[EDITOR’S NOTE: We set prices of such things ax
message blanks at a bare mintmum to cover costs
and handling. On pads to east coast U.S. points we
make 2 nickel or +wo; we lose several times that on
those going to the west coast. |

® | know vou are trying to save money becanse
of increased costs — postage and the like, Why not
do as RITY Journal and others are — combining
the July and August issues? - Bill Karraker,
W94 VE, Hinsdale, 1L
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CONDUCTED BY BILL SMITH.* K¢CER

Using TV Statiorn Video Carriers
As Propagation Iadicators

B EACON TRANSMITTERS have long been pop-
ular as propagation condition indicators, par-
tienlarly in the United Kingdom where thers is an
extensive network of amateur beacons. In the
Lintted States and Canadi there is o similar but
fittle-used nvtwork wvailable, in the hundreds of
television broadeast stations. Many vhi operators
have used TV sets as fropo, £, aurara, and metear
tonitors for years, but amateur signais are fre-
quently propagated under very different conditions
trom those inherent in reception of visible TV
pictures. Ieniifiable TV pictures may, therefore,
provide onlv indications of paod conditions ul-

veady 0 progress. There is a better method of

utllizing the TV channels: manitoring their video
warrier frequepcies amd thereby noting taverable
vonditions betore they may be usable at umateur
power levels and antenna heights.

fach vhf and uht TV charmci has 4 video carrier
frequency located 1.23 MHz above the bottom end
of the allocated channel. The vhannel 2 (S4-60)
MHz) video carrier frequency 1s $5.25 MHz aad so
on, se Table 1. An offset of —10 kHz, 0 kHz, or
+10 kHz is assigned each video carrier frequency,
depending on the station’s geographic location. A
list of channel allocations and offsets can be found
m the TV tuctbook or Broadeesting Yearbook,
either of which may likely be in vour local library,
af an old issue obtained from a local broadcast
station,

What channel you select to monitor will depend
upon your location, Obvigusly you won't select a
Incal channel and it is preferable to select other
thon an adjacent channel, dlthough additional
selectivity will eliminate adiacent-chanoel ioter-
ference in metropolitan areas.

The monitor consists of an espectally built or
tisdified converter fed info the station receiver. A
six-meter converfer with a new civstal and pruned
coils will work for channels 2 through 6, a
two-meter oy 220-MHz converter for ‘h.mneis 7
through 13, but the ubf channels will likety require
building a converter. (Ordinagy uhf TV converters
may nat be stable cnough for narrow-band recep-
tion.) Seversl sources of antennas are availahle,
Commervial single-channef TV antennas may be
pitrchased at reasonable cost, A six-meter Yagl can
he reworked for any channel, 2 through 6, An
inexpensive wood-boom Yagl can be huilt for the
higher channels, wsing the design information in
the ARRI. Handbnok or Vhf Manual. If 2 vegolar
Mi0-ohm TV atenna v used, it should be equip-

*Send reports and correspondence ia Bill
“ﬂ!ﬂ]ﬂ% K;BC ", ARRL, 225 Main §t,, MNewington,
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ped with @ suitable balun sad fod with coax, to
minimize feedline losses common with improperly
installed 3t0-phm lines.

Apparently anly a bandful of vhf operators use
this propagation monitoring method, Dick Allen,
W5SKN. who supplied most of this information,
momtored Channel 6 from his former northern-
Virginia lowution, Richmond’s Channel & 83,260
MHlz video carrict (1) KHz oitset) was tvpically
R0 JR over the noise, op a eommercial single-
channel Yagl, Philadelphia, about 150 miles, on
%3,240 MHz (10 kHz ottset) was 5U o 60 dB,
and several other stations within 300 miles wera
heard under normai tropo conditions. By noting
night-to-night -gnal levels. developing iropo con-
ditions were easily determined,

Dick savs the most spectaculyr phenomenon on
the video carriers is the many meteor pings and
buests. Listening on #3.250 MHz () kHz wifset)
with the antenna west to null a central Pennsyk
vania TV tropo signal, the eatly evening no-shower
meteor ping count s pormally (0 to 12 per
minute. Signal levels average 15 dB, but because
there ate so many stations on each offyet allocation
{about 20 on 83.250 MHz alone) and thewr allowed
frequency tolerance is 1 kHz, when the meteor
counts rise to une ping per sccond in the morning.
the resultant pings sound like Oriental chimes!
(Random meteor counts peak at U600 and are at
minimum at 1800, local time.s During a meteor
shower pings and bursts are nearly cuntinuous,
with leyels to 60 dB,

Stgnals from several stations can be sumetimes
heard on what is likely the same meteor. A slight
time difference hetween the signals is apparent as
the meteor travels through the jonosphere, varving

‘Table I — TV Channel Frequency Allocation

(hannei N A4 — 60 MHz
3 60 — (i
& wa — 72
K Ta — K
[} LI 1]
7 174 — IR0
b 180 — 186
9 186 — 192

14 192 « 198
I a8 — 204
12 Mg =210
I3 210 - 2186

Fach of the 70 uhf TV channels is ¢ MHz
wide, progressing consecutively from Chan-
nel 14, $70-476 MHz, through Chuannel 83,
#84-890 MHz. The O-kHz offset video car-
rier frequency for each chapnet 18 1,25 MHz
ahove the bottowm end of the channel, minus
10 kHz offset in 1.24 Milz above Lhe
channel edge, and plus 1O kHz offvet 18 1.265
Mz above.
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K7ZOK, Las Vegas, needs only New Hampshire to
complete his second S0-MHz WAS. His first was
cartificate number 49 as WRFKY, Grand Junction,
Colorado, {W7PBV photo)

the reflecting point from the ionized trail. Simul-
taneous monitoring of a Channel 6 video carrigr
freguency and running a 144-MHz meteor seatter
schedule was interesting. Dick says some pings
were heard only on 144 MHz, some only on the
video carrier frequency and some simultaneously
from apparently the same meteor.

Dick detected surora on Channel 6 an esfi-
mated 20 to 30 dB before aurora on 2 meters. This
probably was due in part to frequency and
power-level differences, (The same may be true for
differences in meteor detection.y The effects of
sporadic £ age especially evident on video carriers.

Using such a system provides the vhffuhf DX
enthusiast an economical and efficient means of
propagation monitoring, utilizing 2 readily avail-
able source of signals throughout the vountry. Our
thanks to Dick Allen, W3SXD (ex K4FKD), for
suggesting it to us.

220-MHz Band Planning

in December @ST we commented on the need
of a “gentlemen’s agreement™ far best ufilizatton
of the 420-MHz band. Similar problems exist in the
220-MHz band, particularly o arsas where fin
operators are looking to 220 for relief from
crowding in the 144- und 420-MHz bands.

There are scveral proposals on paper which
would divides the entire 220-MHz band into fm
channels, with various channel spacings. Before any
proposal gains wide acceptance in fm circles, it
appears that we should expiore a 220 band plan
that takes other uses into account.

Narrow-band modes such as a-m, nfm, cw, and
ssh obviously do not need the spectium space
veyquired by channeled fm. Most uvarrow-band
activity is presently nesr 124 and 222 MHz, and
for good reason. in Channel 7 television jocalities,
radiation from TV receivers, while illegal by FCC
reguelation, Joes exist, and it is 2 problem va the
fow end of 220. 1n other areus having Channel 13
television, the proximity of the 210-216 MHz TV
signals fo 220 MHz likewise vauses an interference
problem. 220-MHz Bband vperators in these loca-
tions mostly use a nurrow segment of the hand
beginning at 222 MHz. Elsewhere narrow-band
aperation is near 220,

As w beginndng place for consideration, we
would suggest that a “gentlemen’s agreement™ be
reached whereby the segments 220.0 to 22005 and
2220 to 3225 be set aside For narrow-band use
and the remuinder of the band, totalting 4 Miiz. be
channelized for fm use.

Asg in the vase of the $20-MHz band, there is no
need for a cunning disagreement to develop over
who uses which frequencies, and 1t is desirable we
settle the problem quickly and quictly between
ourselves, ARRL remains the logival vehicle for
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agreement and Headquarters is asking for your
suggestions on a 220-MHz band plan. Send vour
comments to ARRL 220 Band Plan, 215 Main
Street, Newington, CT 06111,

WASHUV 12-Foot Dish Addendum

in the June, 1971, edition of this column, page
100, Norm Foot, WA9HUV, described a 12-foot
ish for use on 437 and higher, That article hax
enjoyed a high degree of popuiarity. Since then
Norm has tdone additional experimenting with the
reflector covering. He has covered the dish surface
with Sears Gu#ter-Guard which is intended to caver
house gutters preveating leaf clogging, The ex-
panded aluminum product is matrketed in strips &
inches wide and 25§ feet long, making it ideal for
dish covering.

Such a covering is desirable to prevent reflector
surface losses, While WASHUV says the surface as
described tn the original article is more than
adequate at 432, he did achieve noticeahle im-
provement on | 296 with the new covering, In tests.
with WOITY, Norm estimates a 2-dB improvement.
He says also he suspects the origina) design would
work poorly  at 2300 MHz, Norm is ruaning
additional tests and may have a further report.

Bull constructional  details of the original
WASHUY {2-tant dish ave still available foy $L.00
from ARKEL Headquarters, Newingtan, CT 06111,

KAPKY - WA4JVE Preamplifier

Anoarticle in April, 1471, OST, page 92, by
Dick Hattaway, K4PKV, and Don  Helcher,
WALIVE, describing 1 2 meter and higher preamp
brought considerable comment, And for the auth-
T8 many gueries on where the M5-175% hipotar
device could be purchased. KaPKV says the
M=-175 is available for $20 from Bobh Phillips,
Kieruff Flectronics, 3969 East Bay Shorve Drive,
Palo Alto, CA 94303, Manntacturer specifications
agy the MS-175 noise figuare i Jess than 2 JdB,
typical, at 500 MH7, and fess than 3.3 JH at |
(iHz,

QYS and Operating News

50-MHZ DXers were treated to the usual winter
£ in December and lanoary. 'Fhere were severyf
good  wpenings, like December (4, but at this
writing it was too earfy to determine how this
season compared with those past. WL, N.H.,
worked Florida December i, WHE4BND, Miami,
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worked # December 3 und 4. The third was “'the
gsual fvpe opening to Sw, Hs, 98, and @57 says
Hoppy. (n the fourth he worked Los Anggles.
WB4JHQ reporis no  wpenings, but says he,
WBAPKW, and K4bKV are experimenting with
fucsimile,

WRONMT worked 35 during a lengthy Decem-
hee § opening. WASHXM suys that opening lasted
i tours as he worked Florida on multi-hop plus
5§, 7%, and @s. Fete says also that WB6WAX was
secently in Jamaica amd has sent parts there fo
encourage 6¥35 50-MHz activity, K7ICW, Las Ve-
z4s, Feports Aot much doing, hut worked %5 in
November, K8UNV. Ohio, had Decemher 14 £
contacts with VE1RO at Saiat John, N.B,, and
WSOZR, Clovis, N.M. Wi4s and fs were also
worked.

WRBYEDP, Chicago, continues to work WAL
NGR and K8MMM on scatter, Harry wants scatter
svhedules with New England and Canuda. WOPFP,
fowa, traveled to Puerto Rico in November where
he visited Sam and Helen Harris, Mm  wants
information on the Unllins 40K1 ascillator. WAQ-
OP A, Minneapalis, reposted a November 10 aurora,
£ on the 20th to the kast Coast and December 5 to
WS, dohn also savs the Dec. 14 opening was
wxeellent (o WS,

Wa kM, who signs FOSBW in Tahiti, says Rene
Jelamare, FOEDR, is active st Papeete with a
Swwan Y50 aond  A-efement twirler wround 5001
hetween 2200 and 2300 OMT daily. Monty,
VEAEVW, is swain wintering nn Montserrat in the
Ciarthbean signing VE2MT until April.

144-MHz meteor BXers found the usually
velighle {lecember Geminids not up to parin 1971,
WOLER, Minneapalis, says the shower was the
poorest 1 ten vears, §ohn, using a2 Channel 2
wanitor, tound the SW-NE puth peak on December
13 batween F300-1500 GMT. The next day the
bW path peaked at 0130-0400 and N8 at
nadgn-n7an M. The Ffollowing contacts were
reported by deadline, WRILFR worked WSSXD,
Houston. WERLY, Minneapolis, worked K2HLA,
M., and WSSXD., WolDP, Wise., worked WA2-
UDT. N.Y., and WASHNE, fexas, KYWLU, 5.0,
trying his first meteor scatter, worked WSSXD and
heard bursts From WA2UDT. Bill was running only
30 watts antput to stacked 11-elemeat Yagis which
recanficms what we've said before, low power will
work meteor scatter!

Living iwck to the November Leonids, it too
wasn’t too productive, although there were several
fong  bursts reported. W1AAL, Mass., was dis-

appainted in schedules with WA4PZP and WSHEV,
WSHEVY,

WA2EDT  heard hursts  from WolvI.

WaInJ, and WOMIS, but had no contacts. KsBXG,
Tulsa, is uearing s hox listing after working
KeAWU, N.D., on 2 Leonid bhurst. wWEsWAX,
Muskogee, gave WA7BBM. Pucson, his first m.s.
contact. The QS0 was made on 4 40-second burst
and was WSWAX’s 36th state. WSRCI, Miss.,
worked VE2NFO. KTICW says "nil* from Nevada,
but K7BBO, Tacoma says, “Leunids good. 1
wotrked WeUOV four times on bursts over one
minute long and KGAWU,” Dave heard pings off
KL7GLL, Sitka. Prohably the longest 1971 Leonid
burst, and the Leonids is noted for sustained
bursts, was noted by WPMJIS, The nearly 3-minute
burst hegan about 1613 GMT, Nov. 17. Ron and
WOIDP worked WSSXD while it lasted.

We have the following tropo reports to con-
clude the fall season which produced some excel-
lent long-haul contacts, including 3 new 432
record. By call area, KANTD, Flarida, worked
WEWAX and KSBXG, Okla., Nov. 14, Jack says
several other Florida statlons worked 1000-mile
paths into Texas. jack also worked W4VHH, 5.C.,
and WELDV, Texas, on 432, but an attempt with
WALDY on 1296 produced aothing. That across-
the-Gulf path could likely produce a 1296 tong-
haul tropo vontact given two stations at the proper
locations and time. KSBXG, WSWAX, and
WSHFV, ull Okla., reported the =xame tropo.
WSHFV says the opening began Nov, 11 and lasted
until the P7th, He swarked or heard all states
hetween Oklahoma and Florida. This major trapo
developed as a high pressure area drifted around
Adabama and eastern Teonessee, feading fo un
emergency smog alert in Birmingham. WSS5XD,
Honston, worked, among athers, WedVHH on 144
and KANTD on 432,

K7HBO, Tavsma, savs there was tropo in the
Nosthwest Nov. (9. Seldom do we get tropo
reports from this area of the country. Bs 3t that
rare, or d lack of activity? Whatever the case, Dave
savs the opening extended from Hpokane fo
Eugene east to tdaho and Itah. One report has it
that a Eusene station worked Canton, (Ohioé?)
Alnng thase lines, “we was had™ by a report in the
Wovember column of a tropo npening between 23
and Mississippi. furns out that the Mississippi coli
winy faked by some disillusioned soul. Vhankfully
there is little of this activity on the vhf bands —
and pins through the coax uf those who get their
kicks this way!l

KaMYU savs ull is well on the monnhounce
seene, During November Mike had EME contacts
with K¢MOS, SMTBAE, and VETBOH. In fact,
K6MYC, SM7HAE, und VETBQH work one un-
other reguluely via the mooun! Schedules with
VEIDED, Y800, and VE3ATN were unsuecessful.
Mike save WeIIOV expects to be active soon with
ibu-element collinear arcay and that ALIAZR has
his wife’s pesmissivn to build whatever array he
wants for EME. Will New Zealand sink? KeMYC
has not heard vecently from HLOWIL, JASOR,
PY 2088, or Z$5RE who had all previeusly indi-
cated EME interest. At Minneapolis, WOLER will
likely he KME operational by now. His Yogi array
was scheduled tor eomplefion some Junuary Jday
when the temperature stood at --20. Midwest

K2YCO, Rachester, N.¥ has built many antennas
for 17296 including this 32-element extended ex-
panded collingar. Chuck shares the 350-rmie home-
station 1296-MHz DX record with several other
aperators.,
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William Smith, K4RJ (ex W3GKP), is hearing
2304-MHz moonbounce echass at his new Frank-
fin, N.C. locatinn, Bill is ready for schedules; write
to him at Route 7, Box 115,

antennas work best with hide frozen to them, He
und K@MOS have a not-ton-private battle going for
the first 124-MHz WAS,

E9KOQR has a hint for cleaning dirty parts. Dick
soaked a number of variable capacitors in an Axion
solution for several minutes. After rinsing and
drying, some lubricant was apptied, and Dick says
the capacitors were like new.

220-MHz reporting was disappointing this past
month, W6RME, Los Gatos, has two transmitters
on the air, 15 watts at home and 18 watts at the
television transmitter site where he works. Jim
warks into Fresno consistently fram both loca-
tions, over the 3s00-foot Santa Cruz mountains
and a 140-mile path. WB6NMT continues his
400-mile schedules with K7HSE, Oregon, and is
making progress on an FME urray. Louis has sent
us cfetails of his weak-signal preamp which will be
published soon,

K7BBO, Tacoma, is building a 4UX280R cavity
amplifier and recently added a 40-element collinear
for 222 to go with a similar arrav on 220. Dave
says WATEHE is new on 222 at Edmonds, Wash.,
and that several others are building eguipment.
Nave reports working W7TYR and K7GZB, both
Oregon.

420-MHz workers this time of year are quiet,
building gear for the next tropo season. Last
month we presented details of the WPEYE Yaui
and that antenna is apparently working well for
those having the information prior ta publication.
WA4Fl, Richmond, is ane who has atn array of four
using the Tilton method of open-wire phasing. Ted
says the array works well. W4, by the way, has
completed nearly S0 contacts with WA2EMB in a
series of schedules dating back some four vears.

WARERY seeks schedules to add fo existing
nnes with WarZF, WABHXW, WenQJ, and K7-
{CW. During a Nov, 16 schedule with WaFZI,
Chuck heard bursts and pings. Apparently they
were Leonid meteors, the figst bheard on 432 at
WAGEXV. W7IRG, 8illings, Mnntana, has been
working with WODRL, Topeka, looking for that
first 432 m.&. contact. Apparently they have a2
good  path because results to date have been
encouraging. Short hursts were logged during the
Leonids and Geminids, K71CW, who is busy an at
least three hands, runs successful weekend sched-
ules with WABEXY, WASHXW, und W6H Q) over 2
difficult path. Al and s number of Wés are
experimenting with horizontal versus vertical polar-
ization. Seems that question has been around 40
vears with no wune yet determining that one is
detinitely better thon the other.

E@CER, §.D., is on 432 with a Tilton array and
is scheduling WODRL over a 315-mile puth. Even
under the worst of tropo conditions, Al's signal is
heard in Sioux Falls. VE4AMA, Winnipeg, schedules
WIT, Watertown, S.D., EQAWU, N.D., and
W@PHD, Minn.

A beautiful example of home construction is this
1286-MHz amplifier built by K2YCQ, The ampli-
fier produces 100 watts output from a pair of
728095,
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[215 MHz and Up interest lately frankly
surprises me. In the past several months more such
activity has been reported to this editor, and the
published results have brought much favorable
comtnent. Previously there had been little interest
indicated. Dolph Vilardi, WAZVTR, and his corps
of 1296 workers promise more information, in-
cluding canstructional, which we'll publish upon
receipt.

Lew Cofllins, K4GGI/1, says the microwave
frequencies ure the frontiers of ham radio today
and that hams can make some real contributions in
the areas of propagation und technigues in the
centimeter bands., Lew would like o have the
bands, 420 and above, referred to hy wavelength
such as My om (420), 23 em (1296), and so forth,
This practice is used by our European counter-
parts,

ESMWA/6, u recent new member of the San
Bernardino Microwave Society, is workimg at sev-
eral 1296-and-up projects. Included is a 2300-MHz
kilowatt amplifier which he and KéHIJ are build-
ing. Ed promises further informatinn when the
amplifier s completed. WEYIO felephaned one
evening to add his “hooray” for more 1296-and-tup
material in this column. Lew wuants a 1296 WAS
hox - which we anmounced last month. He gets 50
watts trom a 2039 amplifier which feeds a 7-fant
dish. Lew has worked K2YCO at 350 miles and can
work WAOHUY at 230 miles any evening.

WAYHUY is boilding preamps for 1296 snd
2300 wsing the Fairchild MT-2500, Marm will
detail these at a later date,

And finally, be sure to mail vour 1296 WAS
svore, See last month’s coiumn for detarls. BEE
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CONDUCTED BY LOUISE RAMSEY MOREAU.* WB6BBO

“First Ladies,”” 1910-1970

QEVERAL VEARS AGO there was a question as
W' to who was amateur radio’s first YL. The only
way to be curtain was to research into records
hefore government Heensing. We find that the YL
picture begins in 1909, when Miss Lillian Todd
became usdviser and honorary president of the
Junior Wireless Club. now the Radio Club of
America. Whether Miss Todd actnally operated is
not known, but she is the first recorded evidence
of YL interest. The following vear. avcording to
the Gernshack Blue Book of 1910, we find a Miss
Glass, "FN,” in San jose, California, and Olive
Heartberg, “OHK.,” in New York. By ihe time
gpovernment licensing was required, six women
were on the aw in this country, and the number
steadily increased, broken only by World War 1.
‘The first vear for DX YL operation s 1913,
when the call IXI was issued to a Mrs, Tngram. in
England, for a transmitting license, She remains the
only ¥ on the DX lists until 1922, when
Australia’s first lady received the call VKIFV, to
add a third continent, Two vears later a YL in
Canada received the calf 3Q7 in 1924, (n 1923,
Mrs. Madeline Kreuger of Sweden was licensed as
SMTA, Brazil opened South America in 1926 to
the future WAC-YL dream when BZTAB was
assigned to Odette Chavez, and from then on the
wounen began to appear in country after country.
* YL mditor, US71. Please send all news notesto

WBABBO's home address: 1036 East Bosion St.,
Altadena, CA 91001,
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tn 1927, the ITU officially assigned groups of
latters to each countrv to be used for amateur
radio identification, and the prefixes changed from
the AR L “intermediates” to the forms with which
we are more familiar, And 1927 was the vear when
the gals, Jike “June” in the popular song, began
“hustin® ont all over,” with OA4CM in Peru,
CABEV in Cuba, and two gls in Italy [not
[reland): EN1HD and EILRD. There was QP1CJ in
the Territory of the Philippines, and in 1927,
Engiand’s second YL, Barbara Dunn, was licensed.
tat befter known than Mrs. ingram, GeYL is
popularly called “England’s First Lady of Amateur
Radio.”

France opened the door to women operators in
1928, when Mme, Schotte was assigned FEYL. in
that wear. Portugal's CTIBE and CTIBP shared
first fady honors, while three women, SP3IHB,
SPIKYL, and SP3YL. were licensed in Poland.
Switzerland’s Madeline Moret, HB9F, is the only
DX YL who was licensed in 1928, who 15 still listed
in the Cofl Book Magazine with her original call.

In 1929, K7AIU, Flizabeth Forest, and
K7ANQ, Lily Osterback, weze the first YL opera-
tors in the Terntory of Alaska., And the change to
the 1927 TTU prefixes made VEIAYL Canada’s
first woman to receive 4 VE in her call.

In 1933, OK2YL and LUTBAD added Czecho-
slovakia and Argentina to the DX YL map. In
1934, there was J2IX in Japan (she is now active
with the call THIWKS), The vear 1934 increased
operation by YLs in the Pacific and Asia, when
China granted AC3HNB to Mrs. C, Honans, and
AC3IDS to Mrs, Dorothy Steen; in the Perritory of
Hawaii, Fthel Thori received the call K&IUT. in
Europe there was EAGAL in Spain and LA4YL in
Norway., Mexico added X2AZ., The next veur,
1935, brought Equador’s first YL, HC1AY.

When Iris Haves received Z52AA in 1437,
there were ¥ls on all continents. although it
would be sume years before the certificate was
awarded. in [939, the first ladies of their countries
were: CE1AM, Chile; OZ4YL, Denmark; K4EZR
(KP4EZR, now) Puerto Rico; YRSDX, YR50OW,
and YRSYT., Romania; and HH2EA, in Haiti.

After World War [, many more appewr: Pana-
ma, KZ3PC: Korea, HMIAM: Turkey, TAIRT.
And 1970 opened the last continent when Evelyn
Scott, WENZP, operated from Antarctica at
KCAUSP,

Japan’s first YL, originally licensed J2IX, then
JIDN, Suzi now holds the call JHTWKS, RGCL
submitted this recent photo ot Suzi that she sent
him to mark a period of 32 vears between her first
and her most recent sontact with him.
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EABGZ, Christine Gonzales, whose photograph
was incorrectly identified in the October YL
News and Views."”

The picture remains incomplete. YL News and
Views™ Is very grateful to the many 1ARU repre-
sentatives who have assisted in the search, and to
ARRL Haq. for the use of the library. Perhaps some
day we can have a fully documented list of ali the
YLy who were the first to enjoy amateur radio in
their countries.

ARNS Awards to YL Hernonics

The 1970 YI. Harmonics, edited by the GAY-
LARCS, was again honored by the Amateur Radio
News Service with one first-place, two second-, and
two third-place gwards, among 20 ather amateur
radio pubtications entered in the Class A-1 cate-
gory. YL Harmonies received a first in Club
Activity Caverage, second i Photographic Process,
second In Cover, third in General Format, and
third in Member Contributions. This magazine, the
official publication of YLRL, was the only YL
publication by a YL editor in the Class A-1 group,

Cangratulations to Harriet, K5BJU, and the
herd-working GAYLARC members for the accom-
plishment during the year 1970, This was the first
time that an entire club acted es editor of this
publication.

Parlez-vous Francais?

If vou do, and if you are 3 VE and a YL, you
yre most cordially invited to participate in either or
both Thursday evening nets that are becoming very
popular among the Canadian YLs — “Le Reseau
des Couche-Tards™ on 3,780 MHz at 0300 GMT,
and the ezrlier “YL Discussion™ directed net at
G200 GMT on 3,780 MHz.

The “*Couche-Fards' is a net for gals wha are
night owls and like a short ¢hat with friends on the
alr before they turn out the Yght. The subjects
discussed arg all of a light nature, and evervone is
weleome,

The second net is different in that a mastery of
French is necessaty to participate in some of the
very serious discussions, Also, the net requirements
ate rigid; not onty is a good command of French
necessary, but oealy Yi, znd XYL operators are
permitted to join, OMs are politely, bhut firmly,
excused by the net director,

L.e Resezu des Couche-Tards ofters a certificate
to the membership, Reguirtements ure that the YL
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must remain on the net for three transiissions and
must parficipate in 20 sessions in the year, A star
will be issued for each succeeding year under the
same rules,

Lili Lecierc, VE2BBL. president of the XYL
Committee of the Radio Amateurs of Quebec, Ine,,
is Directar of the two nets. So if youo are ¢ VI, and
a YL or XYL, and speak French, the secomd
language of Canada, you are mast welcome.

1972 YLRL DX Correspondent

Uretna Longware, WA2LWHE, hay been appoint-
ed ax the new International Coerespondent of
YELRL, She secceeds Verda Siebenthaler, KTUBC,
who has held this office for the past four years.
Prior to her present appointment, Cretna was
YLRL Property Custodian during the year 1971,

The position, as the name implies, serves the
YLRL membership abroad, meeting and ex-
changing correspondence with the DX member-
ship, maintaining the list of women amateur radio
aperators for the VLRI, Adoptee program, and
reporting the DX News column in YL Harmories.

YLRL Convention Committee Chairmen

Roxanna Griggs, K6ELO, General Chairman for
the ath International YLRL (onvention this year,
has annonnced the following committee member-
ships: Hostesses: YLRC-LA membership;: Flanning
Caommittee: Ke6ELO, WAGUBU, WB4DFN,
WaICA, WNLRW, WASZTW; Program Printing:
WAGAQE; Prizes: WASISY, Chairman, WeMWU,
WNaFUT, WNeFU); Table Decarztions: WePJU;
Transportation: WelIHA,

WBY KU, Jackie van de Kamp, YL.RL Receiving
Treasurer, 1972,

WEYKU, Jackie van de Kamp

BEvery vear we mail our dues to her, and back
comes the signed membership card, but Jackie is
more than a signature and a set of call letters, Not
anly a wife, mother, “household engineer,” and
Receiving Treasurer of YLRE, in 1970, fackie
became 3 full-time college student {incidentally she
s on the frean’s List) studying to be a Librarian,
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A member uf YLRL since 1258, former oth
Pristrict Chairman. snd YLRL Publicity Chairman
before hecoming Receiving Freasurer. fackie is 2
member of BAYLARU, belonged to the now
inactive Camiltia Capitol Chirps, ARRIL, Golden
Fmpire ARS, formerly a Secretary and then
Treasurer of L E A RN,

Ax with so many of us, she caoght the radio bug
because the UM was active and received her call in
1957. The OM insisted she build her own Novice
transmitier and when she tried it for the first time
ik warked. In fact, it worked so well that after she
became a General, & speech stage was added and
the rig was used as their mobile station for 12
5 EATS.

Jackie prefess net operation, the Ironing Board
Net in particular, and to her the fun of amateur
radio is mobiling,

Ceyion’s YL Twins, Susima and Srima

[n 2 country that boasts of having had the first
wotttatt prime  wunister in the world, feminine
amateur radio operation has been limited to just
one ¥ 1 until this past year when Susima, 4575U,
and Srima, 48781, joined with 457YL to increuse
the YL population to three in that country.

In iust six months on the air, they have logged
Australia, Southeast Asia, the Far East, the Middle
East, Furope, and South Africas but so far, says
Susima, “we bave not had the courage o make a
call 1o an Americun station.”

These twin Yis are research workers in the
Physical Uhemistry livision of the Cevion Institute
of Scientific and Industrial Research. Some of their
work is with electronic equipment and they have
hniit soe of the units that they use. Hoth are
graduates of the University of Cevion and earned
their Master of Science DNegrees at the Umversity of
Hawaii.

Astranomy  and  photography  are other in-
terests, and they ure members of the Ceyion
Astronomical Association, as well as the Radio

Society of Cexlon. They are bath active tennis
plavers and have participated 1n taurnaments.

Srima and Susima wre planning to build an ssb
transmitter and have additional plans for madifica-
tion of their receiver,

Fhe twins can be found most evenings hetween
0530 wnd 0930 GMT on 20 meters, If you have
worked Noma, $8TYL, & QSO with the twin
operiatars will complete contacts with ail the Yls
in Ceylon,

Susima, 4878U. and Srima, 45751, Caylon’s Twin
YL operatars,

Silent Reps

AT 18 with deep regret that we record the passing
of these winaieurs:

s | ROG, Minton Urunkhite, Racho Santa be, UA

W RGH, Robert W. Ksngman, Beighton, MA

WLV Z, Jarnes W. King, Holyoke, MA

WIMOX, Arthur §, Riley, Wilton, CT

WALURQ/EXx-WICKZ, laseph %,
Hartford, CT

W2ASP, James W, Singleton, Rome, NY

WIEWZ, Harry H, Bowers, Roselle, Ni

w2H L, Otis R, Dickingon, Delmar, NY

WIHWA, Sidney 45, F. Belcher, Last Urange, NJ

WB2IMAIL, Bruce H. Mead, borestport, NY

WINTY, Lawrence ;. kobza, Saddle Brook. NJ

WIAWAY, Joseph M. Mijon, Centereach, NY

WIAN Thomas Appleby, Washington, DO

WINCQ, Ralph £, Mayer, Franklin, PA

K41, Roger M. Spicer, Leeshurg. kL

WAKMU., LeRoy K, Cohen, Jr., Richmond, VA

WAPOL, Bab R, Freeman, Memphis, I'N

WaPrIT/WIUA, Haruld T. Hargraves, 5t. Cloud, kL.

K4 L0R, Cusl k. Wieler, Madisonville, KY

WsAME, Daniel M. Strafian, Hazlehurst, MS

WASDEZP. David B, Crowel, Ada, OK

WLOIB, aul B, Mormmis, San Antonio, TX

KAQNY, Harold 11, Jolly, Bl Paso, TR

WASBEY B, Joseph Czerwinsli, Pasadena. (74

WeFF, lehn P, Duncan, Campbell, CA

WaAlG, Norman L. Kice, Mountain Centef, CA

WHeL P, Archoe b Smth, AlThambra, CA

WalkN, Wylivs P, Minith, La Jolla, A

WeoL 24, Albert i Dunielson, baly City, CA

WaMBE, Warren B, Donwoody, Alturas, €&

WAPRM, Jay C. Bowd, Van Nuvs, (A

WasC, Thomas C. Halk, S, San Carlos, UA

WETLW, Nenton R, Fitus, Roverside, CA

WATERDX, Michae! L. Gaceett, Seattle, WA

WIGUR, bred A, Dreibelbis, Kenton, WA

K7ER Y, lean P, Couner, Phoenix, AL

WIKWP, Bim E. Plylant, Sierra Vista, A7

KINNX, Clarence OO, Ross, Kannah, [D

WAIPOS, Huakon K. Berger, Marvsvitle, WA

WHECOV, Albert o, Misele. Cleveland, 0F)

WHEGITA, Byron 11 Loofbnurrow, Dayton, OYH

Fu-WRIOK, Havden G. Davis, Cleveland Heights,
OH

WERNWZ, lonald A, Kuhly, Honor, ME

En-WESA, Ross Jupes, Marme city, 81

WaBIO/WBGLS, Gienn M. Mupro, Naperville, TL

WRRPY, Vernon AL Hepry, Arminaton, [(

WeEIW, Frank M. kitch, Indiamapaolis, EN

Wol llifhx-WIPHIY, Ryvmond 1. Whunnel, Uak-
dale, 0T

#HRIE Joha Ul Montague, Wowtsa, Wl

Waa R, Peter Brk, Park Balls, WY

WeaBM, Robert M tisher, dmaha, NE

WKW, Charles M. Haves, Morth Platie, NE

WANCG, Haymond P Rarmes, St Lows, MO

WRVNE, Alfred V. Johnson, Cuba, MO

VEAWS, A, Wilburn Mullipan, Rosser, MB

YESPY. Basil Fo Bing, Llovdminster, =k

YE6JG, Suhn U, Gerrie, Bdmonton, AB

VheOU, George W. Hadson, fdmonton, Al

WETARV L, T, Galavan, Victorta, BC

G2V William Basracloush, Liverpool, Lancashire,
fagtand

G300, William H. Baker, Torquay, Devon, Fagland

GRIG, €. o “Rert® Allen. Rdston, Kent, Faglind

NRH, Thomas AL Fachtor, Newcastie-upon-Tyne,
Northumberland, t.ngltand

LLVAW, WG, O, ashbridee, Bayswater, Ancidand,
New Zealand

Ferland, Fast

Feedback:

COur apologies to Pred W, fliner, WeMMW,
inenrrectly listed in the Silent Keys column in
Deacember QST but, hdppily, very much alive.



CONDUCTED BY ROD NEWKIRK,* WIBRD

How:

To thine own log be trie, and thou canst
not then be false to any hamu
-~ W.8. (revised)

Grommethead Schultz excused himself to an-
swez the landwive. We sipped our tea and inspected
Q8Ls on his wall {the three rure ones wers tront
and center) but couldn’t avoid caiching snips of
conversation. “Well, just keep busy, busy. busy,
. . Try the old workbench routine. , . No, not
an that power supply. . . Aw, let go the B-plus,
man, and get hold of yourseif, . . Listen to police
calls or the arplane band. . Reud some old
O5Ts, . .. Well, backward then. . . Oh, all
¥ight, vome on over and we'll drag it out. knock it
down, and stomp on it. CU.” Grom returned
looking grim, shook his head sadly, and resumed
his seat with a sigh.

“That was my cousin Stu. Has a problem. Just
jomed KA. We're pulling him through, Rough at
first, real rough.”

Problem” we thought, Hah, Stn has it made, All
the bread he cun chew and he wastes it only an
himself. Stu Pighd grabs the biggest of everything
- twelve-cylinder Lotus Special, 300-faot tower,
62-inch 3-1) TV, triple-breasted suits, We shouid
have such a problem.

“He's u ¥ilohotic,” confessed Grom, “Slipped
over the line in the 71 DX Test. Inherited a
floor-sagging light-dimmer in some poofy deal and
‘intended to run it cool.” Sunn he weirdly rational-
ized he could save the pang a lot of lengthy QRM
by briefly peaking fen or fifteen kW in dogfights,

FTRGE-V West Lawrence Ave., Chicago, IL 60658,

real nice of him. Unlike some other sickies he was
lucky enough to realize he had fost touch with
reality, admitted his warp and joined Kiloholics
Anonymous. How he’s begianing to enjoy real ham
radio again, But he still occasionally panics with
the old urge.”

“How’l he get rid of that big diathermy?”

“Oh, KA doesn’t recommend complete remaoval
of temptation,” explained Grommethead., “He
furns on the filaments sometimes. Victorious con-
frontation, you know. Got to stare it down and
turn it off when it tries to turn vou on, Simply
running away isn’t enough.”

Schultz sounded a little too confident, We
would have counseted hauling that oversized junk
to the city dump where it belongs. You can't
hooze without booge. Anyway, half an hour went
by und the watt-freak Jdidn’t show. He lives just
down the street so Grom gof a little fidgety and
began scanning 20 on his homespun sniffer. He had
the “phones wn but we could clearly make out the
bedlam of a massive pile-up centered near 14,202,
Then we noticed the overheads blinking and our
host wasn’t even near his mike! Astounded, we
leaped up just us Grom, still wincing, turned off
the regeiver.

“Well,” he mused, rubbing his ears, “guess 1 just
worked that oew bunch on Clipperton,”

“The heck vou did,” we retorvted, “Who vou
kidding? Your rig is ice cold.”

“We're making propress with poor Stu,” cop-
tinued Grommethead Schultz, “He’s still plenty
sick but he’s got back some pride. Off the wapon
again but using #my call.”

VP2s LK {lett) and LAW check the hands m their mobite hamshack which works phone or code on 80
through 20 meters. At right Lee and John, having selected thewr OTH of the Moment, erect a
fourteen-section 7-MHz vertical among graceful St. Lucia flora. Photos of their home stations appeared in
Now could we interest them in an amphibian outfit for Clipperton?

December’s "How's,




What:
Another

imminent bateh of Five-Band DX
Clentury nb awards and your annual ARRL

lnternationai DX Competition have our
3.5-4.0-MHz slot on the DX spot. Sure, we hate to
see sunspots deserting 28 MHz but old 75/80 is
really smilin’' through. What a band! Here% a
sampling of stuff the lads and clubs are telling us
about since last we looked. Firstly on

SOCW where Ws 1PL (SWX BIBX 9EY, Ks
IDNW  sMHG, WAs 2KWB 8VRA,
WB4KZG and the collective DX press are delighted
by CPsFG, CTs ILN 2BC 3AS, CXs 1AA 9RT,
DFQAFZ, DJs 1FF 2YE 4MJ 8DT 6P 7YE, DKs
I1BP 1JU 1PG 21D 3GL 38}, DLs IFF ILZ 1RK
ART pLW, DM2s AND AWI ZVL, EAs 2BC 9EQ,
KIgl, EL2CB, Fs 2NB 3YF SCT BIH BKA 80QB
%7F @LT, FM7s Al WU, FPACA, Gy 2O JESFE
3AD 3LP 3RP 38JX 3VQQ IWTJ 3XZiX 3YDX
AYUK 3ZEN 4MU 4QD SPQ SWP SANY 81TW
SAX BBD 8RL, GB3FCS, GCs 2FMV ZLU 5AWQ,
Gls 3SKH SUR, GMs 2FHH 3FS5P 3HGA 3J1
IMBL 3X0O 6NX, HAs 1KSA 3GF GO a3VGC
SKAP SKDQ 6JVC ¢YHC, HBs 9AQU 2AQA wCM
9KB §NL, HC2GG/1. His 3PC 8DX BLC, HEKs 2DP
FAA, HLOVK, PHIs [E XHG, HV3S], 11s 12 YT,
ITINL, LAas INEC 1QIC 48JO 5BJO 6RJT, ] X2s
HF HK., K4BZH/VE7, KUEBK, KG6s ALV JBD,
KHes AQ GRU HAM 1J, KL7s GDU HCI,
KP4BCL, KR6AY, K84DX, KVACI, LAs 10A &l
7Y &S] 9HC, LUs IEX 4ECO BAHW, OA4MS,
ODSLX, OHs (8H 2BGD 3NY 3Y1 pAA @MA ¢NI,
GKs 1DGM 1DIM (HAF LKGI INR 1WC \WT
2BFN 2BME 2BMF 2HI 20D 2RW 2RZ 3DG 3R
JKGT 3LO 3RKB 38K, ONs 4DY 4VQ 5GEK,
OX3YY, OY1R, OZs 1LO 1W 20LW 3Y SCV SDX
IFC, PAGs HHV MSM RTR, Pis IMI 6AA BAA
1T, PYs IDVG ITBX 2FIQ 5OF 7BMR, PZI1s AC
AH, SK6AL, SMs 4EBH 4DIE 6CAQ 6DKO 6EPN
TRIC 7TEQL pAIJU, PSs 1AGE 3AKR 3BHG 3CMX
SPWU SYY G6AEW 6ASD 63A 7TKA #BAJ 9CTW
9POV, TGICD, Tis ICF 9CF uCR, TJIAW,
TU2BD, UAs 1ZX 20D 6MD 25AA 95AX @5Y
PZAL, UBSs HOQ XX WAL, UC2s CK LB, UDSCN,
UF6LA, UKs 2PAF SIJAR SWAZ GLAZ WABA,
UL7s HD QA OF GW QH, UMBKG, UQSPK, UP2s
CT NK OX, UQ2AS, UT55Y, UWQFH, UYSs MV
%H, USARTEK, VEs 2AMB 2BKJ 2NS 2QL 2VN
IX3 M AMROJOP 60T aHD 68D THD 9LV,
VOIHT, ¥Ps 2AAA 2BES IMI 2MK 238G SRE1CQ
FHD RLK 9BK., VR1AA, VS5aDO, XEINJ,
YNICW, YOTDL., YUs [BCD 1MV 1OAU IS
IFBG, YVSs AHN UKR, 2B2AV, ZCACE, ZDs
RAY BCW 9BE, FREIDC, ZFIRH, 7ls tAXX
IRHQ BN 1DI 3POJe 41E 401./a, ZPSGS, £S5s
3K AAK 6ARS oFE, 4X4NI, JZ4HFE, 3234LW,

84

KPACL., famed controller of Caribbean voice nets,
is the proud possessar of the first ARRL Five-Band
DX Century Club trophy won by a YL, WEKTE
dropped in to congratulate Alicia while on & recent
islands tour,

sD1AA, 6Y58R, TP8AB, TX2BD, 8R1}, 9F3USA,
9 1s BL G and 9Y4VI, Even non-Extras are
makin’ it.

?5 PHONE is just as jumpy, mostly just below

3800 kHz, with Ws 2HAE 3HNEK, WAs
2KWE 8VRB, WB4AKZIG and DX periodicals men-
tioning CESDP, C11A4A, CM2s AA Al RX, UCN8s
HD HM, COs 2A4 2FA 8RCB, CRs 4BC 7FM, CTs
2AK 2BC 3AS, CXs 1AA 7AP, DUs 1FH 6RG,
EAs 4LH 6BN 8HA, EL2s BA (B CC, EP2s {IC
wWB, FoKL, FGTXT, FP8s AP CT, G3KFT, GC3s
GS YIZ, GD3IMBC, GW3YGH, HBs 9AHA yXHH
PXIC ¢XUA, HCIRF, Higs LC SAV, KHs JAVK
JBOM 9AA @BKX, HRs 1KAS 2A5 IGK, HSs
1ABE 3AFH SABD S5AFI, HVICN, ISgVSG,
IX1AK, 1YL, JYODX, K3WEU/6Y, KC6RM, KGs
408 4ECQ 6ALV 6JBD 681, KHoes BZF IT RS, KL7s
HEE RU, KP4s AF AN BCL CL DKX, KV4as AB
FZ. KS6s DH DY, KXs&s BQ BU ID 10 1Y, KZ5s
MU WH, LUSAJ, LX1RR, LZIKAA, MP4s MPA
THI, OARV, ODSs BA HB, OH@NJ, QOKIAWOQ,
ON4DY, OXs IWX 4CT, QY7ID, PIs 1AA 2CW
2MI 9VR, PY2PE, PZ1s AK AX CU, 8Ms 3BIU
7RIC, SP2KFY, TA3GE, TFSTP, TGYND, Tls 26G1
9CF, TL8&GL, WUC2AlL, UGEAW, UKSUAR,
UOSRS, UQ2LM, UR2EGG, VEBRX, VKs IV
XX, VOIBE, VPs IBH 242 2GAL 2GBG 2LAJ
2LO 2MY 2SAM SCC 7hL TNA 7NH S8ME 9BK
onL 9GE 9GR, VRs 1AA [AB 4BS, VS86DO,
WA4AOVP/BR, WBOFFG/TF, XEs 1KB IKS IMX,
YALOS, YBIAY, Y18 BL BW, YNs ISN 3AAA
aMQ, Y025 BB FP, YVs LKZ 5BTS, ZB2CC, ZC4s
BI 1K RS, ZD3Q, ZE1DC, ZF2s GC WF, Zls 1AQ
VI 2BRT 3GQ 3JU 3ALE 3PQfc 41F/a EAX,
ZM7TAG, 78s iMH SLB &DW, 3Ags FN FW,
3VEAB, 4MI1A, 4ULITU, 4X4YM, 4Z2s 3V HF,
sB41S, SUTAR, SWIAU, SZ3LW, SXENK, BP6s
AH Al BIC CX DR, 8R1G, 9E3USA, 9G1DY,
GHICD, 9K2AL, ¥M2s DQ DWW, 9Q5PF, 9Y4s MM
and VU. Oh, getting too ias;q.‘? See vou on lao!

kY

Where:

XIA - Cards from Sapan’s JARL are very slow,
some taking a yeur or more to reach Califor-
niz. (WAGTMQ) . . . The dock strike has slowed
receipts at our ARRL QSL Bureau branches.
Patience, please. {(W1Y¥L) . . . ! do not manage
OV 10QG’s Q8Ls although | did briefly operate that
station. (W7HVB) . . . BEx-XWSBCS, with 2300
blanks remaining, offers to QSL 196770 Laos
QS0s from his W3DBT address. (WALKOM)
© . . T have a heavy backlog of Q8Os to confirm
and I hope to clear it soon. QSLs with Interna-
tional Reply Coupans fo my new address will be
answered promptly, (VU2IN) . . . As QSL mana-
ger for VU2AAA | request self-addressed stamped
envelopes from W/Ks, burgan shipments from
others. (W3FDU)

FRICA -~ After returning cards to senders
I\ because of wverdue logs 1 finally received
records from TUCH. Those stilt needing Heary’s
cards are invited to trv me again. (W7VRO)
... We hold TU2CY logs only for €80s of
September 14 through Ociober 24, 1970, No word
from Dan and Andree since the latter date,
(WASQETY . . . My 905HP QSL managership
commenced November [, 1971, v.as.e, required,
(KSHWO) ... . WfKs should Osl. 3D6AF wia
K6KII, others wviz JAQUUV/L. (WUDXB) . . .
New FBRXX uperators Fes APG and BPS will
retain B2MO as QSL aide. (PDXNS) . . . CRSXX
intended to have voice contacts confirmed through
WASHUPR, code Q805 via CR6NN. (VERON)

QST for



968G helps represent the Zaire Republic on
slow-scan TV, radioteletype, voice, aor what have
you with & fine assortment of apparatus, Guy is
found almost daily at 1600-1730 GMT on
21,225-% Hz sideband, also 2000-2100 on 14,120,
with printer availabie on 21,080 at 1730-1800 and
14,090 at 2100-2200, On Mondays, Wednesdays,
and Fridays you may encounter this Kinshasa
installation around 7088 kHz betwesen 2200 and
2300 GMT.

... YQ9WF plans to QSL from home affer
leaving the {‘hagos this month. (WCDXB)

CEANIA —~ Awaiters of VEQEW QSls for 1270
( QS0Os take cheer. Much trouble keeping in
touch with Karl since his return but he is now
settled on Thursday islangd s YVE4CAW, All cards
I've been holding for him have heen forwarded to
his new address, As of now 41l further QS1.
inguiries should go to YEK4CAW direct, and | am
sure that replies eventually will be 00 percent.
(VKTKIY . . . Upon assuming duties of custo-
dian for KJ6BZ, » station with tarnished QSLing
reputation, | instituted a policy which I feel will
greatly improve the situation. kach KJ&BZ opera-
tor will be responsible for his own QSLling with my
nudging if necessary. Since our personnel turnover
is quite rapid this means applicants must QSL
direct by air immediately with sase, or s.a.e plus
IRCs. Cards via slower bureau routes most likely
will never catch up with the operators concerned.
(WIONG at KIsBZ) .. .. KGAALY is another
club station operated by ttinerant personnel and
the QSI. sitnation is not centralty controlled, each
operator tending his own. At least this was true
during my sporadic £968-"70 operation there, and
my own contacts were QSLd 100 percent. If any
cards went astray | still have my log transeript and
some cards for anyone interested, but 1 cannot
confirm KG6ALY Q80s by other operators. Some
fiftv QSLs with s.a.s.e. ¢rroneously xent to me for
1971 KG6ALY contacts have been finrwarded to
GUam, Incidentally, QSI.  inquiries for my
KSMWZ 'KH6 activity are welcomed, (KSMWZ}

FURoPE 've answered all QSLs for y
24 Liechtenstein and Germany aperation as HB®s
XOR XVO and DLACE but those whase cards for
some reasen did ot arrive can reapply to my new
North Carolina QTH, {W4CkH») . . . LLS, cuntacts
should send s.as.e. to my WASWME address for
their JABEN OQSbLs. Others shanld apply via
DL4V A, No cacds via bureuu, please, (WAIWME)
Leo. Q805 with HVAST on December 23-28,
1971, may be confirmed through U1 17U, Toci-
dentally, mote than half of the muany stations
contacted by ZA2RPS have not yet QSLd to
DELTFT. (WCDXB) . ,. . Crete aoperation by SVs
Wt and WIJ in late 71 can be confirmed through
WAIHAA, By the way, our new VERON Ha.
address is  Postbox 1 (a6, Arnhem. (VEROMN)
... DXers in BEurope, Africa., and Asia can Q3L
HBRXHS via DK3SE, others via K#IQM. (IIXNS)

HRIWSG closes down this Tegucigalpa layour for
0OSY to Washington, D.C., after a three-year
Honduras stay. Bill collected 5466 QS0s with 163
countries and received some 1500 OSLs. In typicat-
ly snappy wvoice contest sessions HR1WSG's log
shows 156 contacts in a 150-minute stretch an 10,
176 QS0s in 145 minutes on 75, Are voir all set
for such strenuous DXercise in the 38th ARBL
International DX Competition this month and
next?

