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2ND WORLDWIDE
SSTV CONTEST BEGINS

" FEB. 5, 1972

$495 Robot SSTV monitor & free
personalized SSTV tape”equips
any licensed ham to enter.

Sponsored by CQ Elettronica Magazine,
the contest is open to all licensed ama-
teurs qualified to operate SSTV. Detalils
are listed elsewhere in this magazine.

alone ($495) you will have all the equip-
ment necessary to enter the second
WORLD WIDE SSTV CONTEST!

: ROBOT MODEL 70 MONITOR . . ... $495
*By taking advantage of our current offer RoOBOT MODEL 80 CAMERA ... .. $465
of a free personalized SSTV tape withthe o5imfl9lens ... ... . .. .. ... ... $ 30

purchase of a Robot Model 70 monitor
(as described in our last month’s ad), you
will have a video SSTV signal you can
transmit without having to own a SSTV
camera.

So for the price of the Robot monitor

FOR A FREE BROCHURE ON SSTV AND THE
ROBOT CAMERA AND MONITOR WRITE

ROBOT

7591 CONVOY COURT, SAN DIEGO, CA 952111 (714) 279-8430

See the complete line of Robot SSTV equipment at your local Robot dealer listed below.

Birmingham, Ala. 35233, James W. Clary Company,» 1713 Second Avenue South, (205) 322-2486 & Anaheim, Calil. 92804,
Henry Radio Company, 931 North Euclid, (714) 772-9200 ® Los Angeles, Calif. 90064, Henry Radio Gampan;, 11240 West
Olympic Boulevard, (213) 272-0861 ® Oakland, Calif. 94607, Amrad Supply, 1025 Harrison Streel, (415) 451-7755 * Denver,
Colo. 80202, CW Electronic Systems, 1401 Blake Street, (303) 244-5523 e Miami, Fla. 33137, Amaleur Radio Center, Inc.,
2805 NE Second Avenue, (305) 374-4101 ® Honolulu, Hawaii 96803, Honolulu Electronics, 8189 Keeaumoku Street, (808)
949-5564 ® Reading, Mass. 01867, Graham Radio Company, 505 Main Street, (617) 944-4000 * Muskegon, Mich. 49441,
Electronic Distributors, Inc., 1960 Peck Street, (616) 766-3196 ® St. Louis, Mo., 63132, Ham Radio Center, 8342 Olive
Boulevard, (314) 993-6060 ® Amsterdam, N.Y. 12010, Adirondack Radio Supply, 185-191 W, Main Street, (518) B42-8350
®* New York, N.Y. 10012, Barry Electronics, 512 Broadway, (212) 925-7000 ® Asheville, North Carolina 28801, Freck Radio
Supply, 38 Biltmore Avenue, (704) 254-9551 e Cleveland, Ohio 44112, Amateur Electronic Supply, 17928 Euclid Avenue,
(216) 486-7330 ® Dayton, Ohio 45404, SREPCO, 314 Leo Street, (513) 224-0871 * Trevose, Pa. 19047, Hamtronics, 4033
Brownsville Road, (215) 357-1400 ® Fort Worth, Texas 76110, Ed Juge Electronics, 3850 South Freeway, (817) 926-5221
¢ Spokane, Wash. 99206, HCJ Electronics, E. 8214 Sprague, (509) 924-2343 » Milwaukee, Wisc. 53216, Amateur Electronic
Supply, 4828 W. Fond du Lac Avenue, (414) 442-4200 ® CANADA: Fredericton, N.B., Audio Lectronics Lid., 79 Prospect

Street, (506) 454-3380 * Downsville, Ontario, VE Amateur Radio, 3768 Bathurst Street, (416) 636-3636 ® Montreal, Quebec,
Payette Radio Company, 730 St. Jacques, (514) B66-6681.



#136 JANUARY 1972

FEATURES

Radio Amateur Newspage
Repeater Update

Never Say Die W2NSD/1
Guest Editorial W8GI
New Products

Novice

Letters

Caveat Emptor

DX Footnotes

44 |et's Revise the Morse Code
96 Propagation

96 Advertiser Index

— —
N NOONOODE WK

Editor-Publisher

Wayne Green W2NSD/ 1
Associate Editors

Jim Kyle WHJK X

Natalie Rud WB2PQZ
Assistant publisher

Phil Price
Assistant Editor

Eric Falkof KINUN
WTW Editor

Dave Mann K2AGZ
Advertising Manager

Aline Coutu
Art Director

Roger Block
Graphics

Nancy Estle
Composition

Ruthmary Davis
Subscriptions

Dorothy Gibson
Circulation

Barbara Block
Comptroller

Georgianna Sage
Publications

Biff Mahoney
Traffic

Taylor Sage
Maintenance

Brad Winters

Annette Vincent

JANUARY 1972

magazine

for radio amateurs

CONTENTS

{5 T 5 I B T S A= IS e OF SATRO = s o W el < LD o | WAGPIR
A new art form is born.

17 The TT-63A As A Display Generator .........c000.. KZ2BEH
Surplus conversion for RTTY.

21 T aleiSTO N NIOMIEON Y o w3 St Sl e e AT B KoMOC
All solid-state except for the tubes.

27 73 Tests The lcom IC-21 Transceiver ............. . KINUN
Twenty-four channels — holy moly!

29 73 Tests the Regency Transcan FM Transceiver ...... W2ZNSD
Listening to 8 repeater channels at once.

30 73 Reviews The Allied AX-190 Ham Receiver .......... Staff
New solid state receiver for $250

31 (Phone Phreaks vSMa Bell o i oo s e nidlesinis oie snle wB8LBV
How people get caught cheating TPC.

SO ARSI ReVISITa . o it L it ee s e e o e e S WA3AJR
or, How | learned to stop worrying and love teletype.

39 Tuning Indicators for SSTV Monitors .. .........0... K7YZZ
The sooner you try SSTV the better for you.

45 Designing Diode Matrix Units . .......c000uunnsa. WAQZHT
For automatic ID.

=, S B Y (o S T 0] TR B T o 1] | R S s SR AR SR T L Staff
Circuits.

o7 The Making Of A Modern Day Receiver ............. W2FEZ
Why some are better than others.

61 Simultaneous Multi-Band Transmissians ............ WZ2EEY
In case you want to imitate W1AW.

67 A Pre-Novice Transmitter ........:..co0cesvsssns WASOIK
A fun way to learn code.

69 The Problem oF INVErSioNS ... /o i eai s dios i veres s K3WNX

The logic of USB vs LSB on SSB.
73 A Medium Frequency Converter For High Frequency

ST 4 N e S L o (S T T R S VK3IQ
Tuning 400—1000 kHz on your 80m receiver.

IO BV ENO- et L WIELCH - i 5isii5 5 eruisisiate et sias sl areiat 5 G30GR
End-feed antenna 80—10m.

77 Coat-Hanger Antenna For 2 Meters Revisted ....... Gelsinger
The improved coat-hanger.

79 73 Uses TheSimpson Mpdel A . ... c.neeiseeesnessnss Staff
Well designed, well buijlt.

85 73 Reviews the CT Power Amplifiers .. ............... Staff
Tiny mobile rock crusher.

87 Optimal Vertical Antenna Loading Techniques ... .... W2EEY

A vertical can be satisfying.
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US.A. Entire contents copvright 1971 by 73 Inc., Peterborough,
N.H., 03458, Phone: 603-924-3873, This issue is a bit thinner than
we like, but if vou check you'll see that we still have a whole lot
more pages of articles than our competition who has seen fit to try
and start a price war ... a war that can only result in fewer and
fewer articles being published by all ham magazines. Think of that
the next time vou buy brand Y. Better that 73 be a bit thinner and
be healthy than thick and going broke. Now turn to the readers
service coupon on the last page and send it in.
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FAMILY HELPED
BY AMAILURS

SON STRICKEN IN GERMANY

(Reprinted from the Williamsport
Sun-Gazetre) Mr. and Mrs. William J.
Shannon recently learned that kind-
ness can extend for thousands of miles.