February 1972

[ EREABOUTS -~ Couidn't find info on prefixes
i OB XX &, ete. (WASYLM and others)
. The Litfle Ocphan Annie secret decoder lies
just ahead of the Tube Tahles section in your latest
ARRL Radio Amateur's Handbook, a listing of
Internationai Telecommunications Unoa  prefix
hlocks by country, (WOBRL) . . . Reminder:
W2SAW turned his foreign mint postage supply
service over to W2AZX, (NIDXA)Y . . . HISLC,
frequently found on 75, manages the Prominican
Republic Q5L huweau. (WCDXBY ... . New Radio
Club of Panama has ¢ QSL bureau ran by HP1AC
at PO, Box 10745, Panama 4. (DXNS) . ..
WATARF/KSY jogs lor June 22 through July 21,
1971, were locked in a frunk when he departed for
Pl-dand. Should have cuught wp with HBob by now,
{WASMWG) . . . Mystery! FCC tells ine 1°'m the
first hoider of my new call und yet there were
1269-'70 DX contest QSLs waiting for such a
station at the Fourland ARKL Bureag,
{K48EY . . . 1'm shipping QSLs from a new ad-
dress, 101 Rita Rlanca trail, Agnarillo, Texas,
TRHIOR, (WsQPX) ... . That FbP with the Aus.
tralian QSL manager didn't pan out, {(WAGUTL)
... . I'hold 2¥4QT lags us »f Novetnber 5, 1971,
and request the usnal s.a.x.¢, from W/Ks, s.a.e. pius
IRCs from others. {K2PSKY , . . For sparkling-
switt Q81 comebacks “How’s” correspondents Ws
1PL 2ABL AMTE, Ky 450 BPYD, WAs o MQ
SpYV, WR2ZHM and VETBAY applaud QSLers of
the Month CRs 5A) 7FR, Dis IRB 7MX, EAs 6H)
BT, HAAYO, HSs 3AFB 4AFT, 1TRBI, ISIDFO,
IV, RIWEU/6Y, KC4USY, KSelY, LXILE,
MI1B., QH@NI, OZ2X, PIBAA, TFIYL, VK35 AIF
Uv/e, VPls AAK AZ KI' VV/ES, VRIAA,
VURHLI, WaFGLITE, XT6AC, XWEDO, ZE2IE,
ZDICTH, 4X471., a4aHE, SRRAP, sSUTAR, 8 Z4KE,
TOTAA and 9GIWW, plus 50 tenders Ws 2GHK
SWIQ TVRO HrAH, Ks 2BPP 4RHG, WAs JHUP
SUHR, VE6ARKY., DIa0T, and F6AEY. Anv paste-
board promptitude you’d like to see acknowledged
here? . . . Help! Assistance is needed to run
down CHEPAE operators Ken or Pete of 1968

H#i W
g i




XUTAA, multioperated by hams of good will on
15 and 20 phone at the Technical College, Phnom

Fenh, Khmer Republic, makes avalable the first
Gambodian DXCC credits m wany a year. This
photo, taken by visitor SM2AA during the station’s
first day of operation, September 20, 1971, shows
YETIR (OM2IR, YBGRAAH, etc.} at the clials whtie
Khmer communications chief XU1VS looks on.

{KATXT wnd WAIHUP inguiring); TLESW of ‘o6
(WB2AMOY: ZM7AA (WICTERISIMUA, KReOF,
SYRWIL (HPL), PRREX T, MP4BEL U,
VIdRAR e, YWhis DHE LA MS RFE, 5R8s 4B
and A ot RS IWARTEZ Any talp? L Please
add my eall to the roster of Statesiders walling in
heip  overseas  atations  with  (QSL hewdaches,
{WABFWGY . . . Now to speciﬂcs but remember
that each suggestion is necessarily neither accurute,
complefe, nor “otticial™ ..

ATCAY, Box w0, Madinare, Botswana
CORRCB, P.O. Box 8§, Sautiaga, Cuba
DIATSTISU (to LJbe)i )

wu-DLACE, VL Smith, W40, ¥ |, Hox I01A,
Alexis, NC 2Bogs
KiL2DE, PO, Box §47, Morrovia, Liheria

cu-HBREs KGR XVO (to ex-iL4CT)

tHiM L A, Park Sung-kun, Mung Wong Dong 321-17,
Mipo, Seounl, Kures

MPIs APU/mm AVQfmm AXP/mm, Radio Nord-
see ofo PUO. Box 1136, Purich 047, Switzer-
land

HS4ACN, R, Hyneman. Box 5%, Air America, Box
081, AP, San Brancisco, CA vni37

1¥s A 6MSM, Box 2353, smman, jordan

R2LOOTE, U, Wise, HBox 14}, Naval Sia.,
New York, MY 09571

KHB6DB, .0, Box t187, APU, San Franvisco, CA
2pd401

kCaRK, Box O, Monape, k. Carolines, do941

AYVEs WIT W (see text)

SVAWS, Box Tua?, auilst
New York, NY 09291

FPO,

securitv Gp., APO,

TRRDG, G, Delas, M0, Hox 22T Librayille,
tiwbon

VE6RY, B Pledger, ofo 'V Stn., Koolan 18, WAL
Sustralia, 6733

YRACAW, Box 132, Thursday Island, Queensland,
Australia

YEONM, I Martin, Post Qffice, kerema, Papua

VP2AGE PO, Hox 3321,

VPAV AL, PAL RBox 440
YEIGMTI

VPEMH, M. Hinchciifie, 40 ¥lmwood Dr., Thorn-
toeUeveleys, Lancs., England

86

. Greorges, Crenada, WL
Tortola, BV (or wia

V12IN, R, Sayaraman, pept. of Civil Engineering,

indian Institute of Technology, Madras 36,
lndia
WASKPH/HKS, lncan, PO Box 160, San

Andres s, Caolombia

WRARIKJTF (via WALZSR)

WHBCUR/KCY (viz KRYKI)

YA2AG, A, Baron, kuabul (1DY, cfo Dept. of State,
Washington, DU 205821

2030y, CL Wiltshire, P.G. Box 10, Bathurst, Ganbia
far via VE2ZDCY)

44BHM, Central Radio Club, Box 38,
LS8R,

5R40H, kinton, Nicosia, Cypras

sPaRIC, Box 814E, Bridgetown, Barbados, W.1.

$J2RC, Box 3071, Ndola, Lwmhia

afd2A A, T, Lyman, 5 lalan Kenny Tengzh, Kenny
Hifl, Kuala Lumpur, Malavsia

aM8s KA RBPD, O, Schaub, BRRF,
Francisco, CA 9A274

258G, G, Haron, BF.
Republic

DLAEM (via DK.AIY)

ETADS (via VE2DRCY)

FEREKAA (via REF)

FOGGO (o WakIP

FPORT (to K2ZRTH)

GolW/LX (to GeUW)

HBOXIC tvia VEAARV)

HLOVOY {via Wai.l1h

HP1ALC (see texi)

er-HS3HA {to HE4AUN)

HYUA FW (via VETBWG)

HV3IE] (sue trut)

TCRKAW (via TTTNR)

PHYRIS (to VI TRIS)

Moscow,

APQ, San

5202, Kinshaxa, Zuire
TUM'Y (see text)
THAAA (via VETBWG)
VKOCH (viz WABMRG)
VHYHE (to HBIX])
VEBKA {via WTA)

ei-Y KO KW (see text}
YP2KE (via VE2ZDUY)
YEAVAM (via VE3IGMT)
VPRV VYIRS (to POHARY)
wx-VITRO (ta HE2ACHY
VIOWE (via WANIF)
YRSFX (via ZL2AKFZ)
VI2AAA (via WIFDW)
XTeAC (to DLAYT)
ILTXAK (fo 1 XAK) ex-XWBUS {to W3DBT)
FX1TAK (via LALIFH) ZEIDX (via WASLIES)
ESMWZIKHSE (to KSMWZ) 2711 RC (1o WAPRSE)
HGBALY (see text} ZEIAS (via NEZART)
KI6BZ (see text) JAUFX (to KYKRZ)
B2 (to KV4AM) AMALM (via YVILA)
MPAMRBN (to GRDEE) sHIELE (via GIUSYY
OHISHB tvig LASFH) AHIMT (via LAYPR)
OEREAZEG (to KYKRZ) 6WERBD (via WASUHR)
YK 3BX (via GZEKW) FTRISW (via ARA)
PI4HT (to PIZHTY SO)SHP (via KSHWO)
1VGOYN {via DLEDE) 200G (see text)

T12AP (via WBEFEIO) 9% 4001 (via KIPSK)

A iow “How 7 how to )TIH contributors Ws
ICW 1YL 2A8L 3HNK +nl‘.\() SKRAK 6AM 9GX
ks HYM IRDI 48D XPYD, WAs 1GGN 1 KUM
TMOQ, WHOCIS, WNIGGH, VETBALY, Columbus
Amatewr Radio Association CARA seope IWRBZCQY,

f1X  News-Sheer (G, Wartts, 2 Hellmore Hd.
Norwich, N.72 T., Bngland), tur East Auxiliary
Hadio League () Vews tkAZLLY, Plonda DX

Club DX Report (WAFRO), Japan DX Radio Club

Bulletin (K2EGR), Newark News Radio (lub
guftetin (). Heien, 3822 Marshall Ct., Bellwood, IL
airlody, MNigerian ciety News

Lmatet:r Radio o

(AN2ABGY Morth Texas DX Assaciatian Hulletin
IWS552), Northern Lahfnrum DX Club DXer (Box
s, Tvlenlo Park, C% 9402%), Southern California
3R Cluh Hudletin iWeab11), UBA On the Afr [ONs
dAH SVA), VERONS DXpress PAgs FX LOU TO
YOV OWWE NPEY, amd West CUaast DX Hulletin
(WABAUDIL ¥4l come bavk, wow.

RS

-+
1 Tt

Wheneouoe:

ABIA - Now ang ow i 4o through 10 metery
S with 150 watts und 2 14AVQ Because of my
studies | had better not raise myv 4-element Yurl
and get too hoyged down with DX! (VU2IN)
.My HLeVYO aperation commenced Novem-

QST for



her lath. (KeVOQ) . . . Nice four-day visit from
ODSLE In November, (K4T5)) . . . I'm active on
20 ssb almast daily from (100 to 1500 GMT.
Previously signed HE3BA, VP7BQ, and WSUY X,
(HS4ACN)Y . . . Sikkim, Bhutan, and lragq DX-
peditionary pOb‘:lhl]lt[t‘q are under study by Signal
QONE staffers. TA3IGZN threatens more Ogasawara
output in next month’s ARKRL Test sessions and
we hear that AUSTY may have some hams-to-be
lined up out his way. (WCDXR). . MP4BHR
went silent awaiting spure rig parts from the [.S.A.
attd  says MPABJG has ettt Bahrain, (SN2ARG,
NARSY YKIAA sometimes can be found
near 14,282 kHz around 0800 GMT. (VERON)

N‘RICA = Z53C), vacationing fram DX for a few
months, hopes to bring & new trihander back
to  Rosh Piah, Friend EL2CB chases his own

AH-DXCUC on 40 and S0 sideband,
{W3HNK) . . ., Having worked so many Fenn-
sylvania  statrons ABKDA is very interested in

hearing ahout certitications issued in that state.
(KIRDTY . Asound mid-April XYL WA2ZBAV
and | intend I)Xpedltlonmg in vendral west Atrica,
Well start in Senegal and finish in Cameroon,
making as many stops in hetween as urcunw.hnm;-:.
ullow. Then we'll visit our native Roumania briefiy,
(WBZAQUY . . . CRSA]T, active an several 20.0w
spots &t toan- 2400 GMT with his 723, expects a
five-yeur Sao Thome stay., (NTDXA) .
JVSAH' planaed depurture will leave Tunisia
scarcely ftunable. (WCDXB)Y . . . TREIN: bunts
l.Itah to complete bis fancy fifty, 21,300 kHz

arpund 1900-2000 GMT. (LIDXA) ..., ZDORM
i aipong sevesal rarities eveing the i 60-meter bapd
for wanter DX fun, (INTDX A)

( CEANIA ~ KIAHZ i< again operational on 20,
JO18, and occasionatly [0 meters. Loosk tor vs
Manday through Friday at 2130-2300 GMT on
14,218, 21,280, of 21438 kHz. On Saturdayy,
after 1738 GMT traftic schedules with Wos BG and
OW, we watch for callers near 14,215 kHz until
Q8Ying to 15 meters at 2700 or so. Sundays find
us on 14,205 gt 1H00-1930, then 21 MHz from
2230 il the bhand  folds, (WIONG at
KYeBZ) . . . Poor conditions vn 10 through 20
limit my mtwltv there but o new 5/8-wavelsngth
vertical really gets out on 7 MH=z.
(VKTED . . . New Haven's Register reported the
recent passing of VROTC's mother Flora, She was »
direct descendant of Fletcher Christran,
(WAICUN]} . . . Hello from ex-G2! AH/WAT 1 re.
tired from my W'lshmﬂ;ton post with the UK,
Seientific Mission and I now look tor [1X friends
ue ew and ssh from my tew home in Auckland.
(ZL1OI .. . After his ficst four thousand QSOs
VRI1AA 8 hitting 35072-, 2006-, and 21.031-kHz
ew more often. VRIs AH and AC, with he[p from
VRIW, satisfy sidebanders an 20, (DXNS) .

Australian Antarctic bases have been well repre-
sented by VER@s CC and MX from Mawson nn

14,155-14,175 kHz at 1700 GMT, alsa IM at

l)avis, and PE trom Casey  base, (\"FR(JN)
UROPE - Cambridge 1. Wireiess Society will

M be h}(pedltlomngﬂr to luxcmhourg a8

(,(\UW{LX from the 1(th through 5th of aext
month. We hope tn include 60 the repertoire.
{G3ZHL)Y ., . CTIUA is ORE with 4 oew junior
eperator, (W3HNK) . . . Managed to spreaml 750
Q8Os among 107 countries while operating JAQGFX
from Uhateau Perigord, the highest available loca-

EM@IX, 3 top-flight '71 Martinique DXpeditionary
venture by (left to right) W75 EKM VRO and
WATBAY, i5s shown here with W7VRQ at the hetm.
The {ads also signed VP2 GBG LAJ LAM and
BPEDM for an over-all three-week collection of
some five thousand contacts,
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tion in Monaco. An HT-37, HQ-129X%, portable
dipole and balcony-mounted ground.plane proved
that QRP  still  wnorks 138! (K9KRZ)
.. . Forty- -eight hours vt phone enntest work
from 3AQFN produced 80¢ contacts. (WA4IWME)
... MCME tied the ouptial knat with Maria,
FrOCE, in December, and WIQY A scheduled o visit
to Russia hefore year’s end. (WOBRD) . . . After
campleting 4 four-year DLACE tour 1 retired from
the Air Foree, (W4CID) . . . LATZ0. a pilot for
SAL, wvisited my  station soon  after QSO
(WB2A0CY . . . Ten meters came to DX life
eapidly in late September and peaked by late
Qctober. {G3IDME, OUAX) e s IN4BX
claims a hundred countries confirmed o two-way
RTTY, (UBA) . . . Ex-P]2PS, now PAGXPS,
Jjuins uur DXpress editorial  staff, (VERON)

. LAGAD completed SB-DXCC just befoce
transier to Argenting. (WCDX B

EREABOUTS — New 95-fout vertical works

fine om 16t The December ARRL top-hand
t!"it gave me 422 QS0s with 67 League sectiong
and sixteen countries incleding CO2QR, F19),
G3RKS, GM3YCB, HBONL, K5CIT/KH6, KG40S,
KHos HCM 11 RS, MPABCI, PABPN, PY DV,
VEROK, VPOBO, YNICOW, Z-IWRAY and 8P6DR.
{(W3INY ., . . An Adventurer and HO-1 10 hooked
me up with KC4USE of Antarctiea o 40 meters in
November. (WN7TROP) . Oreeps from the
higher DX bands bring bad habits down to 40 and
B, {WIEYY . . LT for one zertainly appreciate
the DX net control efforts of KP4AN on 75,
iWAZEVB) . More pro and con comments
dre needed from the Nine gung regarding propased
changes in ARRL’s DX Century Club,
(WINNY . . . DX Nets, ¢4 nécessaty economical
use of limited frequencies, seem tn suffer increassd
GRM  lateiv, some apparently intentional.
(KesEy . .. iwentv carries the bulk of my DX
activity at present but | hear that 80 is getting hot

around 0400, (VETBAF) . . . Whew how
dhout a  fhree-hand DXUCC  award?
(WB2ZHMY . . . My Tennesses location is good
enough  for t17/a8  quick  coustries  weorked/s
canfirmed  with  modest  power  and  dipoles.
(K4PR) . . . Many wvears have passed since i

worked DX from KAls AC HO HR and KGoll,
Also signed XU10, (K6lBl)Y ... . After finishing
sideband WAC and WAS 1’ be heading back to the
key. (WSBZK) . . . DXing QRM on 3803 LHz,
evenl in summer months, makes me wonder if we
counld  spread  out  a little more.  (W3TV)

oo K721A and [ ofter Utah to the LoO-meter
ww gang around 1805 WHz (WATEMLY ., . My
brother KP41)S, uttending college in the States,
now has little time for DX, (KPADIWY ... .
Wintering in Florida as W4MOX now, watching for
friends and DX around 7010 kHz, (W3IAX 1)

.. Ul celebrate fifty vears of amateur reuhu 4nd
DX this spring. (W2SAW)
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GEORGE HART, WINIM
Communications Manager

ELLEN WHITE, Wi1YTL

Deputy Communications Mgr,

ROBERT .. WHITFE, WICW; LXCC
GERALD PINARD, Fraining Aids
ALBERT M. NOUNE, WATKOM; Contests

New WAS Goals. The “Worked All Staies™
dawird vun by endorsed for qust wbout anvthing,
provided the uapplicant can submif 30 confir-
mations proving his claims for any particular
enidorsement. In the past, WAS endorsements have
been  wlded to existing certificates for bands,
modes. ¥Lls, two-letter calls, and yvoo-name-it,
we-endorse-it. All vou have to do ix prove it in
wreiting,

But other than the Five-Band WAS {(SBWAS),
the League does not at present oitfer anv special
WAS certiticates. If vou make WAS all on stdeband
fand all the confirmations show this), we'll issue
your WAS to show it was done by sideband, but
this s a WAS endorsed for sidebamd. not a
“sidebuand WAS.™ Tater, you may get it endorsed
for cw, tor six meters, fur operading with vuur feft
oot while standing on your head — and we'll even
provide separate vertificates for each of these
endorsements, if vou wish, But they are stundard
WAS certificates, not o Jifferent kind of WAS
certiticate for each endorsersent.

What hrings an all this explanation iz a iele-
phone wull we had not long ago from an uld friend
who proceeded to esplain the great difficulties he
was having qualifying for a certificate for working
two-letter-call stations n all states in the extra-elass
portion of 73 meter sideband. We aflowed that ths
was middling interesting, and who issued such an
sward”) Yenwr do, he waid, Well, it sort of took us by
SUTPTISE, ity YOU Cadl Imaging.

Come to find owt, what happened was that a
sroup of sidebznders in the extra class portion of
the 7% mueter band t3R003%25 kHz) got topether
ane fine ovening and decided to make a iry tor this
bimd of a WAS endorsement, The prineipai insti-
gators were K2DS and WONL. back in Sepl. of
1471, but W3ZM grabbed the ball and popularized
the activrty, which soon becarme widespread,

We repeat, ARRL will endorse WAS for prac-
tically anything that van be proved hy written
vuntirmation, but the rules Tor this particular
cndorsernent, as promulgated by W3IZM and the

arew, ate 3% Follows: {1) Any station authorized to
vperate on 3800-3825 kHz may participate, and all
contacts must be within this segment. (2} Contacts
must be made with stations with “one by two”
LS. (two-by-two for KHE and KE7) calls in esch
of the 50 states. after 0000Z, Sept, 27, 19714
Only ssb two-way contacts. 4 Call signs, signad
report and location must be esxchanged. (5) All
zonfirmations must plainty shaw the zhove and all
other rules for WAS award (see ARRL Op. Aid $)
apply.

Almost makes i man want to give up a good old
vng-by-three call that no one ose ever vwned to
buy an old used one-bv-two that may have heen
held hy half a dozen other peaple!

Repeater Operating Practices. In the Dec. *71
meute ot the LIMARC Log, publicafion of the Long
xland Mobile Amateur Radio Club, there appears a
set of operating procedures for the use ot the two
LIMARC repeaters, WAZPDS und WA2UZE. We
think that it all repeater users followed u simifar set
of rujes, sepeater operation would he w0 much
maore enjoyable for everybody, For what they are
worth (and we think they are worth a great deal),
here they are with some liberties in the oviginal
wording to braadan the application.

1) Learn what the logging requircments wie tor
the repenter that you are using. (tve on aml ot
times, if necessary, If the repeater does not have an
automatic identifier, yive the calt of the repeater as
well as voor own.

1 Don’t bust into @ QSO in progress unless vou
really have something to say. Then state vour call
sign only and quickly, Juring @ switchover in
progress of the inonitored QSO.

3 Adways pause momentanty hefore coming
back Jduring a Q80, to allow a new station to enirer,

47 Use the wingle work “break” only when yvour
desired entry indo an ongoing OS8O is time-eniical.
(b.g. vou need ducctions as you approach an

Meet ¥our SCM

VETFB bas been in this SCM business for a long
fime, serving as B.C. SCM hack 1n 18950 as well as
continuously since 1981, Ernie’s interest in ham
tadio goes back to 1920 and his first license to
1936, He previously held the call VESFB and (s
now a member of the Vancouver Amateur Radio
Club, The North and West Amateur Radio Club
and QCWA, This is an all-around ham with special
achvity in traffic and emmergency work, When time
from his worle at the Shaughnessy Hospital in
Vancouver germits (he's a supervisor, steatn-iitter),
Eenig can often he found camping and fishing,
(Photo by LV IE7BGT)
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WIAW FALL-WINTER SCHEDULE
(Oct. 31, 1971-April 30, (972)

The Maxim Memorial Station welrotpeg visitors, Cperating=visiting houes am Alonday through Friday 1 A .-
U AM, EST, Saterday T POAM-1:00 AN, EST s Sundoy 3 PAM-LT 00 PAL KST. The station idress s
425 Aain btrPet‘ Newinton, Conn, shout 7 miles sauth ot Hartond, A amp showing lored stieet detail will he
sent npon request. [t you wish to operate, vou must have your areginal opeerntor’s heense worh won. The station
will he wloved on Nov, 25, Dee, 24223, Dee. 31, 1971 dan, 3 Feb, 23, hlar, 31, 1672 Please nofe that wld times-dayvs
are in GMT. Specific opersting freguencies are nppzrmmalv atd imbhieste general oparaiing periods

oMT S-!um’ay J!miﬁrm Presriny Wedneelay Mhiesilay Fridon Robrivedey
BOOD  Lo..iiiaae ieeeiies ereeaeenas BTTY Bulletin® . fese vieaneries
4030 CODE PRACT[(‘F l) AILYI 10-13-15 wpm =y
nnn e W BULL !:,T"N'- C—————
1120-01304 14, U"D 7.000 7 Iﬁ N’nw- it
D130 - 1200 & 13100y 7 iy TR Nonvies® 3,555
0200 e PHONF RULLETIN? - e
0205- (2306 k20 0 [REMLHE 1,920 P
220 CODE PRACT ICE DAILY! l‘S 1‘ wpm T ThSat, 5-2% wpm M\"\r FS0)—————
{33u-p200r L, L. 3,345 seerue [
o400 BTHEY Bitletint — SRTTY B(‘I_LE I'IN-’
(420 Phone Builletin? e ————— PHONE IJULI ETIN ————
4350500 L., ... 7290 3.820 7. 3820
0300 Cw Bul]etm‘ m s e e LY BUL[ ETIN! —
N320-05304  .,,,,... e 87 i\mwe“ 7.0 'u 3 7. h» Noviee®
85300600 . L. e 3.7 Nuvie ?llK{l {18 Newgueel
1400 -+ - -CODE PRA(‘TICE‘ (5-25 wpm MWF‘. 35-15 TTh) -
WIR-1900 .. ... I RNV AR R T MW OWT Il 24 Esbs
1900~ 200D e 14,280 14050 14240 AERB
2000-2100 ... ..., T8 i) 14 095 R'I"I‘Y 3,253
Z1In-2130 ‘l 2 osRBY 22RO U128 CWE
2130 OCW Bulletin? "W Rpfletin? ,
22002230 21,125 Novieet 21,128 Nanv i T 130 I\'nvive
2230 RITY Halletin® RTTY I%n!lurnw‘ S
2300 00 RTTY? 3 H l"ln HTTYS
2545 Cins .

W Bulletns (18 mpml and m-dv m.u'nm nu 1,805 3,592 7.02 14.02 27,02 84,02 50,02 and 145,588 1\IH?
2P hf:m: Bulletine on 1,82 3.2 7.22 14.22 21,27 28.52 50.12 nud 143 5880 He,
*RTTY Kolleting sent at ¥50-Hoprtz dmt n-gu--lrmi with 170-Hertz slaft: fieqienecies 3.625 7,005 14 005 21 085 an
0o M,
arting time approgimate. Oparatng pertad follows conelusion of hulletin or eode prasties,
s W? AW will tnupe the indieated bands for noviee calis, roturning the eall an the Freaquency on wl havh ented.
® Partimpatinn in section trathe nots,
TOperation will be on une of the following froquenees: 21,02, 21,08 28,02 My,
*{Ipapation will be on Sne of the tollowing frequeneees 21.270, 21,410, 24,520 M

Maintenanee Btaff 1 Wis QI% WPR YNC.

WIAW CODE PRACTICE

WIAW transmits cade practice aecording to the
following whedule, Approximate frequencies are
LROS 3,82 7,02 14.02 2102 28.07 30.02 and
145.598%8 MHz. For practice purposes the arder of
words in wich line may be reversed during the 5-13
wpm iransmissions, Fach fape carisy checking
rci'ercnu:es.
Speeds
10-13-15

GMT
D030 dy

oeat TimesiDays
'.-' FOPMEST dy
130 PM PST

330 PM EST SnTThS 0230 MWFSh

).4__

57 hae 10

13-20-2% t‘-"30 PM £ST
5-Fl=10e 00 AM EST MWF 1400 MWF
13-20-25 G:00 A PST
35-30-25- 930 PM EST MWF Q230 TThS
29-1% 6130 OM PST
35-30-25-  9:00 AM EST TTh 1400 TTh
2015 £:00 AM PST

The 023y GMT practice is omitted four times
vear on designoted nights when Frequency Meus-
uring Tests are sent in this period. To pennit
improving yYour {ist by sending in step with W1 AW
(hut not over the sirl), and to ullow checking the
accuracy of your copy on certain tapes, nofe the
GMT dutes and 28T prctice text tfrom the issue 2
months previous) to he sent in the (1230 GMT
praciive on the folowing dates,

Feh, | ! it Heems tp Ls
Feh, 17 Correspondence
Feb, 23 l.eagae Linex
bFeh, 29 ARFR

The subject of practice text for the following
sessions v uderstanding Lmatenr Radio, First
Fdition.
Mar. &
Mar., #:

Applving Plate Modulatinn, p. 246
Checking Vour Maodubation, p, 151

intersection,) Use a double break (break! break!)
anly in ase of emergency fe.g., an auto acvident
regquizing poitce notificationd. wnd o #ple break
only for & mast wrive disaster situation.

Further procedure iy spelled out op the use of

“hreaks” On oo single break, sfations wing the
repeater may finish the sentence or thought before
turning it over to the breaker. (o a dovble-break,
the repeater is immediately turned over to the
breaking station. anpd the base station nearest the

February 1972

seene where assistartce i required will assume NCS
and render the assistanee required tor divect others
to render it ws appropriate), returaing the frequen-
¥ tu normal only when the emerpency has been
resolved. For a triple-break the same provedure
followed and n addition alb stapons shoold stand
by to render mssistance as required and as maeny
wthier stutions as possible should he nobified {nor
an repeater freg. to staod by.
(Cantimied on page 91)
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# DX CENTURY CLUB AWARDS {7}
Radmateiephone Hstings follow the peneral-type = New Member ™ gud 't mijorsetment™ listangs.
Novegthar 1-30, 1971
Mew Members

Lotk A6 KSYRK Thy  1SI7 T WEDRT (SR =N S TY ] tii WirdlS g
(WA VS REE] THIMLIR [%E} SMSBEZO O KIARH 4 WHRAAR i 5PN (N
M WaNPY 145 Ok AL oy WRBHFH ind  wWolvt it VRO [LEY)
3T NGuRY 124 GaTYg 18 WML i WHARIY fel Wa2HIM N
a0 WAIVY A 134 wazvy e WeHID iy WAROME 0ol WalYy 100
T8 WA4PUDY 1 X KRGS, e SMels 12 SRy oo WA P2 1o
te: lagio n DRIKG s WIMEW 11 JATINY [0 YARHIMY o0
R TAOP (81 RILBR ({6 LDLTXY 5 WAZAXO) 00 KIAMYG [y Ypasa 1411
DRE3FD 172 WiCYH s WRSH 26 Y RIMXT iy SEHIMRB Tk
BIRK il4 E10PK IRIE % AN] 123 Dl Pl RSCITAd D3 TITAZ 1)
FAZAALD 250 KP4hKY 173 bRl 1148 HSTACEH Py WHRI-H ind  FaAju [
eeie 23 JATENA [0 I N TR0 P17 WAINAY  10h 2 dPEw 1o kalVL T
JAZKIL T dw Ok JHRHA [ KITRR 113 WPhksk los L RGRH L RTTIR i
AW oN Woikla sl Woltvy i WiCre T WASY s e WisLh T
LARKN W LPIEW (e’ Wal gy e Sy ARAMNE O Tad

Endorsements

bn 2he endarsement histngs showi. totuls from 020 through the 249 level any given m mecements of 20, fenm 4 50
througk 400 in ircrements of 10, and above W00 increments of 5. | he totals shown da nat necessarily repuetent
the exact yredits piven bt only that the participant has reached the endorsement eronp yuheyied.

WIGKE S SAMTOY M LALKL i WIRGHKM  3RG WAYvoL 2 HIRLL Lot
WIHX A5 wisbkw i WABWZ M WASVDH el JATENA 20 KORLE [E]]
WIAMK WS WL PO Wahai Witk WaObIN ot RIGKRU o OHzEU 1611
WIWGIE 4o Wion AN WRl N A BRGE 28 RAOUT MUY 3 7.5 T
WaQCw A wegi b M WRbWOo 00 WATABYW o K2V M WHIGDN ki
Wilaps A0 ue gk S wshx iy WeHON 280 OHIBOY H WASHSQ dhn
Wb i winre A WRROCM 0 ROV [ OHEMI 2 wA BN Thiy
WG A0 wAZLOG 318 dIYRK 200 DRIYR J4n o Wiswx SU 0 WALLDM (aD
warGl 140 W4HREB I8 KhACH RIS TRYE B AN DTACESYT N0 WIRY It
WSHDS i Wadhip A AnUsE A R4PVT MU WAIBCK B B ARTAX  Tal
WHOK 335 WellR s WAy 2 KA R 0 WazzEZ nn wiEE oG
WYl P KR YAGMWG  s13 WHGHN 290 sMaC AW a0 WHYPLE Hin WARVITY el
B1IXG A3 WOUNW 315 NTRNDG MR MG J4u WIHRE 2000 YA T4
WABVY i WRYGR 3 RIAGE e WAy ) wdwwh 200 2AYG [E1Y]
WENLT HAE O R4IET SN RIALG B AL M WAWEVG iy 1120A i
Wiba AUk lokoy 3O RAGES 2RO ORI WhHilD Hul K2KAW 140
wilG A3 KRWOT 310 WIALH 2R WROBG WRAWAY o K3IYVN 13
WRUHT A0 WYl IR AR WARHOY MDD WARIND WHRLIM 00 KHeA 1400
WRKY AR WOUPM S1Y SydbiHN 2RI CTIAN DK THP iR LM 140
WIMOK 13 KHKR s W4l e rATH CHAGNM iR SN 140
[N ' KT s Wdtor SRR INHG RIPIK 150 3B 14
wiras OF T s LeRG Ty RP4DRE [NANT [HO WML 740
WIJR Wwazalp s PYIYTX M Tk 3EIN hoilla P=u Wwulkvh 140
WAIRAL WAIMUB 305 WNGMK i SMIAND EURRBK 181 30 8]
WL WAbYVW 3% WAsIDT N OWEMOR nlehals EXU KHAITE £n
WEEN A ML H S EAMG b WRZEING WIRK 180 RTRMY 12U
Wilcl WANMUR 30 [ ANIEY doll WMD) WaTew intr BHEYOWY Py
WhARA Wbl ELtR B N § N Ihit WASALE WaLXA TR SRI6BZ T { xa
WHDA Kiann RIE R WY\ SR WAALICT WRINKB vy O X B
IT1LGY k4P 300 ) 2o SBOWIM T Wael T 1¥0 SAINAY 12N
1ATADYN k4O M VRARG iy WAL LA 2 WRePGR TR0 WASE 120
RICPR [SA NV S e vl e WHREUN XM WK I8 WalBy LLu
KaBim L&l U WiKE a0y WAYUCL L3 WRYMB iXn

ERIETY JATADN An0 BRGHN Mk W2UHAA 2R WALYYD MMy KadWO 18ty
WG LHKR A0 WrlkD MIE WAAWEG sl WASAGOIR Y ORHAB (il
L1IXG WIFXD S WRLL o WRHC 0 AWEGWEHN 2D WRREGN (K
WiWGH WISk A WYIO M RwATIA A WRLDR SN SWARVZE ERn
WIAS WR2VAL A RULIR Juny RPACORB P WaKLRW O 1Y 1 inlt
WATRAU WATA P an o pAla 3% WHREME a0 Wl AA L RLHIXDE Inti
Wt WASLOR g WAD W Wdasgy k] WIMOK 22 RIYRR Lan
wauwce WHYILY M WARMEG  xun WLl 5] WV M ReAdK ]
WENMA WRAH e WTRpA M WKYEK A0 L AOf o wWALIHE en
WX WABLIL Huy o eI Wi OWKYGR IS FATEM JHL O OWRTTS Thi)
kAL WO D W APy DB M LARY 240 R2OHT M WARTAN (60
W3RW0 WS Ao Rdlke ymo KMRGE Moo KPIDKZ 20 w3kl it
WASWIP LILKU M WOWEH ¥ RSAIR M0 kot Juy o RePO 1
Wakiy L4001 N WIloo 2T WARDY MO WALRIY nno RRIGIN f4h
WaR{d, bkt WY 27 W4LRE 2 WAMELA O lon WAGLW 14
WPPCH Luika T OWA RV T el T 240 WRXGOK i ST (dtF
FEEAH fH TR m o cyiMw ol WATDRP 2 WABK N WRPCA 140
K2IMY WaAW My BLeRG M DRIYE 2 WASYDH e BELYCH 120y
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6y During heavy traffic time (7-9 aamn., 4306
p.mn.) keep contacts short,

71 Be carcful of your language and possible use
of "off color” or derogatory words. Repeater
channels are monitored by a lot of people.

%) Always identifv when testing,

4) Avoid phonetics ualess requested,

Thuanks to Sheldon Schwartz, WAZMBF, chair-
nun ot the Monitaring Committee of LIMARC, tor
praviding these procedure suggestions,

Ending Signats. ARRL-recommended vnding
strals take a beating Juring contests — ves, even
ARRL-sponsored  contests. Why can't we stan-
dardize? The purpose of ending signals is tu tetl
someone  who just cuatchas the tail end of a
transmission what the status of the QSO w — that
is, whether it is just beginning, is ending, or hasn't
really started vet. They {ending signals, that is) are
udeful in any kind of Q8Qing, but espacially so in
contests, where Q805 are rapid. Properly used amd
observed, they would reduce much of the unpeces-
sary ORM caused by stations calling other stations
in the middic of 4 QS0. Here are a few obser-
vations on this subject:

Iy When you are standing by during an ex-
change, and use "over,” or “g0,” or AR or K on
v, it's your own fault if someone calls vou on top
of the QSO. The ARRL-recommended ending
signal is “po only™ on phone, an cw,

2} The cw ending signal AR K means, literally.
“T am «alling a specific station hoping to QSO him,
anyv station please answer.” Use AR only (“over”
on phone} when calling, before QSO is established,
Use K (""g0™ after « CQ, ur at the end of 4 QSO
(SK wi “clear’ it you want anybody to call,

3} Don'’t call 1 station who stands by with
“over”™ (AR) or “go unly” (KN). If he is using the
signals properly, vou'll just be caosing him QRM.

4) Don't sit endlessly calling CQ if you aren't
werting answers, You are just causing QRM, not
doing voursell any pood and doing ofhers some
harm. Generally, [uw or medium poweted stations
are much better advised io listen and make calls,
Let the “big boys™ Jo the CQing.

5} Above all, be {amiliar with the standard
ending signals and use them right, You may not
like them, they may not be the ones voun huave
always used, but sumeong has to set a standard and
the League is it. Get a copy of Op Aid No. 14 (frec
from headquurtersy, - WINJM.

SUM ELECTION NOTICE

Ter 2l ARRL raembers {n the Sevtions Gsted helnw,

Yo are hereby notified that an ¢lection For Bection Logmung-
cdtiony Manager is about ta be beld i yous tespective sections, This
rrfice supersedes previous notices,

Nominating petitions are solicited, The signatares of five ar mose
ARKL Tull members of the Section cancerned dre required on such
petitian, No member shail sign mare than one petition.

Fach candidute for Section Lommuoniations Manuger inust haye
been harh the holder of amatenr Conditional Class license (Canadian
satvanced Amateur Certiticgze) or higher and ap ARRL full member
tor at least twa vears umediately prine to receipt of petitian ot
hendquarters, Petitions must be recedved on or before 430 Pt
Fastern Tocal tieae an (he closng datezs speoified. [0 cases where o
valid nominating petibons were recefved n respoiise 1o orevious
narices, the chosing dates are set shesd to the dates given herewith,
ibe complete mume, address, Zip oode of the eandidate and signers
should be ineluded with the petitior. 1ts advisahle that a few estra
full-member signatures be obtained, to assoars a valid perition.

February 1972

Ylections wil fake place an saun after the closing dates specified
s fufl information oo the candidates can ke ohtuned. Condidates!
varies wall be listed an the haliat in alphahetionl agger.

The foliowing nnmmating furm 0 suggesied, (Signers shauid be
sute to pve cify, street uldress amil J1p cede,)
Cremmumcaiions Manager, AREL
244 Main 8., Newinglon, Lo, 0611

We, the mwdersigned tull omermthess oF the . .
Rectinn nf the . . . . Twvision, hereby  waininate
cundidate for section Cominaniestions Manager foc rhis Section foe
the rext two-vear term ot oftice,

Yoo ure otied to take the tnitrative and tile naminating petitions
immediately,

tPlare and datey

Georee Harr, WINIM, Comamuications Managee

(horsing Froteny
Wewfon fare Current SCH fann Erde
(AT T 1) MeMNassor, WiV Fi1t772
Wt SR Juse Medine-tlernandez, KIPAUOSH) T
oint. HIHYE H.H, stepberd, VI 1DV X N e dod

IR Y A, Cashom, KPUAL G INITR

T2 0.0, JBeTrY, Br., KaniN witngrz

df ity A, Culbert, kY V1T arini1z

Hlngrr 14 swansen, WikM aflneTy

+10f73 F.b, Gawryla, W3NEM

1472 b, Baker, Ir Al

4o WM Maare, WICQLL

410772 b ¥, Milter WAIER LY af2AiT?

1072 Al CGraetano, WaV T MLwTs

072 I Onsworth, V2 AL T

SCM FLECTTION RESULTS
Yalid pettions newmzbing a sangle wndidate were bled by
members in the foliowing sections, vomplehing their eiection im
dueardance with applicable rules, ®ich term ol offiee srarting on the
ute gven.

F. Hay i1, Parker, WBAIIHH 10T
b Gy, Van Dake, WIHR FLALDIT]
L, DL, Tustige, KTWWIL Lirjorty
SN k. Cravers, WY P/ 4572

Halfottng veslts In the Wesgern Flovida Sectinn of the Sonth-
eadtern Division, Mr. brink M, Butler, Ir W3R KH qod Mr. Lhomas
H. Goldsmith, WH4FOQUE were pommated  Mr, lutler recewed 11D
vofes and Mr. Goldsmith recoterd 33 votes, ddr. Butler’s term ol
nffice began ecember (5, 1971, In the Wiscoiwin Section of the
cenrteal Dvsion, Me, Joseph A Tavlor, WoOMT and Mr, Willam H
Kimble, WAQUAY were poninezted, Mr, Tavinr receivgd 146 vates
amd Mr, Krmble received 260 yotes, Mr, Tavlor's term of office
luzgan December L0, 1971, -

S-Band Awards
{Updating the November 1971 listing.)

SBDXCC: (Starting with number §21),
OK1MP W6DZZ W3IWPG VK6HD W3IWID
W2ILWI WaMAR WIMWC GITXF,,

The first to achieve 3BDXCC in hiy respec-
five coumtryjeall area: (TIBH DLTAA
EA4JL EP2BQ F9RM  G3HCT HB9)
HK3WG HPLIC T1AMU KP4CL KV4EZ
LATY LX1BW OFINY OH2YV OK1ADM
OZ1L0 PAGKXPQ SMOAIU VEINV VETZIM
VKAHD VOIFB XEIKS YII3EY YV4UA
ZL3GO 6WRDY WIEVT KIBZT W3IMFW
W4QUW WSWZQ K6KA WIMB  WRGZ
WIHUZ. e

SBWAS: {Starting with number ),
WASYMW W6ITD KPAYO WAeCPP
K IOME WIENQQ WAWSF W2PDB WASVWK
WAYNYA WALFDR XE1} WAGIZF KG4CS,

The first to achieve SBWAS in his respective
countryfeall wens CEPAE WASKPL/URT
EH6SP LABGAD PJI2VD VEIACL XEIWS
WIAX WIPYV WIWGH W4IC WSRUB
W6ISQ KSLBO/7 WBYERK WASWIE
K@GID KGACS.
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Operating Events... . .

EEBRUARY
2 WEOWD (uadefving Koz (WoZ RS, aiternate) at (iS00 GMT
wi S3NTIIY kHz. T35 wpm, Thisas 2100 PST the mght of keb,

i. Underitng srect minute of highest speed copied, certify copy
rgde without ad and send to ARRL for grading.

56 DX Competition pnone. p, 65 Dkee,

503 Novice Rowndup, p. 4% Jan,

mn WIAW Qertlifiang Ken 10-35 wpin, ot (0230 GMT on
LRI 3.52 %02 14.02 2102 2802 $0.02 and 145,588 MHz. This s
2030 EST the ndght o1 Feb, 2. Undetline ane minute ol tob speed
. d, state no meds vsed (typewriters UK, sign amd mail to ARRL
with your full name, zall N any ) aod cumplete maling sddres,
11-13 QCWA QSO Pty p, LOB Jan,

12 WA2DNR “Operation’s Iy, o, 108 lan.

13 EWT, Tenmessee QSO Party: p. LUB lun,

a0 DX Comperftion ow, p. 05 Dec.

227 YLAOM Comest phone, p. 88 Dec, Freach Contest phonie,
p. ¥ Dee, Vermont (80 Party, sporsorad by the Lentrl Vi ARC.
trom 2301 GMT Feh, U6 ta 4300 GMT Feh. 24 ¥, stations score. |
politt per Q8O times total o, of ARRT. sections ol countries,
sutside stations seoie > pomts per Vi station worked times the sum
»F ¥V counties warked ag all bands, No power miiltipliers aid
repwat vontaets permitted on ditferent handsymodes, Exchange GSO
o K30U) and county 1V1) or section/country (outside Y.
Suggested fregs.. 36MS 3609 3032 ARG 7265 1291 14060 14290
14325 21060 21373 28100 28600 50,360 30,340 144-144.5 145.8
aid Navice trequercivs, Logs must be postmarked by March 31 and
wnt ko the CVARC ofo Ansel R, Carnahan, KIZEW, P. O Hox 3.
Montpeler, ¥ [ O3ANZ, Srahinns wending an sase, @il tecerre a
Lupy of the cantest relts,

MARCH
3 WHOWP Quadifving Run,
+5 00X Competition. plone,

in WIAW Quadifyiny Hun,
1112 YLAOM Cogtest o, p. BR Der. Vingala Q50 Party, Lhon
T Mar, LE ta 0200 GMT Mar. 13, un powet <+ fime limrts, The
st station may be wurked on ditterent bands, Yo, amatenrs in
independent rities will use 4 neighhoring county m the contest
vnshange and will keep that designution throughout the coated.
Maximanm cudihies, o, Phonesew, ittty aod vhi 12 mcters and above)
are sepurate coniests requiring separate fogs Navice i also weparate.
Fog piast state maode Send QS0 na RSIT) amf coindy (VA0 or
sfatesprovince/ununity. Vu. statrans may work other Vi, stations.
Upe point per Qs times Vo, coiinties tot olb-ol-Va. stations. Y.
sitions  multiply 50 by the number of  Qatesiprovinees;
vonbies) Va, coutities, (Do ont count Va, as a state or Canadq as o
ASGI A 14060 210a0 JROBI, 3430 7260
. bull logs by Aprd 28 fplease prnt clearly'y
phus stamped and :!dd.rcswd 4 % 9% apch epvelope io the Raanoke
Vallew ARCL oio Charles B, lowles, R4RIM, 3007 Pebhle Dr.,
Boatioke, VA 24014, Woddiide VHEF Activity, sponsoced by the
ltchyen Patk VI AK Sow.. otarts 1900 GMT Mar. 11 and ends
O30 GMT Mar. §3, Fachange vall and state!provincsreountey on
iy band 6 nieters o1 ahave, 4 station may be workad o0 addihional
hangs tor U530 and multipher credit, Score oge pomt per
ite aum of emgltiphiers vp all vhi hands. Recognition certificate ta
hams with 30 G808 an 6w 25 RO bR 2 ar U contets o any
batd ahove 2, Special endorsernents to the certificate wf the tap
stations an el call arcy or country. Certifieanons tor gach band
where o stobion has met the mammuom regquiements us b show
time, date, hand., state (multiplier) and call, Ondy 2aaav contacts
weeptable, logs amet be postimarked by April 15 @nd sent (o
WASNUL, $tehyan Patk VHE SRS, Box 10R2, prpstow . M
21740_ Club resetves the mght to disquadity Hose not dhll‘IﬂP b¥ fair
practices. Pastage ard apprecrated although not required
I#i6  Old O8d Timers QSO Party. <tivtsiends 2300 GMT, apen
ter members unly, Suggested fregs,; cw. 3530 HO30 TR0 FLOR0D
DROMY, phone, 3430 745 142RS 71360 2RAAN, ofl phes or minns 3
LkHz. tow poe later than April 20 to G G0 MaCanomy, WaBUE,
Spuee 45, 3670 Florda Ave,, Hemet, (A 923435,
tR-19 13X Competition, phone.