On Sept. 1. the Shannons got a
cable from their son. John, saying he
was ill in Heidelberg Polyclinic Hospi-
tal, Heidelberg, Germany. He had
been on vacation in Europe. He is
head of the music dept. at Wyoming
Seminary. near Wilkes-Barre.

Mrs. Shannon called the hospital,
but was told that no John Shannon
was listed.

“We were really worried,” recalled
Mrs. Shannon. “‘John wouldn’t have
cabled unless he was seriously ill.’

The Shannons tried to contact their
son by cablegram but with no success.

Finally they went to the Red Cross.
but that attempt also failed. The Red
Cross suggested however, that Mr. and
Mrs. Shannon try to contact Germany
by ham radio.

Mrs. Shannon’s brother, Robert
Stout W3NEN. put them in touch
with Donell Godfrey K3QFW, the
past president of the West Branch
Amateur Radio Club.

“Mr. Godfrey is the hero of this
story.” said Mrs. Shannon.” He’s the
one who helped us get into contact
with someone who Kknew about our
son.

On his radio, Don contacted
Guenther Herzog in Hemer, Germany,
about 250 miles from Heidelberg.

Fortunately, Herzog had a friend
who was on the staff at the Heidelberg
Hospital. Herzog learned that John
Shannon was indeed in the hospital
and seriously ill with a strange type of
VITUS.

“They aren’t sure
virus John

what tvpe of

has.,”” his mother con-
tinued, “‘but one doctor in Austria
said he could have gotten it from

eating bad meat or ice cream.”

Herzog offered his home to John
when he leaves the hospital if he needs
rest betore returning home.

The Shannon’s eldest daughter,
Carol, an airline stewardess. flew to
Germany to see her brother. *“The
doctors said that seeing her was the
best medicine,” the mother said. |

Carol called her parents last night
and told them John was much better.
She plans to bring him home soon. It
will probably be a while. however,
until he returns to teaching.

Mrs. Shannon was much relieved
today after the trying experience. “'It
seems like a small world.” she said,
“when people like Mr. Godfrey and
Mr. Herzog will go out of their way to
help vou.™

Swiss Scouts

n JAMBOREE
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Recent participants in the Jdmb{}*
ree On The Air held in October.

R T

Lele H B‘}AMY

in the San Gottardo,
Lugano -TI- Scout Section. allows
local scouts to talk with other scouts
in other parts of the world.

7

OHN GORE SCHOLARSHIP AWARDED

Alan Scott WB2TCZ, Paint Post,
New York, was this yvear’s TELII“-'ILI'II of
the John Gore Memorial Scholarship.
Judged to be the most scholarly and
deserving ol applicants nationwide, on
September 23rd. Scott was awarded
the $500 scholarship. John Gore was
an outstanding past president of the
Foundation for Amateur Radio. a
group ol twenty-seven radio clubs in

the Washington, D.C. area.

Alan Scott is an electrical engineer-
ing student at the University of Cin-
cinnati, has been on the Dean’s list
several times, and participates in a
co-op program with the Naval Re-
search and Development Center 1n
Carderock. Md.

Information about this scholarship
will be available in 73 in a few
months.

Contest Announced

lThe Potomac Area VHF Socicty
Challenge Competition consists of 4
contest with any c¢lub that dares to
compete in the January VHEF Sweep-
stukes. Take your club aggregate
score, divide by number of members
multiply by percentage of members
participating. Clubs must have six or
more members and have been in exis-
tence since 1/1/71. At least fifty per
cent of the members must have been
in the club before 7/1/71. Honor
system will be used in computing
scores. Highest scoring club by this
system, other than PAVHFS. will re-
ceive an engraved trophy. Any club
scoring higher than contest sponsor
will receive a handsome certificate. All

| mail handled by K3LNZ.
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IN WORCESTER, MASSACHUSETTS:

A full-fledged hassle and exposition
1s In the works for mid-February In
the Worcester (Mass.) area. If you
have any interest in FM, two meters,
ham fist-fights, looks at the newest
developments in ham gear. and such,
you might consider braving the wintry
winds of central Massachusetts and
heading for a tull day of enervation at
the First New England FM Sympo-
SILLITL

The need for some sort of general
conflab of the 40-plus repeater groups
in New England reached the Ilevel
where even 73. which has taken little
note of this new-fangled flash-in-the-
pan FM fad, felt constrained to follow
the lead of its publishing compatriots
and make a fast buck while the
pickin’s are thick.

T'he Symposium will attempt to get
the 40 groups face to face in the hope
that a frequency coordinating board

can be named to plot the progress of

repeater allocations in New England.
Arguments will be heard on closed vs
open repeaters, television and RTTY
repeaters, touchtone vs tone burst
entry and control, big vs little repeat-

M SYMPOSIUM HEB. 12"

ers, repeater tie-ins, and plans will be
discussed for expanding repeater op-
erations to other bands such as 75m.
40m, 20m., 10m. 6m., and even 220
and up!

Watch the February issue of 73 for
final details on place and program.
The program will start at 10 am and
last through until late that night.
[alk-in will be through anv of the
dozen or so nearby repeaters or on 94

direct. Listen 19-79 WAIKGO. 37-97
WAITKRI]., 25-76 KIMNS, 3494
KIAIU, 3494 WAIKGR. 25-79
WAIKGZ. 22-82 WIHWK, 28-88
KIAOI. 01-64 WAIKGS, 04-9]

KIFFK. 10-70 WAIKFZ. etc.

MASSACHUSETTS

HAM WINS
COMMUNITY
SERVICE AWARD

73 salutes WINN of Reading, Mass.,
who, according to the Reading Chron-

icle, i1s the recipient of the radio
stattion WEZE Community Service
Award. Theodore Barron. an active

phone-patcher, earned the award for
helping people in need throughout the
Western Hemisphere. In recognition of
this feat, we congratulate you for
tvpifving the ham radio operator as
dedicated to public service.

NEW FREQUENCY SYNTHESIZER
IN THE WORKS

Vanguard Labs is hard at work on
their frequency synthesizer for FM
and yvou should see announcements
soon for a transmitter model with
output on 6, 12 and 18 MHz for two
meter transceivers and hitting every
10 kHz for around $100. This one will
operate over a *10°C temperature

range. Andre will have one for —10 to
+70° C for around $150.
TS NY WAZPDJ  Change from 52-76 to

: \ 146445 147 36
NY WAZUZE Huntington 33T
: NY WIWIS Buyside 41 -64
‘REPEATER UPDATE) & wy b
x OK WASYUH Durant 3494
() ng Mt 34 -94
LISTENING ) HE hi.inll‘r:-.m 34 94

_94 76 88 73 70 64 82. .. PA  W3BN Change from 52.525 640 to
A e e e R AN R M : 3 Y ST5 650
PA W30l Allentown 34 943
PA WA3QCE Pittsburg logging info i3 Kb

AL K7ZMA/7 Hyden Peak. Hualpia Mtn., 34 --94
B400°, nr Kingman AZ

CA WANCHZ Los Angeles 145,15 44

CO WADSNO  Pueblo 3494

8 KN

Cl WAIKGEB  Farmington 17 .97

L WBYHWS  Chunge from 22-70 to 04 64

000 Hey tone
Change QITH to Western Springs

IN'  KYJSI LaPort aa—8d
IN WOCF) Michigan City 3197
MA KITAIL Framnghum 4 44
MA WAITKEQ Cape Cod 07 -67
MA WAIMHN Somerville 4 94
ME WIOXR Bungor 4 94
MD K3BEQ C heverls 0l 6l
MDD WASPYVEP Wheaton O/ -6}
3 30224 30