20 Hih Speed Code Test. wponsared by the Cotmectreut
WWrreless Axso., sid transrmited over W TFTA simuitanenusty on ded?
anid 7120 kH7 1appros.a zlong w it o pumber of volunteet skations
swhase wleatity and frequencies will be pwven during the waliup
wiarting at 0113 M T this s Sunday evening, Mar. 14, local tmes,
Prohuhle nther treguences: 3323 1640 3653 3605 Jou0 7025 7070
14025 14074 kHz Very important instrachons start at 01307, Farsr

92

de WIVLE

fear fransomssion pt Q1&(072, 60 wpin, Followsd ot tep-mione
intervals hy transmussions at 33, 50, 43 aad 40 wpm in that order,

2526 Hacky M USO Pty sponsared by the Denver R and
the Rado Clubs of Mew Mexico and Wyoming: purty includes the
sates uf Colorado, New Mexica and Wyoming teach state havine 2
separate QS0 Party | Periods from 22080 GMT on Mar. 28 to 0
GMT  Mur, 24, 02000600 und  18MLI200 GM1 Mac, 6,
Froquurcies v up 03 kH7 fram the bottom, phone near the edge
hetween peneral and advanced, novies near the middle nf erch bamd
Stations autside Racky M, arey please Jo ot calt CQ Contest near
these trequenciss, ks hanye senal. no.. RS(T), state and county (or
Rocky Mt stationsi; thase nutside the prez may omit their cnunty.
Siattons may be vontacted on each band (and again o @ coltity has
Jhanged). Both vt and phone we NOT permitted. Intra-region and
intrastate QSO valid. One point per OSO. For Rocky )
stations the miwlt. 1s the sum ot states, VI provinces, cuuntyies aod
Rorky ML repion coupties. Qutside station use the i ol counties
warked in the state in whose party be w parricipating, There i be
% difterent multipliors, eae tor wack state, tor those that enter all 3
wunltests, Appropriate awacds, Full log date, including sxchanges, wo
Jater than May | to Bill Wageman, KSMAT. 25 San Juan, Los
Alamng, NM R7544, At least o:ne extra stamp should be wnserted in
SOUT M.z, fur use of necessary. Unnecded stamps will be returned.
1537 BARTG Spreng RITY Congest, 020 GMT Mar. 15 to
0200 GMT Mar, 27, ne more than 3n hours operation permitted.
Listening counts as operating time. The |2-hoor not-operdting
perind cap not be lews than 7 hours at a time. 1 he <satest 15 also
upen to SWL R TYers. #0-10 meter operation with repeat contacts
pecpmutied on different bands. Lachange time a GMT, QS0 nn, and
RSF. Only 7 way RTTY contacts permitted. Within own cuilitry,
SN eme 2 points, outside your countey contacts eam U pomnts
pius a4 bouus of 0 ponts per cauntry worked {including your
rvn ). The same csusitry may be couated agan on dnother bamd,
fmt continents cuupt wive saly, Suunng! points tmes fotaf
countnes: add to this country pamis times the ao. ot ' ontienents,
Ome log pet band. indicate test periods, show buand GMT, messaye, anid
RETs, Laps must be reeersnd by May 31 fo qualify. Appropriate
awaids. bend 1o led Donble, LRCDW, &9, Linden Gardens. Enfield,
Middlesex, Frutand,

27 Wi1AW Momimg (redifving Ran,

APRIL

3 WeOWP
Her.

1 WIAW Qualifyisny Ko,

Checdifiiens

sEPIEMBER

I5-16 CTYParty. ov. it

1223 CDPRmy. phone. a I VIHE (SQ Parry.
JUNE NOVEMBER

1097 VHE QS0 Party. 7112 S5 phone.

2425 Fied Day. 19SS

B Strays "§s

Antique OQS1L collectors will be glad to knnw
that the greatest DX of two cutstanding spark
stations of S0 years apo is safely chronicled ind
copies of the QSL are availahle, At 5 A.M. on
Jaruary 18, 1922, 5XB, Cullege Station, Texas,
and 7ZI, Vancouver, Washington, cuverad nearly
2000 miles overland and  across the Rocky
Mountains in what nmught have been heralded as un
amateur world’s record QSO hetween two spark
stations, But nobody paid much attention to it
hecause the exploits of ww far overshadowed the
best that King Spark could do, Copies of the 3XB
vonfirming QSL wall be turaished all who send an

S.H.8.€, ta: The Mumtord Krothers,
W2CHWACUWeCU, Rt. 1, Hox 397, Annapolis,

MB 21401,

The Post Office Department
mail service with Zip codes,
vrite ARRL.

promises faster
Use vaurs when von
Use cnes, ton, IS On LT



v Activitie

All operating amateurs ate invited to repott to the
SCM on the first of each maonth, cavering station
activities for the preceding month. Radlo Club news
is also desired by SCMs for inclusion in these
volulns. The addresses of all SCMs will be found on

page 6,

ATLANTIC DIVISION

DELAWARE - SCM/SEL, Roger E. Cole, W3DKX  PAM:
WAIGSM, RM: WILER. Retrmng pres. K3JRX of the Fimst State
AR installed KINCL a5 pres.; KIYBW, seov.otreas: WAIPCE, aut.
chmn., K3YWP, pub, chinn. at their Ladies' Night Banguet W3HXS
Has  goed idey for reducing QRM. He is supplementing his 75-watt
“High Pawer™ Ranger with a 2-watt Ten-Tes, W3PCZ and WAIFRY
were amtong those losing antennas dunng the Thanksgiving Eve wind
storm. We hope that WIFFB's long awaited Yawa has survived the
dugk strikes, surtax problem und other gromiing and i oo the air.
WARUYA Jogaed SW Michigan, Northern Ohio snd Untarlo on
<-meter Tropa using his new Teeraft Criterion wmyerter. WAIGAY
should be increasing actvity affer the zxam doldrums, Traffic:
WAIQIL 78, WILER $7, WAIGAY 50, WIDKX 27, WA3DUM 17,
WAJIFRV 11, WASGSEM 1n,

EASTERN PENNSYLVANTIA — SC'M, Gearge 5. Van Dyke, Ir.,
WIHK - SEC: WIFBY, RMs; WAEML, WiMPX, K3MvO, WAZAFT,
KIPIE, W3CDB. PAMs: K3BHUL WAIPLE, OO TERDrtS Wete
received trom W3IBFF, KIRDT, uvs reports from WA3IMCK,
W3ZRR. OBS reports from K3IRHII, WA3AFI, W3CRH,

Net Kz tiperutes GNF QTC EMPAM
FbA 3610 A48 ¥ by 378 4o WAMEX
EASN 36 wdo Dy 214 Ba  WAIOGM
EPF&TN oty G0 P Dy nad 41 WAIPLP
BEN 3960 5:30 P MK I e0r K3RHU
BTTN 3610 G B Py A68 117 W AIAFRT

PSHR: R30I0. WAIOGM, WIMPX, BPLe: W3CINM, WiVR.
WIEML, KINSN, WAJOGM, WIMPX. W3TUL and W3VR will be
4 undil the warm weather retusns,. WIEM), reports TOC up with
hest Nov, total ever! WAMPX still needs belp on the late FPA session
10 PM, WASOOZ wwed Christmas vacation o g far A hicket,
WAIATQ busy with phone pateh treffic, RAIMVO just returned
from Ky.. teports not ail trarfic on £EPA some on the highways!
WIAXAY TV antenna cuine down an top of his haie anterna.
WIADT. vient QRT for u trip to Fia, WAZITR kreping WIYR active
at Lafavette College, W3FL! now un 160 activity is good! The SEC
needs BCs For severul counties: how about contacting him and mve 1t
4ty far valr eounty. With €D having problems the AREC should
be organiced wnd rendy, If you are an edrly hird remember 3733
G113 AL met. WASRCA put up a beam antenna and now they v
work e world, New oMieets for Sauth Chester Copnty ARC:
WAINUG, pres.: WASDGM. vice-pres.: WAILME, seny. WITTW,
treas. Warminster ARC paper Feed Hack wun first plave in its cass
1 your activity 15 down becyuze woul feel vou are rusdy on ew | check
it FASN pr PTTN, they =end at vour speed, Keep me posted an
what vou or yvour club is doing, Frafhic; WICUL 1261, W.ik ML
S22 KINSN 30, WIYR AT7, WA IOGM S20, WAMPY 407 K 3010
167, K3BHU 1bo, WAL 12 WASLWR 114, WAIQOZ 05,
WASATQ TR, WIHK 72, KIPIF 70, KIMVO ho, WAGAFL A8
WAIMOP 34, WA3PQA 49, WARIY( 48, W3IVA J0, WAIPLE 36,
WIAXA 22, W3ALZ 30, W3IVAP 27, WALV 22, WASCKA 20,
WICBH 19, WML 19, WIHNE Y9, WIADL I8, W3IOY 11, W3HNR
13, KIKTH 1N, WASKIC (0. WIBUR 9, WA HIT Y. WIZRR &,
WIYR 4, WARHIQ 2, WIOML 2 W3l LKAFOR 1, WIHIMEK 1.
WIKEK 1

MARYT AND-DISTRICE OF COLUMBIA SCM, Karl R.
Muedrow, W3FA - SR KIKMO, RM: WIFZT. TAM: W3bCs,
WITN made HPL in Nov WIKZT, W3OS, % 3OKN lend the pack n
PRHR, MDD s now wperating twice mehtly with 55 sUSAIOTIY it
OND average of 76, traitic 217 The MIXTN met |7 ftimes NI
average oF 142 trallic 84, MFPN 1s now ative in NI'S and in 37
swssiuns 2 ONE averame of 22,1 with %4 tmessages, b IBMO has
ductded ap oiidoor apienm w better, ust in time tor bis new job ax

SEC WITN repurts he was NCS for 755 of MDD net sessions, Halp!
WAITYS and WA IKO0 have hig plans now that they have relocated
the schoal statinn to better yuarters. W3CN( maintams one tirm
sehedule und much rag chewing, WA3IMLI keeps achednles with
home friends while at hie U, W3 DD is nedring the top us county
liutter. WIBHF 1 concentrating on Md, with 2 gond lep o the rest.
WIABC makes his OO0 job  efiective it or-the-atr saqtacts,
WASIDN/2 has permiscion ro change from an invisible antenni to
une that can be seen and heard, WAECP has the sad duty to repart
the passing of W3IAX and WiBE, W3EOV has his phone paich
working o afl bends, K3LET has bis new vertical warking, WIZNW
tirs up RACES in §t. Marvs. WAIMSW is plugging away despite the
shoof load. W3GLUT opines ang session on FAN can HEE vou guick.
KIBA s uhiqultous on ali modes. WAIEOP is huck with schemes
invelving everybady, 'W3FZV had a bull 1 the 83, WIGRM had 2
food workeut with his sectet weapon on 15, WASGXN i settling
dowm for the winter. KIUZE shows up with regularity for NCS
tobs. Trafffe: WITN 385, W3QU 143, W3IEZT 93, WIOKN an,
RIBA 71, KILED 89, WIFA §%, WaEZV 36, WIFCS 31, RIGZE
42, WASMSW 2K, WIECP (6, WIGRM 16, WSFOY 9, WIRHE .
WASMLL 6, WAIGKN 5, WIABC 3. WAGIDN/I 5, WIZNW 3.
WALOQP |, K3ODC 1,

SUUTHERN NEW JFRSEY — $CM, Charles |, Travers, W2vPL
- REC: W2ZLVW, PAMs: WRIFIF, WIYPZ, WB2HMT, RM: WiIT,

Vet Free. Fime(PM) NI LEES T, Mg,
NIPON luls St & wd 4 IR WHIKIE
ECTTN 80 M-F 5§ 18l 13 4IWK2ZHMU
MCoVHF

EFTN 1459 k'8 K K] 0 WiYPr

Lhe greut Fall and winter build-up 15 under way. Net Mgr. WR2HMU
is doing a fine job with the ECTTN 40-meter net. Net mermhers arg
cammended for an IR initial report. In the making 15 a siow net 76
wpm) bewng arganized by WN2ZALN; frequency 1160 kHz at b:30
M, Sat. The net designation is 1SNN ¢ Lastern States Novice Nel),
"This is an excellent opportunity for operutors to hish np on the
code, K2ARY reports transmitting 3 bulleting during rthe past
month. WZORS had a rather busy month with & sations having
difficulties on frequency. Cooperahon was excellent, Five Mercer
County N.J, stations ate now aperative on lmeter fm - W2HX,
WA2TNS W2EDE. W2YPZ and WIOLP.CD as well a¢ rugchew und
tetmater activity make up fherr ubjectives. The newiy elected
officers of the Delaware Valley Radio Assn. are WACPS, pres:
WILPT, vive-pres.: W2VLU, treas. Best wishes ta the officers far a
gwed vedr, Tratfic: (Nov.) WBZVE] 278, WRIUVE 148, W2IT 116,
WIZQ 60, WATBLY ST, WB2HMU 41. WIORS 37, WA2NZI L9,
W2YPZ L1, WB2bEX 9, WBIFIF R, WA2KWB 7, (Geb) WEZLVR
343,

WESTERN NEW YORK . SCM, Richard M. Pirreruse, K2ETHK
- Asst, SCM: Rudy M. Ehrhardt, W2PVIL S0C: W2RUF, Section
Nets appear in Apr, QST. Please send me information on nets vou
wauld Itke sted i this coluinn, deadline far Apr. QST i feh, I,
The following Novices earned an NYSCN certiticate:r WN2ANC,
WNZOMN, WNZOPU. WNZOXH. WNINCK, WN2PLIU, Wn2PLIS/Z,
WNIRBK, WNZSIR, WN2SMM, WNISMOQ, WNIPKE who now is
WALPKE. Lhe hovice NYSON meets Sat, at [0 A8, local time,
NOR is on 3730 kHz and laoks ovey the entire Novice hand tor
vheck-ns, There are nightly traming sewaons ot § .M. Incal time.
WIRLIF is recupecating after 1 short stay 1 the hosprtal, €1, 11 st
data on open repeaters m that same Apr. UST if yvou wail getme the
intarmation needed on your tesurite echn maching. ARRL Hg.
1asists that ALL appointments need annual endarsoments. Please
vheek ywbr certiticate and i vi wish to keap it in oftfect, erither pet
it tn me for endorsement, o et me knaw yutt want o endorsed so )
nay cuinplete the nevessary paperwork. WAITTRY 2 opetated from
VPZDAL and LLTTAZOY aver the Christmay Halidays. W2CXM at
Curnell has a new Lzaie line WIROE appomited WAZVI S ax asst,
mgt. of the NYPOCWN, K2VFA now nperated by remote amtral,
KIIXR has worked 29 states on % meters. WAZLIC s 5 new
Mivaed. Sorrv tn report the passing of RAMPK. KOKIH
fransmits ARRL hulleting each Brroaf 2238 GME on 3925 k2, [n
the Net depl. vie bave the following: Mike Farad — o sexsdins, H6
QTC with 355 ONE: All Sepaice = wewions, 48 OTCwith S8 ONT;
NYS ~ b0 seaions, 441 OTCT with 6¥1 QNI W20E made BRI,
WRISIR reparts the Sumuesyille-Dewatt High School Amatenr Radio
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Meet the Heathkit “Economy Kilowatt” pai..,

Heathkit HW-101

Transceiver... 524995*

@ Better than 0.35 uV sensitivity for
10dB/S+N/N

¢ Image & IF rejection better than 50 dB
e Rock-solid tuning 80 through 10 meters

The HW-101 Is a further refinement of the widely
acclaimed HW-100 Transceiver ... with improved
receiver circuitry and dial drive and added front-
panel 8SB/CW filter selection. Sensitivity better
than 0.35 uV for 10 dB 8§ -+~ N/N has been ob-
fained by refinements in the receiver ctreuit. image
and IF rejection are hetter than 50 dB. 36 - 1 knob
to dial ratio in a new ball bearing drive mechanism
delivers 34 smooth revolutions per 500 kHz band
segment, This feature, coupled with new preselec-
tor circuitry and thermal stabilized FET VFO with
& kHz readout, gives you rock-solid drift-frea tun-
ing from 80 through 10 meters, Built-in 100 kHz
crystal calibrated and zero reset button provide ac-
curate, stable calibration. Front-panel crystal filter
sefection lets you convert the HW-101 1o CW re-
ception at the flick of a switch, The optional SBA-
301-2 crystal filter installs in minutes, giving you
the same remarkable two-way capability provided
bsy its big brother, the Heathkit 8B-102. CW filter
offers razor sharp 400 Hz selectivity to carve a
230 out of the QRM. Buiit-in 8SB crystal filter de-
livers 2.1 kHz selectivity at 6 dB down for superior
SSB copy.

KitHW-101,210bs. .................... 249.95*
Kit HP-23A, AC power supply, 191bs. ..., 51.95*
Kit HP-13A, DC power supply, 7 lbs. ... .. 69.95*

S$BA-301-2, 400 Hz crystal fifter, 11b. .. ... 21.95*

Team the
Heathkit HW-101 Transceiver
and SB-200 Linear

for top watt-per-dollar value

Heathkit SB-200

N snooo*
1 kW Amptifier...

e 1200 watts PEP input $8B; 1000 watt CW
* 30 through 10 meter band coverage
* Built-in SWR meter; ALC

Brawny partner of the “Economy Kilowatt” pair,
the 8B-200 is a completely self-contained, com-
pact deskiop rig with built-in solid-state power
supply that sets you up with 1200 watts SSB, 1 kW
CW with 80 through 10 meter hand coverage. And
since it requires only 100 watts PEP drive, it's the
ideal mate tor the Heathkit HW-101 and almost all
other popular transmitters and transceivers. A pair
of 572B/T-160-L. are used for amplification, fan
cooled and shielded for maximum TV] protection.
Other noteworthy features include a pretuned
cathade input circuit for efficiency, low distortion;
ALC output for automatic exciter control; circuit
breaker protection; built-in SWR meter and an-
tenna relay that automatically swilches to the ex-
citer when the linear is off; 120/240 VAC aperation.

Sturdy, lightweight construction is another plus
feature. The SB-200 is designed around a heavy-
gauge, one-piece aluminum chassis, partitioned
for extra sirength and proper isolation of compo-
nents and ¢ircuitry. Well planned circuit dasign,
coupled with clear, concise assembly instructions
means you can have your SB-200 on the air 15 to
20 hours after you start the kit. Normal bench tools,
a VOM for alignment, and the coupon at right are
all you need to get started.

Kit 5B-200, 50 1bs. . ............ e 220.90*



and new economy test gear to take its measure

Keep your “Economy Kilowatt”
operating at peak
performance with these

new Heathkit budget-minders.

New Heathkit szz 9si
Digital Multimeter...

* 3% digits for 100 uV resolution on
200 mV range, 1 ¥ on 1000V

® Furnished DC calibrator gives 0.2%
accuracy VDC (can be lab calibrated
{0 0.1%)

Here's a true digital multimeter (circuitry and read-
out) at far less than you'd pay for comparable
wired units...and accuracy that’s better than
many wired DMMs. The IM-102 accurately meas-
ures AC & DC voltages, currents, and resistance
with no need to change probes or switch meter
for changes in DC polarity. Five overlapping
ranges measure voltage from 100 uV to 1000V on
DC (either polarity); 5 ranges cover 100 uV to 500
V on AC; 10 ranges measure 100 nA to 2A oh AC
or DC; and 6 ranges measure resistance from 0.1
ohm to 20 megohms. Input impedance is approx.
1000 megohms on 2V range, 10 megs oh higher
ranges, with overload protection built-in. Decimal
point automatically placed with range selection,
Front panel light indicates overrange. DC calibra-
tor furnished. An internal circuit and unigque frans-
ter method allow accurate AGV calibration.
Solid-state deslgn with cold cathode readout tubes
and memory circuit assure stable, non-blinking
operation. Kit includes standard banana jack con-
nectors complete with test leads. Put it together
in about 15 hours for a lifetime of precision per-
formance,

Kit 1M-102, 8 lbs. ..... et 229.95*

New Heathkit
5" Triggered Sweep Scope...

5220
s DC-10 MHz response — Triggered
Sweep

¢ 50 ns sweep rate with magnification
& AG-DC coupling

Maximum flexibility in a general purpose scope, at
a price to fit any budget ... the new Heathkit 10~
103 is a radio amateur's dream come frue! Big
6x10 cm screen with lighted graticuie for easy,
accurate measurements. DC-10 MHz =3 dB re-
sponse with less than 50 ns rise time on vertical
channel. Horizontal expansion gives x2 magnifi-
cation 5% for a B0 ns/cm sweep rate. Triggered
sweep, too, with selection of either normal or au-
tomatic modes. Cther features are switch con-
trolled AC-DC coupling; provision for external
triggering signals and horizontal deflection signal;
front-mounted connectors for vertical inpuis and
1V peak-to-peak signal for checking calibration;
1207240 VAG operation. Put this budget-tinder to
work in your ham shack, ..now.

Kit10-103,371bs. . ... covveri oo 229.95*
HEATHRT |
Schiumberger I

e O ] ——

-
HEATH COMPARY, Depk, 9-2
Benton Harbor, Mlchfgan 49022

{JEnclosed ls §
Please send model(s)
I} Please send FREE Heathkit Catalog.

glus shipping.

Hame,
Address.

City. State —_Zip

Prices & spemficatlons subject to change without notice.
ail order prices; F.0.B, factory, -261

1.._.._.,,..._..__.............._]



FOR IT=

HERE IT IS!. .. one complete U.S. Callbook
and one complete DX Callbook per year and no
change in price, In addition you ¢an keep your CALL-
BOOXS up-to-date through a subscription to the new
Service Edition Series published each March I,
June 1 and September 1 - 2ach ong covering new
licenses and aii activity during the preceding quar-
ter, Annwal subscription to complete Winter CALE-
BOOKS pius 3 Service Editions only $14.95 postpaid
tor the U.S. and $11.45 postpaid for the DX.

Dver 265,000 QTHs
in the .. editlon

5895

Gver 180,000 QTHs
in the DX editlon

$695

These valuable EXTRA faatures included in Doth editions!
o (SL Managers Aroung =« Prefixes by Countries!

;‘W “'"f":!ﬂ p » Zips on all QTHs!
s Cansus of Radio
Amateoes throoghout © giﬁﬁz}};ghmt[“
the world! T‘B .
o Ratio Amateurs’ License * Where ToBuy:
Class! o Breat Circle Bearings!
= Woarld Prefix Map! « International Postal

» [nternational Radio Information!
= Amateur Prefixes « Plus much more!

See your favorite deafer or arder direct (add 25¢ for
mailing in ULS., Pessessions & Uanada. Elsewhere add
ang).

50 YEARS OF SERVICE
TO RADIO AMATEURS

GET YOUR NEW ISSUE NOW!

WRITE FOR g _“MéEg I | I:! Qo I( INC

925 Sherwood Drive
Lake Bluti, {11, 60044

Club about to swing into operation. A new iraffic traning and
weather net s the Early Eighty bree Net, meets daily at 1115 GMT
and on Sat, and Sun, at 1218 GMT, trequency 3733 XHz, HARA
promises another big WNY Hamtest bash May 13 at the Monroe
Caunty Fairgrounds. RAGS reports plans in 1dil swing [or their
annual hamtest, Date Let. 7, place not ve? decided, a 1ul? artav of
name speakers at both events. Mark ‘s down on your calendar.
Traffic with * indicating PSHR: tNov.) WA2ICU* 412, W20QE*+ 397,
WIER™ 343, WAZELD* 316, K2IBX 145, W2ZRUF* 130, W2FER
19, KIKQT 100, W2ZROF 96, W2BEPE H3. WRIVND 79, K2QIW
75, WIMSM 6%, WBZIKL™ a6, W2MTA® 65, K2KTK* 52, W2IHYM
$1. WIDBU 44, WAZITI 34, K20FV 2R, W2ZEAF 24, WN2PUU 23,
RAUTR 22, WIMF 11, K2DNN 20, KIBWK 10, WN2SIR [u, w2PVT
5, RIIMY 7. WAINPO 7, WAZANE &, WBIFPG &, WA2QCY 5,
WNZAOG 4, WAZKAT 4, WAZLCC 4, W2UFP I, WARGLA 1,
ety WAZKAT 11,

WESTERN PENNSYLVANIA SCM, Robert E. Cawryla,
WiINEM ~ SFC: WIKPL PAM: K37ZNP. RMs: W3LOS, W3KUN,
WAZIPU. The WFA (W net meets dafly 358§ kHz «t 700 P.M,
KSSN meets Mon, thraugh Fri. at 6:30 P.M. on 3585 kHz. All times
Lol W3TOC, WIOET and WAIAKH are new RACES deputy RO
in the Allegheny County area. WA3SNAZ is the new RO for Greene
County, WA3PCR is a new General Class licensee in the Pittsburgh
area, WNIRTD is a2 new Novice i the Indigna ares. WNIPZT.
ex-WIZMU, recently pawwed his Advanced Class exam, WaAIOOT
alse is 4 new Advanced 'lass operator. | hear KICHD is getting
some good results with amatenr TV broadcasts. WIHTD was narned
Ham of Fhe Month by the Radio Assn, of ke, WIAKG wus named
Steel City ARC’s member of the inonth. K3AFO and WiBRB are
new holders of Advanced Class {icenses and WN3IPUT is now
WAJPLA. Congrats 1o alt licens¢es who have upgraded their license.
Check. your license for renewal date. Upgrade und renew at the sume
hme. Good hick, PSHE: KILNP 54, WAINAT 43, WwiLOS 39,
WINEM 39, WASLPU 39, W3YA 31, KSSN traffic report for Nov.;
FE sessions, 96 QNI 31 messages. WPA: 20 sessions, 393 (NI, 248
messages. Traffic: WASIPU 87, WINEM (86, WIKUN 141,
WILOS T WaYa (07, WAINAZ 99, KIZNP 68, WAIMDY 6b,
WIME 36, KIVOY 24, KIHCT 22, W3IATO 18, R3SIN 17, WiSN 4,
WIADD 1, Tatal 1108,

CENTRAL DIVISION
ILLINOQIS - s0M, Edmond A Metrger, WIPRN — S5

WYRYU. PAMs: WAYLCT and WAYPDIL tvhi), RM: WASZUE. Cock
County  EC; WYHPG,

Net Freg. M T/ Davs Fhe

1EN 3940 1400 Su K

LN 640 G930 Dy Hn

ROPN 3915 1300 M-8 LT
1800

1 PON 3wls 2245 M-b REL
1430

nPON 145.5 ann MWE B

11 PON S0.28 WO M S

WHYFDOP has a new Drake TR-6 und is now on 2-meter ssb and
fnoking for new skeds. New afficers of the Central 1linnis Radio
lub  (Bloowmington} are WAIMEP, pres.; K9GRO, vice-pres.;
WRIAIA, secy.-treas.) K9LICD, dir. Comection to Dec. column,
WNIHBT is mother of WNOHXK and not as reported. WHLMY is
portable in KHA-Tand on 21400, WBYBAC, K9ERG, WASJIEZ and
WHYRDP have given technical falks at the last meeting of the
Chicago Amateur Radio Club. WSEIP and WAITHM have a new
harmoniz, The Rho Fpsilon Amatenr Radio Assn. of 1.LT. has been
declared a July affiliated society of the [eague hy the League's
tsecutive Committee, WNYBWE is recovering from injuries recerved
in a motorevele accident, K3EYLs new OTH 15 Rohinsgn, [l
KAITHI is naw 2-metenng on 14730 fm, WYHRY, net mer.. reports
that the Ninth Remon Net bad a trattic count of 3539 for the month.
WORBL gave « talk on “The fnside Story of he Cristal in Your
Rig™ ut the last meehing of the York Radio Club, Don Drake wona
Maodel 19 teletype primter ui the Nov. meeting of the llHana
Teleprinter Society. WBYFRZ, WRYDEN, WNIGREQ and WYHWG
ate the new officers of the Mosthwest Amateor Radin {lvb.
WALGKR v pow RCHE. The CBNOIS ifecatur) CD umit helpad
the Salvation Army Marathon. 'The Deritur repeater <tatton
WAYTEC widl be back in operztion shortly, New appointment as
GBS s WITAL. The Northwest Amateur Radio Club held their
Oct, Traffic. (Nov.t WINXG 269, WASZUE 4 WabHI 101,
WUFLE 10, KOAYO 37 WHRUAWY &5, WoYH RO, WolXV 7a,
WAGRTE 47 WILNO 5, WBYRXI/4 24, WAYLDO 34, WUPRN
20, WAYUNZF 12, WYLEX 7, WBOFLP 4, WILDU 4, 1Get) kYTXS
InT, K9RQR 2.



The most powerful signals under the sun!

MORE PERFORMANCE FOR LESS MONEY

Galaxy GT-550A $495.00

The Galaxy 550A Total System v

GT-550A Transceiver

The GT-550A is the best transcelver on the market for the money. Bar none. Costs just $485.00
and delivers 550 watts of power. Operating either fixed station or mabile, this transceiver is guar-
anteed to have a top frequency stability after warm-up. We're o proud of the stability we include
a graph with each GT-550A showing the purchaser how stable his radio was when it went through
final check. 550 watts 5SB,; 360 watts CW, sensitivity better than .5 uv for 10db S+N/N; stabte — -
45db carrier suppression; 25 KHz calibratar and vox option: no frequency jump when you switch
sidebands. Order No. 855 Ham Net $495.00

RF550A contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; switch tor
forward or sstecied power; switch to select 5 antennas or dummy load. Crder No. 857 Ham
Net $75.00

BV550A is a sahd state VO, Function switch selects the remote unit {o control Receive-
Transceive-Transmit frequency independently. Order No. 858 Ham Net $95.00

SC550A Speaker Console with headphone jack. AG400 power supply will mount inside. Order
Mo. 858 Ham Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or CW,
and with switch selection of 115/230 VAC, 50/60 Hz input voltages. Order No. 801 Ham Net
$99.95

The FM-210 2 Meter Transceiver
Gapability...That's what you purchase trem Hy-Gain/
Galaxy. Top performance from the first mass produced 2
meter transceiver. Fixed ar mobile. the FM-210 will pro-
vide maximum pleasure with minimum investment, There's
a full 10 watts. And all American made, too! No parts prob-
lems and backed by Hy-Gain's tamous Customer Service!

The PA-210 2 Meter 35 Watt Mobile Ampilifier
This all new ruggedized sofid state two meter mobile amp-
lifter provides 35 watts output to greatly increase your
communication range. The PA-210 is a must for areas
where no repeater is available. The PA-210is desighed as a
companioh for the FM-210, (When used as 4 system, the
AC-210 power booster 1S not required.) A unique circuit
protects the cutput transistor from voltage spikes and
surges. All change-over relay functions are internal and
contrelled by FM-210 circuitry through a cannecting cable.

HY-GAIN ELECTRONICS GORPORATION

P. . Box 5407-HB Lincoin, Nebraska 68505
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Is your amateur station
a serviced station?

2 3

When signal/one
engineers sef out to
design the most
advanced ham rig ever.
they knew they were
getting into trouble.
Because they wanted

to build a rig that
incorporated every
feature the serious
amateur would want.
They knew that would
take a lot of circuitry and
alotof innovation. With
that comes bugs. And
they had their share of
them. We're not ashamed
to tell you same of the
earlier models literally
wentup in smoke. But. ..
live and learn. We went
back in and got the bugs out.
What we've ended up with

is the world’s most
sophisticated rig. And

5 it works! Fantastically so.
Ah ... .you're thmkmq that
anything 50 comphcated is someday
going o need service. And we know that, too.
That s why we maintain a factory-only service center.
thh fast furn-around time. And the job’s always done right,
with original factory replacement parts.

¥ou pay $2 195 far the CXTA. It's worth it, as you'll discover when you see it at
your Stgnai/one dealer's. It serves every purpose an amateur could dream of.
inctuding reliabilily. And service you can count on.

Features:

I 1. Instant band change without tuneup,
2. Instantaneous digital frequency raadout,

IF shilt cantral. - Ds’gﬂa//aﬂe

3.

4. Buiit-in pre-IF noise blanker

5. All popuiar modes ot operation a subsidiary of

B. Transceiver-plus-receiver operation Computer Measurements. Inc.

7. Hang AGG levels ot wide swings in signal strength. 1645 W 1 h S’t t

B. AW ham bands from 150 through 10 meters, est. 35t. ree

9, RF envefope clipping provides matchless talk power. Gardena, California 80249
10. Metering of all critical functions. Phone: (213) §32-9752



of truth for
all systems

TRI-EX
W-51

your antennae. Rigid,
high strength tubular steel
with solid rod "W brac-
ing. No guys or house
brackets required, Extend-
ed height 51", nests down
to 21, Telescopic cable
extends sections uniform-
ly. Hot Dipped Galvanized
After Fabrication,
Available for immediate
delivery,

$413.1°

Send for complete
information to:

- L J

ri-Ex.
TOWER CORP.
7182 Rasmussen Avenue
Visalia, California 93277

Reception

v

the moment

W-51 by TRI-EX . . . free
standing . . . seif support-
ing. Gets the MOST from

torque resistant, built of

INDIAN A — SUM, Widliam O Sohnson, WYRLICH — SEC- WOl
RMs: WBYANT, WobC, WYHRY, WAYZKX. PAMs: KYCRS,
WAYOHX, 1¥HE)  SW9EMI,

Mer [T e[ e piavs e igr.

TC ELANE iin Dy ELy] WAYOHX
DY M
230 Dy

QIN RS oy by tun WIHOANT
ugon Ny

PO win [EL SN M WA
1530 %5

1#ON VHE LI ANONAG0 Dy KYAlH

Haosier Vil *n WHEMT

With deep repret | report RYEOM. WIYKY nd WNIT QR as Sient
Keys The Indinapolis Radio Club vauneest member is WNREK A
13 gears ol wastiiag hor s Geeerad, Muneie Area AR new wffioees
e WAYYES, piea., WAYVLL, vic
treas., WARURPE, sob. chmmy WNYGNB, ast. treas. Navy BARS
heid the tull meehng fov lnd, wt the Nave Avouic in indianapobs,
Nov. T New shiv For the St Navy District s NAASGINQEIS, The
Indranapols Kadio Clab annead Award IDmner was held Nov, B3
with W91 reconving the awaud for autstanding work fur the vlub.
Sjezker was Carl Dean, i member off the Peice Coupsan [ thiop for
bwa pedis New Ust WAYZES Delawate, bl Tippecange,
WYLXA Poses, WARYOD White Counhies and WAYYRA, Clark,
Scatl, Seotrerland. tarrison. Uibe and Floyd Countigs. it s
regorted that the indiana phone net now brown as Imd, 'Lralhe het
was started fan. 39, TedT by WORKS on 3910 RHL WAIRMT i
bavh i Ram padio atter a long ubsenon, WAYMAL ost the repueater
bevdaus: ol i Pre Broa't torget the wnnual Lake County Sanguet in
Peh, Contact WYL GG, OIN Hopar Koll: $E9ANT 70, Weil 56,
WEBYEAY 47, WHH.W 39 Amateui onfio exists because of the
setviee F remders, Trazhie: PNy ) WAYWIA 133 WHBOEAY 20,
WHYANT 208, ®ASYM 14y, WYOLW 126, WAYUHX 117,
WAGZRY, 9, WOHRY 9f, WORLHy a1 W9kl 59, WIRWH 41,
ROCHY 33, ROy &1 RyREZ 6, KYYBM s, SAYCHY 335,
WORWER IR, WAYAKE (7. W9DAC 1F, WelTkRL 17, WASGlZL 1S,
KUl B 18, WASHY ] 9 WaHW K b RUDTY 7. k981 Y T KYRWQ 7,
WOl WYYYS h RYOVT S, WIRDRP 4, WIRTEN 4, Wausl S 4.
WAHYD !

WISCONSIN SCAL S Pokorny, WONRP = Assl ntM:
Inseph &, Favler, W9OMT sEer wenNagT. PaMs S BUCKE,
BATHI, WAYIA Y, WAUPRM, GABDRE, BMs WBONIR, kuyRSA.

Moy Frew Firrtefidavs NE 1 IT Mer

WIN shat wils hy ing 113 WRORKIR
WREN (L] Wi IO B ts 1 k4ENA
SWIRN P45, 1% (LRI RLY 4R TowaalPKM
SWhRN 50,4 AL R -5 Ao K
BWN IYELY [RRL " Y BaE e WAaRAY
WI-RALRS  Juwas 1 4IH} B WYNRILANC
Wi-UWa MR PR S Wan R A NC
BN RULEY 1KaD Hry g WAuOKE
Wi-PON Al IRaj M-F 21 WOEMC
WEHEN SHRS Tann oy 173 KaibHl

Coertbeates reneweds B WOSODM, PAM: KYIPHI QP WYKKE,
ORSs: WYAPE, WAYKRAR, WaDND, SO WYNGT. Mew Noviee at
Llisworth s WNG W WHBOLSK now Avdvansast Cliss aond eveine the
barrr, The Vri-Coanty ARC sl hold o swap-test from 9 AM. oo
P.M. har, &, 122 af the Atuwy, Whitewater. T'or detaily cantact
WAZVY L or WRHIWG, WYUOXY aud WNILBG mmde KPL Tealfie:
Wind i By 44, WAOKY 29 Walngy 2, K9CEM 287 B9k HYE U6,
Wubksl B4, WHBYDXE 7, WRIARL T1 WOUCR 47 W9OMT 46,
KOKSA 43, R9KRO 37, WHSCH 33 WIS A3 WaNREP 53,
WOIHW 30 WAIIIAY 0, WAYBZW 20, WeDIKY 14, WAYLRW 15,
WAHRALY 13, WAGTRM 12, KYUTO U WAKKE 5 WRODAN 3.

DAKOTA INVISION

MINMESCOI A SUAL, Inhn Bl labread. R@MVE SECt
B AL MG WHRARIN, WAPRY AEL PAMST RURLL, WANEKAL
WNADUA hecime o Silont Key 1 Noy, Urein is sarvivis] by bis wite
WALRY, au achve MSPN mumber aud Bamdi-Him, W9 LUE also
hecaine . stlent hes in Mov. WARTGM i back o the gir wath s
Aawait fransistor ng Phe s, SI0XA and WOOKRT eeently
visited KO o Washington, D C, Wve, Gopher Rudie €lub
station ult the Uy, of Minn., has been active on the higler bands
handling trofhe eath PYIRZ i Brazl, WEYC s abo very active un
MabPN with WASYYR at the controls Many of the slate college
nadiee Cighs are also gictive s the plone aees Phis can be aooreat
chanee Tor service foo sbudents i advertived o bit minre s well s
bidimy liattie coinrs, KM WAGYAIL RED T, Box [4K, Beile

Plane, Mion. aanh i, veuldd ke any mterested novice to drop hin o
| ocamd with sl wome asl civdtal tregquencs, 2700 o 3780 be



Everything you always wanted
in keyers and QRP equipment.

B POWER-MITES

MODEL PM2B

MODEL PM2B. Popular fwo watt CW
transceiver. Cperates on 80-40-20 me-
ters. Side-tone. Lantern battery or 12
VDO power source. Sire 1037 W X
4157 H X 8%”" D, Waight 2% [bs,
Price $64.95.
MODEL PM3A. Advanced § watt CW
trenscelver, Operates on 40-20 me-
ters. Side-tons. Push puil final, Pi
Network, Break-In keying. Size 103"
W X 4% 4 X B%” 0. Weight 3 Ibs.
Price §79.95.

E ANTENNA TUNER

MODEL AC5. Maiches 52 ohm output
of Power-Mites to open wire on rap-
dom langth aatennas. Maximum sower
10 watts, Size 47 W X 2" H X 47 0.
Welight 1 1b, 4 nz. Price $8.95.

B SWR BRIDGE

AC4

MODEL AC4. Favorile for GRP. Meas-
ures from Y walt to 200 watts. Size
4TW XK 2r i X 47 [, Weight 1 b,
4 or. Price $14.95.

W SIGNALIZER

520

MOREL £20. Complete audio and
speaker system for receivers/ tran-
ceivers, Plugs into headphona jack,
Provides maximum AGC to keep all
signals constant level, Front panel
headphona jack. Size %" W X 41"
H X 8%" D, Weight 312 Ibs,

Price $39.95.
MODEL 830, Similar to 520 but has
Built In FR4 CW filter; switchable.
Size 8" W X a7 H X Gip' D.
Weight 4 ibs, Price $40.95,

Argonaut

The Argonaut is for every ham.

A transceiver that operates

on an AG pack or lantern battery,

Covers Amateur bands 80-10, S8B and CW.

Completely solid state. Permeability tuning. Less than 100
Hz drift. V2 uv sensitivity. 9 MHz crystal filter. 2.5 kHz band-
width, 1.7 shape factor. Amateur bands 3-30 MHz. AGC.
Speaker, SWR bridge, S-meter built-in. Instant CW break-in.
Side-tone. Plug-in circuit boards. Selects normal side band,
reversible. One conirol tune-up. 50-75 ohm push-pull output
Direct frequency read out.

Argonaut price $288.00
Power supply $24.95
Microphone $17.00

@ KEYERS AND KEYER PADDLES

R
P ‘Eg KR40

KR3

MODEL KR5. Keyer. Self-completing.
Qptimum  waighting. Single paddle.

WMODEL KR40, Squesze keyer, lambic
seguenca, Full memories. Variable
weighting. With dual paddies. Speeds
from B6-80 wpm, 716 volt AC operation,
Side tone. Size 4" W X 21" H X
B" 3. Waight 4 lbs. Price $89.95.
MODEL KR2D. Keyer. Salf-completing,
On/off welghling, With dual paddies,
Speed 6-60 wpm, Monitor side tone.
115 V AC operation. Size 437 W X
2¥2" H X 8% 0. Weight 4 ths,

Price $59.95.

Speed B-60 wpm. Qperates from 6 or
12 volts DO Size 47 W X 27 H X
6% D, Weight 1 |b. 6 oz, Frice $34.95,
MODEL KR1. Paddles #s used in KR4D
ahd KR20. Mounted in formed alumi-
num case. Size 41" W X 27 H X
6" [}, Weight 1 b, Price $18.95,
MOREL KRZ. Paddle ns used in KRS,
Maunted in formed aluminum rase.
Size 414" W X 2% H X &7 D. Weight
1% Ibs, Price $12.95,

Ask your TEN-TEC dealer to show you our com-
plete line. It there is ne dealer in your area, send
your order direct. Include $2.00 shipping for each

Dept. T-2
TEN=TEC. .

el

Highway 411East [1 Seviervilla, Tennesses 378562
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placed on the roll tor Minn. Junior det tMINY. K¢ VPM reporting on
Minn. RTTY notes 4 sevens drop in QN1 Let's get those tigs back un
the air and check-n with Mac on Sun, 3520 Mz at 00 PM.
Fraffic: |(Nov.) WAGYAS 851, WOZHN 528, WARIAW 280, higCSE
230, WAGGRX 173, WAPRYVT 161, WAPFRZ 137, WHOCGT 109,
WROBRG 104, WADVYV 84, WOPET TR, WRUDZ A 77, WUWEFA 76,
KOMVE 70, WADYWA 64, WADTFC 56, WADYAH 56, KOELT 54,
WAAVYR db, WBUDYZ 40, WOKNR 39, WAISS 33, KOMZ 26,
WAWAS X4, WADHRM 23, RQUIE 22, K#ZRT 21, RICG 20,
RYZRD i7. WAGIPR (6, WABUWT 16, KGZXE 1A, WAGRKE 14,
WAORKY 13, WBPATR 6. KOJTA 5, WABMMYV 5, HgS80 ¥,
WOKYG 2. WADYER 7 et ) WAPVAS 806, KAZRD 16, KPTIL 7.

NORTH DAKOTA - SUM, Hareid L. Sheots. W@DM ~ SE0:
WABAY L. OBS: WBHATB. RM: WADRSR, (¢ WHBF, WRICTR
und WBRDGY wre pew calis in New Salem, ROAWU took advantape
ol sune scatier on 2 meters and worked mbo Wash., Tex. und Okl
The sepeuter station fog 2 meters sponsored by the bors ARC 15
slowly gettng under way, Fhe recciving antenna s on g ZY0-Ft.
tower. The iput frequency will he (46,34 MHz and output 146,94,
WASWDB/P reports reorganizatior ut the GRAFR ‘furtle Rver ARC
with WOLIR, pres.. WASQVH/ vice-pres.; WASWDB!Y secy ~treas.;
K4FPH/Y act. mer. WAWWLP repotts 4 new addition o the tBmily.
Congrats. WADAAD had ¢ high score in the S5, WABREW reports
activity  with some State  Historical Society work cuncerning
wxvavations near his L 1HL, WOGE and XY1. WAGGRX attended the
HansiHam gathering at karbasit. KQIAB is back wn the wir and
ative agadn, WOBE reports the Kadio Club is sponsoring radio
vlasses for Novice amd General. KGERP is in the fur east an sea duty.
When conditions are right KOPYZ van be feard at times on the
RACES Net. The borx Amateur Radio <lub have the following new
uthicers: WARAYT., pres, WNBELC, vice-pres.; KBWOSL. secy.-treas.;
WNBAUA, uct. mygr. WOMEA is 1n the hospital. WABELO is active
ot TEN, We need ow uperatars,

fvet kHz CDavs Ress QNI Mer.

Gonse R (990 904 S0 I 3 4eCDO

PON EERE 1 B L S i o S WAPSIR
1230 8.5

VLWE  dueg 3D M3 HE 31T IR WAQGRX

Nauki

RACES  Jauvn.s 1730 M-F a4 1001 13%  WRPATS
1830 M-k

Praffic: WARELO 242. WAGSUR 1R, WEDM 35, WASWOR/P 28,
WOWWL 26, WBOALIM 25, WABREW 22, WABSIB 23, WACDO 19,
WEOBIN 15, WB4AYN/ 5, WBPBUF S, WOUISC 4, WBREFPEL 3,
WAQIPT 3.

S0UTH DAKOTA ~ SUM, bd Grev, WARUPX . sho:
WABOVR. PAM: WAPYAK. RM: WAGINM. The Hrookings
tepeater WOBXO requires a short tone of 2106 Yz to s2in access to
it. The Sioux Falls repeater WADYVG requices an 1RO Ha tone.
The South Daketa cw net Frequency is J.650 MHz. A new eall in
Sioy Falls ds WNOFZY., WADWMU ami WABYAK have rereiyed
their Fxtra Class license, Net reports — Morning Wx Net, average of
20 check-ing per duy: NJQ — S37 ONE and 7 formal; Batly Evening
— a0 ONL and 20 formals: Late bvening - 1481 ONI and 33
Formais: SUN CW — 177 QNI and 64 {ormals. Traffic: WOZWL 532,
WOMZE 228, WAPTNM (23, WOHOT 91, WADYAK 45, WHDVE 27,
WARBZD 37, WABLIEN 1R, WARNZY 15,

RELTA DIVISTON

ARKANSAS — SOUM, himmie N, Lowrsy, WASYWH - SE:
WSRXU. BM: WASTLS, PAM: WASOMQ, WSKL has twenty-twr-
elemients on 2 meters that works line into Little Rock, Fort Smith
and Springficld, WASPGY and WASESH are warking on o repeater
system they bope will he incorporated in sevesal of the stute's
repeaters. WASZKE received a new L4-8 for s birthday. WBSCQK
15 pow operating from Mountamburg with a Swan-350. KSEOC now
has wn SB-lu2 which he is tunning mobile since his SB-101 was
stelen from his mobile earliey, WSPRZ and WASDTP are workmng on
homebrew fourelement tri-hand quads,

Milwaukee, Wis. 53216

Phone (414) 442-4200

UNIVERSAL Aluminum Towers are GREAT !

" Strong * Lightweight = Easy to assemble » Rust-Free (less maintenance) *Self-Supporting
Models are available from 30-90 feet with a choice of wind loads to meet your specific needs.

4828 West Fond du Lac Ave.

: Write us for literature. Shown here is 2 Model 18-50 (I8 sq. ft. wind {ead -50 ft. high) installed
"at Ted Willett’s house (WINHE). our Print Shop Manager. AMATEUR ELECTRONIC SUPPLY

can recommend the proper UNIVERSAL TOWER to fit your particular needs.

Net VimejZ)Days  Freg. Algr.
Razarback 0030 v 3998 WASOMO
07K atoo Py dren WASTLY
AlK Phone 1700 M-S 3T WV EW
Ark PN 10 MLF 9z WECHO
Ozark 2330 Dy us WATIRE
CHER {TARVN o100 Th l46.34/94 WEONY
X lnfa Bods M duug WEDYH

Repeaters: Little Rock WSDI 145 .34/94: bort Smith WASYUT
146,34/94; Fayetteville WASHHO 57 A50/53.020. Trafiic: W5NND
(44, WASTLS 29, WKL 4,

MISSISSIPPL - SCM, Walker ). Coffev, WSNCB . 3EC:
WASTWD. RMs: WASTMC, WASYZW. PAMs: WSJLIS. WASKEY,




o T e T ar s e i

AHA!YOUTHOUGHT GOTHAM

made ordinary. everyday, run-of-the-mill antennas. No, no. no. We make
winners through supcrior materials and design. WANIFG won the New
England Round-Up championship with our 3~clement 15-meter beam by a

margin of 5,982 points! In QST since *53.

Totally satisfied with qud-l Worked
XAV T2, =M T, XE1AB, DM4SEL,
bree 1431

FLemK, FalTM, HI«.:YB in ie-v. honrs.

Fnstruetions WH

CGUBICAL QUAD
ANTENNAS—
these two element
beams have a fulf
wavelength driven
element and a re~
Hector{ the gain is
egqual to that of
a three element
heam and the di-
rectivity  appears
to us to be excep-
rional! ALL METAIL {( excegt the insula-
tors) — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam monunt; uses
single 52 ohm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is & fool-
proof beam that aulways works wicth ex-
ceptional results. The cubical quad is the
antenna used by the DX champs, and it
wilt 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 Me.; 21-21.45 Me,,
28-29.7 Mc.

Dimensions: About 16’ square

Power Rating: 5 KW.

QOperation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 18 1447 OD, I8 gauge steel,
double plated gold color.

Beam Mount: bquare aluminum ailoy
plate, with four steel U-bolt assem-
blies. Will support 100 Ibs.; universal
polarization.

Radiating elements: Aluminum wire,
temperaed and plated, .064”" diameter,

X Trameworks: Two 12/ 3 1" OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 13" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Feedline: {(not furnished) Single 52 ohm
coaxial cable.,

Now check these startling prices —
note that they are much lower than
even the bamboo-type:

10-15-20 CUBICAL QUAD........ $37.00
10-15 CUBICAL QUAD. ...... +. .« 32.00
15-20 CUBICAL QUAD, . ... ..... 34.00

TWENTY METER CUBICAL QUAD 27.G0
FIFTEEN METER CUBICAL QUAD 26.00
TEN METER CUBICAL QUAD. .., . 25.00
(all use single conx feedline)

“Just o aote to let vou know
BE MS that as a Novice, vour 3-Ei.
15 Beam got me RI Section

Winner and New England Division Leader
in Novice Round-up. See fune )57, n, 57
for picture of ant. (helow}, Tnx for a tine
waorking piece of gear, 138, Juv, WALJF G

Compare the per-
formance, value, ... hd
and price of the fol- -
lowing beams and _
you will see that =

this offer is unprece- 31
dented in radio his- . .
tory! Each beam is ..~ t -
brand new! full size = ]
(36* of tubing for = iy

each 20 meter ele- - ;“}A, .

ment for instance);

absolutely complete including a hoom
and all hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR is 1:1;
eusily handles 5 KW; 12 and I"alummum
alloy tubing is employed for maximum
strength and low wind loading; all beams
;rc .ildjustable to any frequency in the
hand,

2RI, ..., 321 4 E110.. . 520
JEI20....... 27* 7 E110.. R
4E120......34* 4Fl6......,. 20
2EN1S.. ... .. 17 BE6,,...... 30*
JEI15. . ... .. 21 {2Ef2....... 27*
4EH1S,..... . 27" *20-ft, boom
SELLS.......