Autopatan 148 3 449 3

Ml WB2CRK Detront 4490 433 0
ML WxEMAL Benton Harbor JTI_H2
MM Dialuth 14 Q4
NH WAIKGO  Peterborough 19 -79
NY WBIBLO Yonkers 4 APL 31 -9

first 15 sec. st transmission

PA K3LIOQOD Delete Trom list

PA WAIWILY  Scranton 1404

l( WBA4OGK  Charleston 34 U4

WA WATKGY Bawluw 34 44

1.95 kHz tone burst

Wl WUYAYR Green Bay I8 BR
Thanks to WAY9SXN. WBY9HWS,

KODZE. WA9AFM/0. KEZOA.

K7ZMA. K5BNK. W3WIJC, K3BEQ.
K2VWZ. WIKIJL, WIGBO. WI1BHD.
WIAGJ.

Please. when reporting repeater ac-
tivity. give call letters and location.
Club bulletins often omit these items
but we need it to adequately inform
our readers.

Tone-burst Freq's — 1.5, 1.65, 1.8,
1.75, 2.1, 2.25, and 2.4 kHz.

HOT GEAR

House of K2A0Q, Melvin Stoller.
373 Park Ave., Rochester, N.Y.
(716-244-2839) burglarized Sept. 26.
New GLE Personal Portable Master Ra-
dio, model PR-36-RFS-55, §S/N
1041218. Set up for 28/88, 94/94,
34/94, 34/76. Reward for info leading
to recovery. Contact Mel or Rochester
Police, Detective Division.

S-Line stolen from Colorado State
Univ. during summer. 7553-B S/N
15640 3283 S/N 12000: 516F2 S/N
1649 all have distuinguishing marks.
Contact W. Solfermoser. 1905 W.
LL.ake. Ft. Collins €O 80521
(482-9668) or Dave Balsick. 515 S.
Meldrum. Ft. Collins CO 80521
(493-4774).

STOLEN: Simpson Electronics Mod-
el-A FM transceiver (serial number
35457) and a Hy-Gain Diplomat-2 5/8
wavelength mobile whip with magnet-
ic base. de W2PWG. Robert F. Scott,
9 Jackson Avenue. Brentwood NY
g s B

HOT GEAR CUMULATIVE LISTING

Mfr., Model, Ser. No. Owner Issue
Halli.. SR46 A, #446100 WAIEMU 9/7]

Reg.. HR-2, 204-03505 WASBNM 11/71
Sonar. FM3601. 21003 WB2ARM 11/71
Coll., 75A4, =804 WOMG| 1 2/71
GE. Portable. 21041218 K2AOQ 112

Coll., 75SE-B. =15640 Col. St . U. /72

Coll.. 2183, =12000 Col.St.U, 1 /72

Coll.. 516F2, 21649 Col.St.L 1/72

Swian. 350. =C567347 WAXNIB

Hamm.. HXL-1, 33841269 KZ5MM

Mos.. TA-33. KZ5MM

Felr., 2M-814 KZSMM
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NEVER SAY DIE

Ten Meter FM Link

A call from W7DXX got the juices
boiling for a ten meter link channel
between FM repeaters around the
country, or even around the world. As
a result I have ordered a little ten
meter FM rig which we will be setting
up in conjunction with WAIKGO to
send and receive on 29.68 MHz with
tone access from the 19-79 two
meter service.

When six meters opens up I have a
great time through WIALE in Con-
cord, N.H., which has a 52.525 MHz
function connected to its 4694 oper-
ation. Ten should be even more fun
since it opens a lot more than six
does.

Say, I'll bet all those swingers down
on 3999 kHz would really dig a link
to that channel through your repeat-
er! How about it? It would wake ‘em
up for sure. When you do it please be
sure to make careful notes of the
ensuing bedlam and send them to 73
for the newspages.