ALL-BAND VERTICALS

“All band vertical!” asked one
skeptic, ““Twenty meters is murder
these days, Let's see you make g
contact on twenty meter phone
with ltow power!” Sov K4KXR
switched to twenty, using a V80
antenna and 35 watts AM. Hereisa
small portion of the stations he
worked: VE3FAZ, TI2FGS, WK YJ,
WIWO0Z, w20D1, WA3DIT, WB2-
FCB, W2YHH, VE3FOB, WABCZE,
KIiSYH, K2RDJ, KIMVY, K8NGY, L 3
K3UTL, WSQJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, w2QJlp, °
W4JWJ, KIPSK, WARGGA, WB2- &

o

KWY, WZIWJ, VESKT. Moral: It's
the antenna that counts! .
FLASH! Switched to 15 c.w. and 3
worked KZSIKN, KZS5OWN, iC1-
1.G, PY5SASN, F‘G7\T XE2I, KP4-AQL,
SMSBGK (;2!\03 YVSC.LK OZ4l, and
over a thousand other stations!

V4t vertical for 40, 20, 15,

10, 6 meters.......... ..$14.95
V&0 vertical for 8¢, 75, 40
20, 15, 10, 6meterb ..... $16,95

VlﬁO vertical for 160, 80, 75,
40, 20, 15, 10, 6 meters. . $18.95

How to order: Send money vrder anly {bank, stote, or United Statesy in full.
We ship immediately by REA Express, charges collect. DEALERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139
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AMATEUR
ELECTRONIC SUPPLY

ROBOT MODEL 70 MONITOR. . 5495
ROBOT MODEL 80 CAMERA .. $445
28mm, fl.9lens..............$ 30

25mm, fl.d4lens..............5% 40
25mm, f1.4 Macrolens ........ % &0

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53214
FPhone (4]4) 442-4200
HOURS: Mon & Fri 9-9; Tues. Wed & Thurs 9-5:30; Sat 9-3
CLEVELAMD Area Hams may wish te visit ow Branch gtere located ac;
17912 Euclid Avenue, Cleveland, Ohie, Ph, 4847330, Pete Smith, Mgr.
ALL Mail Orders and Inquiries should be sent to our Milwaukee store.
Lt F 1 1 1 e R v & 0 F B L I 0 0 & £ 2 1 7 &4 FE F |
g
l To: AMATEUR ELECTRONIC SUPPLY

4828 W, Fond du Lac Ave, Milwauhee, Wis, 511)4
l | am interested in the fellowing new rquipment:

1

[

: | have the following to trade; (what's yaur deal?)

1

1

1 Ship me:

I

BlEnclose b 1 will pay bzlance {if anyk:

8§ [7] COD (20% Deposit)

[7] GECC Revolving Charge Plan
= [7] Master Charge*

[]BankAmericard [ American Express

1 Account Number:

. Expiration
5 DAYE

* Master Charge

Interbank number 14 digits)

[

. Addrags:

[
B City & State:

: [T Send used gear list {71 Send Rohat litarature !
11 23 J 1 P {0 1 £ 38 Lt 0 01 3 1 3]}
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KaMDx. PSR regulars include WSSHM. W3EDL, WRSDI & amd
WAS LM Canprats to WEBSCG T Advancest aud WEBSCAY, |yt
Class Dicensecs, Bis, Comd ARA offivers ave WASBUFR | piey;
WBSAHL, vee-pros., WNSARN, scuy ., WNSDOCY troay., K& LW/,
ack wigr, Appottbicntss KAWL, WALON » b s Y AT WEBT,

CEBSay KM P, WARIK, WSCULU. WaBW, LapPPl PRs; WaHW.
EAPPL BATYE, WAREUH, ORNs: KAFYP. OWS dorsemiils;
WASUYW, KSMOH, WANQUT, ¥4 kAR, 0PS BSRUR, N0
Mot Frey, AT Davs ATt

MTN An6h w04s v 144 e

MNN 1T AN o MW T “ey 15

{HISBN BUEL ool iy

UOHTHN LY Yoo iy ty74 “n Ksm(ﬂ
SN Jayly S iy 1tns ETY A STWT

Please «ncolrage Novices In vour aiea to check into the Novice Net,
We newd more cheekans on the osoowei. Lets gut those ey
countries that we newd during the BEX testein B eh, qod Mar, Trathe:
WESHM 443, WASTZW 28R, WRADIK 160 WALDT RR, WawZ 7X,
WENCR o, WASBNH 24, WRAETN 21 WASKEY 19, hRYUW/S
19, WHAKRM 11, K3YTA 7,

TRENNESSEE  SUM. L, Keaton, WALGLS 5P WHAANX,
PAMu: WaPE P, K4MQL, WA4EWW. RM: WEBILAL
Aulb Lreq. JimerZMagys Sow [EATEN L o ey
(1] i EN 1245 M1 RUB i3 WA LP

HETH R BT

k1PN FEL 1] {{der M- ar KRy TR AR
TN Jun resot Th + 21 o WHEMiEY
™ Anis [AETEREL R 178 A WEHGNAJ
KYHEFN F23 2200 | % B3 AW HAM Y
PPON “um miih M 4 tht in G HEY
MTTMN ; i bk b B E ks
PN 1200 WL FORT
EHARUN i W E tda 3 WHAINEK
TR Dt v td LU i RHARIX
¥ TVHEN 04 o]od TThEs 1 L] W l4IOR
YI¥YN 1452 00 Wi + WRAOB
I'S5BN §4%0 30 BN n i3n 114 FIMO

I owant fo urpe glf of o to partieipate @ the Soves agt 10w in

aperation The Tenn. Codugl of Radio Cinbs is cponsaring 3 O30
Parte Foh 140 Fhe NARL pomutated the tollow ing uifieers tor
L9720 WAWXY . presc WALGKUC, swi-pres,, WHEINT, way -irgay

New officers of the Pelta ARG ane WALWDLL pres: W A4EP),
viee-pres. WNAVSEY  wais WHAVTE, breas,, WHAEAR, K4AAY,
E4BSE and RAZZ0, hoanl ot e, Vhe club’s repeater R dBS is nn
§4a.220146 76, Tabtic: WRADAD 186 KICNY 124 W4ZIY Tuy,
WARUW A3, WAWEK 4h, WHRAANK 23, WBAMYZ 21 WA4GLS 20,
WAY AL 16, WHIHSN 15, WHAKZC 13 W4PPP 15 WhRAEVM L1,
WRIMPL 11, WRIISG 10, WAUYL v kUMW 7 B 4IGW 4. KdsTv
OWARGT T

GREAT LARKES IIVISIUN

ELNTUCKY - 7M. Ted H. Haddie, %4070 — WL BAYFLL

New appointments: $4CDA a ORS; WHETPT S WAGRCD and

WAYOE s Fndorsemenis: WACIHD uyid kADZM as LIRSS

WHACV and WHEILE (PS5 WABAZ BEM: W3O TP Ovs WidTOY
OYS and QUL WRAUTY B

Nay On e

KRN 4na i FET
MEEN 5305 KR 73
KON [ELE g 3
KNTN EEnd L2l

The Uwenshnro gang was sy assisting i diseeting z jocnl panide
amed helping the sherd s dept, s:arch e gvidence iaiag their metal
detectors. WACHE and WHAOMC traded Qnad aptennas, WAEMIY
and WALIOS fave irew boaiebrews: @ hile W45 XP bas a new 58-100,
RACES bas over §00 cutidties worked on Rilmeter cw. SUNGISE
patsed his Geaeral K4TXT now s WAS and CP35, He also
vonducts code and  theory luses lor Noviees n o Loupswnlte,
WAALLE and WASR'LE have « new Hw- 100, WHIKM nwisiles ay
Adni), WNAPSE wants to stard 2 jechape et Anvone interested?
iraffic; WABAZ 173, WRAPVE 111, k4TW Lud, WRATPE 3,
WBARPL 85, BAGNW 85, WAdY 27 B WaCID T, wWN4UGL 44,
WADYL b3, RAMAN 49, WANBR/ 37, K4TRT 44, WB-’MITN 35,
WNAPSY 34, WALENH M WNAWCM 23 wW4TXS 20 K3AVX i,
WEAFOR 19, WADXM 1K, WA4DY] )6, WHIIGX 15, WAIMKXD
15, WA4GHQ 14, WALAVY 13, WALAGTT 12, RAVAT Il. L4HOT
T, WAAMEX 10, WNAPEW 10, WA AR v, k3O Y, WAGHLW
#, RAQHZ 1. fotal reports 33 jratic 146,

MICHIGAN — UM, Ivory
R. Peter breml, WRKRZ. SLd
WER N, KS8KAMU, WARDLH
WHE PAMs:

3 RM&L WHIY A, WRWVYL,
. PAMs: WABTAN, ERMIK, KEPVC,
RYARM, WANWVY,



ow with the purchase of a Robot SSTV monitor their WAC, and WAS certiticates und working theur
nly, Robot will make you a free personalized first 100 countries on two-way SSTV.

STV tape that will enable you to transmit a video
STV signal without having to own an S8TV
imeta.  After vou have purchased your Robot
lonitor, just mail us the call sign card, photos,
rawings, «tc.. that you want on your tape, and
¢ will make up a five-minute tape for you {reet 7 .
r vartridge) and send it (o you by return mail. For complete information on Slow Scan TV and
ou then simply play the tape on an audio tape our SSTV equipment, write:

worder that is plugged into the mic jack of your

ansinitter oI transceiver, und you are fransmitting “ n B “ T
1 88TV video signal.

ow, for just $495 (the cost of the Robot SSTV ROBygglnchiEgngglrlnc'

onitor alone} you ¢an join the many amateurs San Diego, California 92111
ho have already made great progress towards Phone 714-279-9430

If you are already operating SSTV, vou will be
interested to know that we ure preparing a direc-
tory of 88TV operators. Send us a post card and
we will inciude your call in our directory and
send you a copy.

See the complete line of Robot SSTV equipment at your nearest dealer.

irmingham, Ala. 35233, James W. Clary Company, 1713 Second Avenue South, (205) 322-2486 « Anaheim, Calif.
2804, Henry Radio Company, 931 North Euclid, {714) 772-9200 » Los Angeles, Calif. 30064, Henry Radio
ompany, 11240 Weast Glympic Boulevard, {213) 272-0861 « Qakland, Calit. 94607, Amrad Supply, 1025
arrison Street, (415) 451-7755 « Denver, Colo. 80202, CW Electronic Systems, 1401 Blake Streef, (303}
14-5523 « Miami, Fla. 33137, Amateur Radio Center, Inc., 2805 NE Second Avenue, {305} 374-4101 » Honolulu,
awali 896803, Honoiulu Elecironics, 819 Keeaumoku Stireet, (808) 949-5564 » Reading, Mass. 01867, Graham
adio Caompany, 505 Main Street, (617} 944-4000 ¢ Muskegon, Mich. 49441, Eiectronic Distributors, Inc., 1960
ack Street, (616) 766-3196 » Sf. Louis, Mo. 63132, Ham Radio Center, 8342 Olive Boulevard, (314) 993-6060
Amsierdam, N.Y. 12010, Adirondack Radio Supply, 185-191 W, Main Street, {5318) 842-8350 » New York, N.Y.
W2, Barry Electronlcs. 512 Broadway, (212) 925-7000 + Asheville, North Carolina 28801, Freck Radio Supply,
3 Biltmore Avenue, (704) 254-9551 e Cincinatti, Ohio 45231, Queen City Electronics, 1583 McMakin Ave.,

13} 8311577 « C[eveland Ohio 44112, Amateur Electronic Supply, 17929 Euclid Avenue, (216} 4867330 .
ayton, Ohio 45404, REPCO 314 Leo Street (513) 224-0871 » Trevose, Pa. 19047, Hamtronws 4033 Browns-
lle Road, (215) 357-1400 » Fort Worth, Texas 76110, Ed Juge Electronics, 3850 South Freeway, (817) 926-5221
Spokane, Wash, 99206, HCJ Elecironics, E. 8214 Sprague, (508} 924-2343 « Milwaukee, Wisc. 53216, Amateur
lectronic Supply, 4828 W. Fond du Lac Avenue, (414) 442-4200 » CANADA: Fredericton, N.B., Audio Lectronics
td., 78 Prospect Sireet, (506) 454-3380 « Toronto, Ontario, VE Amateur F(adlo 37’68 Hathurst Street, Downs-
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“Want a Good Job

Y(;il’l 'ee'dia
First Class FCC License’

Tatt Stoczynski keows, He's the Senjor Transmitter Uperator of
Radio Station WHBQL. His story is typical of hundreds uf men who
have 1med Clevelznd Institute [raming as a springboard to success
in Broadcasting. Here’s what Matt suys about ¢leveland Institute:

| give Cleveland Institnte credit for my First Class FCU License.
Fyen though 1 bud only 6 weeks of high school algebra, CEE"s
AUTO-PROGRAMMEDY™ lessons  really rosde  electronics
theory and fundanientals easy, After compieting the CIE course,
§ 100k and pussed the First Class Exain, [ now have a good job
in shudio operatipn, transitting, proof af perfarmance, eguip-
snent serviciag. Believe me, u Commercial FOC License is a
“mnst’ bor a career in Broadeasting.”

if you want rapid advancement in hroadcasting, the first step is a
Birst Class FUE ticket with yeur name on it And Clevetand Losti-
tute Home Study is a fast, economical way to get one. What's more,
1E backs their licensing proyrams with this money-hack wacranty:

YA CIF License Course will quickly piepare you for a First
Class bCC License. 1f vou complete the course but fail to pass
the exam on vour frst attempt, CIE will refund alt toition."

With Cleveland Institute you get vour First Class B0 | ieense ny
vatr money back! Send voupon today for FREE book or write 1o
leveland Tpstitute nt Fleetromes, (776 B, 17th S, Dept. Q1294
¢ leveland, Ohio 44114,

NEWS FOR VETERANS: New G. 1. Bill may entitle
you to Government-paid tuition for CIE courses if you
hat active doty in the Armed Forces after jan, 31,
1955. Check box in coupon for complete information,

cl Cleveland Institute
of Electronics

1776 East 17th Street, Cleveland, Ohlo 44114

Please send me your FREE hook, “"How
Ta et A Commercial FCU 1icense,”

Hame.

“EimTe pring

Addrass.

Gity. tate. 7.
Qccupation Age.

{1 Yeterans check here tor GI Bill information
Azcredited Member National Home Study Council
A Leader in Electronics Training , .. Since 3934 T .93
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Ner Freg, LimeiDays 2N QT Sess, Mar.
MN 36635 2300 Dv 161 A4y 9 WHIYA
WESK 35 nnon iy uga 1wl 30 LAPVC
BRIMEN RURILN LR Th -5 o wod  us 6 WARTAN
LPEN 20 2A0 Dy s 35 30 BAMIK
GLETN 52 iu Dy 48 ni W WaAKHK
eON IBRE 1a0N Dy 23 148 A0 KXLNE
POMNICW Indd 240N M-S el a4 n VEIRPO
RE6M 0.7 000 M-S WT 3 13 WABLRC

Dakland Co. AREC Net beld 4 sessions with ONE 49 and OTC 6.
Oalhoun Co. teports 4 drilli 8% Mich., Weather Net held 5 dnlls,
ONT &6 5% Mich. 2-Meter Net held ¥ =cssions, ON) {50 and OTC 5.
Sikent Keys are WHOON and WBDT, Genesee o, ARC officers tor
J9TT are WARLNL, pres. WASWUK, WARNDPYV. KEBPO., KEWEN,
diepres. hERMO. treas: WHSONW. scoy, RAIWE and WEBHEIZ
vierated o demonstration station for the Bov soouts Tall Pine
Council during the sceateupades. The QMN alow spevd net aeets
dinly at 230 GMT on 3bh3 KHz nitesing a chanee [or newenmers
fo hecome taouliar with net procedures m trathe handbne und
epenepoy nperaton, WAKULG, WASMCD, BBYYE aud K3ABRM
ure now on 432 Mz, KEPST & pow an Fstra Class lieensee with
e call WROTL WRRILO and WARWMT e new General Class at
Mymourh, WNBLIL iv new at Sturgis. WASBVLN had un early
Christmas — TR and Tri-Beam. WEFWE moved 1o Ann Arbor aid
w3l soon be hack ot 146,94 and 452 MHz. WARPH and WEIY A will
start a ctass on rraltic handling, net erocedures wnd cmergency
cperation un e, ssh gm and fmofor Cakland County ARKEC
| WBIAX in Amateur of Lhe Month for the PON. Trafficr (Nov.)
WARWZE 424, REKMO 318, WAKPIM 208, KELNE |16, WARZIU
T12, WHEBPY 10X, WasDLUL 104, WARSOO (0], WRZBT 82,
KROYT o, KBPVD oo, WABLKY o, WEMO Sk, WRIBX 35,
WHEIYA S, WRRTN 54, WHEL 47, WHRBEZ 15, WBSIMD 37,
WABVXE 37, WHWVE 36, WARDNZ 35, WARQST 335, WAREXR 31,
WEMIK 3T, WREZ 30, WhNET) 20, WEsHYR 2y, WHEELU 24,
WABENW o, WSLEN 21, WREZL 20, WBIDC 2d, K®JEQ 3,
haWiR] 1%, WENOH 7. KSMXC 1n, WEBACW 4, WBEDKO 14,
WHEEBG L3, R3IGOU 13, WBRHPA 13 WAFX 12, WEVXM |2,
KECPW 10, WABMDEK 10, WRUES 10, WETBP 9, WABWVV 9,
REJHA B, KBALM 6, WBKANR 5, WENUCW 5. WARCUP 4, WABLNE
20ty WEIYA pd, WASVRY 31, WHTRP S, WABXIU &,

GHIO - WM, Richard A, bgoert, WBETU — Asi HCM/RM:
William . Ulausen, WIS S0 SWROLL PAM: KBHBK, VHF
FAM: Wanapil,

Ner ONE PO Resy Fragq Fimep#} Mer,

OS5EN 1eds 1906 (i ATTR 1R3/2345 WslUHK

[H) T4a b Ay JERO HMHBFO 300 WRIMI

ciaMirN ARh b (o S0 a0 [LTETI T Yaxabil
s 16 00

CISN ran v XKD FivE-] WARWARK

BN RITY 2% 146 30 3603 2500 WARYURB

BPL revioenia this month aee WARSETX, KBONA. WAKWPQ amd
WaOCTT RM WBIMI long an asset to this office_ kas been appatnted
asst. BCM to helo me vat with the eutra ioad wntil the end of my
ferin as SCM, Scioto Valley ARC's new noviee class began i Jar,
and & conducted three mghts 4 woek, Don't forget the Greet Lakes
frvision Convention Mar. 17 and LR m Muskezon, Mwh. Uetmls
from WARLYE, We report with repret that WABKED ioined Sitent
heva, The Steubenville ARC repeater 15 now 1 operation on 3476
ansd v apen toalle Plans are 2o use the pepeater i the loeal
ARMCKACED acovity. fimater Cimoinnatt ARA sponsored an
Amuteur Kadin Honth at 2 Hobby C'mit show. urigmating mestage
trafw bor sttendecs, Phose swha saorked WORHIO a1k huve not yet
recaved QSLs are asked fo be patient. Cards wers vaoy lute i being
printed, hut the log jam is over, Westpork Radiops nes oilweers are
WHSCY  pres  WABMEM, vire-pres,; WESFVY cand WARWMD.
freas. WHBIY meiated hs 1921 transatlantic test experiences b
GIUML doring @ QS0 on 20 meters. GIUML taped if for s i oa
BB radmy psoreanm on amatewr radio. Columbus ARA electoed the
following new [eaders: WABOSE, pres.: KATNW. vice-pres.; WBE-
AR, aecy . and WERTM, treas. WERAM and WBRZN turn over the
felm of Taledo’s Ham Shack Gossip to WHIRPE and his XYL after
cight yoats as elftors, Goodyear ARC completed Bty novice clasg
with mstrucior WARORH administering the exams. Dayton ARA'S
¢ RY Comer telly of 5 omew “Nowice Mapazine™ 1240 ZIg Sf.,
© Hermeasa Besch, Cal. 90K154, Subscription is S3.00 per veur. ¥i.
trfhicker WBRIDK o appointed RS, Cevtificates far purter-
pation in the Do S Meter Net went to WHEND, WBHGLW,
KBFLW, WARINW, WARNIE, KBUOZ, K¥MPR, WABLGA, KSUIK
ad WBRIRZ. WAR) AM recetred o cortificute for Ohwo Slow Net
pattreipstion. WAKASM/R 1 a pew DK Tralfic: (Nav) WABETX
A54, KKONA 359, WBSGHD 337, WEPME 121 WBRRLH 174,
WARWPO 269, WRRALLU 234 WHUUT 105 WEIMD 204, WRIMI
208, WROCH 125 WARATY 173 WABDWL 170, WELIDG (65,
WHMOK Tai, WASYXE 159, WHRYP 137, WEGVY 129, WASWAK




AMATEUR ELECTRONIC SUPPLY

..‘M,Meﬂutplmfaméademm

. Performance
o Versatility
o Resale Value

ML)F “Marker Luxury™ 2m FM ... $329.95
TR-22 Partable 2m FM Transceiver . [99.95
AA-12 Rec/Xmtr Amplifier - 12vde . . 149.95
MMK-22 Mobile Mount ceee. B9R
Extsa crystals for ML-2F, 'IR 22 cach  5.00
DRS-1 Digitally Synthess:ed Receivar 219500

» TOP TRADES for your good clean equipment

*STAY-ON-THE-AIR PLAN = Enables you to keep your trade-ins
until your few gear arrives — lose no aperating time!

» PERASONAL SERVICE from feltow hams who undersiand your
problems.

#SAME DAY SERVICE on mast Qrders and Inguiries From our

?Cz Récf::ﬂ P e ﬁl: 3“ Centrally Located Modern Facilities
Ih Gl L 2.0 ' : * Tap Notch Service Deparment
200 Speaker/Q-multiplier for2C.. . 3935 #LARGE COMPLETE $TOCK means Fast Deliveries. United
INB MNoise Blanker for 2C .. . .,... 126.95 Parcel Service available to most parts of the country, =UPS
R-4B Receiver . ... 475,00 Blue label (AIR) to the West Coast.
¥S-4 Speaker iur Tﬂ- 4/6 ﬂ 45 ....... .00 o LOW LOW 1% Monthly Servi
y Service Charge {ONLY [2% per atnum)
TR-4 Transceiver 30-10 ,M,efef? .. 599.95 on GECC Revaiving Charge Plan, Only (0% Down Plus LOW
3‘?"3 Nolse B[’o"ke”p ug-in} ... . 100.00 Manthly Payments— Far Example: $10 a moath finances up to
;‘F": gmﬁ: gfntr:)(;razg;:o;' """" Iiggg 5300, $20 up to $4)0. Write for complete infarmation and credit
- e . { fon.
TR-6 Trangceiver - with noise blapker $50.00 app‘lcaunn § . i
RV-6 Remote VEOQ for TR-6.._..... 110.00 % ; EERN
AWM Plug-in Fitter for TR-$, ., .. .. 0 you puwichase any of the new Merchandise Usted below at

the Regular Price and Withaot a Irade-In. vou may take the
“Bonug”® Credic indicated below toward the purchase of
other mevchandise (such as power supplies, aotensas, tewus
microphones, crystals, lingars, accessories, ete, b
INT Transmitter 510 Banus TR-4 Transceiver 350 Beonus
2C Recepver S Bonus T4 Tramsceiver 60 Berus
: SPH-4 Recerver 340 Bonus L-4B Linear 380 Bonus
R-4B Receiver $40 Bonug ML-2 2M FM Xevr 530 Bonus
T-4XB Transmitter 340 Borus TR-TZ 24 FM Aevr 910 Bonus

CW Plug-in Filter for TR-6... .. .

LSB Plug-in Fileer for TR-6. .. .. ..
AC-# AT supply for TR-4/6, T-4%XB ..
BC-4 [Ivde Supply For TR-4/5. .
MMK-3 Mabile Mounting kit for TR~4/6
¥C-4 Mobile Console for TR-37446. .
2NT CW Transmitter . . .
T-4XB SSB Transmitter, .
L-4B Linear Amplitier. .

MN-4 Antonna Match Netwark.. ... ... 99:00 X ey

MN-2000 Antenna Match Network. .. ... 195.00

-4 RF Wattmeter (1-30Mg) . sl SIX EZ-WAYS TO PURCHASE

V-4 RF Wattmeter (20200Mci .. .. 73.50 I, CASH

C-4 Station Controi Consale.......... 299.95 2. €.0.D. (20% DEPOSIT)

- . . 3. MASTER CHARGE

TEC-6 &m Teansmitting Converter ., ... . 250.00 4, BANK AMERICARD

TC-1 2m Transmicting Converter .. .. 300,00 5, AMERICAN EXPRESS

SC-7 Receiving Converter for 2m, ... ., 76.00 4. GECC REVOLVING CHARGE

$C-6 Recetving Converter for ém. ... .. T1.00 ; ; )

CPS-1 Power Supply for 5C-1, §C-6 . 1075 TH-4 0 2 O 0 O O Y T O O O O

S5CC-1 VHF Crystal Calibrator [ ] . [ ]

-1 Converter Console ... .. @4““ 70&? [ ] To: AMATEUR ELECTRONIC SUPPLY 1

TY-300HP High-Pass Filter. L. A . I [] 4328 W. Fond du Lac Ave, Milwaukee, Wis. 53216

TV-TO00LP Low-Pass Filter ... 75 Direct from this Ad , . , A 1

UN-4 Line Filter 120v Samp. .... &.00 . i | am interested in the following new enuipment: ]

T?9SRD Migraphane with plug ... ... .. B E

- zramatle Recaiver .

SP;%NE ‘;;t;se B;Liereoé_"fef_ o H | have the following to trade: {what's your deal?) :
DC-PC DC Power Cord .. ..... ... ., 1 (]
TA-4 Transceive Adaptor.,..... .. ] i
SCC-4 Crystal Calibrator . . E E
RY-4 Teletype Adaptor. .. ¥ Ship me: H

CRYSTAL KITS FOR 5PR-4 " ) 1

ferohautical Overseas — 7 arystals ... ) .

Amateur Bands - & crystals....... .. NiEnclose $___ ... 1 will pay balance (if any): &

Citizens Band — one c:ystal ...... e [} ]coD (20% Depasit) [ GECC Revolving Charge Plan 1

Marine Bands = || cr)rstals 1 [IMaster Charge* "] BankAmericard {71 American Express |

MARS ~ 5 crystals .. i | - R = ]

Teletype Commercial 4 cfysta 3 . b " [ |

Time & Freq. Std., WHY = 5 crystals 22.00  Ray Grenier, K9XHW '] Aocuunt Number: []

Tropicai Broadcast — 3 crystals . .. 13.50  Mar. Marl Order Sales B Espiration »Master Charge B

I DATE Interbank nustber ——— 14 digits) [l

B

AMATEUR ELECTRONIC SUPPLY ¢ ghone -
4928 West Fond du Lac Ave. Milwaukee, Wis. 53216 1§ . Address: =
Phane (414) 442-4200 H

HOURS: Mon & Fri -9; Tues, Wed & Thurs 9-5:30; Sat 9-3 I(,'uty& State; [ ]
CLEVELAND Area Hams may wish to visit our Branch stare located at: ]

17979 Fuclid Ave., Cleveland, Ohio, Ph. 4867230, Pete Smith, Mgr, M [-)Send used gear tist [i Send Brake literature
ALL Mail Orders and Inquiries should be sent to cur Milwaukee store. N S NN 200 6 W D WO NG NN /MM P NN g N s OV ) A ) N O 0 A0
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HAL DEVICES
MODDEL 1550
ELECTRONIC KEYER

&ll the features of pravious HAL keyers and more,
TIL circutry, Qptional identifier for sending ail
letters. 01X and RTTY ops. take notice. Transis-
tor switching for grid block AND cathode keying.
Hugiged crackle cabinet wath brushed aluminurm
partel Designed for ease of operation.  Model

1550 aniy $64.95 With 1D $89 95

HAL MAINLINE ST-6 RTTY TU
Compiete parts kit for the WBFFC §1-8 now in-
cludes all parts except cabinet. Oniy 7 HAL cir-
cuit boards tdrilied G10 giass) tor all teatures
Plug-in 1€ sockets Custem transtormer by
Theordarsen for both supplies. 115/230V.
50-60Hz. $135.00 kit Scieened tabie or rack
cabinet $26.00 Boards and manual 516 b0,
Shipping extra. Wired units available.

HAL TOUCHCODER Il KIT $55.00
Complete parts kit, excluding kevboard. tar the
WAUX CW code-typer. All circuitry on one 3 x 87
G10 glass PC beard. Plug-in IC sockets. Optional
contest 1D avalable. 33500, Watch for an-
nouncement of the new HAL code-typers, both
Marse and RTTY,

HAL ARRL FM TRANSMITTER KIT
Drilled, plated, glass epoxy HAL PC boards.
2NBD123 final transistor BF detector with -1 ma.
meter added. All parts, and the RF detector and
meter oniy 555 00 F shipping, Cabinet and
ciystalg excluded. Basard vnly $7 50

OTHER HAL PRODUCTS

ID-1 REPEATER IDENTIFIER. 57500 wired

W3IEFG SSTV CONVERTER. ... ... .. 55.00 kit
DOUBLE BALANCED MODULATOR, .. & bil kit
DIP IC BREADBOARD CARD...... . .5b0
MAINLINE §T-8 TUKIT. ...... .. .. $50.00
MAINLINE AK-1 AFSK KIT . L2750
HAL RT-1 TUJAFSK KIT .. .. 5180

Bl GANMIER DIDRES W0 9 1o Mgtrned wr HAL 4 RS
KRS THAIIS 1 dei 1MI50n 1 (NAr D e (NALRHID 291 (RETINA LW
RLEICPITET] Iw‘lii?ui i o

LMEMR IES 6K " ol s
o 4 RY™
1 (‘IQEIIUB Fover oo T
[T fon
IR ‘Fi' DR oI
urep i W wm
WRTIL s o Al R MR .nu rg
A i A PO
- LRI st
ok -t m B TR e np 1
Pt ke s Mubrel 30w Wi e
VOROUS ekt Loumetd SRAEEare ¢ § I B0 b it
LEIET 2 HUANY prAti O w8 T
FiNCH I TOKETE. R, el TN

KNt BEHEN DEVICLS MO COMPONENTS 1M STOEK WRSTE chlﬁml

DRDERING INFORMATION
Catalog, meluding photos, of all items 24¢ post-
age. Please add 75¢ on parts orders, $2.00 on
targer kits. Shipping via UPS when possitile. Give
a street address.
HAL DEVICES, Box 365A  Urbana, Il 61801
Phone 217.359.7373
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127, WBROWD 124, WANZUR 127, WBRILL (15, WRLL 1Y,
WABSED 100, WABHGH 92 wiliX 82, ERURK 79 KEMLO 07,
WASVWH 65, WARAIZ 04, WASQFR »d, WEID 63, WARLIPL 611,
WEPRS 3K, WECHT £, WROUZK 52, WASETW 45, WARCOA 4,
WHELOK 41, WHOL 41, K¥BYK Mo, WARYIR 29 WARTYT 2o,
WEBHL 24, KRLTG 24, WARADLU 22, WBRAJ( 21, KROQYR 2|,
WRGOL 20, WERFXD 19, KHMPR 18, WEETU 17, WEGHT 17,
WBRAKLU 15, BYDHI 15, KRRPK 14, WABSS] 14, WEBGNL §1,
WHGRG 12, KRLRE 2, WANMIH 12, KBLGA 11, WARETX 11,
WARISW T0, WASKPN [U. WASULE [0, WABILH 9, WABLAM 9,
WBI Ak 9. WRNAL ¥, WBBEEZ 7, WKERD 7, WBEAZN 6. WEDY
f, WEBEFNUC 4, “ABMCR 4. KAONW 4, WBRAYD 3, WAREES 2,
WEDLIL , WARVRE 2 (00t WABLILE #.

HUDSON DIVISION

TERN NEW YORK - SUM, Graham G. Berry, K28IN =
. SCMIPAM: Kenneth Keoth., WEIVIE 56 WIURF. EA:
AZVYS. VHF PAM. WR2YOU. Addiwonit net: ECsfARLEC Wed,
kel P Jogul on 3987 (Westchester Uy AREC open fo ol
cemersy, Other nets see last columie bor detily, Regret (o weport
MR s a Silent Kevo On the club circnit: Overlook Mi, ARC new
witivers ape WEB20CY, pres.; WHIRX L. vivv-pres.; WA2SVH, treas.:
WAZEFNL sevy. Harmonic Hills R1 heand WIGEY on Quads versus
Geanms: slub opetations ag Zmeter fin ereo epeater will be in
progress by the time you kead these words, The Uommunwations
tlub of Mew Hochelle heard Dr, Georpe Erbe of Litton Industrics
on cepduttors st cepular miceting, Travie Traviedns of NBU, VP
Rrogdeast Standisds spoke st annual Jdinner featunng gomg away
wwad of special plague o es-Director VE1ZAR/W2 wrivming to
Anstralia aiter s-vear statesude tour of duty, Scheneciady AKA
heatd in depth discussion of fm squipmen? and operafiony by
WAIODC, abwn welvomed 17 pew members. Officers for 71272 we
WATWEL pres.t WRIVIC, vice-pres.. WBIHONW, treas. Individual
station actiities: WA IRO) spearhieaded mohile exercise No, § far
5 TAVE repeater units operabing in eevlogival clean-up program tar
Rrony River along with N.Y. Zuulogical Society, hay and gl seouts
aud ather conuuanity groups, W2URP reports building gadpcts and
ammicks tar shack. WAZEDX teports “:poradic temporary m-durm
atgtion” ot RPL KZUIR pow acting nier. FNS un temporary
wssigument from ope. WAQVYS. Remnder: ot you hold appoimnt-
mept 1 ENY. vour reaew al application is already nverdie - wimt
to gt ol etlective fun. cuch year w please Torwazsd now 1f you
taven't already dane s, Cleh seeretunes: don't torget to nepost new
atheers, planned wioter Jasses, ede. for cofumn Listing.  Vhanks.
K2JQK, WD, WBZNOY, WA2VEQ, W2IR aud WBTIXW all
active coundinating  Fhanksgiving Ly pamde fus Oty of New
Rachelle via tm — u virst Tor the mwwde it Uith year tor actoaty,
WAIRAL pystponed Africa trip nl Spring ot 72 (raHw; WAIVLE
147, W2sZ 10K, k2SN 42, WHIVIE 37, W2URD 2%, WH2XW 24,
WHEZR T2 24, WASWGS {6, WHMOK 14, WAZL Al 13, WAZLXI
10, WA EA) B WALEBLG, WAZELIX 2,

NEW YORK CITY AND LONG ISLAND - =0M, bred ).
Rrunjes, i 23G) SEd KIOVN, RM: KIUAT. HIE PAMD WA
LA VHE PAM: WB2RULE,

kA

ML in3o kHe 151812200 Naghtiy WR2TIIL Mgr,
NLEVHE* 145.8 MH2 (oo MTWTF WHIRQY A
NL1 Fhaoes w24 kH? (aidr 1y WrAZUWA PaM

Clear Honse 5 kHe tinn oy
Mic Farad ANIK k7 Fao box, S
Fast 115, AnRs ke ugui Mightly
Al Sve, A 2s kE 2 1300 1y YULE Myr,
NYSPIEN 3u2s kHs 1800 Dy WRH2IEHIL ¥ Mer,
Fhection nets: Al Himes ave local, With all ot us sarting a ew vear,
vur local radio olabs are mabtraly  slarbing wath new oftices:
Massapeyua RC — WNZAXE. pres.; WALRUY, vice-pres., WATPUS,
treas.! WAILWY. woy, Tu-Boro RO — WAZMXE, pres.; WB20UA,
cweeprens, WIVZOL treass WEB2ZHWI seev. L Mobile RO -
KIASY, pres., WA TS, vivepres.; W2LHK, treas.; KIVWZ, ooy,
Bmoblva Collepe 3RS — WHRZMOL pross RIZHM. vice-pres.;
WAZILO, sery.otreas, The Broaklyn Callege 1L wili have a “kivk off
wensbership drve ™ meeting on feh. 7 at the Collepy at 12 nooe. &
showing of *Hams Wide World™ wisl be part of the program. Club
information shuukl go tn WE2MOL §5611 F. 1) St., Braaklyn, N.Y.
10230, W2PI- veatured forth asan to the SAROUC testivities in Las
Yegas this vear. Not*to be nutdone, WRZADC und XYL WAZBAV
will be DX pediboning to Uental West Atnca thy spnng. K2DDE
rtpmtx epqoying €W and sshoar bonetess sath g ooewly acguired
$14-6, WAZIAYX roports being OSL mar. tor \‘.’A,:J‘Q\J T, W2DR()
weports being “repeater happy™ with his ovw aeter fo lruasceiver,
WHB2OYV reports tuking tupe aut rrom WL trathic acbwvity o doa
Bitle DXing., W2EW reports not aniy does e have 1V on 2 mefers,
bat e is e living eolor vet! My thanks agnn this year 1o thosw who
wire apfe fo Jdonate s Few minutes of thewr hme o the nessage

WARVTT M Er.




Swan TB-4H
Beam Antenna

Rohn-Spaulding

HDX -HC 48’ Tower . .$210.95
Ham-M Rotor $129.95
100’ Rotor Cable $ 8.50
100’ RG-8/U Cable. . .$ 16.00

Total List Price

$129.00

You can't own a better antenna system than
this for anywhere near this low price.

The Swan TB-4H has four triband elements
in operation on each band (10, 15, and 20
meters). and an extremely [ow SWR at reso-
nance. The high Q traps have been precision-
tuned at the factory for consistently superior
"ON-THE-AIR" performance. In our opinion,
this is the bhest four element antenna you
can buy.

MONEY BACK GUARANTEE

Since this low price is possible only by direct
factory purchase, you can order your Swan
Deluxe Giant Killer Pack by mailing in the
coupon at the right. If you are not com-
pletely satisfied, return the antenna package
to Swan and we will refund the full purchase
price to you by return mail.

Swawn
ELECTRONICS

A Subsidiary ol Cubie Gerporabion

SWAN FACTORY
305 Airport Road, Oceanside, CA 92054, (714} 767-V525
EASTERN OFFICE
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SWAN'S DELUXE
GIANT KILLER
PACK PRICE

SAVE 3140

Use Swan's New Revolving Credit Service
Pay just $15 a month. *

The Rohn-8paulding HDX-HC 48’ free-stand-
ing Tower with hinged baseplate, is one of
the finest antenna towers made. Hs 48 feet
put the TB-4H up where it operates at maxi-
mum efficiency. See page 19 of our new
catalog for complete specifications.

Savings on this package amount to $140, or
almost 30% iess than what you would pay if
you purchased the system separately, You
can have the Deluxe Giant Killer Pack in just
a few days by mailing the coupon today.
Charge it to your Swan Credit Account.

*&nnual percentage rate of finance charges is 18,
Down payment of 10% required.
el e o N e e e GRERE SRS ey TR PR T Rt v R S i s -
I Gentlemen: I
Please send me your Deluxe Giant Killer Pack. I
' i
' r
| Narne [
I Address |
I city _State Zip E
I
e e et e e s s i o e e o e e J




6oth EDITION

Regulations change from time
to time., and every amateur
should be aware of the latest
changes. The best source for
the latest information is the
current LICENSE MANUAL.

Complete FCC  Regulations
-ty addition to sample gues-
tions for Novice, Technician,
Cweneral. Advanced and the
Fxtra Class examinations.

$1.00

POSTPAID

She AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN. 06111

bouddl o Rooseyiett baeld Shopping Center. My thanks 1o WB2THIL
unt “lepsey™ woay for holding down the Tort as Net Mgr of NLL
baan Gad g tough job and his eifnets wore ouch appreeiated. e
il of Scionwee of the City of New Yogk, Wil be coiuductine Noviee
clisses durine 79720 Por these wteresterd contaet the Center at Hudl
of Science, PA) Kox 1022 Flushing, W.¥. 11382, Congratulations
to the Massapegqua RO for their peoducisg o Newsdetter. Hs
jefreshing to s KRadio Ciubs produce some form of Newsletter og
iulletin, They wive 4 Jittle “olass™ to g club along with keeping
members mtormed, Conpriduiations to the Adams School ARU of
Manhattan for their afbiwtwon with ARRL. The Americm Red
C'ross ARLL Queens, is holdfing Movies and General Class programs at
the club hafl, Aweenan KRed Cross Building, tofth St Jamawa,
evas, vvety Thors, at 7730 PM, Lhose wwshing to report on their
activities For meizsion in this coliamn, tad | hope you siily will fienl
iy addressy s OST page b Tiaffics WBILAN 434, WILC (A3,
WHILGA LTS, WRIOYV L0, KFL 23, WYTUER 2u, WIDBO 20,
WAIPLL 14, W2iW v, W2PE 2 WAZLIS B WN2BYY 3.

SORUHERN NEW JERSIEY — S0M, Louis | Amnrosn, W22

S BRI KMs: WAZTAR and WAZBAN. PAM< WAQTAT wud
h2EDY.

Net Az lime(PMitdavs  Sost I Fre. Mar.
NIN 6wl 7.00 (1w A R Jun WAZRAN
NN RO phnn Py k1] 2F0 Frn WAZHAN
NiSN 3740 .00 fiv WASEVEL
NIEPEN UL ERULEALY 0 1Y 394 WARTAL
PYEIN 145710 T30 by = o 45 WATIIM

HUEN [EEH ] PRI T 35 128 st WRILTW
[ndorsements: WRIWNZ as OPS. WNZDLE aud WN2DGM ate aew
hams i Clifron. New offivers for the knighi Raders VIEF Club are
WARNLE, trustee: WBINTP, pres.; WARUXKS, vice-pres. . WAJAYY,
svvay WAKDO, treas. The mobp is planming ag aucbion w Mar
Contact eful officers for details. The larlawn Radio {lub continues
to conduet code classes cvery Feto aipht, Lheir elnb Nowice staton
meludes the DX-60E and SR-300 W2NIW i sworking v ot
raneter vonverter. WINPT smive np s bug tor a new HA-T kaver.
WAIOKE hay madified his SR-EA and muns JH0 watts. W2C
seputts that the Morris Radio Club i conducting classes tor Noviees.
WIZEP i back o 160 meters, W2TUK spoke at the Nov, meching
of the Garden Stafe ARA, New uificrss for the Cresskill High ARC
are WNIBEK, prisc WNIDAWL, swov WNIRNV, treas. W2CIC
reporis that officers tor the Bell Lab RC ab Holmdel are WIFDN,
Chmna, WASIQR, =ovv, WH2KUT, <fation mer., W2W0, trmtee
Their « lub station iy st up tor K UTY, ssb and ow en 80 throogh 10
WRILTW fs having frouble keepmyg his bratg ap. WAZALRL maved
to Wd-Tund. The Carteret Eligh School ARU 1y nsing # Brrake 2-NT.
WIRGHI? b5 the new CAL juymber bor the seeond cail area. He hay
expressed a desite o peawe wig aind all comments op ARRL
soritests from the NNT pame. Yot 500 has sdarted s sisth yearin
aifice. We have enjoved it but will not be avaluble tor anather term
and suppest vou bepin looking aronnd ous s tion For eandidates.
Kequest for nominations witl prabably be annownal 1 the Aug.
issue. Tratlic: WAZEFT (621, WAZBAN 398, KIRXD Joi. WAL
IO 340, WAZNPP WY, WR2DDOQ 295, WEZALH 242, WICVW
P24, WHXCDL 119, WAZAFL 105, W2C0 ¥i, WBILTW So,
WRIKNS 75, WIZLP A, WALCCE 3%, WAZNLEP 49, WBIWNZ 42,
WAIVH 27, WALING 23 WARCAK (R WRINUM 15, K2LOP 11,
WAIEUT 10, WA2ZABL 7 WAZNM &, WRXTIE 5, WICIC 5,
Wb 5, WAQONT 7 R2ZE1 2, W2ZE 2.

MIDWES T DIVISION

TOWA — UM, Al Cudbert, KEYVD — 81 C: KALVE. WPHP and
tamuiy spent the Thanksgving yovation i K P4-Land, where he
yistted WAL Jim also 15 looking for dope on g Cullins $-K |
ssctllator, sy fieip! Lur congratilations to the 1niv, of fowa ARC
and the Powneshich Radio Club on recenfly hecoming ARREL
abfillated clubs, Ehe dres Momes Radio Amateur Assn, bas urdered 2
new Nycom repeatct. Ihe Codar Yalley ARC af Cedur Rapids bad @
very suucesiul “Dperapion Witch Watch' on Hulloween, with s0
faras including 1% mohife tigs pmtipating. A very succassbel CDLX
A1 (an lowa Crat Detense sersion of SUTY was beld Nov. 3 aund 4.
with KBGO dumg a4 sery  cotmmendable job o oas WCS,
Congratulations tu WANNGZ on s proamotion. hist very soay o
e i nove fram the Nb- 10w i, WAMST 55 on 85TV § thought
these old timers sere sipposcd Fo be tough, the first snow and
WHIPT  Bas P, WOKIN wud WOKWY head south for warmer
weather Two-peter sty 18 peking op in the bart Dadee ares,
with WUNUGS, KRARA and WRBW o un, dpoaking of two mieters.
both 4 edite Rapids aid 1es Moines have beer having transmitter
hupte Hhis tell. & oew bahy a2l has come o the WBHAAM
houschold, Nets: PLON — N] T34, GTC 114, (owas Phone
tnoont UNL 1473, QG 144y tever ORI T34, QT bd, Frathie:




R. L. Drake Company makes radio communications equipment
to satisfy the needs of the most discriminating user. There's
at least one item of Drake gear just right for you . . .

TRY IT...

We're sure

YOU’'LL LIKE IT!

R. L. DRAKE COMPANY

340 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 Telex: 288-017




e LEADERS IN COMPAC“{' ANTENNAS .

MAXIMUM EFFICIENCY/ MINIMUM SIZE

FOR APARTMENTS » SUBURBAN HOMES
o Marine and Portable Operation
_ / Packaged for APQ and FPO Shipping

ALt HUBEES EBHFEEIEU' WEATHERPRODFED

N w B-2 + RK-3 COMBINATION
= _ﬁ{/w‘-* . 3 ELEMENTS .
E g 10-15-20 :
1-=;:/Q=F:_‘31/’"*' METERS
ST parentes The features
- otthe pogpular

Hands
inor Hatmg
Tc)tal Boam Length
- Turning Radius
iotal Weight
%ingle Feed Line

10-15-20 Meters B-24 plus. the
1400 Watts P.E.P. {lectar kit

flector kit
i e make a u-

nigue 3 eie.
oo merit  combi-
nation.Choose
23 1bs. the w"ﬁ%'?r?'
5% ¢ tion ara e
3% ohm RK-3 to your
present  B-24

5WR at Resanance
= and enjoy the
improved gain

B-24 - RK-3 Gombination Net $94.95
RK-3 Reflector Kt (only)  Net$36.85 oy ot 1°

14510 1.0 max.

6-10-15-20 3
METERS

The 1ime proven
424 4-Band an-
tenna combines =
maximum effi-
- clency and com-
ha pact design to

Patented

rovi (el

Bands B10-1520 Meters |ooypiedoxcet
. : ; whefe space is a4 =
: Power Rating 1400 Watts__F’.I:.P. tactor. New end =
" £l. Length il lozding for max- —
4 " — imum radigtion =
= Turn. Radius 7 etficiency, No =
 Total Weight 1% las, center loading.

- Single Feed Line 52 ohm Model B-24
SWR at Resonance 1.5 to 1.0 max, Net $52-95

~ MULTIBAND COAXIAL ANTENNA
for 6-10-15-20 METERS

i Needs no ground plane radials. Full electrical
% wave on gach hand. Excellent quality
canstruction, Mount with Inexpensive
TV hardware, Patented,

PFower Rating 1400 Watts P.E.P.
Tutal Weight b s,
* Height T
g Simgle Feed Line 52 ohm
1510 1O max.,

: SWR at Resonaﬁce
Model C4 Net $36 95
Send tor Fraw Brochure

it there is no stocking distributor near you
. -ofdar direct from factary We pay
) 5h§pptng te your QTH if in Continental U, 5, A

INov,) WRLUX G40, RODOD 420, WABLIO 254. KPDDA iad,
KBAZI 115 WEMOO 94 WABAUX 77, WAQVZH 29, WBAAAM
21 WOWSY 3T, ROYVU 15, WASYIW ¥, WesW 1. KOJUL 6,
WARUNZ 4. WAOLFN 2, WABODE 7 (Oct.» KBOUD 60, WEOAAM
&, WRWSY 3,

KANSAS — SOM, Robert M, Sucnmess, RABXE - SF¢C KPLPT
PAMs: KOIMT, RobNU. BM: KOMRI. VHE PAM: WAPTRO,
WNOLCT arnd KQOKN have jowed the hat ot Stlent Keys, Qur most
sincere syaipathy too therr tamibies, Cougrats to WASWOB oa
working all A% couitties in the 1S.A L WABYIF and WRBCTO tor
their eftorts in the Sept, VEIR Q6 Party: WATHSP/) on his firt
pluce in kans. in the CW 5% RATH weports AREC membership is
fow al 341 as uf Nove A0 AREC June nets are Joing fine and
reporting this month with the cuephnn of Zone 26, 8 amd 158
hanhas weather man of the month o K9ZHO. Soverl new elub
oewsletters are now appedring: Plot Khob “ORZ WANYG, editor;
YEVRC Monitor,” published by Topeka ARG, BERIME o good
vontaet and “Ouantells Rmdersgram™ by the Douglay Co. ARC,
WRGBIY, cditor, Unless T mos iy puess they would tike
exchange with o fow clnbs. Tior 15 near far a fot of clsh cluctions
and next month will be devoted to the new officers for (472, Net
eports for Nov KEWN: OND RYS, TC 22, wesions 300 ORS:
SH4F227139, WSHRN: 1305/R7/26. KPN: J47/7iBI14. Mudstates
hlabile Monitor Watch [ST7/20 QTC/40 patches or phang calls, 78
tvehiles aided during the manth, Trathe; (Nov,) WOENH 625, WhHI
s2h, ROMRL 240, WADLEBR 120, WANLE 107, KPBXF 7n, B@IMF
T3OWAGIC A9, WOCHT 42, WBOBIY 31, WABATW 11, WoPR 27,
WG D6, WBACZR 35, KOG 28, BELPE 04, WAPLLG 22,
KO Jo, WEMA o, KBUVEL 19, WAPSRO 1%, WOBGX 14,
WEBDBCE 12 WRLOL 1Y wARYXK 1), WPGTIR K. WOFDY 4,
WOMCH A, WONY( 5, BEZHO &, WABOWH 4. wWApOZP 3,
WARSNR 3. KOBPC L WABLET (L 1Oct,) WBOBCT. 12,

MISSOURE — 50M, Robert 1. Peavier, WOBY — ST WPENW,
New  uppointinents WHPCKC an 0IPS. Lppuintments mereted:
WARKUHE as GBS, PAM. § am sorey to report the death of WOIEHA,
Chiilyeothe.