In the meanwhile, how about get-
ting set up on 10m so we can have
some news of mobiles i Munich
talking via 2m—10m repeater to
Oregon’

Expanding the Tech Band

The FCC has been sitting on several
proposals to expand the Tech frequen-
cy allocations on two meters. If, for
some reason which is really not too
apparent, the FCC is reluctant to let
the Techs use all of 2m, perhaps they
would buy an expansion of the band.
This could be tried if an individual or
group would petition the FCC to
expand the Tech privileges to, say,
144.5 through 148 MHz. This would
still leave 500 kHz for the higher class
licensees, which 1s far more than
adequate for the amount of activity
on the band at present . .. or that has
been on the band during the last 20
years . . . or that we can envison on
the band 1n the foreseeable future
unless some development comes along
which is not imagined yet.

The progress of FM would be eased
with such an expansion. What do you
think”

Ideas

lThe Morse Memory unit in the
December issue got us to thinking,
when this is used for repeater ID. all
that storage capacity is not really
needed . . .so why not use some of
the left over IC function for a timing

de W2NSD/I

EDITORIAL BY WAYNE GREEN

circuit or two? Most repeaters need a
timer to permit a one to three second
lag for the squelch tail and another to
time the repeater off the air if a
continuous signal comes m for three
minutes.

And how about someone coming
up with a simple LED numerical
readout for FM channels which is
controlled by the crystal switch? You
wouldn’t need a counter, just a means
of coding the readout when the parti-
cular crystal is installed. It would be a
lot better than just channel numbers,
right? Two numbers for the transmit
channel and two for the receive would
do it. Well?

220 Repeaters

Little has been done with 220 FM
as yet and the pattern of repeater
channelization i1s in a state of flux. |
would like to offer the pages of 73 as
a forum for discussion of possible
channel plans. As a starter you might
consult the chart on page 100 of the
April issue of 73 which listed the 220
proposed channel frequencies.

One of the deficiencies of the two
meter FM development, from my
point of view, was the use of the
commercial scheme of using just one
channel for both transmit and receive.
thus enforcing the usual type of radio
contact where one person at a time
can talk. Duplex, where both parties
can talk at once, would be more fun
and, unless there are serious problems
of available frequencies, would seem
beneficial. So naturally I suggest that
we give strong consideration to setting
up 220 for duplex operation.

I[f we set up our repeaters on 220
spaced 3 MHz. we should be able to
receive while transmitting without any
serious problems. Okay for one chan-
nel. So | propose that we start at
220.02/223.02 for the first pair, and
then run a duplex pair for that repeat-
er on 220.06/223.06. In use we would
transmit on 220.02 and receive on
223.06 for one pair and transmit on
220.06 and receive on 223.02 for the
second pair, transmitting and receiving
simultaneously for full duplex opera-
tion. If 220 repeaters proliferate any-
thing like 146 repeaters, the crystal
expense could be almost prohibitive,
running double that of two meter
channels. I suspect that synthesizers
will be with us shortly and will pro-

vide a low-cost solution to that diffi-
culty.

If you have any experience or
educated opinions on repeater channel
standards for 220 please consider this
a request for your expertise.

Coming Special Issues

We are hard at work on our usual
spectacular March Surplus Issue of 73.
If you have any last minute surplus
conversions (relatively simple ones)
this 1s the time to send them in. And
what else would you like to see in a
surplus issue? Let me know. I'll try to
have the biggest collection of surplus
ads | can muster.

April will again be special FM
Month. 1 would appreciate getting as
many FM circuits as possible for
inclusion in this issue. Please make the
circuits as complete as possible so
only a little text is required for them.
Send in tone code, decode, COR, PL,
touchtone, control, timers, identifiers,
logging devices, antennas, or whatever
you think you might have that others
would like to know about and have
not seen. I'll have a complete crystal
selection chart for all commercial rigs
in the issue. And I'll try and bring you
a complete rundown on all available
FM ham transceivers, amplifiers, and
such.

Beyond April we are working hard
on special features in later issues on
portable and mobile equipment, an-
tennas and towers, VHEF/UHF, DX,
[C/solid state . . . and plenty etc.