Ner Frea, fimerZirfaavs Seve  (NT QT ar.
HEN TIRD LKD3 M- ™ nidR AOWARUPRA
Mo BN 39ni 2300 M-S Moo 68T 3B WAQTAA
ME W Aeni 230 MW [ L] iR EQEUL
Mossis i9ad 2300 M-S a6 i L1 KLPRPH
WEN Juna @) 3o M 4 i [ KehiX
eHD S4% 014 | B 12 i WAQKUH
MON JSHs 0140 by Mg Ky WORH
MON 2 SRS 0348 Dy S B k] WHH
MSN I3 2700 Ny B M1 ) wLABIX

WOOU reporty a visit fram KYAAM. 4 rotired broadeast cngifieer
who wan m her fmsband’s nosut tfoup vorrs avo, WARPES
recovering after susgerv, The Heart of Ameriva [0-meter net has unt
misserd a s heduie since it started wm 1947; the oot meets on 22.09 3
MHz at 2000 local time on Wed. Mew offieers of the Hewrt of
Amenica Radio Uluh are WA@PES, pres,; ROSLIL ewee. vice-pres.,
WABZIE, wice-pren: WADLNL, sevv. WBMGE, treas; WADFQL,
sgt-atsarms, Uohgrattiations to: MILIC ami XY1- who celebrated
their & 3rd wedding ansiversary s WHAB LT, who passed Secand ¢ lass
phone; WAPLI X, who won a scholarship to the Fiectrnnics Institute
and WNOARIL and KPHMN. who passed bhoth Genernl and
Advanced Class wann. Trathe: KOONK 1573, KDAEM 264, WOLLH
141, WARHIN Loy, WUBY 82, KOYBD 57, whOUD 34, KBIX 29,
WABKUE 20, WRskd L5, WagzLl) 14, wAgk DT 12, WBAAWE v,
WOLE) 8.

NFRRASKA  HOM, V.a. Cashon, KBOAL — Asst 8CM: Velma
Saver, WAGLHZ, S KQODE. Appointments; WAPYGT as LS.
Rengwed _appomtmentss WAQCGE as PAM: WMERIT. WOEWDE,

WADCHL, WADBHM, WPAGLK and ROWPT as Bls; WYHVEA and
WPAGK as UBSs aud MIPTE an OFS.

Neg kreq. T Davs ONT v Mer.
N8N { 3BRY nuly by 1412 AT WAdLOY
AELET IWRY AL Dy 1074 k3 WaARLOY
Neh,jo0  to¥s ol by Ja0 P84 WABL L)
NER BEU D Pry tod 24 Wb iy
NN MEg tdol Moy 132 i WENIE
ARBLY R 1430 8y I ¥0 2 Welns
L'HN SBHD LRI Yy 1181 B3] WARGHZ
DEN WD 1M M- 12 o WAPADX

the Hethaey Lutheran ARC, WBOFMX ic a new yleb in tmaha.
Otficers wt the Pime Kidge ARC for (972 wre WOHOQZ, pres..
ERUDLE. vice-pres.; WBOICALL seov trea WARBESN, act. iy,
EBNL was vlected an Midwest Division Dir. and WASLLL as
Vice-Pir A radiogram womsasting of 35 Amatenr Radio Husker
hnosfers was seat fo the Huskers prior {o the Neb sOkla. footbed
waihe, Sincere thanhs to PAMx and NUSs for the R work done,
speedy tecovery fo WYNGZ, Trafhic: eNov.s WADSCE K3, WhLUD



E&E guides hams through
radio’s mysteries.

Highly popular Editors and Engineers books
from Sams give amateurs everything they need
to know about radio operation and technology.
They're authoritative, clear and easy to follow.
Youw’'ll want them for your library.

Famous E&E RADIO HANDBOOK-—18th Edition
By Witliam L. Orr, W6SAI

The completely updated electronics industry standard for
engineers, technicians and advanced amateurs. Shows
how to deslgn and build all types of radiocommunica-
tlons equipment Includes ssh design and eguipment,
RTTY circuits, latest semiconductor circuits, 10’s, spe-
cial circuitry No. 24020—%13.50

SINGLE SIDEBAND: THEORY & PRACTICE
By Harry D. Hooton, W6TYH

A hasic lex?. covering origin ol ssb, darivation of signals,
sideband selection, ssb generators, carrier-suppression
techniques. carrier generafors, speech amplifiers and
filters, balanced mixers and conhverlers, low-power ssh
teansmitters, linear r-f power amplifiers, much nore.
388 pgs., hard cover, No. 24(14—$6.95

SEMICONDUCTOR AMATEUR PROJECTS
By Louis M. Dezetlel, W5REZ

For the ham who still takes pride in using his hands and
head, here are projects for 18 useful, money-saviag at-
cessaries, using easy-19-build semiconductor circuitry
Units are for measuring equipment, adding power and
convenience, converters, etc. No., 24025—%4.,95

AMATEUR RABIO INCENTIVE
LICENSING STUDY GUIDE
By Robert M. Brown, K2Z25Q
and Tom Kneitel, K2AES

Invaluable aid for the amateur license applicant Clear,
fully detailed, compliets. No, 24004—%3.25

SOLID-STATE QRP PROJECTS

By Edward M. Noll, W3FQJ

By building QRP equipment you learn solid-state tech-
nology, since these rigs include transisters and/or
integrated circults The jow-cost units described have
power ratings from less than 100 milliwatis up to about
20:\:'3“5, Both cw and phone rigs are included, No. 24024
—3%4.25

73 DIPOLE AND LONG-WIRE ANTENNAS

By Edward M. Noll, W3FQJ

Detailed construction data for 73 different types of wire
antennas, Appendices describe construction of noise
bridges, ting tuness, data on measuring resonant fre-
quency, velocity factor, and SWR. No. 24006—3$4.50

73 VERTICAL, BEAM,

AND TRIANGLE ANTENNAS

By Edward M. Noll, W3FQJ

Mesign and censtruction of 73 diterent gnionnas usad
by amateurs, each built and air-tested by the author
Also ronstruction of noise bridges and transmission-line
tuners, measuretent mathods. No. 24021—%4.95

ELECTRONICS FOR THE AMATEUR

By Louis M. Dezettel, WSREZ

Covers radic-wave propagation as it applies to amateur
band frequencies, reception and transmission pertaining
to ham equipment, and the special field of antennas and
how to tesd them, Givas you evervthing noeded to pass
the theory sections of the FCC axams. No. 24022—%7.95

RADIO AMATEUR'S
F-M REPEATER HANDBOOK
By Ken W. Sessions, Jr., K6MVH

The definitive work on areateur I-m repeaters. Includes:
Preparing and obtaining sites for repeaters: How to build
a repeater; Repeater applications; an f-m repester di-
rectory. No. 23008—%6.95%

AMATEUR TESTS AND MEASUREMENTS

By Louis M. Dezettel, WS5REZ

Shows how to accomplish virtuatly all perfermance tests
on amatewr transmitters, receivers and antennas .. and
how to make teruired adjustments. No. 24007—$5.50

HAM AND CB ANTENNA DIMENSION CHARTS
By Edward M. Noll, W3FQJ

Tabulates dimension data in feet ard inches for all popu-
jar antenna coofigurations With them, an antenna can
be dimensiened for a specific frequency range accord-
ing to license ciass and mode of operaticn. No. 24023

Order from your electronic parls
distributor or send coupon below.

$1.95
I'-:?' EDITORS AND ENGINEERS [
(

5022

Howard W. Sams & Ce., Inc., Dept. ° |
| 4300 W. 62nd St., Indianapolis, Ind. 46263 |
| Send me the following bouks. Nos, |
1 5 ancl |
| Please inctude sales tax where applicable I
l 7] Send FREE 1971 Sams Book Catalog l
| Name |

PLEASE PRINY
I Address I

City. State Zip, _§

L——..-.u——.——_—....—.-.....———-..



621 HAYWARD STREET
MANCHESTER, N.H. 03103

Lraft

CORPORATION

67, WAGCRI 39, WULWE 51, WROCAU 43, WOVLA 37, WTOD
MR, WOIAY 24, WRFOB 23, K@eRU 23, WODMY 19, Wis ,
WARROK 18, KPODE |6, WHCSW 15, WRHOP 15, WAYUPCC 13,
WARQEX 12, WRLEY 10, WAGUXY 7, WRIXB 7. WABYGL 7,
WABLOY A, WONIK &, WAPGHZ 5, WAQHUD S, K@MUE %,
WALIO 4, WANMXD 4. WABIKN 4, RMOAL 4 WApEE] X
WBUGAK 3, KBJIEN 3, WAQAES 1 WOAGK 2. WBDTH 2,
1

WARGAT 2. WABHAL 2, KOHNT 2 WaeMDZ 2 WARPIE
WAPSGP 2, WOVYX 2, WOYFR 2 WAQJUF 1. WAPLRO
WAPZPM 1, WRIDF 4, 10ct.r KOHNT 4, WaABIH 4, WHAGK 3,
WAPRET 1,

NEW ENGLAND DIVISION

CONNECTICUT -~ 5CM, John MeNassor, WIGYT - SFC:
WIHHR. RM: REIFIR. PAM: K1YGS., VHE PAM: KISKE,
Net Freg. Time!Liays Sesg WM e
N Indd rono Dy o Glk AN
2000
PN du6s T HOQ M-S Ay 48T THS
foaa Su
VHE 2 14598 2300 M-8 23 oy 42
VHE o e 214 M-S b3 6 12

High QONi: N -~ WAIGFH, KIFIR, WIKY, WIMPW and WICI,
PN ~ WIGVT, WIMPW, WALOPE and R1SXF. st WIHHR
warking AREC un limited hime hasis. He operates mobile between
home, work and hospital visits to X¥T.. Director WIQV active un
CPN and QCWA when time permifs — please submit comments and
elub getivity reports hy mail. With regret we add WIPHP to the list
of Sient Keye. Club activity = at mid-winter figh. An exchanpe ot
<lub Newsletfers vould he rewsrding. Murphy’s Marauders now
accepting new membiers — vortact KEVEN or WlELM. Blanmiicld
AR now reactrvated aog helpimg o) CD with cummuanications
plan, K1CSB will carry on the wurk as editor of Lanbury CARA
Newsletter  Several Club Christmas parties reported and mitch
snjoyed. Please be sure your viub has traftic aperators active to
wover your afea. Congratulations to: W1kFW Nov. BPL the hard
wiay; WALGON Nov. BPL; W1MPW High QNI on both ON and CPN;
To «ll NCS operators whe Ja sich a fine job on the pets — we need
wmote yu piease volenteer! (f vou are nnt mteraseed in €7 OX, now
is the time to try UD Cepid — and a Happy Valentines Day to all!
Tratfic: (Nov.) WEiLEW S04, WIBEY 237, WATGGN 188, WIMPW
71, WICTT 154, WALGHFH 153, KISXF 115, Wiaw 78 %a7-
GWL/T 72, KIYGS af, WALKVI 57, WIGVT 5o, WIKY 53,
WAZISU/] 44, WATOPR 16, WIBDI 14, WIUY 12, WICUH 9,
WALIPHF 5 WIYBH 2. WIHHR i, WIWEF 1. (Oct.) WAI10EP 20.

EASTERN MASSACHUSETTS — SCM, Frank L. faker, WiaALE
- Bkt WLAOG reveived veports from Wis LE. HRG, Kls NFW,
ZUP, DAG, WALs DMC DXL WIBGH, wils, WIFY, WALICK,
WIFDN are Slent keys, WAIP(F is on 2 and 6 K1FWS vn 2.
WIAKC is m bla, WALGZQ on 75/2/6, WBGDMESL on 75,
WIPOLIVE] wn » tnp. WIALP spuke at the Waltham and
Framngham clubs, WALMWN has o [(X-02. The Tob RO net at
WALIZE's, WINCK, WIBIO, WIEYR and WIDVW are in hospitals,
WALKOW now in Amesburv. WALNNL, WHEI are in EMN, Wis
PR, AR spoke aboit the WALNIR repeater station at the South
Shoge ARC. WAITMGQ's antenna fell down. WAIMPP in Pa. for
Mavy for 2 weeks, operated KINAT L WAINRY phore DXing, has
new quad and tower, KIGNW has 2.meter tm nig and 150 FMN,
KIUAF s on 10, KRILE/Y in EMN. 3 [} PL reports NFFEN had 4
wssions, 17 ON1s, 4 rmidfic, Bx-WIBUV at WINE's. W11 uctive tn
Navy MARS. WIUX has tower and LA-33 up, WA TMIS went 1o the
Guithersburg Hamfest, WNINLY has Ki-40 keyer. New appolnt-
ments: WALMPP as OPS and BC tfor Bellingham: W LOMM as URS:
WAILAK as OPS. Eadorsements: WALIPE us UPS, VS, WIBGW
as U WIOYY as QRS FM?MAN had 22 sesons, §hd ONEs, [33
trattic. Northeast VHF Assn. Net meets at § P.M. Sua, v (44,120
MHz. Tue. night 220 actwity: Whs STW, QXX, GOF, MX; Kl
UK, SRZD KOAQPIL, WE2CLO/L The ONML yroup awl In
Wakefield, WIDES, chmn. WIR], vice-chmn., KiSAY, way. ireas.
WLICP spoke at the Middlesex ARU, pres. w WAIGEM. Whitman
ARC belg their annual Christmas covered dish supper. WA TDDN has
4 new tower, WALPTY has acw tiveclement heam tor 4. Samerser
ARG, WATOXW has a -meter am yepeater. Massasoit ARA Bkl
thew annual banquet with 635 oresent, W2CXXL and KOUKL!L also.
attending. WIWSN spoke ut the Massasoit ARC wy Repeater
Operations. Bx-KIHWB spoke at the Omanmapowitt RA, WINN
revejved an award from WLZE. WIKSR bhas a weq baby, ‘the
Capeway RO mee at WAINLX'« GTH ~ he has o aew HY-12. How
nany uf you fellows bulong to the AARE? WA LLXE. WA LOT has
DXCC. KUINQ ARA hack un the air. DLIAA/WI moved to
Medway. New calls are WAls PRI, PRE. PRG. PRZ, PLO, PLW,
PMB, PMC WNIs PKW, PKT, PLK, PLA, LM, PLL, PLN, PLT.




Identical @mest Twins!

The Two Hottest Receivers We've Ever Made!
One for Hams, One for SWL’s. And Both Are
Crystal Conirolled on 11 Bands for Great DX.

et

EUTT -
TR, kb

249%

speaker aptional

AX-190 HAM RECEIVER ] o
SX-190 SWIL RECEIVER  Sold only at Radio Shack and Alfied Radio Stores

When Radio Shack sels out 1o build the two "best buy'” receivers on the market, you
expect a lot! And you get itt A 4-FET front end with 0.5 microvolt sensitivity on SSB/CW
at 10 dB S/N. Crystal controlled 1st oscillator and BFO for best USB/LSB/CW. Pre-
selector. 25/100 kHz calibrator. Dual conversion, Ceramic filter. AGC and ANL. Q-Multi-
plier. Concentric RF/AF gain controls. Dual AC/12YDC supplies. And everything else
vou need for the DX you want. At our store near vou. We're in the phone book

THE AX-190. With crystals for B0 meters, 40 meters, 20 meters, WWV (15 MHz), 15 meters,
i1 meters, 10 meters in 4 bands, plug blank 500 kM2 band (crvstal extra) hetween 3.5-10 MMz.

THE 8X-190. With c¢rystals for &0 meters, 49 meters, 40 meters, 3 meters, 75 meters, 20
meters. 19 meters, 18 melers, 11 meters, plus 2 blank 500 kHz bands (crvstels extra) between
3510 MHz and 10-30 MHz. '

=" AND

e e e o — — TREE CATALOG .. .. _§8
2725 W. Tih St, Fort Worth, Texas 76107

anclosa [ check [T money order. Aush me
1 AX-190 Ham Recaiver at #4995

1 SX190 SWL Recever af 249.9%

1 Matehing Bpenkar st 19.85

I FREE 1972 Arvessones & Parts {atelog

Plaase PRINT Clearly
Name Apt. #

|

|

i

ALLIED RALNO STORES f
g & VAN 4 BeARATIOL | ndenddy l
|

|

l

!

{

[

a
|
L
L
Over 1300 stores r
in 49 states . . we're

in the phone hook.

Street or AL % Box
Q¢ order by mail. We'll Ship Any- ) ) m
wheré In the USA for $10 exira ity State 2 |

include applicable saleu taxes. e e e e e i e e — o e oy e e e ]
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BONUS

THE BEST ANTENNA PACKAGES YET!

OPTIMUM PERFORMANCE

GUARANTEED SAVINGS T:;Em
™
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IWER CORP.

LAE MW35 “STANDARD’' Package
{Free Standing Crank-Up Tower

4.5 8y, F1. - S0 MPH) (35 Ft.]

CHR AR-22R Rotator®

100 ft. RG-58/U Coax & Control Cable
Substitute 5 ft. tree standing, add 3100
Compiete with phe of the following
antennas:

BY-GAIN THIMRS B259
HY.GAIN THIIR 5859
Hy-GAIN DE10-164 $265
HY.GAIN HY QUAD 5280
HY-GAIN TH3IMK3 $290
“TR-44 rator wicable add: & 30

HAMM rotor witahle add: § 60

L AE W51 “DELUXE" Package {51 Ft.}
{Free Standing, 9 Sq. Ft. - 50 MPH}
CDR TR-44 rotor®

140 $1. RGBE/L Coax & Contrel Cable
Substitute B7 f1. fres standing, add $400
Complete with one of the following
antennsis”

HY-GAIN DB1G:156 3576
HY-GAIN HY UUAD 5590
HY-GAIN 204BA $610
HY-GAIN THIMKI 5670
HY -GAIN THED XX 5635

Eree stdy. base incld, NQG/CHARGE
*HAM-M rator wRGE/U add:  § 40

LAE LM354 "EUPER" Package {54 Ft.)
{16 Sq. Ft, - 60 MPH}

COR HAM-M Roter

100 ft, RGRA Coax & Control Cable
Substitute 70 tt tree standing, add $650
Complete with ane ot the fallowing

it RS

HY-GAIN THIMK2 $736
HY-GAIN 204BA 3740
HY-GAIN THEGX X 765

Freight PREPAID to your door i the
Cuntinental USA ~est of the Huckies,
For shipment east of the Rockies, add
$10.00, Substitutions may be made....
write for prices.

“IWEST COAST'S FASTEST GAOWING AMATEUR HADIO DISTRIBUTOR™

“WE SELL ONLY THE BEST™

', 23044 8. CRENSHAW BLVD., TORRANCE, CALIF, B0505

Phone: (213} 534-4456 oc (213} 5344402
HOME af L A AMATEUA RADIQ SALES

FMN hod 444 ONLy. 416 traffxe. WIOYY wade BPE. WALMYK
hudt an BW-10F, WATMRY is « Genersl Class licenses, E1BOX
talied on Uuads at the Framingham RC, KIPRE endorsed as LIRS,
WATOWO active in PUN and EMN. zho Weymouth ¢ D, & IBGK
sty on G the A.M. OMCBN in 17 sessiens bad 69 QNI 4 trafrie.
WALBLYZ, LIGEG an &0 Wis DES, DXR, V72, CDI, B, ISk,
PONL b1y NEW wind WATILE helpsd the AMelrose Pobee ub
Hallowern, WATGHUN om0 20 WICKW redired o C1F di and Ry,
WAINHRY'S quad broke down dunoe ok 55 RIDIG recesved
atation trom LUSCG Haoultan for patches, Fraffic: (Nov.a WIOYY
Bid, WIOIM $41. WALRYY 4, WICE 71 WIPEX 250,
WATIEE 104, WAIMSK su, WIDOM Ty, WIPL o0, KIGNW 30,
PALOWO Sh, WIARQ S, WALMYK 49, & 1DJG 46, WIUX 34,
WAIMWN 32, WiALX 21, WIMNE 13, KILUAL 1% WIAOL 17,
KESLL/L 10, KTPRB 10, WAIRNM & RIOKE 30 KtepL 3,
WNIPOM 5 WITT ' WINE 2 coet) WiLX 14, WNIOMM 11,
WAIMHE Y WNINLY 1,

MALNE SOM, Peter b Mbering sk RICLE. PAM
WAVFCRM. RM: WIHIG Uhe Yankeo Ropeater Assh, WAIRGZ. bas
finally secerwed their ficense, Located i Huckfield, it will operate on
146,54 transmif 14694 peoeive. Northeasi Area Bamviod Net
teports 786 check-ins and h frattic for Nov. WNLOILT bas hazlly
dropped the N and now is active ob |5 tneters cw. WAL has left
for hts winter home b Fla. | am very somry to repoct the pussing of
WICPFE, He aill he sadly missad on the hands, New hams in Mame
sl WALBKO, WNIPKI, WNIPKY, WNIPI D Coogratolstions
bellows. Aclvnte b the fragermity, b TDAP now bas the sDhne awml
verv active on 75, WIVYA is active on 2 meters from Qis pew OTH
m Casen, WIVRY atwd XYL KiGUE are back in Mone, l[oang
ape Flizabeth WICTR and WIEBHA, WESES ure updating reconds
ut the Barovand Nef, loaffie: WALRCM 359, WICTR 35, KRUTEV
T W 1T T,

NiW HAMPSHIRE 56 M, Robert O, Mitchell, WISWX -« KA
WIUHG. Welcome to new: hams WALPRC, WATPLA, WA TPLE aud
WALPE U #lease note thut vour new KM s WIUTBG. Bob jus heen
domg # lerritle jub on NHVTN. WIEVN i3 roaming atound 18
woatiter Jimates, Rumors have it that WICTW, the vhitjuhf WHREM
man, has been en oo on 40, 75 and 160 WIREVN gave SWL Max
Sidver the ewem and now he s WNIPLC, WILBG nepoves 173
cheskans and 265 toffie for NHY' TN, WA » having snteana
problems. W1YWC has ignition maie from s new siewmobtle.
W INHE » trving to compicte his DXCC on 15 meters. Vrafle:
WALFIM 652, RTYMH IRE WIUBG 182, WAIMXT 134, tH1-
US/WE 128 TGMW 88 WIDXE 15 WIEVN &, WISWX 4,

RHODE ISTAND - & M. John k. iohnson, RIAAY —~ St
WIYNE. PAM; WIT%L. VEE PAM: &I TEK. —M: WIYKD. RISPN
teports 30 srssions, 334 ONT, 54 tratbe. Uhe Fulebity RC. BN,
visited the NMew Ingland Musenu: of Wireless and Steum and the
ARRL ¥, un recent field tops, The club s puibing last minute
tonches on their eshibit for the show g 2t Warwick Mal), The Ciub
Net fas bewn moved to TLITL MHz at 2040 Thums, Severad
memhers yre boilding anterny tuners and are getting #B eports on
random length antesnas, The WIOP Club is continuing with the
ehprefimentation of fmeler fm equipment a2 has many Iembers
huidding thets uwn Z-meler stations. Some of therr members visited
the Newport County RO to tell abant the increased inferest i im.
e WI1AY Club is rebnilding theis G-meter station and have
staliod 7 new snfenna to encourage Technicians to advanee and
tram white they are gn the amic. Traffier KIQFD 1Y, RIVY(T 5,
EICHE T WA THEW 2.,

WESTERN MASSACHUSETTS — »0'M, Percy . Noble, WIBVR
LORECT WATDNB. (W RM: WIDVW, PAM: WALMFB. VHF PAM:
WIKZS jBerksinre Cas, WALDNR reporis the A REC nets are doing
guite well with » iatal ONLol S and a ntessage totai ol 14 WIKZS
w the gew PO tar Berkshire ¢, With RM WI1DVW in the hospita,
WIBYR tnek wier s ating R, WM had o very active moath with
a ONI of (62 and testfie fotal of 105, lop 3 m atiendance wow
WIRVI., WAIFRI. WALLNE, ned for 4th place WATELL amd
WITM, WIYR. WA IMEB reperts that WMEN held 22 sessions with
ON) of 8 and # teattye total of 57 K 1AMP/L is & oew QRS in
Relohertowi, WIYK now bas a ticw [iveclement beam. WA LW
chivt op al ¥, left Vech mo dun. to 1050 the Navv. Pom CMARA:
WAIKRI was the Nov, speaker af the wub, discussing am ve. fm.
trom HORA: Nav, speaker waa DI4RAW | who gave a first-hand
weenint of nnndeur radio 0 Gesmany, ©ojoin the HCRA
papfessing syimpathy af the passmg o WIREVZ. From YARC:
WALLGL was the month’s speakii preseating slides of fer 14,000
wile sunimes trip, She abo has recowed five Tsi-place awzendy from
the VKNS for jast vears ciub pulletin, brom Mt Tum ARA:L
WICSE eave o talk on his M Eancoln AREC sytem.




There still is a 2 Meter AM Band
and the only way to go 2 Meter AM
is with the improved CLEGG 22er MKIIL

B |mproved VFO Design
u Improved Recewer Sensitivity

® |mproved Transmitter Design
» [mproved Mobile P/S Reliability

® Improved Image & Spurious
Rejection

22er MKIIT

Recently redesigned—electrically and mechanically—the 22er MKIII provides
the highest power and most sensitive receiver ever offered in a 2 Meter AM
Transceiver. It is equally at home with 115 VAC or 12 VDC power source.
The self contained VFO provides instantaneous rock stable QSY.

if AM is your thing—if you are looking for the good old informal 2 meter
rag-chew—if your C-D gear needs updating—if you like contests—THE 22’er
MKIII at onty $389.95 complete with microphone is for you. See your local

Cleqgg dealer now.
mrfmnom _C,@W DIVISION
gz

Box 388, B.D, #3
Lititz, Peansylvania 17543

Tel: (717) 626-8566

oapqraTion



JUST OFF THE PRESS
LAFAYETTE 1872 Catalog

Our

Complete electronics catalog for the hob-
byist and experimenter, Widely used by
leading electronic magazines in their con-
structiorr articles. Featuring thousands of
products at money-saving low prices.

STORE LOCATIONS
52 Convenient Store Locations in ten states;

NEW YORK CONNECTICUT VIRGIN]A

NEW JERSEY PENNSYLVANIA MARYAND

MASSACHUSETTS CHIO GEORGIA
ILLINOIS

Muail the Coupon Today
for your FREE

Caotalog

LAFAYETTE Radio ELECTRONICS
P.0. Box 10 Dept. 34022
Syosset, L.I., N.Y. 11791

J Send the FREE 1972 LATAYETTE CATALOG 720 34022 §
Prame T |
|
'Addnss . '
|
Rstate o T N ]

[

yer Yreq Timetey

W Mass Emergency 1935 5:40 AM. 5u
W Mass UW Tfc JRa0 00 PM, Dy
W Mass Fone deals srib M. M.T
W Mass AREC 2988 00 FM. W

Trattie: KISSH 288, WALLPI 131, WIBVE 100, WAFLNE A9,
KIZMP/E 39, WIKK 38, WATMFB 32, WA lFBL 18, WALDNB 22,
WALITL 16, WITM 11, WISTR 5,

NUORTHWESTERN DIVISION

IDAHOQ — SCM. Donaid A. Csp, WIZNN — SEC: WATEWV,
New officers of the Thuna Club ut Moscow are WTGHY, pres:
£7YTD, vice-pres.; WIFIQ, seey., WIGGH, treas.: WATMIK and
WAUWZ, dir. ‘The Vniversity of ldahe, W7UQ racked up 400
vontacts in the $8 using = Swan transeeiver. it 1s with regret that 1
report the passing of WTIHY. WPl poipts out that many amateuss
are improperty identifying when checking into the FAKM Net. [Lis
permissible to cheekan by mply giving your own call providing
you mve the wall letters of at least one nther station followed by
your own eall at the #nd of net or befare veasing transmissions on
that frequency. FARM Net roport: 3 sewians, 477 chevk-ins, 39
trali handled. fdaho Post Qffice Net: 13 sesstons, 75 vheck-ins, &
traffic. Traffic: WIGHT 192, WATBDB TR, WY 27, WIZNN 21.

MONTANA - SUM, Harry A, Roylance, WTRZY - Asst, SUM;
Bertba A, Roylance, KTCHA, SR WITYN. PAM: WATIZR.
WATOBH has tus phoue patch working and is active on AF MARS.
WIEKE was uperatmg exira sessions on 1CC duntng Christmas mush.
WILND’S aon is WNTSMT in Portland and Jooking for Buite
contacts. Montana RACES had 2 sessions, bd check-ins. Post Office
Net had 29 <essions with 511 eheck-ins, 78 traflic. Montanz (valfic
Net had 983 vcheck-ins and 94 formal trafhic. W7LBK has been
teappointed 00, BEC amt URS. New officers nf the Hutte Amateur
Radin Club age WATMUU, pres.. WATPZO, vice-pres.; WIROE,
secy.; WATOQZD, treas. Glad to hear WTDMW is recovering from
recent illness. Fraffic: WATIQS 210, WIEKB 134, WTTBK 43,
WATOBH 14, WATIZR &,

WASHINGTON — SCH, Arthur Henmng, WTPE — sbc; WTUIWT.
RM: WIGYF. PAMs: WIGVC, WIMCW, VHF PAMs: K7BEO,
KILRD. New appointes: KTPFR ax OOVS, Regret to 1eport
WAZBDX and WIVWO as Silent Keys. WIYTN passed Extra Clasy

exam,

Ner Freq. TimetZ) ONT QTC Sesn Mge

WSN 5590 wi4s  RE 137 n WIGYFP
NSN aron 0300 2AT 12 3u WATOCVY
NWSSB 2960 0730 10%8 &1 10 K7KPC
NTN 39710 1930 1333 (RO I WATHER

AREC 2aneter am net meeting Mon, at (900 PST on 145.35 Miiz
had 72 QNI and OTC 16 and is followed by Swap and Shop, VHE
PAM K7BBO reports 220 MHz activity picking up and may get an
AREC et started soon on thus band. WATNYX wants XYis to
contact her about starting & ¢-meter XYL net. New atficers Boaing
Beurs are WATHRD, pres.; WATIRM, vice-pres.; WATBSO), secy.)
WIQCY, treas, 00 K7IRE working Calif. station having severe key
Llicks reports sation was using bootlsgged call and call balder was
in Wisc. at the time. WTPGY attended ARKI bxecutive mecting in
Harttord and officiated as vne of three icliers in recent Division
Director clections. Island County B¢ K4ZDES7 savs Oak Horber
Hospital obtained a list of active local stations and requested their
help in case of emergency. The Boeing Bear emerpency group was
active in providing communications for Seattle bxplorer Senrch and
Rescur wronp 10 a search for lost I5-vear-old hov hunter near
Cougir, Wash, Qur popular hardworking Noon Time Net (NTN)
Mear, WATHKR is relinquishing the post. The Spokane Lial Twisters
Club Bulletin “Harmonies™ is tops, Traflic: W7BA 535, WATAVI
581, WTPL 374, WTKZ 247, WATHKR 142, WATOBC 186, WIBQ
164, WTAXT 118, WTIEY 115, WIGYF 85, WiMCW 81, WATOCY
69, KTOZA 5K, KTOXL 52, X1CTP 44, WIAPS 31, WILA 15,
WTBUN 24, KTVAS 24, WATLMO 20, KTWTG 20, WIGVC 15,
WATLOQ 14, WIPGY 14, K7JRE 13, WATHCL 1Z, K7OKC 11,
WIQUV 11, WTAIB 9. KYBBO 7, WATLLL 7, WATGVB 4,
WATLOV 4, KTNZV 4, KE2DKST 1.

PACTFIC DIVISION

FAST BAY ~ SUM, Paul J, Parker, WRBGDHH ~ RMs: WAGDIL,
WoIPW. Many clubs in arca holding elections — MDARC, WALPUG,
pres.; KalOO, vice-pres.; WaCL, secy.; WAGGUS, treas.; WALICD,
bhouwrd and WAGANL, £, I[n SARQ, WoDSV, pres.; WAZF,
vicg-pres,; WABULA, secy.; WoCMZ, treas.; WoRCE, vomm., mer.
East Bay Radio Club, WABCUM, pres; WAGOCH, vice-pres:”
WB6MRA, secy.; WNGBDTN, treas, WRoPYT and WBAEME have new
equipment around the shack. WoAKB 15 putting League bulletins on
40 and &0 meters. Wo'TTS has one more state far SBWAS. K6TX is



HE.U @ sIGNFL

"W2AU” BALUN=$:12=95=

HANDLES FULL KW INPUT—THEN SOME,Broad- ANTSH) PTTER

Banded 3 to 40 M WAL S N

E!E#P? VI PROBLEMS By Reducing Coax Line g ~
adiation

NOW ALL STAINLESS STEEL HARDWARE. S0239

Double Silver Plated

lMiRl?VES F/B RATIO By Reducing Coax Line

Pic

REPLACES CENTER INBULATOR. Withstands

Antenna Pull of Over 600 Lbs.

BUILT-IN LIGHTNING ARRESTER. Protects Balun

~--Colld Also Save Your Valuable Gear

BUILT-IN HANG-UP HOOK. Ideal For Inverted

Vees, Multi-Band Antennas, Dipoles, Beam and

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.5. ARMED FORGES, FAA, RCA, CIA, CANA-
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER
BIG SIGNALS DON'T JUST HAPPEN-

GIVE YOUR ANTENNA A BREAK
Cotnes in 2 models., 1:1 matches 50 or 75 ohm un- Well (aUAR/\NTEF

AR R

. ’ batanced (coax line)l to 50 ar 75 ohm halanced [oad. f
”"s; W%‘érs 4:1 model matches 50 or 75 ohmm unhalanced (coax Ao vther balun, at any
THAT COUNTS! fine) to 200 or 300 ohm balanced load. price, has all  these
AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT {eatures.
UNADILLA RADIATION PRODUCYS MFRS. OF BALUNS UNADILLA, NY 13349
Tel: 607-369-2985 Dept.

| CQde W2KUW AT LAST =~
The Ted Dames Company 308 Hickory St A SPEECH COMPRESOR was
REALLY WORKS!

+ Arlington, NJ 07032 (201) 998-4246
Nites (201} 998-6475

k WANTED FOR CASH
R390A  Beceivers EEMAU/Varian  Tubes
g'ls T/R 304t tubes, WF445AKlysirons
s ‘} <a\$tenna Tuners. CoMlins S1RY s187 ® ‘
IV4 81Y4 5124 621 A 728 860K 618M Rpgﬂﬂf MzggﬁuﬁLF
. MID-WINTER SPECIALS (oY sza.a
Collins 68872 . ., . . . .. . . 79500 ¢ LOW DISTORTION
Tektronix 108 . . . . . . . . . . T5.00 CIRCUIT
Tektronix 190A . . . . . . . . | 8500 ® FULLY WIRED &
Tektronix S8LA . . . . . . . . . 3E0.00 ESTED NOT A KIT
e JTektropix2e1 . . . ., ., . ., 75.00 * WORKS WITH
Tektronix 262 . . . . .. 275.00 PHONE PATCH
Hewlett-Puckard 2'.!2*& .. 12500 * ® INTERMAL UNITS
Hewlett-Packard 608D VHE-HE 8.G. 395,00 & MODULES WORK
Hewlett-Packard 3440A & 3442A DVM 39500 MOBILE
Hewlett-Packard 6201 A H.L. S, . . w750 » FULL WARRANTY
l(:em’::r ll[ Kadio J0O]A late . . 430,00 —ONE YEAR
ower Design 36 100R 0.38 VDU /10 A 125.00 @ INTRODUCTORY i
Wayne Kerr Bo01 RF Bridge . . 280,00 1.0OW PRICES RPC.3,30 INTERNAL LRIT
Wavne Kerr BROLVHE Bridge . . . 175.00 ( 1[linois Tesidents add ($24.95)
. \ﬁayne Kerr Universal Bridge ., . . . 195,00 35 Sales Tax)
uke 102 VAW Metar . 7. . . . . 150,00 Write for specificntions
R&SSLRDUHES.G: . . ., . sgs.00 and information sheels l{p Flectronics
(tTim is dl x;;:lrtm! I{;rtmu, of humireds ot test ffree) Box 1201 O
ftems available - rite for specific require- e stration Tape (cas- -
tnents) v an se?tgg?n;vﬁlég?e (%gt.:ﬂocgg- CHAMPAIGN, ILL,
We will hay for cash auy tube, rransceiver, posit! 61820
receiver-or test gear at § percent aver prevailing e

market price,
* o . - .




ALPHA € lenor
NUMERIC [g3.60
7HSEGMENT 3 far

reapours Lo { 1] ]

A Poly Pak exclusive!l Twa diffor

;g‘l;l?‘aﬂble with S$N7446, 5N71?7.‘Yp§=?434:;h
Gha7s. SNTASQ And SNT4152 1C's. Both with
doeim &"hooku?u.‘ numerals and 10 Jettors. With

[ 16-PIN MICRO MINIATURE

Fits Into 16 pin dual In line socket. Life: 250,000
hours, Delivers 700-ft. Lamborts briteness with
81:'?!'“\,\? mils por segmott, Characters 3627 H. x

[7J 9-PIN TUBE TYPE
For printed ejrcult board or secket. Life: IFO,DOD

hours, Delivers &,000-f. Lamberis with 5 volis
23 mils per segment. Characters .477 H, x 267 W,

LIGHT EMITTING DIODES

Bmim mini, axial fead ... .% B8 2 for %1.45 3
Jumbo, TO-18, 2 leads rad 1.00 Z for 1.75 s

P ——————
BRAND NEW! LINEAR IC‘AMPS

Buy any 3 — Take 10% Discount

GIANT SALE ON NEW TTL

TEXAS & NATIONAL ICs

Buy Any 3 — Take 10%, Discount!
*Factory Marked! *Factory Tusted! *Factory Guaranteed!

Troe Fuzetion Sale
(J SNT400UN Quad 2 input MAND gate ... . . . s .39
L] SN7401N SNT400 with open collect .. . . . -39
L} SNT402IN Quad 2 input NOR gate . . . .. 29
(1 SN7404M Hex inverter . ., . P &
L] $NT4058N Hax inverter, open collsct . .39
L] SN7410N Triple 3 input NAND gate 39
[l SN7420N Dual 4 input NAND gate 39
L] SN7430N B input NAND gate . .. .. -39
il SN7440N Dual 4 input NAND hulfer 39
[l SN7441N BCD-to-Decimal driver .., .. ... 1.50
Il SNT4446N BCD-to-¥ sag. dec. fdriver .. 2.2%
{1 SNY447TN BCD-to-7 seg. dec./driver . ... 21.25
L1 SNT4T3N Dual J-K Master slave ftip-flop .. .88
SNT474N Dual D triggered flip flop . | . ]
11 SN7478N Quad bistable 1atch . - . PR 1.50
Il SN74T6N SNT74T3, with preset-m-ciear .. . .88
] SN748IN 16-hit memory (scratch pad) ... 1,50
1 SNTER3IN 4-bit binary full adder . . 1.98
I} SN7490N Detade counter . ..., ... ..... 1.50
1 SNT491N 3-hit shift register . .. . .- L3O
1 SKT492N Divide by 12 counter . . .. ... . 150
(] SN7493N 4-bit binary coumter . .. ... ... 1.5O
[J SNT494N 4-bit shift register . .. .. .. 1,80
1 SNY4B8N 4-bit register right-N-lfeft . . 1,50
I'f SNT4154N Divide by 16 . . . . BAS
7] SNT4181MN Arithmetic Logle Unit , . 8.50
1| $N74192N Bi-directional counter
1 SNY43193N Binary up-down counter

15¢ CATALOG on Fiber (ptics, 'ICs*, Semi's, Part L

Terms: add postage. Rated: net 30, cod‘s 26 ¢
Phone Orders: Wakefield, Masa, (6171 245-3529
Retall: 211 Albion 8t,, Wakefield, Mass.

POLY PAKS f}i"miﬁ’é‘, ?ﬁsy 01940

Type liercriptinn Sale ‘c&-
{1 TOZ RF-IF, 14 hookups, TO-5 ., .51.19 L
8 TOBC Operational Amp L S - P | ry
710C Differontial Amp*+* " .| g9 0 o
1J T11€ Memory, Sense, Ampt+* . .59 ‘1*
"] 7234 Voltage Rogulator {DIP) . 1.49 A
g TVR-2000 Hi-power 723 (DIPF) 1.89 €% .Y
'] 741C Froq. Comp. TOS4%» .. .48 € o
] 748C Freq, Adjustable T41#k* .98 °
] 709-70% Dual ¥09's (DIP) ., 1.43% o
T41-741 Dual T41's (DIR) ... 198
11 749-749 Sterao Preamp {DIPY, i.58
# = = Siate Ist, 9nd choee, jyaj in Line, T0-5.
“AMATEUR™ 400 MC NPN
HI-POWER TRANSISTOR
] cnly $2.95 Buy 2 — Take 10%
T0-60 case. Similar te IM3832 , 300 me,
3 ampa, 60 bvebo, 100 hta 2 3 watty,
NATIONAL LM-565
PHASE LOCK LOOP IC's
only $4.95 I Dual In Linre [T T6-5 Case W

WA Ye-uig LS 0

iC SECKETE -

enjoying rew wpueeze keyer, WalPW savs 1¢.0 98 tough — puor bamd
carditions. WBeNMT reporting harnd at work on new 16 tep-element
Vogi zalenna plus KRTT ampliber for 220 Mz, Frafiie: Welbw
399, WROVLEW 26, Wo AKR #, K6TX 3, WhaNMT §.

HAWAH - SUM, Lee B, Wical, KFARZE - Sk RHaHELF, RM:
Kileady, Pam: RH6GIN, YHE PAM: KHAGRLL OSL Mg
KEHODQ. #€x; KHos GPO, BAS, GED, (L1 amé BZF. BACEN Nets;
Coudinate vath Dick Hamada, RO, How are you hest serving the
1 eagie !

Net MHz  remeiditidavs
Erendiy T390 I3 M-k
"onfusion FPL300 onel Ajt

‘Korld-Wide Hoy Seont TEARE ERDD N

Pacific Inferistand 14435 oRan M-W-i
Migronasia 14,335 DEOL L-Thisy
8B, Asig 4. 520 200 All
(slander 1ew) LU senn MRS
PALCDXNET 14.26% Q60 T&F
tacific Typhoon 4,365+

*luning typhoon alerts, Kudos to WAYIK/KIG un u new BN,
Henrd on 16U-meter fests KIL6s AX. GRN, GIY, HOM, 1, RS and
K2V KHE, Coapratalations b KH6IDZ  goiated  lafe
Memberhip. WBAOKRIKHG now KHOHOW, WAIKDZKUG nuw
EHeHOG, WHARIT/EH6 row KHeHOY and KHEABQG now
WANHLD., KHE call plates: Contact Mr. Hong (phone §31-4122) at
Ouhu Civil Defense; 2nd Hoor #29 Pohekaina St flonoiuin with a
vopy of vour FUC heense (Tech apd above Wasees) and $2.10 in
wash to oake uut an application, When a group of ter applications
are vullected Oabu C.00, torwards order tor plates. Fhen in abont bi)
days they will call vou tn come in For your plates. Be suge to drive
the car that vou want the plates to be put op as an exchanpe of the
var’y plates and call plates fakes piace thea! Hope vou alf had a
Happy New Yras. "Til next month. Aloha,

NEVADA — SOMW, Leonard 8, Norman, WTPBY - 58 i,
Mike Blain, WATBEU, 460 Cherry St Boulder Caty, NV BOUNS,
WITEV. 25-WIANP is # Silent Key, Rawo amateur call letter plates
are available to Nev. hams tor only 3300 additional thraughout the
eqr auw that we e an the neig vohicle repmbration pragam.
WIDNX reposts WAROZS. WATRTY, WATRZV and WATMOC we
caperts pairting im sigm posis ith sater paint in the rain,
WATMOC, KT2AL, KYYVN and WATEFRU huve new sheels For
therr mobile anits. KTYVH recovering from y bucking dJdune-burugy
weaadent, WILX looking for cw trattic. W 7TVE looking for TiX
wath a transeejver into four-wlement quad. W7DV lonking for mare
Nev. radio amuateurs interested in vl coamnumeations. K7RBM bas
returned from his seennd vasit o KL7-tand. W70 repnris firgt
known two-way S8TV from Nev. with W4MS and WYL K, K7Z0K
report good DX with new Fower aud heam, Mobiling in Western
States iry WCARS-T2IS on WPRR-95 2, plus 3494 Im in Nev,
around the clock. Traffic: WFILX 340,

SACRAMENTCG VALLEY - 50°M, John b Winke, WeKYA
S WHSMU reports that we have 113 AREC members and five
emergency nets, Mast of these irembers we in Sacramento County,
Haw yhout yoit awmrers tand pon-membees of ARRLY up novth
joining up? Yor those of you imterested m leadenhip posts, there are
FC positions open, A0y vbie ot growp interested in 2 Pacific Division
ARRL coavention for 1973 contact WAK VA, KOKWN has moved
from the LA arez to the roeth ~hore ot lake Almanor awd
interesied in traffic handling. A new tepeater directory is available
from ARRL Hq. Send an SANF with 24 cents postage for youe
vapy, WOTEE  and  WBalPHO  pooduced  anther  harmomnie.
Congratulations. Speaking of repeaters, « directory for noithern
cabit, and Nev. is availuble from WHOHKD for an AARE. WeVUZ
shouid be finished with s SY1V tlving spod scanner by the tHime
wuu rgad this, Reports to me aes »hll scarce, | received intormation
from the HAMS, GEARS, WhLNZ, WOVUZ, WBOOZZ Kald;,
KeKWN and W2HAL from Lowg tsland. Don't foreet the ARRL DY
cotppetition. fom n the fun, I'mftic) 1Nov.t WeL.NZ 10, K6KWN 5,
WeVUZ 3. (Det) Wol.NZ 131, WheZZ b,

SAN FRANCISCO - SCM, Kenneth H. Mo Tngpart, KoSKM -
WERNI. checks into the PON {cw) net (204 local on 7120 kHa.
WAGIUV is active smun, WOUGR rebuidt o beuwm tor 10-15:20
bometers, WOBIP has been DXipg trom WQORB. WeSLX was in
KHé-Land tor a bref visit, NON mests at 190072030 (ocal on 3b10
LEz euch day, W6RWY neports the Humboldt A RU now meets only
ot the Ist Tue, of each month, WAGAHD new oditor of
“Moon-Beam™ Yalley of the Moon Club paper. | regret that | have- |
reaigned my post as SUM, effective lan. [, 1992, WeSLX cheeks
intn the Calif, Weather Net on 3953 Lflz, He made 1) repoTts on
the net m Mov, WAGGR is Finished with 8 term sy seey. for WPSS,
WO6RNL 15 now an ORS, WoRO vame up with 0.14 ppm in the Nov.
bMT, He also repotts that K6SRS is o Silent key. WoKVQ checks




No power cord.

_best tube type dippers.
1.6 to0 300 MHz

Good Dip.

zero suppressing circuit.

Sensitive metering system, using

Q-Multiplier for very sensitive
absorption-type wavemeter.

$11000 |

Complete with coils, atkaline battery
and carrying case

JAMIES MILLEN

At last! A GOOD
Solid State DIP

Pertormance equal to or superior to the

Smooth meter reading over tuning range..

MANUFACTURING COMPANY, INC. f;'%?
150 EXCHANGE ST., MALDEN, MASS. 02148 ézqw

Depend on . ..

We can supply crystals
fram 16 KHz to 80 MHz in
many types of halders.
- Oyer 8 millicn crystals in

CRYSTALS. For first class
mail add 15¢ per crystal

P crystaL Barcains

" stock including CRIA/AR,  PARISiaN D B0

4 FT243,-FT241, MB7, HC-  ELECTRONIES. INC.
- /U, HC13/0), etc. ORDER 2400 Crystal Or.

DIRECT with check or Fort Myers

money ordor to JAN  florda 0L

Send 10¢ for new

LN catalog with
~-for airmail, add 206 per  qscillator circuits

erystal. Inquire about and [ists of

specizl guantity prices. thousands of
p q v frequeneies in

stock.

SPECIALS

+ 1nio KHz frequency standard {HC 6/U}
Any CB crystal, trans. or rec,
{uxcept synthesizer crystaish
- Any amateur kand crystal in FT-243 holders
{extept B0 — 160 meters)

Bt meter crystais in FT-243 holders

" Gotar TV erystal (3579, 545 KHz) wire Iead:Jz ; $1.60
N or
108 KHz frequency standard ¢rystal (HC 13713 4

§.00

A0
4.50
2.50
1.50

4 tor 500
2.50

"CHOICE OF THE DX KINGS”

the CUBE X
\ /

’ /ﬁni‘kgulss

/

i
QUAD XIS
All models available "WIDE-SPACED"
2 ELEMENT—3 BAND KIT SPECIAL

CONTENTS ONLY
® B Fiberglass Arms—skyblue color
® 2 End Spiders (1 pc. castings) 69 95
e 1 Boom/Mast Coupler—h.d. .
aluminum
® 16 Wraplock Spreader Arm Clamps aaqg7 504or PPD
¢ 1 CUBEX QUAD [nstruction Manual  Frt. Cent. U.5.

2-3-4 or more element Quads availzble
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.O. Box 732, Altadena, California 91001
Phone: (213) 798-8106

¥YOU CAN'T SAY “QUAD" BETTER THAN “CUBEX"




FIETH EDITION

Do you really understand
the Why and How of
Single Sideband?

Single Sideband for the
Amateur starts

Radio
with the Why and How and
proceeds to explain in detail
the functions of various cir-
cuits used in the generation
and reception of an SSB
Signal.

ragsmitter coastruction,

Linear Amplification,
receiving techniques, Ad-
justment and Testing are
some of the items you will
find useful and informative
in your day-to-day operation
of a Single Sideband station.

$3.00 5.0

$3.50 Elsewhere

THE AMERICAN RADIO

RELAY LEAGUE, INC.

NEWINGTON, CONN. 06111

into the San Jeaquin Net (02007-39135 LHz) and the Misslon Trail
Net ((3OZ-39IR LHz) regularly, WabAl, of 160-meter gang, has
added a Z2-meter F copabiity, WoFAX and WAGBYZ cuntinue {0
be ctive on NCN from S.F. WhWLV reports hitting 70 sections in
the 85. The best possible wishes to all members m the Sun brantisco
seetinn - and thank you for vour yeports the past two years. Mlease
coniinue to kecp the fellow in the SCM poat informed of activitics
in the section. Traffic: {Nov.y WAGRYZ 311, WokV(Q 146, WoWLV
19, WeBWY |5, WaRNL R, Wo6FAX & (Oct.} WABRBYZ 175,
Wok vy o, WoewLy 21, WHeIOP 10, WoBWV 9, WoRNL .

SAN JOAQUIN VALLLY - NUM, Ralph Saroyan, WelPlf ~
The Trowa] Radio Club held their Anngal Cheistmas Dinner, Dec 3,
1971 with 23 in attendunce, The bresino Amateur Radio Club held
thewr Christmas Dinner Dec. 3, 1971 with 43 in attendance, WoNRO
is avtive on 220 Mz, 1KePKO is the vhif editor i “Skip.” R6PRO is
dlsa active op 230 MHz, 144, and 30 MHz,, b, fm and am, The
bresao Amateur Radio Ulub will hold ther annuat Hamtest again in
May 1972 at the New Freson Hilton Hotel. Briter make plans to
uttend, WHHTOT it the generad chon, of the Humtest, K6QPT-
uttended the Mexican Road Races and helped in cummunicutions.
WOYFP arel XYL abvo attended the Mexican road races and sgent 2
works there. WADBCFY hay worked 4ll counties in Calit., Alaska and
Rhnde lsland. WASFXV is achive on 432 MHz. Apyane interested in
432 activities, contact Chuck, WePSQ has & GT-550. W6IUK is
mobiling with a VTR-22 transceiver. W6SYM has = GT-550A,
WEBGPUS was heard active 1o the S5 contest; WABHBUH activesin
Mavy MARR: WallRK notve i Navy MARS repester. Traftic:
WARIDE 16, WACCPP 4.

SANTA CLARA VALLEY — 30M, Alhert k. Goetano, WeVET

- SR WABRXR, RM: WAGLEA. Ax vou will note we finally have
wn SEC jn this seetion, WASRXB has kindly otfered to 1di the ob.
He has a lot of management experienee m organizing and will be a
renl assel In Uk Your cooperation with him will be appreciated.
WORLEE has sust completed a new homebrew teceiver and is hack on
the wir., WGANH with the help of WABNIL. WoHDO., WhIK],
WoNHB), WBbZUL), WBHOML, KoRIU and WAGMLY has completed
a permanunt ed instalfation at both the Mt. ¥iew and El Camino
Hospital. € attended the nifheth anniversury <dinner for the Santa
Clara County Amateus Radie Clab. A good Lme was bad by all,
There were three chartet members at the dinner wio described
rovies taken at a hamiest in the mid-twenties, WOBPT spent a week
in the hospital getting his new Pacenuker installed and adjusted and
now is home und back oo the air. That's real efectzonics, Traffic:
WeRSY 684, WoBVE 340, WaYEYV 714, WoNW 192, Waolba
167, WHDEE n7, WaVZT 53, WAL 45, WEOIL 14, WEZRJS 10,
WorQU 7. WhNEG 4, WRREF 4,

ROANOKE DIVISION

NORTH CAROLINA — 50'M, Chuck Brydges, WAWXZ - SEC:
WAEVN, Pam: WB4IMG. ®M: WB4PNY. tiearty vongrats to
WB4PNY on KM appointment. KARJ is getting echoes from the
Moou with a 28-ft. dish on 2.3 GHz. Contact for the NC BM
Repeater Assn. (ARRL aftilrated) membership 18 K4GHR, The
board cansists of K4RUQ, KIAZA, K4GHR, WABUZ, KAWOS,
WALIRS and WA4LZX. Wilson County k! WBANXS has 13 on
2-meter fm plus Z-meter mobiles: AREC siet to hegin soan. (OBS
W41 has hulletins on vhi, The Governor went greetings nation-
wide throvglh many RARS members. Thanks to uil who pustici-
pated. WRBAKPL a new OVS, reports 6 metert has [ofs ol space,
K4VvRG is setting o check-in pevord for THEN and FFKN, K4GOS is
new () aud minnmg X patches. K4BE missed by one Hertz in
FMT, haw close v gou get? Raleigh ARS officers ute WA4ZNA,
pres.; hACCM, vice-pres.; WARUH, secy, RARS now has ¥3
membess. The Ta Heel Fmergency Net wad activated Dec. I, 3
becyuse oF un iee storm warning, assistanee given mohiley. Rrightieat
ARC, WRATTN), otticers are k4MI, pres.; K4LI, vice-pres.; K4EPF,
weoyetreas, KASKD has @ mineclement  fG-mefer fwirfer on a
120-Fuet buwoie. Wow, wikst hear DXCC all at once with that thing!
Congrats tn K4tFP oo new boy-type hamonic. Traific: (Nowv.)
WBAFNY 158, WAEVN [96, WAPCN [ 18, K4MC 105, WB40ZL 53,
WAWXZT 30, WR4APWZ 24, WHANRE 13, K4VBG 23, WB4HDS 1R,
K40FY 17, WaATYL 14, WBHUMG 12, W4COT 9, K4EZH 5,
WEBATNC 5. (Uct,) K4C00G 10, K4EZH 17.

VIRGINTA - Si°M, Robert J, Slaple, K4GR - asst. SUM: &K,
Martin, v, W4THV. SFC: WALPBG, Asst. SECs: WA4DIE,
WEBLOVY. PARMs: WALEFGC, WALYXE, KM WA4EUL, WE4NNG,
WASHI. WH4FDYT on 2 fm in dormitory at VUL, WA4DM bitten by
2-metey bug. WaYZC visited by WL and WI1YNP. WEVDA/4'S
new exciter taking work out of cantest operating. WBADRE has new
10 watter on 2 fm, Repeater WBADE P doing well to 30 miles. Flot
competition Between WBAETK and WR4KSE in Winchester for



th“aMagnificent CX7"A by D S5/ orne

Features:

. All modes EQ through 160
meters in full 1 MHZ
ranges.

8. Calibration within 100HZ
on  frequency  meter
nixie digital counter,

—t

9, 300 watt pep. Con
tinwous duty cycle.

2. Broad band tuning. Instant
pand thanges without {un-

ing.

10. Built-in: FSK shift, spotter
level, watt mefer, SWR

3. True break-in CW with T/R meter, transmit  offset,
switching. CW electronic Keyer,
A Phante or write )
g, IF shift—a real QRN slicer. DON PAYNE K4iD i1, Guality-Plus.  American-
. for a brochure and made. Hand-picked in-
5. Pre IF noise hlanker that a big trada-in on stroment grade  Gompo-
really works. your gear ents.
6 RF  envelope  ciipping F RADIO {Z. Now unegualled Refiabil-
sounds like a KW. PaYN fty. “Ham" tested by-
Box 525 hams
7. Transceiver — Plus — Re- Springfield, Tenn. 37172

cetver buiti-in, fwo VFQ's. days Nites - Sundays 13. Perfection for $2195.00

(615) 384.5573 {615) 384.5643

DIGITAL FREQUENCY METER
Madernize vour station by displayving vour transmitter frequency while on the air, 100 Hz readout on AM
of $S5B transmitters through 35 MRz, Kit or assembled. 300 Mz prescaler avalable tor 6 meter and 2
mefter operation,

MICRQO-Z COMPANY
.0, Box 2426, Rolling Hills, Calf, 90274

FACTORY FRESH IS A7 BARGAIN PRICES QUADS! QUADS! QUADS!

70D, 7AD1 7403, 7403, FADA. JAT0. 7420 /419, 474 DUAL TYPE D FLIF FLOPSc . ag 3 oy alk .
TG, 741 AN A4 G TLE ALL 00 ALK | TaTe QYRS LI 1 o5 Prices are fqr complete quads, EIEr'utu.' alt the ‘ad)
TIATA K] DRIVER §2.60 478 GLAL ELIP FLOP oo . vantages of a hull-sized guad. All quads complete
42 BOD TO-DECIMAL DRGUDEK $7.50 $490 DECADE COUNTER £1.25 4 with hardware, Naisy locations our specialty.

7447 SEVEN SEGMENT DRIVER £1.78 142 DIVIGE, BY 12 COLNTER $1.25

472 ELIF FLOP Ble 7493 4 4T BINARY COUNTER $1.25 ° SPECIAL DEAL ON A QUAD/

AAYR GLIAL FLIF FLOP 602 74854 RIT L-R SHIF T REG. $1.50
74321 MONOSTABLE MUL TrvIBRATOR 5

LINEAR I5'- 708 OF AMP DIF 60c TOB 70c 2410 UP AMP DIF 750 TOM5 3%

TOWER COMBO, OR ON A TOWER ONLY.
Ppd to nearest freight terminal.

o * 2 clement, 3 band (10-15-20) $69.95

+ 3 element, 3 band (10-15-20) $99.95

I * 4 element, 3 band (10-15-20) $129.95

: F.Q.B. TAMPA, FLORIDA

TRANSISTORS: 2734 SILICON NPN T FOR S1.00 2N5138 SILICON PHP 7 F08 $1 00

POWER SUPPLY 110 VOLT Al YO B YQLT DE §10.00

BEMOLKTS P FFRE [200% | 4808 ORILRS. MaNY OTHER PARTS 4V 1L alE,
SEMDFOST CARD TOP LRLL © 3 FA10 DRDE RS 0SS TRAN S 000 Alh 15¢
TUAT B UANDLARGG. AB0L S SN0 PubLEAD

(813} 938:4213
SKYLANE PRODUCTS Topl S 3617

. & 4 mww—
THE “HI1-Q-BALUN"’

@ For Dipoles—Yagls—Inverted V-—Boublet
& Puts Power in Antenna

@ Full Legal Power 3-4G MO.

o Smali—Light—Weather-proaf

& f:i Impedance Ratio—Ocax Fitting

|

»

»

»

Gl KEY PO BOXY 176 THLEF AIVER FALLS MM F570%

LETYPE -RIBBONS-TOR

Takes Place of Canter {nsulator
Built-In Lightning Arrestor
Helps Eliminate TVI 59_95 PED

MACHINES ~ GEARS ~ SUPPLIES - TAPE

Stamp tor 202 PASSALC AVE, : Fally giarancend U8.A.
CATALOG VAN WZDLT §T|RLING, N. J. 07980 . vmcstll?mm] f,"“',f‘?"&g‘&,
. : ! ; . ) Box §18, Brieils, N.J.




OPERATING

SUPPLIES

R ecord keeping van often be tedious. But not
with the ARRL Log Book. Fully ruled with
legible headings it helps make complianee
with FGC rules # pleasure, Per book 75¢

Mobile and portable uperational needs are
{nel by t;:te puckersize log book, the Minilog.
Jesigned for utmost convenience 5a¢

and ease ... .veeeianaaiarataiaiirs

First iwmpressions are important, Whether
you handle ten or a hundred messages vou
want to present the addressee with a neat
tookmg radiogram . ... and vou cun do this
vy using the ofiicial radiogram ferm.

70 blanks perpad. coocviiiiiianan 35¢

It you like to correspond with fellow hams
vou will find the RRJ. membershipy station-

ery ideal. Adds that final touch
to veur letter, 100 sheets . .... $’. 75

and they are available
postpaid from . . .

The American Radio Relay League
NEWINGTON, CONN, 06111

traftic. WALDO reports improved signal reports with new inverted
wxp o kAPIV4 went from Conditional to Lxtra in one aitting?
WEBARNT wants help in putting up his thoee towers! Director
WAKFU uf kxecutive Committee meeting m Newington, and artive
in 85 WAKAU working more end fixmg witenna in sparc ftme.
W4TUJ slowing duwn on counties; has 2438 {0 WALWOT s 2101 —
WASWOQU 6l wortying us with Ris reculeitrant heast prablem,
W4KX's QIO .uffermg from out of town commitments. Note
PAVHES haitest plans fur Apr. K4IM had a conflict of interest
between An bug and 88 - he & OR now. Note new »sst. SEC for
phone, WA4LIH. WRAEIK made RPL double 1n Nov, with over 100
origimations and delverics pius the asual SU0 plus total; aiso BPLs:
WR4K 5G, W45,

Wb 3935 kHz2 1A0D{2200 N
VSN Inat kil 1830 Dy
VN JB60 Kt i9nn ny
VEN Tdd ks 1930 iy

Tratfic: (Nov.) WASOO 7K, WB4FIK S0k, RAENP 388, WRAKST
241, WAUQ 235, WRB4SIK Tyl WB4RNT 184, WATE 6D,
WEVDLAJ4 § 15, KPPLV/4 98, K4ALSS T6, KAKA 75, WA4TGC 72,
WBAKIT 69, WAAJIF 55, WBAKB] 41, WA4PBG 35, WKRY 29,
WAKEC 78, WAGLED 24, WAYEC 20, WATHV 18, WA4WOG 1%,
WRBYBXX/4 17, WB4HIFT 16, WAOKN 6, WBARDY 15, WR40AQ
12, WARBEN4 11, RIGR 11, WBIDRB K. KM 6, WalOD &,
E4CGY 5, WAME 5, W4DM 4, WARK 2 WH4DRC 11Uty W4s00
180, WAGEQ 30, WAOKN 20, WE4Q4A0 5 WRAEFDT 3

WEST YIRGINIA — SCM, Donald B, Morris, WRIM — Kbt
WABNDY. RM: WRRREG, PAMs: WHIYD, WEDUW. KBCHW.
Phone Net Mgr.: WABPOS. (W Net Mgr.: WHBCYR. WVN CW Net

4570 at U00UZ and D3UNZ Jaily. WYN Phone Net - 945 at
23007 duily. State RACES Net — every Han., 39065 at L30UZ and
18007, WBEBMV had 68K and all sections in 58 WRBAQE wiaved
ftom Brdgeport tn Glendale und hax a ouw HW-10L Kanawia,
MARA and Weirlon ARC held code and theory classes annd
WERDMS reports pood progress with the Novice vinss at Greenbrier
Valley ARC, WEHZA wevds Org., daho, Litah ad Wy, for Lo
WAS, (WA Chapler ut West Va. invites amateurs hicensed since
1946 to join. Fur defails wote WEESQ, Elkins. KBBCE and KBLAN
husband snd wife team, smovs snow-mohiting. WVN Phane Net
with 451 stations und 3U sesstons, handled 9% messaves. WVYN CW
Net in 36 sessiont with 133 stations, hundled 63 messypys. Ranaw ha
ARC held officer's installetion banguet in Jan. Congratulations 1o
WREALH fot S0 vears ARRL wiemhesship, WEDFC has new lltop
location. Teaffic: WBEHMV 41, WBSCYR |52, WB3DXF AR,
WAKPOS 20, WRIM 19, WARLFW 12, KROLW 10, WBBDQX 8,
WRARC 7. WANDV 7. WANOKG 5, WBEBMW 4. WAGDP 4,
WABNDY 4, WAKLIND 4, WABWCK 4, WRHAX 3, WRKWL 3,
WEBEAKG 7 O WRUKS 1. WBbAK & WRGWR L WEALMS 1,
WBEIHA | WARKAN 1, WARLEZ 1.

ROUKY MOUNTATN DIVISION

COLORADO - SOM, Clyde 3, Pepney, WARHLO - AERCE
WASUOY. RM: WHLRN, ¥iMs WBOAWG, WHCXW, RIIGA,
WOLRW, WHLLA is now the proud apeistur of twe stations, using
Drake line aund Hallicratters gear, atl bais, ail modes. WAULEP has
2 new clssic 33 beam with which he worked over /DD USEs
covenng 73 sections, in the phone 35, He ajso has quatlified for hus
DXCC 140 sticker. Cnngratulations! WELCE reports improved
operation since he neworked ks Totmefer zotennis. WHHLQT s
entoying his new Swan-3001 fransceiver WOMSY has madiied his
HW-16 for  femeter vperation ami will torward  pecessaty
information to anvons interested n this change. Coayratulstions ta
the SSN au welebrating its first appiversary wn Rt 26 Aso
congratulations 1o WALCE on recetying hus new Adwanced Class
ticket, Net traftre for Novo Hi-Noon ONE Y Es, Ui 44, informals
4R, phone patches L9, phone valls 4, time of Kb} minutes for 18
sessions, CON QNI TTU, QT . 26 sessions (Ut OND 193, QTC
75, % spevans), SN ONL 279 OTC 134, informals 44, pme vt Y58
mumties fon 4 sessivns, Calumbine QNI TI99, LFC 51, infarmals
317, time nf 1240 minutes for 27 sewions. §zaffu: 1Nov.) KWZSY
1037, WOWYX 298, WOLO 19, WHLLA 164, WHLRW (09, EQJ5SP
86, WONZL 50, WHIW 49, WOLRN 41, WeLck 55, WHSIN 2R,
WITPV/ IR RODSE 26, WADYGO 14, WBHLUE 13, RPLGA R
WOLEK & WABNTC b, KOMNQ 4, WAPHI O 2, WAUSIG 2. 19 1
KOZ50 845, WRERN 15, (Scpt. WULRN L[4, {Ang.) WOLRN 38,

NEW MEXICO - 50M, James K. Prne, WHNUT — Section Nets:
Roadranner Not, Jue-Sat, 01002, 9940 khz: Past Othee Net. su.
and Mom UIURA, 3940 kHz New Mexice Net, Tie-Sat 207,
Il kHz, RSDAA and K3DAR provided communieations trom the
Quens. NM deet buni camp tor the peiwsd Nov. LTI Pl
WHS5DMG was @ pedestrian loser toan duto tirning ab an vitesea tion
in Nov. Hope the bruites wene tot Too sevine WRSEKE and
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TRANSMITTER
RECEIVERS

{from 144 10
148 MHz)

COMPLETE FLEXIBILITY FOR

FOR MOBILE --BASE -- HAND HELD

LRL-70 ANTENNA

70’ LONG, 80 & 40 M °

3

QOPERATES ON 2 BAMDS AUTOMATICALLY

$45.00 ¥ @ 1. Landing coite for B0 & 40M doublet operation
in Cont. i, Adjustable ends to ket B) meter reacnance
USA, ppd. SWR 1,5:1 or less at resonant Frermuencies
LATTIN RADIO LABORATORIES L

E

Box 44 ©

3, Centor insulater with fernzle conx connector te

take PL-259 plug 2

4, Fittings on inauiators to tie o rope

Usa RG-3/1 Faeder
Owensboro, Kentucky 423017

NEW
FROM

A £K-404 DELUXE KEYER 512495
I # ALLTHE FEATURES YOU'VE ASKED FOR

A o 115 vor AND +12Vde
® READ 1N, 197% Ga REVIEW DF SiNiLan
EK-402 PROGHAMMABLE KEYER

WRITE FOR BROCHURES

ELECTRC
DEVICES o 4uua 2 MOUNTAIN VIEW, CRLIFURNLA, 94003 « TFL, 215 #1486

{1l

NOVICES
Neod Help For Your General?
Recorded Audio- Visual
THEORY INSTRUCTION
FEASY « FAST — PROVEN
Mo Electronies Bavkpround Necessary
For Complets Fres information
Write: Amateur License Instruction,
Box 6015 Norfolk, VA 23508

PAYNE RADIO
Power Amplifier of the SEVENTIES

Lo

- ' L 7 J
Phone/write Don Payne, K41D for a
hrochure and big trade-in on your gear

“The ALPHA SEVENTY

Box 525 Springfietd TN 37172
Days: (615)384-5573 Nights: (615)384-5643

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA
THE OWLY Q8L BUREAU to handle all of
vour QELs tn anywhere; next door, the next
state, the next country, the whole worid. Just
bundle them up (please axvange Alphabeucallvs
and send them to us with payment of §cenis
auc i,




get a fair deal at

TRICCER &ictionics

where th_e HAM IS KING

NEW 1972
TRIGGER
CATALOG

O RELP Your
BHOP 8Y MAIL

Everything
far the Hami

Send for this reliable buving gmde to
carefully selected Amateur gear. You'll
find it easy to shop at TRIGGER by mail.
We make fast shipment from complete
stacks of all the leading brand equip-
ment—generally the same day your or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

BEST TRADES iN HAMDOM

Trade high with TRIGGER. You'll find we
aillow you more tfor your present gear.
Write for quick quote.

Instant Cash for Your Used Gear

Describe fully what you have: Make,
model, moditications, accyrate dascrip-
tion of condition:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO
ALL PHONES: 312/771-8616
e

TRIGGER Electronics, Dept. Q272
7361 North Ave.. River Forest, I11. 60305

I Send FREE 1972 TRIGGER Catalag

FREE
Cmulqg

tHame

i
!
I
I eitase srinT - -
i
i

sddress

City. State 2ip,

b e e e e — —

1o

WHSDILL sl out to sepvice the repeabin un MY, Vavior on Nov, 27
wnd got cateht im0z lightnmy wid stow storm Foreing an aver night
“tay in the gransustier shack. feports are that skibe electricity
makes the har atand on oend, WASDHL has o ew Allied 190
s pner. WEDALD s mstalled a foot switch tor phone paich service
WIKMC fimds the phowe iet an essennial service Jonnp tefephone
fafure an 01 1 several pules from the house te the ench gate,
Trattw: BAMAT 193 3UAK b, WASELG 38, WEPDY 13,
WAMYM 3U WBSAKD 22, WaDals 40, WASOIL 12, w5DMG 10,
WAIRI) 6, (WSRWY A, Wﬁi.}MH‘ t, WASING 5.

DTAH — SOM, Carrell b, Soper, KTROT - sis5 %TWEE, RM:
WICN, The (tah Agstcur Radio 4 uh’s pew pres. for 14992 15
WATMER, Gowd tuck in the comiag yent Bill Che Club held thelr
Christmas Barty Do, Zngwith an exsellent turnaut and @ good time
enoyed by all, WATHRE handied 150 phone patches tanng Nov,
for the servien persanngi in the bar want gecs. | he Wasateh VHI- Net
meets every Tue  uaf (900 MNT 146,34 0 idomd qut MElz ar
sinplex 14084 MEz. gl interested  persans s mvited o
participate, The Heehive Ukah Net meets daty ot D230 MST and
i e havine 2 inerease participation, NI Y26, QO TC A7, average
time (7 13 minutes. Trattee: W27RM (52, W70 & 128, WRTMEL
fo, WITQU 1) K780 9,

WYOMING -~ %M, Wayvne M. Moore, WHI — N KINOX.
M WM, PAMS WETAK, RTY LG OBSs: RINGQX, WISDA,
WATHHA, K1Y Nets: Pony buapress, Sun, at OROD nn 39200 ¥0)
daiby at TR0 nn Sally; Juckalope Momn, throush Saf. ot [218 un
IO falt, 49200 WX Net Mon, through Sat. af (6 33 nn 39700 PO
Net TY94 Mon, through broon J9S, Caspet 1ost 8 couple of mooe
hams ~ WATHIR sl WINAH. New utiwers for the Casper Clubin
1977 ase KTRMT, pres: W /LRI, vivepres; WATNHP, secy -treas,
Cheyenae e tentatively agreed to host the 1972 ARRL Division
Conyenhon. Date aind time are oot koown ol this time. The Casper
Clol Nas purchesed aonew solid state Z-meter sepoater aud will
i tmn it undey the sooe call KIKMT. The Wyoming Mobike Club
hiud w very aiccesstul test Bl Nov. of ther capubilities Frathe;
WHT7h S), KTVWA 32, WISDA 31, WTRHH 25, Wyyww 24,
WTEENT T8, WATNHE », K IWTE T

SOUTHEASTERN IHVISION

ALABAMA — HUM, dames A, Brasheur, Jr., WBILR] - &
WaltH, RM: Wanl 1 paM: WaWLG, Hegret tn toport the pasung
uf WML WHAVEW 55 avhive o 810t U ow using @ ilew
natelsbox, WNASON has wpain queithed tor 816 R4IK v active
Wwith @ ey SB-200, WEBASVIH v wokang oy pew EW-101, W4ZWE
woved tnthe counfrv and among sl s antennas, be had 2 long
sare Fhat wis too 1oong to messtre! Conprahilations (o new ARRL
atpimte the Covington Radio Club of Andafusia, The Huntswlle
ARC sot up sume Sfations raently i oa Inegl mall to enginate some
bolsday trathe and evervone bad a balll Acgoyding 10 neports tram
vty ECs we fuve onlv 108 ARLE membirs i the sechien, | aig Sieee
there tonst e more, How sboit 8ETT Did yon subnut a wpurl ot
sulr achvitios” 1P oot be sdre and report oo vooe LUASLC
Appointerss I vour appuinteient was dated more Hug one sour
o, dtid You ddesite to continue the apposatment, please el me
kn Appowntments: WBALUD as BO; AT and WBVEW as
Pss Fadorsed: BEHIM oy B, TrafTics WHISYX 373, WRESVE
207, WBALAT 175 WNASON 132, WEBAKDT 23 WRIOKT 94,
RAAYL B2 widI ML) 75, WBAKSE 510 WERANL B 2H, WBIVEW K,
WALYLK 6, WA 2,

CANAL SONE - UM, Larry Moebidien, RZ4540 The Canal
Foie Phate Net meeis cvety tue, af IIUEE wn 370 LH?2 and the
<ot teflegs, A Cimad Ao wmateuns awe centindad that fan, 29
a1 ane fhe ARRL SEEdavs, (e SREC aud RACTC Nt in the
Camal Yoo, ane aol suificently ongatzed o parfieipate o His
veatr’s ST Howewee ol Conal Zune atiotenss gre utged i monitor
e participate durmg tis pernod, Sgpested Bres and foegquenves
ane: atter 1400 lowal e, frequencies S347 By amd 36700 Lz,
Canal Zone amateuts oy asvited to paifeipate i the 3 RIC Not,
veety Mo ai T laead time on 3790 KLz, Lrafficr RZSGW 1,
RESTV N

EARNTERN I ORINA — %M, Rems K. ke, Wil =bo
WYl A 0 WASME. BAG WESOMG wnd K31 HY. PAMs:
Waoa 70 ,mi WasDR qu, Flordy visiines bring vour rgs along
and QNT ane of Hhe foliog un ety semd 9 gwessage bk inme? e
da i thewing business. Plenty of goepeaters for you Piders too,

*rr Freg. (M THST Days Ayt LI Biss, igr.
LN FI1S 0430 X046 4 By 1w ale A0 Wiin
AN Ao R edeE T Iy e WHIOMG
tHN Aal wte juan ¥y wab Ty Ly WHIORCG
WUN 0 2708wy veon Iy .Y te EL3 . IMi'NF
[N Sady MY Tinh A M5 EES TN X1 S CHANGR



A camplete fine of world
¥ famous British equipment

i Transceivers; separates,
1 e
| ELECTRONICS and auniliaries: 160-10M

LIMITED KW ELECTRONICS

10 Peru St., Plattsburg, N.Y. 12901

N OW inthe USA

MODEL 48MV MATCHVERTER WILL
RESONATE ANY 40 OR 80 METER
DIPOLE/INVERTED VEE ON 160 METERS

4 w Handlas 250W PEP (140W DC)
B Use coax or open faeedline
| A#47$39% Prd @ Use with any SWR bridge
TOP BAND SYSTEMS B Made in USA—Guaranteed

! 5349 Abbeyfield, Dept. 4, Long Beach, Calif, 90815 !

STAR-TRONICS
INDUSTRIAL AND GOVERNMENT

ELECTRONIC SURPLUS

/SEND FOR DUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore, 97217

dant s P R R ey ™

ELIMINATE ANNOYIN@
*CHANNEL
CHATTER®

P ROBE~NASTER SCUI

The 5CU-1 cancels cut all undesired signals, you hear
calls trom selected stations only.

. # Fully tested and ready for installation in .

your AM or FM rig.

# Includes encoder and decoder. Only one
unit per station required,

5 walling channels,
Autamatic reset following each call,
Only 3'x4"——uses integrated circuit,
Stable with temperature and voltage.
Can be powered by almost any source,
Full instructions—90 day wasranty.
Write for datz sheet or for smmediate delivery send
33750 to

PROBE-MASTER Electranic Services, Inc.
Rt 1 Box 139-DQ Lewisville, Texas 75067

Breater inguiries invited,

W‘l—-—t—-‘_o

7would like the following League publications shipped to me postpaid. | am

enclosing payment of §__.
Ship to this address:

—. (These prices apply only to the USA.)

= o/ .| 1

STREET 4isuvveanonnnnsrnaaasossteasssnnsasnsoronconerassonnsnannnnes

CITY et iienreiinnnnnnnnnnsssss STATE ., 0. .. ....... ZIP

ARRL HANDBOOK $4.50
The standard comgrehensive manual of ama-
teur radincommunication

UNDERSTANDING AMATEUR RADID $2.5¢
Written for the beginner—theary and haw-to-
Hnitd i

VYHF MANUAL $2.50
A new and thorough treatment of the amateur
vht field

LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q&4 for
smataur exams

HOW T0 BEGCOME A RADIO AMATEUR  $1.00
BY about amateur radic and how (o get
started

U

2 et s m v may

A COURSE N RADIO FUNDIAMENTALS  $1.00
se this in cenjunction with the Handbaok
ANTEMNA BODK: $£2.50
Theory and constructien of antennas

SINGLE SIDEBAND FOR THE RADID AMATENR
The best s.5.b. articles from QST 5100

L THE MORILE MARUAL $2.50
1he hest matile articles from QST

RINTS AND KINKS $1.00
) practical ideas for your hamshack

OPERATING MANUAL $1.50
The technimues of aperating your amateyr
statwon--0¥%ing, ragchewing, traffic, emer
zencins, etc.

(Plecize sse tha other side of this page for an opplication tor membership in ARRL and 12 inwves of QST

THE AMERICAN RADIC RELAY LEAGUE, INC., NEWINGTON, CONN, 06111

ms 2-72




e
NOMW rrom MurcH ELECTRONICS

THE ULTIMATE TRANSMATCH

See Low McCoy's article July 1970 QST. also 1972 Handhaok

o Use with any fed antenn.

MULTIBAND ANTENNA 10 - 80 M

& Field Proven 4 years

® Sealed center insulatar, 102
ft. copperweld antena  wive,

or rendem  wice
ideal for apartment dweilers

e 2 kW P.EP. {11 kW contin.
uuus) 1:1 5 SWR to trans-
mittor
10-80 continuous, including
MARS

indicator
Heayy duty t
(4000 wolt capacitors)
Rotary Inductor with turas
cayunter and logging avea

MURCH ELECTRONICS

.

® Bujlt-in  Monomatelr SWR
. throughaut
[

MODREL UT-2000

127w 12* d x 5% h, 8% |bs MODEL 68A, 2000 w PEP,
$119.95 MODEL 688, 1000 w P.E.P.

Box 35 Frankiin Maine 04634

30 feet heavy duty twin lead *
Coay fitting to connect bwin .
iead to %2 ohm transmission
Tine (68 feet or more, not
included}

Reagy fo use. GOreat onm xil
bands without z transmatch,
Even better with the Ultimata
Transmateh

l $34.50 p.p.
$26.50 p.p.

207-556-3312

GROTH -Type

COUNTS &% DISPLAYS
YOUR TURNS ﬁ

® 9299 Turns \
e One Hole Panel Mount W
& Handy Logging Area
® Spinner Handle Available

Case; 2x47; shaft 4 x3”
Medel TC2: Bkint 214", Knob 1%"

Prices

- s&m Model TC2: Skirt 3”; Knob 2%

TIRE] R H. BAUMAN SALES

P.O. Box 122, ltasca, Ill. 60143

DIRECTION FINDGER -

MODEL
DF-%&

SPACE AGE DESIGN

<IDEAL FOR A GIFT
MOUNT IT YOURSELF CENTERED

ON YOUR QTH
= DXing MADE EASY
< EASY TO LSE 1T5 FAST

<QUALITY INSTRUMENT
SHOWS SHORT OR LONG PATH
= GUARANTEED

SEND FOR BROCHURE

=y N

329.50 PPD USA DAVID M RUGGLES & ASS0,

I SAN JOSE CIRCLE
FLORIDA RESIDENTS ORMOND BEACH
ADD 4% SALES TAX FLORIDA 37074

K4 DAY DAVE

| would like to become a member of ARRL and help support its many
services to amateurs and amateur radic. Here's my $6.50 (in the U, S,
and Canada, $7.00 elsewhere). Sign me up for a year's membership and
twelve big issues of QST! Additional family members at the same U.S.

or Canadian address, $2.00

My NOME . .ovvverrnnnnnsenenvenaensaaesassCalloioia.. .,

LT = -1

CHY v veeeennieerrenineeenannensen. State . ... Zip. ...,

tPlsciae see the other side of this page for a list of availuble League publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC,, NEWINGTON, CONN. 06111

Q5272




FMTN 7153 1700 Nnnn M-% a5n 21y 26 WasDR
FPTN 3940 T300 §:00 P M-S 314 114 26 WB4ANCH
FAST SHAG 2300 fpo Y Sueb 89 (51 26 WhAMIQ

RPEers: WHAATW. WBAOMG. Veratihity gdves PSHR 1o WB4OMG,
WRATNTG, BAMAD amd WEAVOS, WALV reparts WADUG Fammu
ARC handled over 100 radiogeams tor the Hobby Shuw, Thanks pu
to K2GBE S, WIOTO/S, WA3CIG, WACL WHBADMZ, WBaalw and
WACLILY WN4RGO thanks UB TN — they handled bis First priorify
muessge, WHADEH §5d for 56,300 prints. Tentative plapning for
the Flonda QSO Party this year vally for sevopnition of Aggregate
Tih Seores, Umon gang! Now that your resied vp Trom the 81§ -
why nnt try 8 8. Valentines sadiogram to Aunt Minrue up fnaw th.”
WE need some organizing among the RYTY gronp; hew about o
traffic net. Deap g dine to WHLE or ARL 7 for RLIY sked — and i
Aoit want 1 make Yhis new SUMS BB complete ik your Siation
Activity report via the net of pear choive! tlope su'll work
SRDECC ths month! Trattcer {Mov)) WBAAIW 730, WRAQVO ey,
WEAOMG 366, WAGITH 332, WB4NCH 08, W4l PC 199, WB4HR P
W WADVO 180, WASNETD 186, Wallb 145, W4sDR 1du,
WEB4HIW 723, W4DOS 85, WHAMIO B2, WANGR %2, WHAHML B1,
EABAC 77, WRASMA 72, WHATPES 49, h4QG 42, KAIWM 58
WB4PNG 54, W4BM 51, WIILSR 49, WA4HRD 48, WhiA 41,
FARLM 36, W2LEM 35, KIFYN 33, WBANKE 33, WAABGW 3L,
WALHIH 31, WAIYT 31, WAGET 29, WARSXM 78 WaKRO 27,
WaSME 217, WALAD 26, WBAFIW 25, WARGH 13, WAdOwG 13,
WRARLU 23, WHZAR 23, K4KE 22, WaYPY M, KJLBE 9,
WADRIE 18, WAFRUE 18, WBAQIH (7. K4MVY 16, K45CL 16,
WIFEN/ |5, WBAF)Y 11, WI0DGX L2 WA0OE 127 WBdAa 0,
RAOTR 10 K45JH 10 WNARGO 9, K4DVWH WeI'H 8. Wkd(D

K, KdkIw 7, ., WHANCGL 7, WANTT S, WAMML 2 WaYSO 2, coera
\,\ AJUHY(; 2

(;l'.UR{'iM UM, AL Garrbon, WAGHWOD —
Nt tre. Timepd Hays AN Lo M.
LisN BRGS0 I0DN By LT3 e ) SR HIAY
Lt S B AYTE LML DYy WHIDMO
o UM FTIR A by 1R, il Whaspni
Oa.Unpcker  3aws 300 Sn {07 s WAQU

HA000 reports that Ly bawve been muatded tooall (X stations who
aurhed the Georgia Sotithern College specil event siation K4 [,
Stide-oule ctatiops destring, 2 650 e asked to wnd an 848 o
W4ADOD P.ORus 1067, stadeshoro, Gz, 343K The Southwesiem
LX Club clected the following offices tor 1977 WAOI pres..
Rl K v pros WAGTS, seoy s Wi L, treas K4EZ ) aet, mer.
LXees i the gredter Atanta area desicing 1o (pin i or soe yaod
tellew<hip and improve thewr BEXCC scores gt the szime time are
fvited te vettact any ot these ofhicers. New offieers toe the
Aagusta Radio Club are WHASKO, pres; KAPSW. wioepres:
EAOHE, secy ~treass Traflic: WHAOGN 187 WAKEE 144, K40
RY. KABAIL RO, WEAMB SK. WH4SPR 4%, WRARUA Jo. Wi Pin 31
WRAMIIE 38, WAIWQU 16, WACAN 33, WRIPEY 24 WARNL |6,
WIIN K, WADOC 6, WAL DN 5,

WESTERN FLORIDA  SUW, Frond 8L Boiier e, WaRK

ST WAIKB, RM- K4LAN, KUY WAWEB, 1AM WANDOG,

Nrr KMz TuneidifDays Segs N [elin
WEIN JudT A0 Dy Rl 437" T
b dest dodafaing Dy ey -
LAl TN 3Tis a2ou by -

Muote nvw e Tor WEEN 2102 Pepacole KOBADE o on

Ri-meter RTLY, 8507170 He shft, WA3OQDAM has new tower and
sig for b meter, WRANDNVM moved toonew QTH WRAPRW. K41 RY
and WBAIHE we eaperienting with dapeter facsipitle, WRAICY
seuppoiited FURALAN senewed O aefivity D WRSWWA g pew
Navice, Milten, WRAIRP back on the air from pew QIH WNGWXP
W ones ham oin Gulf Breese, Bort Widton: W4 D WEBIUFK aod
WHRETPR avctive on OVTN: 1PR NCS on Wed WIWNY active on
Tdaveter sobomd Hlemeter ow from Nicevilfe. KAKFS:3 an Al
Weather UMficer af Hurlborr. WBINHH buiding s own pear?
WHIKON AWILXW amd WABYF lepching a Naviee clse at € hos e
s Petonieh Spongss WRANIB. ¢ D anr tor Waltow Lownty
peceivd s ekt Panarma Critys New PCOARC officers ate § AHINC,
press plus WHBAGALL, WRALEL and WBINT Q. KAVEY woorked all
suctions and gof a ey seate in S5 Cipley s WN4PVH now bas o
iech tweker, WAEKHE and lamity spent holdavs im0 Ane Blounts-
fown: WRIUOH  ostalled  an HR-2A finomolyle. Manaiena:
WHAYBL o new ham on 2 meten, WAKCA renewed FO appuoint-
nent, My sincen: thanks Yoi yoo vote of contidence b setuening
we a5 Sor grothes terme Erdhic: tNov) l\-\\": Y254, WRANRBD
DA ROBADSA 153, WBALF] o4, WANCOG 24, WARKEH 13, RIDOT
f L) WEARYZIE 143, KOBAI S 68, WASINC 65,

ARGONAUT
R

c BORED

FO WITH HIGH POWER?
N GET YOUR KICKS

|2 NEW TEN-TEC

A

* ARGONAUT

Y“FIVER" (5 walts, 5 bands, 5 Ibs.)

IN STOCK AT

ELECTRONIC DISTRIBUTORS, INC.

ﬂ Communication Specialists tor 33 Years
1960 Peck %1, Muskegon, Mich. 49441

ARGONAUT

C»Z0O00T> ACH>PZ00O TV

o

Home
training In
AMATEUR
RADIO

NWRI, lesder in Communications, Television, Elae-
tronies and TV-Radio harme trmmm;. now offers the
first in Amateur Radic ¢ourses, designed to prepare
you for the FUCC Amatenr License you want or need,

Don’t lose your favorite frequency

The FOC has said “either-or” on licensing, but to
pasz Advanced and Extrs Class exams, you need
the technical guidance as ofered by NRI. NRI
Advanced Amateur Radio ig for the ham who already
has a Cenetal, Conditionzl or Tech Claga ticket,
Basic Amatenr Radio is for the beginner and in-
cluden transmitter, 3-band receiver, code
practice equipment. Three training plana /
offered, (Get all the facts. Mail coupon. Ne
obligation. No sslesman will enil en you.
NATIONAL RALIO INSTITUTE, Wash-
ington, BLC, 20014,

sevenvsassss MAIL NOW ranrancaanen

: NATIONAL RADIC INSTITUTE 50-024

« Washington, D.C, 200

+ Pleasa send me mformstmn on Amateur Radio
» training.

. hName Age

+ Address

E City State__ _Zip_.__
* ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
IR N RN NN NI NN NN NN IR NN NN NN R ]

129

P arssddusntitarrs



QST
PROTECTOR!

4 - .

J €. ver TrY to find a back issue
of ST in the stacks lving
around your shack?

Are you tited of hearing com-
plaints from the XYL, YL or

Mom about those magazines

being such a4 mess?

Why not satisfy the ladies and
make it much easier to use
your §Ts by placing them

in binders? Fach one holds 12
issues and comes with a nice
gold label to show what yeat
is inside,
QST BINDERS are avail-
able only in the U.S. and

possessions for $4.00 each
—-Postpaid.

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111

SOUTHTWESTERN DIVISION

ARIZONA .+ 566, Gary M. Hamman, WHCAD - 560 K7GPZ.
RM: KTNHL. PAM: WTUXZ. Cougratulations to those ciected to
atfice ot (932 in the Bollosing ogsmizations. Amateir Kadio
Connal of Arizond LARCAL KTYWE, chmi: RIYTR, vivechmng
WAL H, wex., WEICE/WT, treas Arzona Repeater Associatinn
CARAY RTKILD, pres. WIERKY. vite prs; KIESA, corr seids
WATKRN, 1ec. st WATADH, ez cusfodian. QW Puehle Kadio
Cloh GHPRCT WATICK, pres.: ETORN, vive-pres,: $TMGE.
sovs freas,s WATIEL, wontroller: WIFAN, editor Neattsdade Ciub
ISARC) WATSAL pres: WATIWH, vicepres,; WATOVH, sevs.|
WATIRZ, treas. WTDLL, mumber-at-large. ‘The awmmal Winter
Hambest sponsored by AKCA will be Sun., beh. 6. at Snuaw 'ouk
Park in Phaenix, The ARA 15 handling arrangements this vear which
inchrde a potfuck junch, pires, transmitter hauts, tables, vic. fhe
Arzona ARC st up a demonstration station and handled Chrstmas
messages from Bayless 161 Coundry Store in Phoemy, KTIOE and
TYL toured Okigaws as puests of Kadera ARB. ken fas rin uver
150000 patches tol sivieenieh avenes. EIWTE has spent some
time in Earnpe, WTOLIE s a new Td-X trnsmitier fo matcd her
14, Section Met Cortifigutes were esmned by ETEMM, K7GLA,
WATHT], WATEQE, LIMTZ. WATNOA, KINTG, WIOUE and
CIRLL. Traffic: RTNHL 2200 KTNTOG LK RIMTZ 114, KTEMM
M. WATNWL 19, WTCAR 14, R7RLL w. RTGLA 8, WIDUI 4,
WATRHOL 6, WATICR 4, WATNGA 2,

POS ANGELES  5OB, bupene H. Winlhno, WoINE — BM:
Wal¥Y. Irathe oi SCN 1S hepinning to pick g, WelyY and
WHREZVE are bring hopt husy, WHKMC recewad delivery on a new
FT-101. WoPAY i~ vacabioning m Vahifi. K6ASK sull operating on
477 Mz I aod checking mta 500N 2 tratfie oot WoRW doing a
Bane dp (ob as ONY We need mone O0s o miterested please (¢t me
Lo, WOUME bas & puod article in the S Gebriel Valley Radlo
b papei (egarding teducing the vifpat of the Hdain a1t
drive g e apitter, KoSUD avmnged bold toip ta Mt Wilson for
the Karacia Radio Club members. e Santa Clatita Club e their
jestaliation dianer adt, Jan. 15 o Van Nuys, WoNIU gave 2 talk oix
1% ot the San Feroando Kadio Club, Wo I XJ seports the Los Anzeles
City 4 B Bnard has st approved joming fhe Lonaty HACLS
wstam, The Palisades Amatenr Radio Club has printed a new
tembership wnter, RGREU @8 now a piuno luner-Tech. Ihe
Ramonz Radio ¢ fub station Jicense is KhSIR, WAG) LA meovering
frum an operation, Vae Crewunts Yalley Radwe ¢ iuh had therr
Cliristrmas mpet at the Kings Arms n Burbank with 34 members
present, WosPH is o proad fatker aeain. WoHs had a snatl group vl
the OUWA tieet in Muptrose for 2 Chinese dinaer with WoAM,
WaMAR, WaMl.Z snd WoC present. WAGPMP still busy building
Chtoamd uht conveiters, WEGOLD with West Valley B9 on 85
SO afill tawing attenmt troubles, K6FA back trom the cst and
sctive on 54N again. 1t hys been sugmeded fhat the OU appaintees
have  set-torether and  discuss vurious moblems that they
encutntet and have wime qew suggestions, WeUSY has been getting
g It of gir hme thmg KeUYE muhey BPL jomin — 31d bime an
gy, WORU'Y preparmg tor DX contestin beb. Thase interested n
the Sonthern Clif. A TY Club canfact WHBE XL WBSPKA was
aperatmy ont 85 MlIe during secent DX contest, WASAAW finished
briilding new keyes and abo bz aew BRI for moivle tse. Vet
Has beeh Jutive as an PO For over M1 vears sind shill checks into net
lue, 5130 P on 25680 ssb, WEBaGGT reports mio the Chaone Uity
Net, WREINE prownfed shdes on ARBL st the Sai Feemoudo
Kadio tlob, fhe DOTC hal 2 peb-togetivr dotet ab Riodies
Restuurant b attended with WaDRY and WoMAB us MO,
WABAL keeping skmls on 7 MELZ. Trathic: WBINU 330, WAOUQL
L ReDYR [RE WoLISY (46, WoOAE 121 RnUPH T6, WRGZTI
2, WREYEZ 42, RO A 36, WAGLKD 1T, WAeDHM lo. WHGR UK
S WBEREO 25, WolVe 20, WAGAAW 1. WoLAW Y. WhotOL &,
WAHEILLT 6, WHDIGH 3, K6ASK 2 WOl kot L |

ORANGE  NUM. lerrv B VoeDulh WHMNY - s SOM:
Richard W, Rirherk, EeUTD, SFECY WEGCOR, B SYBOARR,
K6tID, WhetUR med WoUPBE were wiiest speakers Wi the fee
Pretarest SKC uecting 10 Gilman Bt Springs. Woidl 5o new QRS
i SUN aad Urange €ounty 4-meter ARLL. Nppemtments ane
aearlable Tor PAM wd Q10 for vhrs (10 WAIR made the Sept M
Hom Roll vawe o, New affiltated clubs ane Teoy bhgh ARC of
fullerton sl U6 Riverside ARG $R6VIE made BYL tor Nov.
teatte wgnattons and debveries, We anil mes WoLR whe slied
Fhaiksgving day. He sz one of the Leg sD-year ARRL membors.
B WALIVA repoits the Omnpe County Ameler ARIC el
handled 12 tirisd party messiges (s Nov, The fnyer Ul SR Bedl
115 ipst breal dralk Now, ©on T mekers ssh, WoDLAD ez new Assi. EC
for i Bernordioe € o, aud is Net Confrol fur the WABALY
opeater AREC net. ko THB seived as Net Cuogtrol tor the Barstow




o Yegas motorev.ie vaces with neady 300 sHuation reports in nine
fours. WAGR il s wotking 75-merer DX, Asl, SCOM KGCI
presented a fallk on the Riverside Co. RACTS ower siation KEIS) ot
emet, WEWRY  mports the following dabons pruvided
communizations at the Lake Hgvast chiinpion odthoad motor
rpces! WHGPR. WR), WARCGE, IEEW. DAD, YKL, MRC, BYY,
WEAOCGC, FEl, twey S stuation weports wete hnmdled K6Z0H
wnt me a Nov. 4 copy of the "Liesert Seatermal™ adwspaper which
cuhtained o writenp ai Desert Hot Springs aeen eadin atmatenrs
WoORBD wis pictured 1w the Eucerne Valley news fakme 4
Fhanksgaving duy message for fuker iransminsinn vin NTS. Glad to
soe #his publicity, PSHRE: WoMNY 0, WAaaT va 37, WEBoAKR 23
Traftic: (Wov.) WBOVTK 410, WBrAKN 184, WOQBE 81, Wo s
A, WeMNY 71, WAGTVA 47, keGeR T WalB 4, waiyR] 4.
WEBAZTN 4, WABYWS 2, WaNII 1. {Cot) WONIT 2. KeOPL (.

SAN DIEGO - HOM, Paul € Thompson, WERRR — Awi §OCM
At Smith, WeIN). SECT WATAL Thanks Lo all members of the
AREC and WIS and the CD who purticipated in the SET in Jan,
Congratulgtions to the new otficers ot niganizations here in the 5.0,
section. SORARS has eleoted WAGSHT, pres. Bl Cajon ehected
WABHGH, The Novice crystul bank 1= in need of anuther depouvt.
tunfact mar. WBGLY G, Novice nets pre on 3775 KHz, Sun. K A M.
and Tue. at 14930, Members ot the southern district heid an ST in
couperation with the Chuli Vista Red Cross. Comgratulations tor »
job well done, Cluhs: Nofth Sheres attended 2 program of ARRT
films on smateur activities. FI Cajon held eclectinns and @ pothick
Funauet, Thiv was WHGODR™s Bist your as pros. SUBARS held
clechions also, Palomar beld o party af Fallbrook umd WeDEY s
pris. for 1815 year, SDDX Club will begin holding their meetings at
the Cenvalr Gun Ulub, Gillespi Frehd, TVARA s bolding meetines
again at IV Callege. Also TVARA  has been  providing
communicaiions ta e Anda resctie tar Bura warihes. Station
activitien: WAGHLA now is on 2 meters; KoCAR v kU for the
Impenal Valley hstrict; KARTO has 432 eour in operation, Many
stations helped n the check poinl Lotununcations  for phe
dune-bogey paves Jano 1oand 20 PSHR: WOBEA, WHI R Ymffic:
WaVNG S89 WRBGE 81, WRINU 282 WReHMY 07, K6KDi
i, WHLRL M WoYKT 49, WelEY 24, WEbVREY 13, WASRS &,
KOPM 5, WoML 2.