FM Expansion Proposal

The FM channels between
146—147 MHz are pretty well occu-
pied in the New England area and are
filling up rapidly in several other
population centers. The question that
arises 1s where next?

Since there is no FCC regulation
prohibiting the repeating of a Tech
licensee into a higher class license
segment of the bands providing the
licensee of the repeater is appropri-
ately licensed, the expansion of re-
peater outputs into the 147 MHz
range is possible. But where do we put
the input?

In practical application, most of the
AM and other non-FM activity on two
meters occupies the lower half MHz of
the 144 and 145 MHz segments of the
band. It seems to me that it would be
practical for FM repeaters to start
using the other half MHz bands, with
their input from the 145.5 to 146.0
band and output in the 144.5-145.0
band, separated exactly 1 MHz. Re-
member that the 600 kHz separation
used in the 146 MHz band was a
compromise for operators who
wanted to transmit on both input and
output frequencies (146.34 and
146.94) without having fto retune
their rig. If you can give up the need



to use the repeater output as a sim-
plex channel you are freed from the
600 kHz restriction.

If we had it all to do over | just
wonder if we might not opt for an
even wider spacing between input and
output so full duplex would be pos-
sible? A 2 MHz spacing would permit
this and enable us to indulge in a
completely different type of contact.
Well, I guess it is too late to ¢ry over
spilt milk on two meters, but we
certainly should keep this lesson in
mind when we start populating 220.

What do yvou think?

Proposed FM Repeater Channels

Input Output
145.50 144.50
145.53 144.53
145.56 144.56
145.59 144.59
145.62 144.62
145.65 144.65
145.68 144.68
145.71 144.71
145.74 144.74
145.77 144,77
145.80 144.80
145.83 144 .83
145.86 144 .86
145.89 144 .89
145.92 144 .92
145.95 144 .95
145.98 144 .98

FM News

C. T. Power, who makes the Tempo
amplifiers being marketed by Henry,
will be out shortly with a little FM
two meter amplifier for under $100
(namely $99.50) which will take the
average 10 watt transmitter and boost
it to 40 watts out. This should be a
popular item since an extra 6 dB from
most mobile rigs could extend the
range substantially. Their 220 trans-
ceiver, announced recently, is serious-
ly back ordered, proving that a U.S.
made 220 transceiver at $180 was
definitely needed. Their repeater ver-
sion of the rig should be along soon
and we’re going to do everything we
can to encourage every repeater group
in the country to add a 220 MHz
repeater to their present setup in the
hope that a quick population explo-
sion in that band might tilt the table
in our favor when it comes to consi-
deration of the dreaded EIA proposal
to carve up that band for the CBers.

As if all that weren’t enough, C. T.
Power is also hard at work on a 450
MHz transceiver. They already have a
beauty of a solid state 450 amplifier
which turns 4 watts into 30 watts and
sells for $210. If they can keep up
with the commercial demand for that
one perhaps we will be seeing some on
our 450 repeaters. They also have a
fwo meter transceiver and a repeater
package well along. The transceiver
will have 11 channels plus a vfo and is
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GATHERINGS

Wheaton Community Radio Ama-
teurs (WCRA) will hold its tenth
annual Mid-Winter Swap and Shop on
Sunday, Feb. 20 at DuPage County
Fair Grounds, Wheaton, Ill.: &:00
am.—5:00 p.m. $§1 advance, $1.50 at
door. Refreshments and parking.
SASE to WCRA, P.O. Box QSL,
Wheaton IL 60187 for info.

California

Southern California DX Club plays
host to the 23rd annual California DX
Conference on January 22 and 23 at
the Del Webb Towne House in Fresno.
Beginning and experienced DXers are
invited to attend. Speakers include
3COAN, ZASC, VKINP, and 3B9DK.
Talk, cocktail party, steak dinner, DX
breakfast on Sunday are some of the
events of the conference. Signal/One
CX7A pre-registration prize. Send
check for $14.50 to SCDXC Treas.
Jack Hollander WB6UDC, 13531
Malena Dr., Tustin CA 92680. Include
SASE. Pre-registration ends Jan. 7.