SANTA BARBARA - 50U'M. . Paul Gagnon, WASNDTT — Sl
WOITA, KM: Would, PAM: KOEVLL | have buen enconrpel by the
atber ol people who have been checking into the section net on
I35 at Bl PM, Wed, We lave had poor bawd conditions, bt
they will improve. [ hope to pass vut all the Bitest information ol
invite ol to check i with any aquestiom, WHIDE sends D3 igal
Bulleting vn 7INS kHz at 7100 PM. Wed, Mew RS appuointee
WL LA tonk SCN et cortrol for we s hite ¥ was out of town donng
et wedd Moy, Thanhe Bab, WEBGBWY, i petting active agsin o
CHE KARYO has moved to Bueltop and plaes oo a SUU-E, Iome @ e
OVS WARTOX is gu active net controf on the Channed Cities 2aneter
net which meets daily st 1X300 foead on 1453, Comeaitiees e
vorkong hand on plans bor the 1977 5% Division Conyention to be
hehd in Santu Marela. WAGC X3 55 2 newly Lvensed Techniciin in the
Ravwood Park wiea. Don't torpet the B%s for vonr XY ut fevncite
Y4 oun Valeatimes day. Tratfic: Wella 13y, WAsWYR 34,
WEBOMXM 25, WEAPGK T9, WARKDX 10 WALDLET Y.

WEST GULEF IHVISION

MORTHERN TEXAS - ~0'M. 1 Guene Harrfson, WiILR
Awd, SUM: twene Pool, WANEO, T WASVIW. st RIS
WASKIE, PAM: WSBOO, RM: WSOGE, Attention all #4 s Plesse
send reports re ARKC work to Miss Ruth, The DARC Christmas
Farty svis held Bee, 14 at Windmill Theater, Congrats to WASSRE
uy exeeliont job at Port Aransas during Ciaiile, The Tex Traffie Net
moving un uted upward in elevk-ing, WSPL'X sport o plly held
Nov., 2T with 22 rally points controfled trome W Ramada 1nn.
Participands jnclide WSHS, KAVOU, WAS 'UT, WANSQ, WiEPCY,
WASGXE, WESWY amd Nick Fomniope New class oan Skywarn
\tartcd Jan. 15 at FERW Bureas, DARC S8 wore 713 o phone s

A1 onoow with 85 and oR wetions respocively, Following ¢
4;1nnmtm¢nh aver Bae yers r\ld wrg WASUTIS, WAOWE. KSGLE,
WALUIVE, KSCLH, WSOLA, WERID. WaIYL, "\, SDXT, WSEOS,
WASQGE, WASCMC, WSEL Y. Wia), KSAVG, WSMBP and
WADIW, WASYDY reports 1936 poipts, B9 wetions i 55,
WANWA ome of mowving Torees behind Irving ARC repenter. The
Temple ARC group campleted feld frip (o mspect MARC P Hood.
Kilocyule AKC meets ot Continental tan, WSSGM new schoul for
Urmrtal Class has 12 students, WASKILE nally toond NETEN on
270 kHz B:on AW, Sun, WA eyebank unin toe 1illas drea wishes
to thank those stations operating mesn 3950 kKHy from OF00-01 152
tor decontiouames: af “fape parches™ duving fifteen vainutes ot
vyelank operating. There are 14 new Novice ficensees in Dallos.

RANDOM WIiRE ANTENNA TUNER

All band operation [(80-1D) with any wire over
guarter wavelength. Absolute 1:@ SWR. Full
amateur legal power. Turn counting dial on
rotary Inductor for exact resefability. fdeal for
portable or field day vperation.

HALL BAND QPERATION
EUNITY STANDING WAVE RATIO
HIDEAL FOR PORTABLE
WCOMPACT, 5" x 6% x 107

HFULL YEAR MONEYBACK GUARANTEE

SOLD FACTORY RIRECT ONLY —  $63.00
W6's add 5% California sales tax. Send check or
maney order {$15.00 deposit on C.O.0D.'S)

Price F..B. tactory.

e W PRODUCTS COMPANY

1403 SOUTH FIRCROFT STREET
WEST COVIMA, CALIFORNIA 91791
TEL, 213-331-2430

RF SPEECH PROCESSOR

Fusit ey,

S gy
gy

® INCREASE TALK POWER TYPI!:ALLY 5db

& UNIQUE PLUG-IN UNIT-—NO MODIFICATIONS
NECESSARY T0 THE RIG '

'SPECIFICALI.Y DESIGNED FHR THE 328-1,

® S-LINE Qmu.mr
.Ptit.ALléueD _
@I ouT SWITCH

. lSMALL SIZE_BY USE OF PIEZOELECTRIG

DRIVE_ MECHANICAL FIETER & SOLID STATE
COMPONENTS :

2 :fornls Remdrnh add h% Sales Tax

DX ENGINEERING

2455 Chico Ave,, So. El Monte, CA 91733
213/442.7952
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FREQUENCY STANDARD

Only
$32.50

tless batteries}
POSTPAID USA

® Precision crystal

® Fully guaranteed

* Markers at 100, 50, 25, 10 or § kMz se-
fecied by front panel switch.

e Zoro adjust sefs fo WWV. Exclusive circuit
suppresses unwanted markers.

e Compact rugged design. Aftractive,
pletely self contained.

® Send for free brochure,

PALOMAR
ENGINEERS
BOX 455, ESCONDIDO, CA 92025

com=

75-382 AUDIO OSCILLATOR

Frequenrs rapge S0 te doiobe P8
joo fuur Bands, outpul imp, Dion
fhims, ampliludes continuuns varl-
able (=11 vodrs: Freg response 2
(ps by 150 pop PR appmox, 1
13147 B¥eq  Aevurdey -H6CH, stubil-
ity &2 Humo s DR nelow
paterd anfput’ sttenustor ety
LOAfE s A0 Mlero., ¥ R 0T el
¢ Ajlerornits.  Peewer dhput P15V
B 1600 pve CHitput M MY, Veith
nipe tuhes, calibrrted tuning dial,
Freq. Tange awlteh, onrput leved
cont, witput [evel sitenuator, signal tRbut and outpit Jack, silput
iove] meter, bTating remd-ETDe meter Uhed as dociracy rheck of the
Wsp, ealibration, Mize: (5% w {0 x 13%° Blhow WL ths
Prires: |ised, servieenble- §75,00  r'hecied - SRE-00

AL Ceieex gre BO S, fima, Ohlo Address Dept QRT

Send Now For Our CATALOG 72

FAIR RADIO SALES
P.O. Box 1105 + LIMA, OHIO - 45802

SHH-S5B-S5B-55B-85B-S8 B-S5 R-85 B-S5B-SSB-S5B
SIMON SIDE BAND COMPANY
Holianmd Mo, K., ©Oak FRodge, N b, 074388
01-697-4 746
Trealer for Kenwood. Tempo, Henry
Amplitiers and Standard Radio
Service fo all makes of Ham Radio
Fquipment. We sell, buy. and trade ali
used ¢quipment. Antennas by - Hy-
Giain, Newtronics, Cush  Craft, efe.
Hours: Tues, — kri, 43130 — 9:00 PM,
tmornings by appointment}

@. Sat, -~ 11:00 — 6:00 P.M.

Sun, — 11:00 — 4:00 P.M.

i’r)pricior — Bert Simon W2UUN
S8B-48B-5YB- S5 B-55B-55 B-S$B-55B-S5B-55B-55RB
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I nead Osciltatar of Panbandle AKC announces formation ol VHE
Repeater assn. with Don Dillard, Steve (linger and John Giltard as
officers, WSTHEG an "1™ reports interest 11 Jeagus aetivities, SCM
attended Arlington ARC ingupural ball Dec. 4 with AYL. Al
present were WSEYR, lis NY1. and other officials, See you m DX
test, Traffic: WASVIW 794, W50U 214, WSNEO 45, WSAR 39,
WASGGE 78, WIPHN 21, WALR 14, WSTI 13, WSDWW 11,
WASUCTLS 10, WSHY 8

OKLAHOMA - SCM, Ceul C. Cush, WSPML - Asst. SCB:
Joseph M. Schlnsser, WASIMO. SLC: WASESN. RM: WSRE. PAMSs:
WAMEX, WASWHV. ESDLE and WASZEU. AN brass poundoers e
wnvited and urped to mect WSRH and the Ukla. v et $QLZY on
WKL k2 eh might at Q1007 (7:00 PADL JES the way to pet
vour sode speed up tor that batra Cliss boense ng they will siuw
duwn fo vuur speed U you st reached the Generai Ulass. Congrats
10 WHTU The OVARU at Norman, vw i, vissted with thew v lub wn
Gt und T just learned they have been upproved as an ARBL
affilated club. Congrals to Novice WNSEFQ! ot Grand Lake, also
alud to knue WSKG going ssb and retiring the am rig, and ajso for
the mews that K3PVE 15 hack down om the hi bands same. New
oificers of  the Muskoges ARC. WSTIK, are KSWNG, press
WESCLL, vicepres. Glad RSOUX fuand oul that OGLZ = weun
active, W3J) roports worksy ZLs and JAs un 3.8 MHZ Short kip §
wiees Hif WATKEC has reochaod notice of a three year four 1o

Lermany.

et LYE;4 Lacal Pime Kree WD QTC WX Rprs
LPLN 315 PLIVEST] 4 Tad B

NPAN 3911 1700 M- M8 e

SiN ihsa LTAN M-S 28 31 1

OITWXN 913 1735 M-5 4 ABS [ 448
[R19Fa WKE & tHao Dy au EY 44

Leabfi: KSTEY SAG. WSREB 44, WASZOU 25, Wibkl 12

WHSDXDP 20, WASOUY 16, WSPML 14, WASIMO 10, WsapC T
WASNAM 7 WASWRC 7, KSWPP 6, K500 X 2, Wbl ]

SOUTHERN TEXAS - SOM, b, lee Dy, KAHZR - SRt
K3HMK. PAMS: WHLUA, \gSI{LV. KM: WSSsL. Congratulytions e
Hew BB OWSSSL, O0r KSLUL, QPSS WASMUM aud QBN WsOOQ
wenowed wppointments: WIKR, KAGUH BCw KEHIL QU wind
WASNIL DS, O K3TSR i oovw member o) the ARRL Contest
Committes. GRS WSABQ advises High Noon Net (Noviee) now
weets wn TEIS RHz at (700 GMT. OR3 WTWAH/S rcports be
passed his esonla for Pl on Astronumy, Al's epezicr pow
wperabing during davight hours with possthle hangs i frequencies
wor, OO KSLIL pertivipated w Nov. EMT, BC WITTHW reports
Jetteron Cannty SRIM aasisted in Bov Scout Liood Turn Day with
good results an Bmetes fon OPS WASUBL now active o o) with
more actvity than auticipated, P WSKR back in might schoul tor
radio und TV repais teysng fo recoup old licenses, (L Puso ARU
repusts therr WAL Jontest a g siecess, LN alerted lor Laur bit
wan not aclivated, Receved OCr reports trom RSLIL, K3HHA.
WASMIN, WSNGW. WSRLY wind W5V, WaRBH il RIROZ made
PSHR agam this mooth. KM WSSSE advises by avt (1000 Tason to
RNS, Reccived gefivity neports brom EC WKR dud UHY WASIUY,
WASYLA muast move  lake hems baiit on his QTHL

Neg &z Sk, INT e
TEX* 3TTD 20 N w27
TIN* 3unal My 1710 145
wpva 1 RN 42 1B RIR)

ENTS, Drattan, {Nov. JWASMUM Y14, WSESL 196, WASLIN 144,
WEREE 131, WSVW 124, WASYEA 111, WSEBP LUs, KaROZ T,
WSABQ K7, WASGEN T4, KAHZR 24, KSEIL 39 KSRVE 34,
WESEPD ST, WASIIL 32 WAQD tt, WASILZ MM, WAKLY M9,
WASYNG M, WSTIW 27, WSHWY 21, KaLLH 17, WaAL 15,
WAEZY 15 WSURN 10, WASORE v, WHSBWY 7 WASRUL 4,
WASMIN 2 KAHUA 10Ot WBSHWY 5.

CANADIAN DIVISION

ALBERTA - S 'M, Don Suthethnd, ¥101K kst BB
Lanes Hooth, VIATT. We were sarry That V9EGADS had o drop
PARL Jor the APSN. All members appres sde Gis ctlorts Jor the net. 1
wish to congeatulate VUAALQ on his appuintoient o this posiinn
VI AL did outstanding work as mey. of the okl ssi et wl Fam
wipe sttt ave gvnu boseecess on APSN, Vilcan s ussin uigaiuzing
A ARLL sroup With W1 EAGZ as 147 The club i yuite active and
I sure their opratiuit will he sueeesial. ¥1T0ASK is on STV
and wenld ke to mwet others on the same owede, VEGLZL
YERAWY aid VFOAND e autosstart REITY v 3o KHy, Sevesd
Yl it the SX with V1 OANK rinateg up a line score. ¥LAAYU Bs
promoting ruewe contest achvity by VE6s, Calgary has 2 xevond
Tmeter mpeater in uperaton, VERRPT - wput 146,34, output
146,94 with an catpit of SO watts, Iraltic. VIOLK 87, 8SToxC 15
VEBYW 100 VEBHIR 7, VI65 b, VEGRS A VERYL 6, VEGAT L 3,
VEOGALO 2, VEGHN L VEOVE 2 VIV 1




Rt tmatears
' OPERATING
DVANWAL

Learn? — Brusk Up?

THE RADIO AMATEUR'S OPERATING
MANUAL is ideal for the newcomer who
wishes to learn, and the Old Timer who
wishes to brush-up on operating proce-
dures, or who is becoming active in o new
phase of amateur radio and needs infor-
mation regarding this “‘new’” facet,

lts nine comprehensive chapters and ap-
pendix provide a guide and remdy refer-
ence source on good operafing practices

FNALIEHED bY.

ond Edition found most effective over the years.
.
$1.50 POSTPAID THE RADIO AMATEUR'S OPERATING
MANUAL deserves a place on the bhook-
USA — $1.75 Eisewhere shelf of every amateur who prides himself

on good operating procedures.

TueAmericaN RabpioReLayLeacus, Inc.

Newington, Conn. 06111

B IS ITEASY TO LEARN THE CODE?

PR o} e

056 . .

B = Frankly, nea, Neither was it gasy to l€arn how o resd withottt two things:

= " o Proper instriction, and practice, CONEMASTER tapes, praven in over live /r’-_\
D ¥ £ years 0t sates of Fhasands of tapes all over the world, give yvou that essential (:’m;}
P Instruction. No other teaching system afters vou a more proven method, Y g
3;0 ﬁ mnore  accurate cending, more complete suidance. Select your Criag. ol
5 g ‘..o‘ MASTER tapes below!

PRy o

CM-1: For the bepinner. A compiete CM.114: An intermediate tape, especially CM-2: For Extra.Class license shudy.
eourse of instruchion 15 on the tape.  ior Gepsral Class exam siudy No gnstruc.  Mosty straight text, some code groups.,
Practice material at 5, 7, 9 WPM, tion: just prachce %, hr 1] WPM: | hr I heour at 20 WPM, /. haur each at 25
Prepares you for MNovice exem, In- 14 WPM; 1% hrat 17 WPM, includes coded and 30 WPM. For real QRI}, play this
cludes code groups and punctuatien. groups and straight text, tape at twice speed!

CODEMASTER tapes are 7 frath woenawal, asvadable an twe sbyles 7 aach aeel 43 (PSS and casselte  PBe sore 1o
specify both the proviam (M 1, et ard the siy'e {reel or cassellel Any tape 36 2% postpaid SR 4th class Any two
tapes, §13.000 sl three, $1/.00 PPD For ar shipment i USA add S0¢ per casselte oo 400 ger seei. Immediate delivery
Masiarcharge and Ranhamericard honoied, give us your account anmber, GODEMASIER tapes are made only by Pickering
Radro Company, PO Box 29, Poctsmouth, Rl QZ871, Zee your dealer or wider direct Sgtisfaction puaractesd

HAM RADIO CENTER
ANNOUNCES

DIAL ‘A'DEAL

NOW: Call your order in, and we'll pick up the tab for the phone call. (Minimum erder $10.00)

HOW: Place station fo station call. When phone bill is received, forward copy alang with our invoire covering
order phoned in, we'll send retund check, DO NOT CALL TOLLECT,

PLUS: We will ship your order PREPAID if destination is in our UPS surface shipping area, (Limit-108" width
& girth cambined and 50 |bs. max wi.)

COMPLETE STOCKS ALL NATIONAL BRANDS WE BUY-SELL-TRADE USED EQUIPMENT | A~ ‘
WRITE FOR LIST "ﬁ%?ﬁ.iﬁ"

HAM RADIO CENTER, INC., 8343 Olive B, 5t. Louis, Mo, 63132 Phone (314) $93-6060

Y S




~7” DIODES &7+ )

TOPHAT EPOXY EPOXY MOUNT
PIV 15 AMP 15 AMP 3 AMP 6 AMP
50 .04 .06 a2 .15
100 .06 .08 16 20
200 08 10 20 25
400 1z a2 28 .50
600 s T .32 .58
800 20 40 .65
1000 24 48 .75

PRINTED CIRCUIT BOARD MATERIALS

1716 Inch Glass Epoxy G-10 Circuit Board
Material. 2 Qunce Copper. Factory Direct.

1 Pint Efchant Solution, ,

3”7 x 3" 45¢ ppd.
3:: x 67 85¢ pnd.
& x 9”7 $2.75 ppd.
12" x 127 $6.00 pnd.

vl 3125 ppd.

High Quality, American Made,
Fully Enclosed Transformer
117 VoIt Primary. 6.3 Volts @
1.5 Amip Secondary.

$1.50 Each ppd.

For

Melded Bridze Assembly
Manufactured

Work. 200 Volts PIV @ 1 Amp
Per Leg.

By G.l. Ideal [
FPrinted Circuit Board

50¢ Each or
3 For $1.25 ppd.

Grip

3 Foot Shielded Mylar
Audic Cable B Sk e ol W g
Molded RCA Male Plug 7 \ﬁ

At Each End With Hand it

For Easy Remaval

45¢ Each or
3 For $1.00 ppd.

Size

High Quality Capacitors.
3000

Long.

MFD @ 30 Volts.
17 Diameter x 3"

75¢ Eaeh or
3 For $2.00 ppd.

88 MHY Center Tapped, Unpotted Torolds.

5 For %1.50 ppd.

ITT 1N4OD2 12¢ Each
ITT 1N4004 18¢ Each
ITT 1N4007 28¢ Each
TI IN914 16 for $1.00
RCA ZN3055 $1.50 Each or

3 for $4.00 ppd.
IN2'Y0 5 for $1.00

Pa. Residents add 6% State sales iax

SEND STAMP FOR BARGIN LIST

ALL ITEMS PPD. USA

'm. weinschenker

<3 K3DP) BOX 353 - IRWIN, PA. 15642

BRITISH COLUMBIA - SCM, H.E., Savage, VETFB -
Vancouver RCs are VETAMW and VETUM. We pecd an b4 For
Vietoria, QUWA held their annual supper with thirty-five members
und their gals present. VETKN's 9th Edition of the Handbook s out
in the stores. Powell River ARC: VETRRL, pees; VETYR,
vice-pros,; f.d Smith, secy. VE7PTT is another owner of an FT-101.
VENI has tetired from DOC, North and West ARC had o sccesstut
auction with VETIE again the auctioneer. [n Nov. the amateur list
of in and ant of hospitals were high, we wish all a fast recovery. The
HULN Slow Speed Net is showing a pood number still interested in
upping their code and traffic handlice, VITDB 18 uctive on ssb.
VETAYI 2 meters stolen From the car, Traifie: VETQO 71, VETLL
32, VETBLO 4T, VETTT 7.

MANITOBA — SUM, Steve Fink, VEAFQ - WARC held a
successtel puction Nov, §1. VE4HR has been oppointed L tor
Winmpeg, ¥E4MG, son of VE4ST and VE4TT, = 2 new ham.
VE4FG has 14 new countries on RTTY while VIAKS reports bR
activity with o rew HW-16 and HG-108. YE4DI is on again «fter
sorne ‘TV) trovble, YE4EA has been ssued an MTN certificate,
Antennas: VE4VB-homebrew quad; VE4UM-TS clements on 2
meters: VEAMA-usmg the Winnipeg CATV site for vRl. Vacations:
VE4ZX o Fla., VE40GH, Tes,, VE4bL, VE-Z1-Lands, Ex-VEAML is
now YETNU in Victorla, MTN, VE4KRQ mgr., reports 22 sessions,
131 QNI 75 OFC MUPN, VEHQS mgr., reparts 30 sessions, 1033
ORI and 23 OTC The ARRL DX Test poes as wtal in Feb, and
Mar. Let's see some V4 activity, Trafiie: VEARO &4, VE4RE 40,
VEAYA 34, VE4YL' 71, VE4FQ 14, VE4REQ 14, VE4IA 12, VE4DL
Y. VEdRE 8, VEANE 7, VE40P 3, VE4CP 4, VTi4L) 4, VE4LN 4,
R4l 3, VE4DQ 2, VIME 2, VE40L 2, VF4RRC 2, VEIWT 2,
YE4LA 1. VhAPA L VE4GR 1, YE4RB 1,

MARITIME - SCM, W.D. Jones, VELAMR — PAM: VOIFX. It
is with repret we report VETWE und VETAAN as Silent Keys. New
sppointments: VFIRO, VO1CA as RMs; VELASN, VEIWV as ECs;
VEIARE as ORS. A new nel started Dec. | is the Newtoundland
Traffic Net at 23152 on 3656 kilr with VOICA as net mer. We
have 2 new emergency Corps tormed in Moncton and ares through
the efforts of VE1WU, VELAME, YEINU and ofhers. A 2-meter fm
tupeater is planned for Blomiden. Congratulations to YEITG on his
excellent showing in Bem. VOHFX is now Asst. Dir for
Newioundland- Labrador, WBATSD/VOI s active from Argentia
with phone patch facilities. YOTGE operating from 5t. Aathony
providing an outlet to the northern peninsufa. VO1GQ experiencing
focal QRM. cungratulztions on first harmonte, The Yarmouth Club
is holding classes for LU students, VEIAFU is sporting 2 new gt
APN reports sessions 2K, (NU 97, QTC 48, Traffic; VOICA 78,
VETR( 58, VETARB 53, VE1AMR 34, VEIDB 6,

ONTARIO — SUM, Helland H. Shepherd, VEIDV — VEIEWD
an SEC since June 1949 has asked ta be relieved of his appoiniment
and although | will miss him 1 have agreed to se¢k a replacement. [
wnuld appreciate Teceiving enquiries/recommendations Lor this most
important post. A pleasant welcome to VE3RNR, newly inemed
Jib af BellfNorthern at Bramalea. It is of cowse & part of the
‘telephone Pioneers Group zod recently held a hobby show
conjunction with another weil known Pioneers Club, VEIPAR of
‘Toronto. A special welcome to two suceessful graduates of the Unt.
Frastie Training Net, VE3ASZ and VEIGIG, Both are naw ORS4.
The second class of the TN commenced op lan. 3. 11 interested in
this vlass please write me, All ARRL appointees are teminded that
endorsement by the SCM was Jan, 1, 1972, Un Nov. 30 1 was
informed by Ha. that they had reczived a valid petition nominating
me for another two year term as your SCM. This should not deter
other nominations because if vou think we newmi u change 1
jeadersiup st is your duty to press on and do the job. I'm happy to
report that VE3BUR is showing much progress since his Cct. heart
attack, 00 VEIGEQ is going to try 160 meters. VEIRVG has
converted his HW-22 to operate or 160 meters. Vraffic:
(Nov.jYEIDPD 110, VEIDV 105, VE3ERU KR, VE3EXI 83,
VE3IARS 81, VE3FQZ 713, VEICYR $K, VE3GICG 43, VEIASZ 40,
VEIATR 36, VEIGEN 31, VEIRPC 20, VE3GT 18, VE3IDU 16,
VEIFRG 16, VEARBC 10, VEIFGY 9, VEIDH 1. (Oet) VE3LWD
27, VEIFRO Y, VEIGEY 6.

QUEREC ~ SOM, Jaoe Unsworth, YE2ALE — VEIMS reporis
{iat VEINV 15 no longer (JSL bureaw; many thanks to John For
job well done uver the pust number of vears, The new mer 3
VF2E), Have also reveived reguest from VE2BTZ to be teplaced as
SEC. VE2WM reports 2-meter autivity is increasing in the lower St
Lanrence area. VE2APT now lite memibxr ARRL. The QR Net
meets daily dusing the winter months on 3.773 MHz at 0030 GMT.
With preat success they covered VOI-VOR-VES- VEL-VEIVEZ
somne YE4 and New Frgland state arems. VEZAKM recewved a
Christmas present from the VEIRM ciub, a 34 meter transceiver,



VEZAUD now iv VEQZH, RM VIZBZD npow i VE2YU and
YEZDHY is VE2RP, VEZAVP and VIZ2ZBMOQ creating great interest
in solid state and printed cireuit boutd 10y homebrew projects,
Ex.VEIBSH now back From VEo-Land with pew cull VEZAW,
YE2BEN built pip squesk manning 1 milleaits out with good
sdgnal on 2 meters, VEXBOK i new QTH. No news received this
month from RAQE moresentative. VE2FN back on 3 nteters atter
many yedrs on viffehE, Your 3CM may not run fur reclection this
coming summer, VE2BHH now o pew QTH. VIZBRP aind
YEZAYY neweomers to uht along with VE2ARM. VEZXW row in
few location on Mouni Bruno. PRITR: VLEJAPT 30, Traffic:
VEZUN 225, VE2DR 104, YE2DHY 54, VE2DL 47, VEZRC 2EL
VEIWM 20, VE2ALL 13, VI2APT 9,

SASKATCHEWAN - 5OM, Barry Ogden, VESBO - Weleame B
mew PAM VESDN, VESHY is being transferred from our district.
Thanks for the FR etfort as PAM, VESKE has f2ken over as Regina
EC from VESDO who has done an outstanding inh over the past
years. Very pleased tn reeeive ARRIL Ceriftvates for endorsements,
There are several gppointments still vacant so lef’s have your
mnquirics feilast 14 oan be fun! The SET eaervise suhadnled ceerently
is more important to YES hams this yoar as there 15 1 possible
problem facing Uy flom the Berthe Ay Wormes — ugoin! At a
reeent clzh meetmg Asd, Dir, Sask. EMO spid that there i oa
definite place  for the ARLEC in providing estra emengency
communivabions  for ous Provineisl  Gewemment  organization,
Traftic: VFSSU 33, VESOS 24, VESHP 12, VISBO L VESKY |,
YVLSQT 10, VESKT 6, KZ &, VESEQ 4, VISDN 3, ViESF4A 3,
VESIX 3, VESRE 3, VESYR 3, VEIIT 2, VLIKI 20 VISSLG 2,

five
9l:o the
March
of Dimes

eAttractive black and gold ARRL em- g
blem decals are available to League mem-
bers from leadquarters. They measure '{j
approximately 4 by 2 inches, will adhere
to almost any surface, metal, glass, wood,
plastic, and come complete with direc-
tions for applying. Use them to dress up
yvour car, station equipment and shack.
They’re supplied at 10 cents each —no
stamps, pleagse — 1o cover Costs,

AMERICAN RADIO RELAY LEAGUE
Newlinglon, Connecticul 08113

IO IITIINTY

AVCOM FM-201
Transmitter Module

QNLY

COMPLETE —
$4995 Mt:"?|| A KT
90-Day Warranty!

« Repeater Entry . . . just add ant.,
mike, Xtal, 12-16 vaolis D.C.

» Transceiver . . . Half Cost! Add police
kand rec. Rig can cost under $100.
Other rigs can cost up to $250.

+ Walkie-Talkie Compaciness . . . glass
epoxy PC board only 37 x 32"

+ Mike Pra-Amp: Hi-Z input, IC amp.

« Power Input: 1 Watt D.C. te final.

oroER  AVCOM, Inc.

TODAY!  p g, Box 28153
Caolumbus, Chio 43229

LM-210 10-W POWER Amplifier Module $29.95

?c’an give You persanal gervice on
hwelping vou select heiter gear per
dAnllar {nr vour operating pleasnre,
Qverdiyears experience, B trades,
sasyrarmy, sed bargains,

VAN SICKEE RANTO SUPPLY OO,
Gene Van Sickle, WOk JF Cuner
4131 M, Keystone Ave,

On thenortheastside of
Fadianapolis. Indiana 46208

A NEW TRANSMATCH - MODEL UT-
A New Universal Transmatck from the ANTEC COMPANY

» yne with 2l anenna-iecdline

# 80 thru 10, including Alt MARS
combinalings.

freqs, above 3.5 Mhr, )
s T, PEP. SHKR 1 any frequency » witl qatch dipales, quads, beams,
» pmvides 5G-70 OHM Tesustiye load vepps, ndom wires, varticaly, et,
w Mily gualanteed, made in U.5.AC

Write for detaiis to: 54495 (ppl. cimtinental US.AS
ANTEC COMPANY, INC.

67 Briascliffe Road. Rueifalo, New Vork 14225

Tel: {7161 8377408

HILLTOPPERS
FOR SIX AND TWQ

3L 6M $14.95
8L 2M $16.95
Size Open, Fit Any Car Trunk Closed;

Full
Also Saturn Six Halos. 6&2 Lunenburg Beams
HI-PAR PROD., BOX 88 FITCH, MASS. 01420

AAAALAAADAAMAAARARAAAAARAAARAAARAAALAASA
QSL FORWARDING TOC BUREAUS
1 FREE mgrs directory, send
1% cents 50 cems%":;r mailing & bandling

SCOTT'S QSL SERVICES (WALUHR!
1610 Lynnview, Houston, TX 77065
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Owning the FT-101

is a very personal thing

If there ever was a personalized ama-
teur rig, this is it . . . the jewel-like
FT-101 poriable transceiver.

Hardly larger than a portable type-
writer, the FT-101 packs 260 watls
PEP SSB, 180 watts CW, 80 watts AM
input power.

it even includes built-in 117 VAC and
12 VDC power supplies. A noise blank-
er, s0 essential for mobile operation,
VOX. A built-in speaker, 25 and 100
KHz calibrators. A =5 KHz clarifier.
Break-in CW. And much, much more,
even a mike,

The compactness of the FT-101 chas-
sis is a marvel of electronic engineer-
ing. One look inside and you'll know
what we mean. For instance, all critical
circuitry is on customer-replaceable
PC cards. And, except for the finals
and driver, it's ail solid state. A com-
plete transceiving package, reduced
to a compact, thirty-pound waonder.

SPECTRONICS WEST

{rept. (3, 1497 £ 28th, 5i1gnal Hill, Ca, 90806 / 12131 426-2593

SPECTRONICS EAST

Uept., O, Box 1457, Staw, Ohio 44224 1 (216) 423-4567

There’s nothing else like it on the mar-
ket, Anywhere.

Isn’t this the rig you
have to have?
Whether you're a
seasoned
amateur, or
whether you're
just starting out,
the FT-101 is the
rig you've been
waiting for. And
it's here right now.
For only $559.95,
you can have if,

QOwning and using
the FT-101is avery
gratifying, very
personal thing. You
know tha feeling.

[7] Pleass send detaited information on all Yaesu i
products.

[ Enclosed find $

Please send model(S)— . . .

— i St . Tt $et s S

Hams -
Address__ . _
ity —___State. A .
i
| Alf prices F.0,B. Bignad Hill, Ga. 06
Master Charge and BankAmericard acceplad,
|



HAM-ADS

(11 Advertising sholl pertain to produces amd services
which are related to amateur cadio.

12) Mo dispiay of uny harscter will he aceepted, nor
can any special typopraplical arrangentent. such as afl or
part capital letrers, he nved which would tend o muhe
one gdvertisernent stand ont from the olners, No Bos
Heply Nervice he maintained i these volumus nor
iy copaiercial 1vpe copy be signed solely with amateur
cafl letters, Hameinds signed unly with a post ofFice o or
teiephooe vumther without identitying signatucy cannat
be aecepted.

L3} The Hym-Ad rate is S0 cepts per word, except as
nuted in pacagraph (o) belnw.

(4) Remittance 1n fyll st accompany cupy, stoce
Ham-Ads are pot carded on our books. No cash ur
eontract discount or syency commission will be allvwed,

1A Closing dufe For Hom-Ads s the 2och ol the secand
month preceding publication date.

61 & apecinl fate of 15 cents per word will apply 1o
advertisimg which, e our judgement, s obvions(y
Ron-commerial in nature, s, pdbertising of bona fide
surplug equipment owned, wased and for osale by oan
ndividual  wr apparatus  offered  for exchaage  oc
advertising ingusring for special equipment, tukes the
Piecont rate, Address aud signatures are charged for,
except theee is fo charge for zipeoie, ich 15 esgentinl
sau furnish, \p attempt fo deal i appagatis in guantity
tee prohit. even if by an individual, 8 commercial and all
asdvertising so chissified takes the 30-cent rate. Fravistons
b gritphs {12, (21 and (80 apply (o ull advertising in
(hi Ipmn regaedless ot wihich rate mar apaly.

) Beenuse eveor o atore gasily avorded, o is requusted
u.p\‘ signatuee wird address be printed piamty or one side
nf paper onls. Typeswritten  vopy preferred  hut
handwritten sigoature  must vmpuny sl authorized
ingertinng. No checking eopies can be supplied.

LR Ne adveriiser may s more than 100 wond in ooy
e advertisement. ane more thas o ad iR one K

19y Duae to the ftightness b proodiction scehedules,
catweelation o o Ham-ad alreads sevepted cannot he
ﬂ;ﬁl“lilfe\f({ heyond the dendiine joted in paravraoh (5)
Hbove

Having mande o fnvestiztion o7 e advertisery v the
clasyitied ectiemny execpt tHiose abviowsie forimercal fn
cildpdcter, the prblisiers of 1351 are tagble fo vorch for
e nfeprity o For B genfe of character of the
PROUROES OF 0Rriees aoveriited,

QUWA Quarter Centyty Wireless Association 15 an imternational
non-penfit  organlretion founded Any Amateur Radio
Ciperator licensed 25 or more tears s elpable for membership,
Members receive a memberstip cail book and quarterly news,
g‘?te fnr miormation, Q.C.W.A. Inc,, Box 394, Mamuroneck,

Q‘«Ls""" personahized meade-to-order!! Samples 38¢. Deluxe und
alar Bbe, Rf-hgiou\ 25¢, (Deductable) Salkkers, WSDED, Box
"1 . Holland, M1 44423

‘i BRAVELPAK sh K1t — Send call antd 10c¢;, reeewe ywr Uall
sumple kit in retarn, Kamen, Box 208, Wynantskill, N¥ 1 2198

3-12 WYsls — Hallmark of discriminating opemtors. Samples 25¢
(refunda.bl.e] 3D Q5L co, Monson 2, Mass, 01087

S8, Second to none. Same day service, Samples 2bc, Rny,
THLR. Bax 331, Cleartield, UT 84015
GORGEOUS Q50s, Ranbows, ete, Tup 1\:‘:&]1!‘&" Low prices!
Samples  [Oe,  Hefundable. Jdoe Harms, W4BLQ, Box L5&,
ng&wuter FIL 32034

PICTURF SL cards nf your shack, etc, from your photograph.
5001, $L2.5 J()UU $18.25. Alwe Qrettgual nnfi-picture designs.
Gererius su. (f sok 250, Half poynd of samples H0c. Raar’s,
4154 Fifth 5t. th adelphia PA 19140,

l%S'I.‘s. samples e, Fred Leyden WINZJT 454 Proctor Av. Revere
MA 02151,

CHEAT IVE‘ SL cards, Personal atlention. hnafmatlve new
designs, Send 25c, Receive catalog, samples and relund coupon,
Wwilkins Printang Box T8T-1, Atascadero CA 934322

Ei\ﬂﬁhﬂs 20c, Harry Sims, 3227 Missouri Ave, 8t. Louis MO,

6 sLas d-cofor glossy 100G, $4.50. Rutgers Van fyping Service.
Free samples, ‘lhnmas Eis ngrl Ridge, Milford, NJ ORH48,

thn 300 tor $4.60, samples 10e, WESKR, George Vesely, Rie.
. 100 Wilson Rd., ingleside, 11, 60041.

RUBBEK stemps $1.60 includes tax and posisge, Clnt's Kadin,
W20D0, 32 Cuinberland Ave., Verona, NJ 07044,

QALs “Brownie,” WJL Jll 3111 ELehigh, Allentown PA 18103,
samples 10c, (.ut-a!og

DELUXE th..s. Petty, W2HAZ, PO Box 5237, Trenton NJ
||8e1.-}8 e;a,my)les Oe,

UUN’T buy @51 cards until you see Iy free samples. Fast
service, ecnnonurcai prices, Bolles, Litlle Prind Shop, Hox Y848,
,\mme TRTH

u&‘h SWl., WPE cards. Samples #bhe, Log bnuk.n file cards,
devals, Maigo Press, Box 378 Toledo NH 43601

PSLS, SWle, WPE aﬂmples ihir, Nicholas & Non Printery, PO
Box 11184, Phoenix AZ 85017

FRAME l'h-:play and protect yaur Y5Ls with 20 pocket plastic
holders, 3§ for &1, 100 for ?.3 Drepard and puaranteed. Tepabeo
Bmﬂ L9RT Gallatin 'I‘N .ﬂ'()

QSIs — Thin dime brmgs damples. Atkanprint, Box 3494,
Fapago Station, Scolisdale, A2 BHRH7T

Qs NWL siuidy that are different. Quality pard st«wk samples,
20e. Home Punt, 2416 Bimo Ave., Hamiltnn, O 45015

E‘uel]?nt FRLs, r?asntlcsble, Sumples 250, WICL Presg, B.R. 1
Box 311, Camnel, IN 46032

g'ﬂ;\ — Fust service, free samipies. WTFIZ Press, BRox 2387,
) OX 374072

PR()E‘F‘S‘\W‘!NAL W vperators, retired or aotive, commercial,
military, gov t u[k-cl etr, invited 10 jom Soviely of Wiveless
Pmneers — WY Bm: .-{Ll, Kanta Hmm CA 9hd40Y,

,“N INVTTA'!‘!ON NY( ares Hams und SWhs are invited to
attend NY Radia Club meetings — 2nd Mopday uf every mnnth,
Williams Club, 24 £, 34th St., near Madizon Ave, at’ & PM —
Kew members wanted, lurpr«-u,cing programs,

AUCTION time, NYC aren hams, SWHs, CBers, Famous Anoual
NY Radio Club agction, Gen Wn:hmgton Hotel $3rd Stand Lex
iye Sunday aft, March l'!azh 1 P.M, Bring gear and bring money,
Al weJcome l)onatmn %1

Rl!(‘HFRTER MY L g Hamiest, VHE meet and flen market
I;eariqua‘tterﬁ for ihe Iarf;est eyent in the northva\i May 1 3th.
ite WNY Hamiest, Box L3aH. Rochester, NY 1480

[48 FH[TI,, yes, we're sl ﬂntmg betier Q5Ls! Samples 2be.
Box 16484, Seottsdale, AZ K28

QSLs, 3 colur glussy, alobe, eugle, stmtght k?y B with
earphones on frant, repotd form on back, 45 postpaid,
Ruspnnt, Box 7THT5, Kunsas City, MO (-,41]6

W, original, exeiusive prof, %L, hamp]es 25e,
Q [is, 20 Br\tmn Pattutield, MA Lll’z(ll

("C\LI iN® mechanical filters, 4’1’6 kHz 2.4 kHz bandwndth. $i1
postpaid, V. Mozarnwski, VEZAIA, i Belgrove Dr, [slington,
{Inianc, (.anada

WANTED: Lafuyelte HE [1), state condition, prce. VE]IOU
"hd‘) Connolly, Halitax, "d.:\ T

WIFLX

’lst Annupal Dayton Hamvention wilj be held on Apnl 32, 1472,
ut Wampler’s !)avtcm Hara Arena. l'schmeal sessions, th\b;t.s
hidden transmitter buni, tlea market, and special program Tor
the AYL. Fur mforrﬂahnn write ‘i)nvmn Hamvention, lept, i},
Box 44, Uavton OH 45404

HA MFESY - ‘:t.erlm Rack Fulls Mareh 12, 1972

’t‘ﬂ{ LR I3 Moh;!e d.m }\wu.mt\on LTth annual hamgest &
auetton, will be held at the Lucas County Becreatinn Uenter,
Maumee, O on beh, 20, (972, 81 reg-lstratmn apen table sulus,
rnalf and info. Write TMRA, WHHHF, Box 273, Toledo, o4

P DITING u elubs paper? Nead puhhc ‘relations he[}:'J Yo shauld
aelong to Arnateur Kadin News Service. Frv information contact
I{Sqtl’ak)llan Bills, WAZEGSE, Seevetary, 17 Craig Place, Pennsville,
L

HAM ticket - Amateur radio license rourse for Noviee, General,
Atlvanced, Extra Clays. Write for information, Clayinn Radio Co,
Mirs Mar Av. Long Heach CA 9NROR,

PINERS for boomless yuads, Heliare welded alurminum, APs
-\nf.enn:n 1339 Sn, wau.hmgton St., Kepnewick, Weh 9433

WF hay electron tubes. diodes, transisiors, integrated eireuits,
setpiconductors and besistars, Astral Electranies, 160 Miller bt,,
Elizabeth NJ 07207, Tel, 201-354-2420

W-ﬁNTEIP Caollins § line or KWM2, also requure linear, aay
make. Because of customs and 1mpor¢ taxes price must be very
iuu.dt,. Henry, 39 Beaconsfeld Blvd., Beaconsfield, Que.,
Sanada

WANITELD ~ All l_vpe:; of tubes, Top praces patd For Vavian and
Eilsmnr:‘ F.O. Box 414, Orando, FL 32802, Jare Electromnies
erp.

WE BUY all tvpes nf tuhes 1ot cash, s
Ul.:gsh‘st. Mantime latermational (o,

ecially Eimac, subject to
ox hlg, Hempstead NY

(‘A*H fraid for vour unused tubes and good hym and cominercial
cauipment, Send lisi to Barry, W2LNI. Barry Electronics, bi2
Broadwuv, NY HNFER.

WIRELESS sete. parts, catulogs, buught. traded. Lunexts, 118 N.
Wycombe, Lunsdowne PA 13050

AMATEUR museumn buying uld radios, houks, magazines,
cutalogs, parts. Selling Q8Ts and CQ=x. Trv Rasmussen |64
Lowell, Redwood City CA 94062,

WANTED: Aa vpportunity o quote your ham needs. 33 years s
harr _pear dealer. Collins, [Irake, t_ra.la.xf Tempo, Kenwonod
‘1 Pn—‘]’ﬂr' Hy-Gamn, ahd all others, Alse $25_ 000 mwnmw ased

ur, Request List. Chuek, WRUCG, Electranic Distributors, Ine,
1‘1hU Peck 5t. Muskegon MT 49441, Tet: 616-726-319K
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WANTED: Telatype machines, parts Models No, 28, 32, 33, 35,
7. Gash or trade for Drake eq]u:pmem Alitronics-Eloward ¢ Cn,,
Box 19, Bostan MA (02101, (Tel: day or night 617-742-0043)
WANTED — For personal enllection, The Radio Amateur's
Ldfengagl\gunua.l Editlon 12, w1CUT, 18 Mohewk Ov., Unionville
€

VALIANT 1, good coundition, with companion home-brew
meter transmitter, %190 alto HOQ-1BUAC, AL condition, $30
CGeoff Allsup, 46 Beechwood Ave,, Pawtucket, RI 02860

T289 tubes, improved ceramin replﬂcemEnt for 2C30. 33 ea
doifi“ plus postage, J. E. Howell, W450D, Foliy Bemh h

S

ﬂo

VERY !n—ter-ea.t—mi' Next & big issues $1. “The Ham ‘Tradet *
Syeamore, [L 6GLT

CLIURBRS: Send membership list for
520U Fanama Ave., Richmond, CA 9480

*I‘RAM:F(JRMFRS rewound, dess Price, W4CLJ, 507 BRaehn,
cirlando, FL 3280

.shs, World @SL Bureau,

PRIVATE collector wants old wireless peay,

fr trade. ek
Sepic, (945 E. Orangegrove Blvd,, Pasadena, CA 9 io4

SELL Collins 7583-8 3475, §283 with power supply $600, 30&.1
iggiu . Schum, WRH2Q, 5588 Overbroole Rd., Dayton, OH

S‘E-.ﬂl trmsce:ver with bBZ-XC calibrator, SBA mike. [ike new,
£238, ke emmgwg 4354, Box 5H0bS Hiltan Head, S8C
29028, |'303) 188372

WANTED: Heath HW-30 two meter “Lonchbox,” WMust be in
iwé%t;)ﬂlent- condition, WoJU, 3009 Mayfair Dr, Hekomo, IN

WANT wirelcss rarly) Tagazines and equlpmpn: for W4AA
nistaxical library. Rﬂnyne Nelsan, Copeord, NC 2

HW-224 (HP-13A (de supply) used very little — grest shape —
$125, John Hrewer, Boxg‘%-i Jacksonville, AR T ﬁe

TOROIDS &  teletype. Lowest prices anywhere, $04810
postpmd, 32 KM{ printer, remndltmned. 3225 Mite UGC 41,
too! Model 14, 18, 19, &3‘ 32, 33! Many more bargains. [.(ht
stamp plense' \fam. W2DLT, 302% Passaic, M-i.rlmz, NJ 07980

PREPARE fnr Amateur FCC exams! You need Posi-Check,
Orginal, expertly devised, multiple-rhnice questions, eovering uil
areas tested in FOC exams. Same form as FUC exams, Over 300
yuestions und daprams  for cach class, Keyed snswers,
explanations, 1BM sheets for wlf-tesr.mg. Basie questions
diplicated where they app Gepergl Class §4.25, Advanced
Clnss $4.50, Extra Class '}5 ineluding first rlass mmhng Add
25¢ each cupy tor ar mau ‘end check or maney avder to
Ec::-i:-(‘her'k .0, Hox 3B64, Urbandale Station, Des Moines, 1A

SWAP for ssb pear in repairable rondition, $B-600-JX17, rack
maount, excellent condilion. WS, ¥81d Ambergate Rd,,
Winter Paxk, FL 32789

VARIABLE cond. Jebnson 500070 ':ﬂ(! mi moov 12 leng s'.-
K2EGE, & Stratfaxd PL, N, Babylon, NY 1

CASH for Drake (-4 station console. WbF‘I‘W. 2319 New York
St New Orleans, LA 70123

SELL: Combination HE-23A /8B-600, mint, $69, WEM2T, Box
481, iZhamberlgin, 5D 87325

‘?ﬂ%}.lu Hallicrafters $-85 tevr, manual, $45, Paul Juen, Frazee,

WANTED: Ri39, RJSU. R390A R3Y1, R220. Racal and HIK1
veceivers, SWRO, Bor LOU4R, Kansas bll}. MO AT EL

CASH paid for R390A receivers, G18T3 iransceivers, and
EimaciVaripn tubes. The Ted Dames Co., 30B Hickory 5t
Arlington, NJ 07032

AUTOMATIC Morse Code copying machine, Copy up to 120
wipm without knowing ¢w! simply hook to your receiver’s sudin

and read printout, Send $14,958 for detaile@ constmction dﬂans
\’MG Elentmnlcs, 21380 West Sumyside, Phoenix, AZ 8B02Y

WANTED: QST magazines, 9%8 or ulder Give price, W3QTT,
5399 Bernes Ave., Bethel Park, PA 1510

QUALETY mpair -~ sebvice allivpes amateur eguipment.

/alibrate repair test equipment — modify military peur and
aswmble kits -— buy, s¢ll, trade. Professional Electmmcs. Py,
Box YR29, Balumore, MD 21204, Fone AC 301-3TT-543

WANTED; Yaesu FLdx 100 teansmitter. WB4WEKZ, 26387
Berkshire Dr,, .\ugubta. GA 30904

SELEL  Apache xmtr TX-I 540, Cariton Stewur:, WIEUL,
Brooklin, Maine U4616

HALLICRAFTERS HT-30 b Lranmutter, manual, exeslient.
%75, Homemade 200 watt linear gza, 5 ship. WABEK, 426
Linden Circle, Huntington, WV, 25705 (.5041 5239797

WANTED: Ungm&l Hallicrafters “Skyrider” T.R.F.Regen
rerCIVer, sther  early  Hallicrafiers ieceivers, Howar
Hoagland, 6 %9 North Sievra Konita, Los Angeles, CA 90046

LMETER fiy [C-20 hrand new, solid state, 12 channel, xtaled
toy  four, 1&10  wutis, maodile L‘(srl.\h'l-lctmn with  tnike,
{31“5:‘;’35 & conles, $425. K7NHE, 15112 SE 44th, Bellevue,

TELREYX beams, new, uﬂﬁ gel, 20 meter, iuel, 10 meter,
Sel. 40 meter, ail for §1000, New cast. $2000, E. Flion, Jr., Box
100, Larmllton. GA 30117, Phone {404) 834-2000

FLEXCO largest exciusive ham dealer in the Gulf South, Al
major  proaduct  lines i stock, Kew  and  reeennditioned
r-qmpment Before vou buy, sell or trade, cheek our low prices

high trades, Elexco, S0% Papworth Ave,, Metaire, LA
"I‘JDUEx {504y 5349000

COLLINS RIAKVUER 5306 Me. W/BK, excellent, §3%5:
TS1THBIL I:reguency meter, B5.1000 Me, new cailhratmn book,
madulation $45. Safety hrlt,"[.anyard RA1.5 Handi-izikiss

$146,94 Me, $50, Prop Elt(‘h rotors, §65, Rignal gener, GJR
gl{?(ﬂ(’ﬂ B Km 20 Me. 3125, Link, 1000 Monrae Terr, Manrae,

:f;AFACITOR.S - Brand new aluminum_electronics, 2T50fd at
500wy, Yen for $19,50, K4LHP, 6835 Sunnybrook Lin,, NE,
Atlanta 30328

WANTED: Electronies instrycter. General, theory, workshops,
wienTe vamp, munumum 14, write E‘ppa.tem Apt. 48, 440
Westend Ave., NYC 10024

HEATH SB-100 with ac supply, absulutcls mint conditian $3u0,
}[a.l.lmmlters H1-33 transmitter 88 %150, Both ehlpped prepaid,
t'Iine, WHBBLX1/7, Box 8127, Salt Lake City, UT 3310

“HSES Trader Ed Moory® says be will not be pnderinld on cash
deals! Shop around for your hest price and then call or write the
“Hass” before you buv! New Regency HR-ZA two meter fm
trupsceiver, 15 watlts, immedate shipment, amateur net
L2209, 0U. Package deal, pew kW station, new WUX-1000
transceiver, Mosley TA-43 heam, and am-M  rotor, teg,
$1165,00, cash price $94%.00, New' Rnin 50 ft. foldover tower
prepait $235.000 New Mosley (lassic 33 and demo Ham:

rotor, 520900 Used eguipment: HT 31’ $189 00, !M—B
340, 003 Ham-M, $85.00; T4-XB, g Hectl.'omcl
Co., PO Box 508, DeWLtt, AR T2D4AZ. Tel 501-94 2820

QST magazines 1923-1959 incluswe, completely intact — bnund
exceflent condition, Make offer for complete set. Aiso Hadio
1834-1934 bound. Please contact Mr. M. Higgins, 10430 Hovne,
Chicago 60643 1L

BUYING? Selling? VTrading? Do‘;’; make move until you've
seen our new publication. F'ree sample enpy! Six igsues for .
Ham Ads, PO, Box 166584, L.A., CA 90046

FOR HJALE: HQ-140-4C Hammarlund receiver ~ like new -
nrginal earton, Best uffer over §328. H.al.lu:raftex‘ BT-3T
transmitter. Excellent cnndition, Best offer over $150. Rrand
new 4032 tubhe never used, Surplus receivers BC-453, 454, 455,
Rack-mounted Super Pra SP-A00.IX. Runs fine! Make yood
r\f{eh ‘ﬁriNJh, Mae Bruington, 9510 Cthanning La,, Richmond,
¢

SELLING 14 AV? built, $45 or best offer. Cali 41/-421-91%3
or “George’ 5213 {taiaxy Pkwy, 95823

WANTED: Trsed DRake TH2Z State %ﬁce und i-:mrimnn.
WQMZC, 28 Princeton, Longmont, Co) SO

I ASH ot trade rmfipm-wzs radios tor personal collection, Carl
f1sborn, WERXP, 15816 Calvert K1, Van Nuys, CA 91401

TV camera kits, plans, parts, Go ham TV the easy, economieal
vca?' Catalog 2he. ATV Research, Box 453-), Dakota City, NE

HEO-530 wanted — rash for besi offer, Henrv 3, has’es.
EPABOQM, c¢/o Teledyne-Ryan Asro Co., Thy, Fajarde,
Puerin Hico 00648

DRAKE TR-4! MS 4, Healh SB-610, LDF rator; Minibeam. All
for 520, or separate. Muton Super, I'.'!FP[) 1A3R B, Solano Dr,,
Phoenix 85014, 602-266-8087

YOUR eall letters ewxl;rwcd in u}ute on atiractive laminated
giﬁstlc Complete stand. Blark or ained  walnug
ackground, Specrfy size and color, BUxd® §L.580; #Vx8" §2.25
ypd, é);drrﬁ%%w” Educationn] Resources, Box 3(153 Dept. Q.
L rie, 6

AZIMUTHAIL Hquidistant Worid Map. Custom computer drawn
for vour YrH. $20. Gives beam heading snd distance to
anywhere n world, Smse, fur sample, Arcan, Lakeside
Oticepark, Wakefield, MA Vid80

QS’I wanted, Will pay cosh, Need Aprl 1928, June 1931, Apnl
1947, Must be in zood cond. wilh oHgnpl eovers, Write' Eiving
prce and telephone. Aiso inlerested in Sb'r 1926 and sarlier
-«us in full vear seis only Write KZRCO, Ed Schneider, 2.0,
Box “ULM Bronklyn, NY 11204

RADIO Adventure! Thrill to the amuateur radm adveniures of
Tammy Rockford, K6ATX, in SOS at Midnight, €' Ghost Ship,
DX Brings Danger — ull time favnrite novels by Walker Tomphing
in colottul new editions, \)rd.et mdtwdunlly at $2.45 plus 25¢
postage and handling, nr all three for only $7.00 postpaid. Utah
and California remdents add saies tax. Send check or mnney
oeder to Feregrine Publishers Inc., Dept. Q8T Box 30565, Sanda
Barbarn, GA 93105
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S8-E02, cw filler, HP-23A-supply, NB-GO0 speaker,
assembled and tested by expenencad bullder, Aljse Swan )-5Db —
GM_transcever, 117’('3 Sul)‘plv H‘peaker, new, original rkm
manuuls, make uffers, §E-200, Larry Tucker, WB2CL
REDI, Leland, 11, 60-':31 815405 81440

GRAKE MN-2000 matching unit, £150, plus shmpfng KIE.JO
203-354-9735

DRAKE TR-3 8325, AC3 $25, HV3 §50, AL 8375, Exclat
;’91:'1?%){ E. M. white, WARJDW, 448 Hrond $t., Shrewsbury, NJ

WANTED: Mapya! or photocopy Fewmis Signal (jenerator mode|
22-D. WAJ, 1800 Swadley Dr,, Denver, ('O KOZLD

INVADER 2000 ﬁ:ilb Llﬂ g 22er immag. $140; Johnson GOW
’bl)‘l m kib0, Ko mcb.er B4, Box 217, Waeeca, MN
5l &

FOCG “Tests-Answers” Crriginal exam mnnunl for F.C.C, Firsf t
aid Second Class License, plus— “‘:elf—Study Ability Test,”
Proven! $9.9B6, Sat.xsfartlon guaranteed. £ nmmxmd. Box
26348-T, San Francisco 9412

TODCHCODER N1 ke}‘bnurds. Ret. Julg 1969 _issue. St
?%aiiérgle: %26, p,p, Willam J, Hawkins, 27 BHth 8&., Carnegle, PA




\VAN’]‘P.‘.U ‘l‘wo wr tore Rohn No, 6 tower sections. No tn
ciions, 27 rewsontable pree, T.ocal omly, K20WR, Te
201 dda-ﬁ*a-i

HELP. Urgenlly need schematic Browning Labs, oscilloscope,
rr'z-aszﬁé senal 245, F. MeCullough, Bie AY, Box 2db Tharnebon,

TECH munuzls — #5.50 each: TS-34AJAP, TS-497B/URR,
R-274JFRR, SE-SOMIX. Fundreds move, 3. Consalvo, 905
Roanne Dr,, Washington, DU 20021
FOR SALE: Complete packape Drake T4X with pawer supply,
R4A with matching speaker, in onginal cartons, Drake low pass
filter, Heath SWRH Bridge, (ubles connectnﬂ, hox of surplus
parts, coax, many ¢xtras. 650, m L, Frayis, Rothsville, PA,
north of Lancaster, PA. Tel: 717- 626 4986

PHONE men — For two years ARRL has up & contest oo 160
mef.ers fimited to cw only, If you feel this is discriminaiion drop
4 card to WIYL % ARRBL. Ken Cnrnell, W2IMRB, Box 721,
Westfte]d NI Q7091

WAUO  estute, SBE34 $£[J()

SBE-2LA  linear ®160, Erake
F-208 extiler 350, CEL00E, linear
I'AOI'I new $45, 38 Heathldit seupis &
e, for list, W3ATV, 200 W. Pembrey,

’P.B-‘ZB% mu'.t\phef 190,
$2300, Panoramic

test mst,mments \g.
Wilmington, Dh IBETE

FOR SALE: Drake R-4B. Al condx, $37hH. Jim Weber, 39610
Gra:ld Ave.. Beaumaont, A 92233

SIGNAL-ONE CX74, gew, Trade for Calling, Payne, L(‘!.‘:] Black
Bateh Dy, springfield, TN 37172

FT DX 560 $3A75, Swan 260 $2756, HA460 875, TR105 §50,
WHKDOM

FOR SALE: Natiohal NOC-300 receiver wiith cryvstal cahbrator.

§$125. Jahnson Viking-2 with homebrew VFQ, $100), Bath

g;rter:t wath munuals and rmgl.nd.l cartons, Gﬁorge Culhertson,
TCBU, Spantish Fork, UT 84660

SELL: Hallicrafters HT-44 wilth power sugplty P5150-120,
manua].,nartnm cahles, Never used. $250 cas) irm. Yo thk

P mzley, #4 Laurel Pl, Upper Mo:ll.t.‘lazr, NJ Q704
( Ul) 744-1’)13

HAM Radic Hammarlund HQ=145-C general band recewver with
I3 fnot ground plane antenna. Eico 720 90 watt transmitter
with many crystals. Best offer, 6049-8239-04935. Richard Ebner,
?15 Stephen Dy, Cinnamminsan, NJ OBOTT

WANTED: Used Sighal-One, KOTTE, ofo 201 Physics Bldu.,
Urhama IL B1HOL, 217-352-6606

‘.‘."AVTED 2 metet equipment; Communicator 1V with matching
VFO, or Pawnee, Lalayette TR 108, tineur umplifier. KERQT

DRAKE 2-C revr with 2CQ/2AC $180, 5B-10 $25 Hoih
excellent shape with manuals, P. Van Wie, W3DUD, 527
Edgerton DIr., Lanham, MD 20801

FLORIDA: Hetiring [1.8.  Federal smpleyee age 54 no
dependents desires Ham [ocation Florida. Parchase of tenewable
lease, Becanse of travel must have minimum mamtnnnce [, H,
Saucke, Box 2607, 2018 Main, Houston, TR 77004

NUTS with hum radie — Sell Drake 2-B/2A-Q calibrator - extre
rrystais 189, DRake mobile power supply, used with $B-101
$K0, Rustler mobile whips, resonators 10-85 make offey, Will
deliver anyWhere Boston-Washington cotridor, Contact K1THg,
.'HJ Eddy Glover Blvd,, New Brtain, C1" 06053

"!.’HY:", NOVICE Magazine — new Moviee publication. 40g, §3 vear
(L0 issues). 1240 #1st St,, Hermosa Beach, CA 90254

FOR SALE: Heathklt HW-18 MAKRS station, on 4595 ssb with
a’uwer mp&l sEil l.’l Larry Jaffe, WALFIH, 11 Hethert Rd.,
orcester, MA 01020

El. }ﬁgg: Crystals. Free flyer. Nat Stinette Electronies, Umatilla,

TELETYPEWRITER machines, paris, Bought, :.u[d S d.8.e. for
Hst. Typetronics, Bux BRTI, Ft. Lauderda[e FL 33310

FRIVATE collector wants early “-‘lrek“ﬂs and  wire
comimunications gear, 'Teslacotly, hooks, #zines, #ix, Quole
mini price. Will Nat\g]t- 761 20th St., Mtlwmkee. Wi 53208

FANTASTH} MNovice rig — excellent — like new Drake RtlH rcvr
with M34 spraker, zNT xmtr Hy-Gain 14AV{ antenna, ¢

ete. Sell entire $4B0, arates, Robert Stark, WNZM L bB
Intetvale, Rosiyn, mw iy T4, Phone B16-621-0480

MUST seil — Colling 325-38 fransmitter, 516F-3 P/5; Heath
S5B-200 linear am I.lfler Hammariund HQ-I? AC-YVHAF receiver:
Hallicrafters HT- trapsmitter, Rich (ross, 17464 Monteto
Road, San Diego, CA Y128 (714-437-H000)

WANTED by K4P1: vradic & wireless items of the 1920s — Prefer
small seils or parts. Frank]m Museum, 92 - 31st Ave., St
Petersburg Baavﬁ Fr. 3370

NOVICES: Need help for General tieket? Complete pecorded
uudnommﬂ t[;xeors' instemaction, Kasy, no electropic background

Write for free mfmmut on, Amateur License, B,
Box bm 5 Nurfolk, YA 2350

QOLI} Q8Ts. All copies from Jun. L9632 through Dee. 1968, Will
sell a8 single set only, Best offer. Michael Lukens, 170 East High
St,, London, Ohlo 43120

WANTED: Johnson B and 2m Thuuderbult m mint condition
also Henry 4K, State and_ cond, first letter Bill
Smitherman, Rt. 2, East Bend NC 270‘[8 919 699-8599

RUBBER stampy: Your call in 1j24pnch tetters, $2. Cudl plus
name and address, 34, Pl.‘ﬁf{)a].d, Ellis Enterprises, Dept, Q, Box
3007, Anchorage, AK 9

BW1iZA w HB ac supply
hambos quad spreaders $15,
CT 06371

SELL: Two mebil antennaz with coils, Mosley Lanheer, and a
Hustler, all $35, Mmleg FA-33  fr. heam, ELR Chatles
.Jued?mann Benton, MO 63736

'Ai's kW 115230 VAC geoeratny usexd two hours £35¢ new, 200
h}rk;{?lt R. L. Nuckolls, KODYH, P.O. Box 722}, Wichita, KS
6

101). SR48 §75, RCA scope §156, &
C. Courtney, WA LFUK, OId Lyme,

SH-102, HPZIA  3B-600, cw flltEt. gerfect, $a6U, WHIDAR,
Hiilabrand, 7640 Reitz Rd., Lot No, 2, Pemrysburg, OH 435561,
Ph: 419-833-5388

.‘\M..E New Hy-Gain DR-24 beam $110. 3 el 20M/2 el AOM
crite  balun  feed. Deliver wjin (00 mi. W3FTG, 1394
l..etchwnrth KB d., Camp Hill, PA 17011

SELL: Drake T-4X, H-4A, AC-4, MS-4, will pay shipping,
WATPDT, 1187 Ash, Prove, T 84401

CLEANING shack; xfmrs swiiches, vis,
semi=conductors, art 13/pbs ARC 3/ps, Send s mse
WBAPTE, R.t L, Boy 244, T‘rnut\-ﬁle, A #4175

COEALINS KWM 2 ser. no. 158056 with FM-2 traosistor powep
supply, #12B-3 speaker auld mike, This equipment hus been used
for only 2 months and is in absolute ?rlevt rnnd\hon as Hood
as new, $979 complete, WR2CH 416 Pearl St.,

Brooklyn, NY 11201.¢212) 543-1146, (olf,) b?I 4821

BAUK QSTs Mar. 1533; Aug, Sept., Oct,, Mov,. Dec 1944;
19‘15 thmugh .l'une 19'7‘!,] anlm; m the run-e Sept,, 19 3R‘ Kept,
1942, Feh,, Deg, ul., Aug., Dee, 195607 Dec, 1951, May
noy, 196%, ARR!. Handbouks hpeual I‘]e nse Edition, l'-l4'i
1844 bound, 1945, 1447, 1929, 19571, 1966, 1837, 1969, 1962,
1970, Other 18 ARRI I'uhhcatlons, Elm reagonable’ of for,
Prpfer Jocal ot pick-up deal, if noi, shipping extra, Mrs, Vera 1.
‘inan, 1126 16th Ave, h\‘rV C‘ndar Raplds TA H2404

BA(_;K issues of “738." Complete from ann to 1964 mvluswe
except for Jan. 1981, %25 Enr the entire sel of 110 eppies,
Rxegjnmnﬁ with ¥ol.1, No.l. WAZEIT, I8 Linden PL., Summit,

mpnmtors
for Sist,

SALE: 25w # 2 am trans. with px, mod, & 11 el, Yagi ant. $75;
432 Conv, $20:; 6NY with VFO, ps, & mod, $125; M cnn\-t\ﬂer
gih; Hum-Bean Heath HO-13 $35. Pick up rmlv WIEGQK,
Eﬂ 1-453 (1445 evenings,

EXMTR — Movice; Eico T20, 9 watt in good cunditinn, Rest
nffer, Jack Marder, 6 Koenig L.n Frechold, NJ OT72R

HW 100 raceiver, $200; HP-23A ac supply, $356; NB-600 speaker
i eabinet, 20, (nv suppdy in gneaker cabinetl, Separately, Hv all
Loy §425, 'Checked by Heath Clenter, Seller will shup, David J,
Axkine, %03 Uentral Ave,, Laurel, DE 199566

WANTED for umr%ut: eallerting. Qriginal rige per QsT g, Ham
Racio  azticles, D56 Lupws also de:wlg witl remain
yamadified and wx!] be kept nn the air. KlErU (‘haﬂes J. King,
10H) Laura Ln., Roeky I{Ll] CT Q6067

ANT assemnbly manual or copies for Enight T-150 transmatter,
WGJ[)E, 3812 Don Julio Bv., North Highlands, CA 95660

MARR!AGE ehminntes hamming. Sactifice near-uew Hallierafter
pply, beautiful condition, urigma] cattons
$8{]l) WBBWF! .r!-{-!l an' Gabrel Ct,, Sietra Mardre, 0 A 41024

COLLINS sale: 305-1 ampl, .‘5‘490 TE8-3C rovr, $560; 328-3
xmtt 495; B16F-2 pwr hu‘gg)[{ $9h : L Ke]lev 1180 17th
$t., N.W,, Washinglon, DC 20036, Tel; 202/466-4794

TQ SETTLE the estute of WABAPY. T-4X, AC-3 2280, -8B,
ZNB B1B0; 5B-200 $200; HDHEU keyer §30, S4-hour clack $10
2;}%[ for $661, Mrs. Nancy Albert, i6 Braden Ct., Thffin, IIH

FOR SALE: Collins 7‘3&4 receiver with mechameal filters
Central 200V transmitter. Boih in excellent condition: S350
each ppd, W2C XM, 401 Barton Hall, Tthaca, NY 14850

SELL: Apache ‘IX.1 needs work, Collins 76 A2 recesver
excellent, HW-16 excellent, Link Iteld intensity meter, needs
work. Best offers, can’t shlp WNIPEW or WA3MNS

TEKTROMIY H4R-CA-L trace & wcopemabile $1200¢, teletype

22ASH 8400, Mite $250, H-P test equipment, cuu:ltem 1]

E\FAI\«(;JSI{IN” at Junk prices, Free list. Perera, 410 Biverside
T,

FOR SALE: Clegg 22er 125, Johnson ‘\mtchbux; Direc tional
Coupler $40, Galaxy FM-210 wﬂ:h power booster wid Hustlet
gain antenea $130. Bverything in excellent cumhtlnn bemge 1.
Lancraft WALFSK, Main 51, RFD, lvoryton, CT 0644

HOO'\[ER Electrontins Your hamr headquarters in the heart of
the Midwest where ondy the finest amaleur t-qm:pmem i woldl,
Authorized dealers for Drake, Hy-{iain, Hegency, Ten-Tree,
Galaxy, Electro=-Voice, and Shure, All equipment new and tutly
fua,ran teed. Write tm‘lay for our low quote und try our personal
viendly Hoosler service, Hoosier Blectronles, Dept, C., R.H.. 25,
Box 414, Terrs Haute, IN 47802

HFA HEIT cw «.tntmn complete, HW-16 (ranseeiver, H(3-108
VG, HD10 Rever, HD-20 calibrator, HM-15 SWR bridge. A!.l
new, aligned, and calibrated, $175. Hammarlund HQ-12y

%ell}):gg! cnverage revr, 880, K11Q%, 12 Rick Dr., Flotence, MA

TELETYPE station [or sale complete, CE- 20()V complete mrodel
19, Drake 2B revr. $1000 Lakes entive station, TT campletely
vverhauled by Western Electric with new drive train gears, Write
EQuQM, 4380 Maare 8t,, Apt, 4, Wheat Ridge, CO ROGZI

ELMAC AF 67 gwmtr, ar supply, 6/12 V' dynamutnr Mobite
harness, $25, K2QEZ, G. Bern:tem, 246-23 Thorahill Ave,,
Daonglustan 11262, NY'212-229-6559

WANTED: Lavel indicstor meter from HT-325 serigs xinte,
WOUAS, 5626- West Brooklyn, Milwaukee, W1 53218

T




WANTED: ‘olling THA-1, Please state price & nmd. in Eirst
leticr, Hen Hesler, 602 Taft Ave,. Charleston, 1L 61920

VHF,’UHF receiver 38 MHz them lUUO MHz with 3 tuning heacds,
i-f unit § demadalator with 5" meter, and matching S-inch
“panadaptor” - speciium analyzer, Al 120VAC 60 ove e guad
working condx, Govt, eost $3800; Sell $135, W4UCH

SELL: Hammerlund HQ-170 with 24hr clock eod matchiog
speaker €141, Fico 742 VFO  §&20, ANLAY 304 East
Brookficld, East L.unsmg, B1 48823, Tel: B1Y- 3'“-64

DX-GUB %65 HR- l!)B (with calibrator) $68, Both in exf’ellent
condition, You T\hi . 'Fhomas Chastie, WESCSE, b N. Morrgan
ut., Hamhurg, AR T1646

CONTACT us for new or yecondifioned Collins, Kenwoad,
Tempo-ne, Livake, Galaxy, Hy-Gain, Mosley, Henry linear,
towers, yatennas, yatators, ather equipment. We tey inneel any
desl and to swe You the Dest serviee, hest price, hest terms, tof

grndu-m‘ Write for price lists, Try us, Henry Radio, Butler, MS

TER fm gear for sale: Motorola 1..43 ba.se on 146,58 8160,
T43 trunk mig 2 freq & tuned $150. GE MAZGW Lok mig 4
treq on YM %250, FDFM-2 UIW fensistorized 4 channel
tramscelyer 1 2vdc w{ac pwt suppiy $185. WTYHS, 318 N 26(h
5t,, Bitlings, M7 5310

SELL: de power supply for twoer, 512 never used: leath
HRA-IGE crystal culihrator kit, never opened, 36 Funon
teleghune amphitier, 87, tskes Swyalt trengstor bualtery; Heaih
S?k er, $8; pair CEPRO 4(-meter traps, never 1L\ed 2.13
$O% deposit, will refund if sold to someone else, Will g
(,'QI) for halance pius Rnstage and fees, K. Dopmeyer, 10-1:2
RAarY Me Upelousas, L 0

SWAP tar t6mm movie: NOX5 Mark i1, NOXA exortlent
enpditing, Went Bolex H16 refley camera. W2FAU, B, Bameard,
158 Wesion Ave., Chatham, NJ 07828

"DON wnd dob" puaranteed poodiex. Ham-M y9.00; TH44
$89.956: Mosley CL33 114005 Hy-Gun THEDXX  1395.00;
Accessury alaseout! (Galaxy VX3IHC 22,005 CALZB0 19.00;
REBB0 57.00; 50550 22.00: Swan 2% VFO adaptor 10,00;
Hammartund Su00 speaker  [(9.00; Write quute hst. 60T
HEPLTO B nxsf dinde 2,.5AJ/1000PIV  3%c: MOT M(;I?OQC&
qpr_urg:) {70 50c; Jangamo RCMBQOMEFTHAGOV capazitor 4,95;
KYRD code identifier % 8%; 174" ropper nbhorn ll)c!ft' pnrex
callect. Warranty guaranteed. Masterchay BA rdadis

i".let.tmmcs. 1504 McRinney, Houston, TR 7%00& 171312242688

I-'IJR SALE: TR 4-MS4 speaker power supply. purchased brand
new dast Thecemibey, Never used because of illness. $875. Also
‘Transmateh Jr,—-H2201, $45. Cannoti ship. Efton Sockwell, 488
Iwing Ave., Bridpeton, N 083 .z

SB-10 and modified Ranger mowers SR-1D), an Wnte for
ﬁetavla leAH 11 Vanderhelt Bd., Acton, MA 017

SFLL P4 mtr f'n = 3£ Prog. T EWT G0 wt mobile w/ access,
$125, ROA 30 st hase 2100, Both 2 freq. 94,94 and .31/.84
S\M.IOC!L. 203-2377-31 57 any tims,

Galaxy GTH60, AC-400 SG-B50 speaker, Cnl 25 cafibrator
VoX460, $375. All in sacetlent condition. WHBGUA, 1015 Sa.
Weadnek, Saginuw, ML 4860

FOIR SALE; Linear amplifier, pii.lr 4-250s in GG fuil KW input,

Sa-pound cabinet, $T3), Prop pitch moetor with clutch, ¥ selsyps

one wn‘.h ru:ﬂq‘&is remote contralled, 28 vnlt power s \fgty per

!\u 1 Q&T. §09. Wm. MeFadden, 29 Vernon Ave., eeling
2600% 3N4-442-3655

WANTED: Swanh 590CX m’ps. ur Cyelane wips, of bB-lDz
wﬂh%’gt Price vight, K1KOW, 3 Beechwood Rd., Norwalk, OT

FULT. yoar 1971 nt 331‘: Ham Ragios, T3s, 34 eu postpad,
. Nundberg, KGHE, 1148 Rustie, Escondido, UA 92026

\,\-U;CU TX62 rerhﬂed check SHO prepaid, Vivgil (:eme!,
Wa hmgton MO 6309

:. 11,2 3-129 reeewer ex-‘ellent enndition $140, WA2LQH, 953
Park Ave,, New Ynrk, NY 10028

HAMMARL:UND HXLrone, | lfi.kw PEWF new 327.': KAt

‘;&AHTED Moto-wmrh far B2 \hu_v RES 40, WASF]I 125 Lang
Lt Coraopolis, PA 15108

SELL or swap good vsed LA 40uC linear. 11’. M. John.son.
WOVYW, milton, WI bibes

DRAKE 2-NT tmnsmitier, manual, und vables. Unginal carton,
purteet condx. $110 shipped. WN4ULL 496 Hallinark Estates,
Athens, GA 30601

1100 deluxe address labels, §1; cnll, nume, udd.rﬂs [1-. Lmsley
M. Ha.rm]tnn. Box £373, 'l‘onanr:e, A, 9050

L;()LI 1NS EWM-2 ’slG-F‘z supply and Waters notch tilter Sb'iﬁ
A5 receive and 312RBY speawer %500, :-,ll equipment yunt
condition, Certified o cashiers cheek, Mum\r, PENS
Canada Blvd,, Glendale, CA 91208, Phone ﬂ{-] 14

EH.,O gear: TR0 xmitr $30, T30 modulator ¥20, VFQ §20, 425
wupe 31() Hammarlund HQ1I0C & speaker $50, Multi Elimare
AF-68 xmbr & M.1070 arfdra upply 50, Fick up only, Dok
Radman, K LYMX, 0ld Rock La., Norwalk, CF o685

‘\ELL Nb 00; T'A33, TR44, & tnwer. Bleo T20/730, VFO;
«xma . Wil separate (Jh.m WEBZGHQ (21282803675

SELL: Leake 2-NT %110, RME 8900 3100, Bothk xcint Cﬂndx
WNTQAL, 2495 [,nwrenve Dugene, OR 97403

NEEDED ﬁ:-hematm for qulll) Photocopy ohuy, WNBEMX,
B B West Memphis, AR

SELL: NCX3 glus power supply, 5175 takes bnth WAlFDK,D
B. dmanston, B Quint Av,, .le-tou, IMEA U),J.

NC -D anedl  Seannlyzer Heathkit 5B-620 350 and $115
wapectively o best offer, Neanalyzer haz parts (ot any f,
r}){‘l IAQ, Bill Sencabaugh, 10 Harald Ave., Wiltningion, MA

PASH fox ?\*m‘ in need of repaiy, Hiate condition, price, 1
‘Eﬂ'ﬂt iettex. WEIF E, 80056 Ind.\sma.. Fi. Wayne, IN 46807

(:0‘1”1& sedft Best offer uver 2300 excellent TR-4; OWI' 3290

exacltent MOTLA000; over 875 excelleni Dual-trace o'sen

%P}_:ﬁh. 484 Tiertshire Way, Sunnyvele, CA 94087, ’2’16 7()59,
QITison

JOUNSON kW Matchbax &85, Heach 163 68 cofnr {fen, —
excetent, $35. 1.177 tester with MX-H4% a/u ad: Eter — frnk
£50, Pawr new U-160L tubes $30, BC- 312 dead %25 WOYIM,
lOU'I W. High 5¢,, Jeifemon City, M0 4bL0

.‘:ALE. Heath sruipment in goed coadilion: Mobawk RX ¥ rove.
F99; matehing Apache TX-T xmtr, $75; DX-101 $50. Manyals
incivded. Wikl ship your expense. Prefer “Calif. desl. Ken "Fayior,
gV;NIBSI’i.ﬁgU Vireer Rd., Palo Alto, CA 94304, Cel: (4153

WANTED: best priced 2BKSR and prﬂer Michigan pick up,
WHARQA

YWAN 508 externul VEQ, $75; Motorola F'}‘*BAM on
2H/85-34)94, 380; Eico 425 ‘s e SJD Hentn HD-1% Ehom
pateh, 20, All exteilent. Want R39DA, Heath SB.629, SB-630
& HB-bl[) Andy, WAZCXM, 92 anentry tit., \rnnrheesvil!e NY
12184 — 3TR-T65-4335

CRYSTALS Aumaded: tovice FT-243, uctive m,-.umte. Lasr.
inoath  of  January/Februury Nowee Special, Have many
freﬁuem tas far muny contacis. Mention QST. Kive or more
SOM-16M oniy Y9e ench, BUM £1.5%9, (Band mn: ¢IK.) Less than
tive 4OM - 16X §1.50, BUM $1.75. Add posiage — Airmail
[2efcrystal, Ist.cl He, (:e_nem,l l’u ose f«"l‘-243 Dl% a500 -
RB00 kdocyeles $1.90, each) Len snme
frequency §1. 4&} 1'7(10 - .14'.-19 si 96 nu%li.a ad.d Bo:jcrystal.

ARS D ele, Free tieneral Purpos l’y‘itul
Lisiangs,  *Urysinls 'hm'e 1933." Bob ‘Woeeds, W@LPS
Crystals, Marsh'flcld MO 65706

HQ-170C (Hammaxlund) 1260, Johnson HT5W Matchbox %35
wint, Will not ship. Robért Gellér, 212-B48-R77F avenings.

hE!aL-, .Lata.ystte 4 meter transceivers, HA-TH0, 375 and
HA-460, s8b. bor.h mint, J. A. HEdwards, 7515 Stoview L,
(’,olumbm, NC'29

WANT Jordan Antenuaq Keea DF, Fink TV H’bk, NAB HDbk
bi knlrnk Hader H’bk, $10 thpa=¢ WIAFM

’QALL Heathkit Dk-sﬂA teansmatter, HR10 receiv-er. HG O
VFO, wil matching, Askin V\F $EO0 for all, Please make ufter, Clint
Paterson. WRLRJIXK, bUG mthmp st,, ¥t Walton, ¥i, 32548

HAM'MA}I LOND HQL1N, Heath DX60B, H(:10B, He‘ath RI80.
D¥60 $65, Caputo, 2% (.:range 5., Ill.mti.ngton MY L174

WANTED; Schomatle with garts Jist, manuals, other literature,
for ovrecize 30U-B nsculuscnpe, #oiph M. Hogue, 100 No,
A.i.mansnr. .uhnmbu LA 91 BU1

“F M" uad w‘ith va.tra paxts $50; Conrertonr RO professional
hpedeck $58: new Jubmnsarn Directionn coupler $8: other parts,
ln‘lu-'ﬁ'e Rnnen an 432, Princeton, NJ 08540

WANTI.‘.D rm‘k mnunt axciter with VFQ suitable for pair 8138
viass AR and © sell SB-110 $150, WAYO X, Jumes Blaske, 413
Ho. iieean Hivd., Pompano Heach, l-“l.. 33062

ORCIDED tn [_%zo transceive, will sell Hallierafter HT-37 £1560,
Hammariund l’m recetver $12% with munuals, very gnod
condition_ K0, Chayles Allep, ESLIB. 621 South  Vine,
t,onnunmua 1IN 47.%11

WAN'I.‘ BOI2Z1 tre ency metet. mint, with mudulatmn, ax
poieer, pook. WNASGS, 2016 Va. Ave., MelLenn, V4 22101

WANTLLD: NH-400 or 401, State r:undltlon and price, Bndger
L, x4 Brondway, Paterson, NJ 07

HY-GALN ham-eat mast, 40/75 eoils. Like new. Used one weelk.
qutznffer WASEDZ, 308 West Wisconsin, Chippewn Fully, W1
9

&

FUR ‘;ALE, Hegath S8E-401 transmitter ang .‘;3-301 receiver ;n“tg
cw filter, Perfect. $250 each, WASIRG, 3518 Kings “oint Rd,,
Randallsfown, M 21133, Tel: -i111-655-23

FOR SALE" nsmplete giation mint ¢umhtlnn uscd vew tht]e
Apache TX with ~10  adp, ke gnd  stan #-T1
Hallicrafters recewer with matching speaker £330, H\’.’Jz Ho)
meter rachil st&tmn wath ma:z-hmg 3 er SWH Hustler antenne
and mayunt, [2Y s P complete with wunuals, Plek up
;{Hbl?irrd 41 [ Ed&e Lzlgllotm, WIAPE, 42 Uak St Rangor, PA

FOE SALE: Heath]ut SB-100 transccwer, ,SB-BUD speaker, pls,
5]-:4h%g“rr£3nimr senpe. Package: $350, X10JB, WBBGIH. '?el:
30 -3

WANTED: WMint, factory-wired JSohnson Nawgatnr and mnt
ThA4. WEBACWP, RFD J, Box 115, Afton, VA 229

BC $10-E transtaitter, shielded for TV1, Full coul sel. Rest offer.
\’?fg-l;hh P.M. 201-TUY-5535, 89 Enirway Drr., East Hanovey, Nd
01797

WANTED for handicapped people in [srael, all kihds electranic
and amyuteur gear and parts, kverything accepted. Send to
Hundicapped Workers, r*;:\- Wemstetn, hd Chefetzchaim Kt
Por.ahthwa, Israel.

TH ADE: Famous Writers Caurse for 5B-200 ar 300.500 watt

Class C vt ampht‘:er sell antique \pnrtnn Battery radio best offer

i osefers | mA 9200 mA $91% 10 amp ¢f $5; 200 mA surface

mount §2; new 2040 SLU new Centralah 2511 ceramic switches

23; 20 new Na. 46 bulbs ®1.7U: HG-1U04 mercury relay 85,
JRUK T Charles, Auburn, N% 11021




\'.!ﬁ AKF‘ 'TR B, AL-3, RV 3 $39%, R4 225, Congider fyade for
Wm’-“w 0609 Chaney Ave., Downey, CA L0241,
PH 1?3—862—?64‘5

43-34 s:reat ssb mobile cg: 135w, Colling filter, solid state
except ftor driveryfinal. I\Jke included, $210, Very shamp
condition. Ham cat maobile mast .md &0 thmugh i reronators
&20, with rig. WBHMNS, John Belvel, 440 N, Mentor Ave., (No.
i Pasadend, CA 91108, (Phone: MR 50138}

NEW R4B and mNd with warram.v 306, SB-HOO HRY, 53-610
559. SH-630 $59, Dumont 304H é:\e £5%, Tektrohix B11ALY
$75. DX-1008 $59, WAZLNU 212-989-5029

WANTED: Yaesu 2000B lnear, Akh?ﬂtv o Heath 220, Lynn
White, 55 Hickory Ln., Tavares, BT, 42778

FM (;a!mxy FM-210 — a.l!. mo(‘nfmq\hnhs EivEA

sB-101, HP23A [ IEN é.EH:lJ[l spky, mike. $350, NTC aren, eall
Len, WRZPPO (212 379-6209

2 kilowatt balun, il ratio, 3-30 M[-Iz Teflan insulation, cosy
fitting and dipole cunhector, %895, postpaid USA, [ldinear
g?é’éiéiﬂ componenis, (:regon Kordew, Box 1479, Tusiin, CA

t'l\’GNE"i power  transformer 118 oe 230V %7 ea, 20007
RG-652/U 545y 300° RG-59/1 $9: Bal!antme 316 VTVM 8560
TR-3 mahle mountmg tack $4.60: 7350R EPut-Timer |00 ke
with mangal $7440; crystal oven 8, 3‘." 22: 100 watt J60-4400Y
prwer supply 120V $20, All E"(JB, Want small 2MEm, Williams,
Box 801, Huntington, NY 11748

WANTED: cod sets E and F (brnadcast band) with dial strips for
HROQ-50T1, Will purerhase uoutright o swap coil seis AA
(2T 0-30.0 MHzy aud AC (21.0-21,5 MHz), F, C. Daehler,
WRBKD, Star foute, Stout, O 45684

ELENCU 4 RW linear amplifier, uses 410004, Class B, GG,
Buidi-in HBIKHY W »ﬂxpplv .'g;dEp()J can’t :,h_;p, mu.rlieut eondition,
Aisq, Wike new Signdd One Tok-T senh G976, asking $1195,
Getting out_of ham radio. h}(yil 120 Yotktown, Buffale
14226, 716~ 8.{'-)—‘{'#3")

CLEARING wvut shack. Collins 758 3B with 3 filters, 328-1,
D16F-2, 31iB-4, apd 30L-1 313000 Hallicrafiers SHAIBO with
matchm;, ar_power $2657 LDRake 2-C receiver, 2-CQ mulbiplier
speaker. 2.N7 tran-imnter 3275: Hallicrafter X-L17T vecerver,
HP-37 trunsmitter $350 for botk, SBE LAL toear 8125, Hunte?
Bandit 20004 bnear 275, R:vherd hcna.rk 487 North Ferry,
llttumwu [A 52601, Phone: 515-682-5741

HALL]LRAF’T‘FR LY 11'? reveiver $176; Eico 720 iransmitier
with 7200 VFEQ and Johnson T-R switch $2100. All far §250, Call
ﬁéﬁ‘)iiz%‘g’?azﬁ ur write to 104 W. Centennial Ave,, Rousevelt,

TWO meter fm handitalki 2eh-1wait, §96, Giadding 25 watt 6
?‘Ei.. m;t:‘bl%e &200), Bath like new, WENFE, Box 18RS, Terra Cwin,

NATIL)NA-], NC-270 amatem' only rurplwr £T5 or ufre-r Wnr.e
Pout, WAUVY R, 3737 N, Pla\nﬁem hh\cams L ROGR4

SELL  or swap: Heathkit It)-.dll Autu lgaition senpe, Mmt
catidition, W'lﬂ‘l manuazl. $75H o7 swup toward 2 meter teansceiver,
Eldico Pt .\: TV cw transmitier weth 8- 850 meter Noviee crystals
;n{:l rga.mia $.$5 Jue, WA ZCKM, LR14 Park view Ave,, Bronx,

SALE: AW-16, pt.rfe:-t, less than §uar uIri X VF1, perfect,
$15 vNFal Beokc 174 Repmental Rd., }\mp,‘ of Prussia, PA

WANTED: Slnnal(lne UXY Lnn!a(t W3JFH, 316 Old F‘d.rm
Rd, ws'nt:otf' PA 19005, Phnne: ulfwru -T-3224

HW 22A trans,, HP- 1.5 muinle s'u%mlv Hustler and., ‘Twener
mubie mike, all hardwan- L&D, Jim, K4TAS, 529 Ruainbow
W Lalumb\a. 8C 2915

*AMP Seatico, e\labhshed brother-sisier ramp. 10U miles horth
of New York' City, requires ham radio instructoy for boys’
prugram. L‘enr-ml elass leense or Bigher, nvet L8 years of age,
wotne famp experience. Write tor application and information to:
irwm Fleisefiner, 25 Feimore Rd.. New Rorhelle, NY 10804

I*‘URUP]-ANb Has anvone m 'F‘urope heen hedrmg my lo.W

Themneter ssb siguals 'iav around 399% kues? Would greatly
d?é)nr‘lal? koowing, QHL with rard anid letter ot once,
8;!(‘ Harok! lhlln]’llll 252 snowden Ln., Princeton, NJ
U Q. .

\!IF(-n. (;mm.-t Ylga 6M HBOU wati de d(l]Ti. B17h. Cleg
{Himaster Zeus, 250, Both better-than-new with ptnﬁ-‘mon
mods, Must b seenr, loeal deal unly, Want W 6N
Thunderbnit, witl PIU within 100 mi. Amees CN-144W, $20, HB
SO0 watt de 2M amp with solid-state ps, $IOI) Much vhi gear to
r-ell ar swap, Steve, B:zWIK [ B (R

‘\\"\N'i ETn: ?mm radm LT n]ubl][‘ hoime s.lte Min. 3 vr, irase of
huy 4=5 acres within 20 gu, of Norm k, Va, belore Suly, 18732,
WHILRITKF, Box 22, FPO pr k VuET1

DRAKE TR-6 with noise htan er, All-4 aud Ms -4, qud under
ten  Rours,  S600, FOBR (lr-veland Comells, #7241
Mau:kbd!’\'\ Lu' Clevelund, OH 441. 2, 4548

( ULL]Nb 7(‘)A4 with verater knub thhe-t' filtars, n*xcuilen 18
Halhcmfters statton, SNI117, HA-LO If tuner, H'F-44, PS- 150-120
supply. HA-R s nlterguard lll‘-dﬁl.oudenhaomer 'Paih supply.
All ‘mint eondition, make offer. W‘.’i U, 4226 Hemnosa Way,
‘-, L., UT 841107, Tet: 8G1-27T-730

H1R SALRE: Collims 5181 munt, commerrial model (not \'urp L:-cl
with speeiyd 2.1 kHz filters for wib. Used less 1hun len Aours e
pew,  Ei1ON,  Hank, WBSKC, 1015 Fremont Ave, Soutk
Pasadena, (A’ 91050, 21 3-T99-5HKE

FOR SALFE: Allied A-2515 $75, A-2589 $b5, Heath GC-1A :ahn
FW-119 55D, Knight X221 $1‘» Lafavelte 20 watl transistor
steren amp %10, ;:] in excellenr rondition. Juhn B, Dennigan, 47
Mawney 5t., vatdenrp R1 (2907

PUBISHED 8Y Tt
ANV AN PADYE RALAY [SAGUE 52‘513

What Antenna’s
Best for YOU?

Dipole, long wire, vertical,
beam quad?

Is space a problem?

7he twelfth edition of the An-
tenna Bock is jam-packed with

idecs for antennas of all types,
for all bands.

P ore Quad information then
ever before. A whole chapter on
the construction of wire antennas,
with ideas you may not have
considered,

gef a copy of the ARRL An-
tenna Book and make use of the
Jdatest in antenna  information
and ideas.

52.50 US.A.

$3.00 Ehewhere

AMERICAN RADIO RELAY LEAGUE

Nawingion, Sonnacticst 46111
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The HAL DEVICES AVO-1002

A revoiutionary approach ta amateur radio tele-
type. The RVD-1002 provides:

* Display ot 80, 66, 75, and 100 WPM b Ieyel
Y

* 10U0 character display in 20 knes wf 50 char-

acters per fine

Sejectable lerters shift on space

Manual ¢control of line feed and letters shitt.

Standard CCIR videa autput for use with mod-

tied TV receiver

Noiseless operation with solid state relabil-

v

*

ity
RVD-1002 {assembled). ... ... ,. ... . 5485
RVD-1002 R (rack mount). ... . . ... 45495
S -6 Jassembled}, . e e 5280
ST-6/AK-1 (assembled}. ... ... ..., % £320
TTY KEYBOARD. ..., . | . gvailable saon

Aloditied solicd state TV receivers will be avail-
able. Write for details.

HAL DEVICES, Box 365 A Urbana. It 61801
Phone 217-359-7373
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Announcing

THE 1972 HANDBOOK

1.8 MHz Transmatch 432 MHz Converter

7r MANY NEW PROJECTS COVERING 1.8MHz 1o 1296MHz

+ 250 NEW CIRCUITS AND CHARTS HAVE BEEN INCORPORATED INTO THE
45th EDITION

“x NEW SECTIONS ON ATV, SSTV and FACSIMILE

v EXPANDED EMPHASIS ON SPACE COMMUNICATIONS, REPEATERS, FM,
AND INTEGRATED CIRCUITS

¥y 13 CHAPTERS REWRITTEN, 47 MORE PAGES

v STILL ONLY $4.50! THE BIGGEST BARGAIN [N RADIO BOOKS TODAY.

The 1972 Radio Amateur’s Handbook will be at your dealers later this
month. You won't want to miss it.

Jhe
$4.50 U).5.A, and Possessions, $5.00 AMERICAN RADIO

Canada, $6.00 FEisewhere, Cloth- RELAY LEAGUE' INC'

bound Edition, $7.50 U.5.A. Posses-
sions and Ganada, $8.00 Elsewhere. NEWINGTON, CONN., U.S.A. 06111
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For even more . signai,

RFS550A R.F. CONSOLE, Precision RF - SCES0A/AC-200. SPEAKER/POWER
Wattmeter. Has £ position antenna switch.

/WANT MORE FOR YOUR moms‘r?———~1
rig from “Ham

Sq, you've gotten the most for your money—by buying your new
Headquarters USA"! But, here's how you can get even more.

Just hiteh your output to one of the new Hy-Gain & element Super Thunderbird DX
Beams, and lei its high forward gain concentrate your RF power right where you want it..
Make your say 500 watts crash thru the QRM like a couple of KW or more! See how its
narrow aperture and high Front-to-Back Tatio fets you pick the weak DX out of the
thundering herd all around you,

A good radiation system is a sound and worthwhile investment. And, you aiwavs get
more dividends when you deal with the jeader, Now is the time to get it up! Visit any

of our stores, or drop me a line, today. TNX
73 Bl Farwison  wa )
SUPER
THUNDERBIRD

Newest cdesign, with electrical and
mechanical improvements. Handles
full legal power. 24 ft. boom, turning
radivs 20 . Beta inatched feed.

6 Element $179%

$59 95

s
use TIMES

coaxial cable; T-4-E0/FM-8 llow loss . e T s ;
RG-8/1 0] $1 795 ey 100 foor coil. by 4 HY-GAIN PRODUCTS!

Catalog upon request.

THE Excmuc NEW “550A LINE"'!

GALAXY GTS550A TRANSCEIVER. Highest power in a compact design, 550 watts 5SB, 360
watts CWwith tune power provisions for longer life — Solid-State circuits where they provide
maximum performance and reliability — Selectable Sidebsnd without frequeacy jump =
Audio derived AGC — Sharpest filter for minimum GRM — Weightt 17 pounds. 349500

The new Hy-Gain 10 thru 80 Wide Band VERTICAL
_isthe answer! 25 feet high, needs no guys. 18 AVT/WB

PACK Full power, all solid state, 115/

$75. 230 vac. $129 %0
, ‘ CHARGE IT!
. since 1925 @ On vour Master Charge, Bank Americard
3 or Unicard, Spread payments up to 2 years.

; r l sa n Come to our Annuai
a r George
& Washington’s
‘‘Ham Headquarters, U.S.A.”" {BIRTHDAY SALE!
Monday, Fab. 21

Cramped for space?

FARMINGDALE, L.l NEW YORK CITY 8:30to 6:15
2265 ROQUTE 110 8 BARCLAY STREET .Bzg Bargains
2 miles south of LIE exit 498 Near City Hall in all stores!

293-7990 BArciay 7-7922




You don't plug clearly other rigs don’t hear at all. Plus
into a powgr supply, you plug it info  a lot of other features detailed in our
the wall. The 570 is ready-to-go, with brochure. Features that woulq cost
B60 watts o you a fortune if you could find them all
of CW power in any other rig.
Inarigsellingtar § Faor a little maore than the

{ : ; $549.95 price tag, you

reason why the FTdx can order the 570
the world's best with a CW filter.
transceiver value. Send us the
For a nickel less coupon and we’ll
than $550 you get send you a
a whole lot more. brochure on the
Like a built-in FTdx 570.
noise blanker. Include a check
VOX. Calibraiors. for $549.95 and

we'll send you the
real thing. Do that, and

A buili-in speaker
and cooling fan.

WWV channel. you'll be pluggedinto

And 80 to 10 meter amateur radio operation

caoverage oh transmit and at its finest.
receive, T

YOU get a rock-stable VFO, and a re- l 3] rl-;’rggﬁgt::end detailed Information on all Yaesu E

ceiver so sensitive it hears things | £ Enclosed find s i

| Pieass send mocel(s) |

SPECTRONICS WEST |y !

Dept. O, 1497 £ 28th, Signal Hill, Ca, 90806 / 1213} 426.2593 | Address. |

| city State _Zp !

SPECTRONIGS EAST | All prices F.Q.B. Signal Hill, Ca. Q-1 1

[Tept. (3, Box 1457, Stow, Ohio 44123 7 (216} 423-4567 |  Master Charge and BankAmsricard actepted. |



[he worlds
most powerful tetrode switch tul
Right on! Power tubes have come a long way since is IMACaﬁ

the nostalgic days of EIMAC’s first triode, the 150T. All the

way up to the giant X-2159 developmental tetrode having new

a plate dissipation of one and one-quarier megawatts. b b
The amazing X-2159 powerhouse tetrode can he a yo

used as a 60 kilovelt, 1,000 ampere switch tube, or as an
axtremely high power pulse modulator. I} can also develop
two megawatts of CW power up to 30 MHz or so with

up to 17 decibels stage gain. i

Two EIMAC X-2159s can be used in a 2.5 megawatt, 100% §
plate modulated medium or shortwave transmitter. At VLF, !
matever, two X-2159s can develop 4 megawatts of CW power.

The %-2159 is a thought provaking example of EIMAC’s
capability to produce tomorrow’s tube today.

For full specifica-
tions on EIMAC’s new
super power tetrode
and other outstanding
products write: EIMAC
Division of Varian,

301 Industrial Way,

San Carlos, California
44070. Or contact any
of the more than 30
Yarian/EIMAC Electron
Tube and Device Group
Sales Offices through-
out the world.
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