Indiana

The Lake County ARC’s nineteenth
annual banquet on February 12 will
be held at a different location this
year. It will be at the Scherwood Club
in Schereville, Indiana. Map 1s on back
of the five dollar tickets which can be
obtained from Herb Brier WY9EGQ,
Ticket Chairman, 385 Johnson St.,
Gary IN 46402, or from other mem-
bers. No tickets at door.

Arkansas QSO Party

From 2200z Sat. Jan 22 to 0400z
Mon. Jan 24. Ark stations score 1 pt
per contact times number of States,
Provinces and countries worked. Non-
Ark stations 5 pts per Ark contact.
Stations may be worked once on each
band and with each mode. Certificates
for highest scorer in each State, Pro-
vince and foreign country with 100
pts or more. Exchange QSO number
and signal report plus State or coun-
iry. Suggested freqgs are 3560, 7060,
14060, 21060, 28060, 3960, 7260,
14300, 21360, 28560; 3735, 7175,
21110. Logs before Feb 21 to North
Arkansas Amateur Radio Society, Rt.
1, Green Forest, AR 72638.

planned to sell for about $255! 15
watts. The repeater will have its own
12 volt supply and use a car battery in
case commercial power 1s interrupted,
with its power supply keeping the
battery in full charge.

‘Contests

Second World SSTV Contest. spon-
sored by cq elettronica magazine. This
contest 1s to promote increased inter-
est in SSTV as used by radio ama-
teurs. Contest period 1s Feb. 5, 1972,
1500—-2200Z, and Feb. 13,
0700—1400Z. All bands may be used,
and the exchange is picture and num-
ber of the message.

Two-way contacts score one point
(total points is number of individual
stations contacted). no extra points
for contacting same station on differ-
ent bands. There is a multiplier of 10
points per continent and 5 points per
country (ARRL list). Score is com-
puted by multiplying exchange points
times multipliers. All logs to be sub-
mitted must contain date, {time
(GMT), band. call, message numbers
sent and received, and points.

Send logs to Prof. Franco Fanti, via
A. Dallolio 19, 40139, Bologna, Italy.
First prize 1s a year's subscription to
cqg ellettronica; second and third
prizes are 6 month subscriptions.
There is a special SWL prize.

The Milliwatt: National Journal of
QORPP once again will sponsor a QRPP
NET for 1971-72, commencing opera-
tion on November 15, 1971. The
QRPP NET will utilize the QRP ARC
| calling frequencies of 7040 kHz and
14065 kHz. Regular NET times are:
7040 kHz — 0830 EST Wednesday:
14065 kHz — 1100 EST Saturday and
1800 EST Sunday. Procedure: check-
ins will call CQ QRPP NET and make
contacts individually ; there will be no
regular NCS, as we will allow condi-
tions and activity to determine opera-
tion of the NET. In addition to the
regular NET fimes, stations are re-
quested to monitor the NET frequen-
cies for possibie calls at the following
times: 7040 kHz — Sunday., Monday
and Wednesday at 2100, 2200, and
2300 EST: 14065 — Sunday, Tuesday,
and Thursday at 0900 and 1845 EST.
Monitoring stations are requested to
tune +2 kHz, and should be reminded
that calling stations, running at the
milliwatt power level, will probably be
weak, and hence rf gains should be
turned up. We request stations making
contact on the NET to report them to
The Milliwatt c/fo Adrian Weiss, 117
Central St. #F-10, Acton MA 01720.

Also, The Milliwatt sponsors two
awards for QRP DX operation. One is
for low power contact with twenty-
five or more countries, and the other
is for very low power (under 1W)
contacts. For full details, contact
Adrian Weiss at the above address and
include a SASE, or check a copy of
The Milliwart
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Wells Chapin W8GI

The introduction to the fiftieth
anniversary publication of the Inst-
tute of Radio Engineers proceedings
started thusly: “The life of a man or
organization has been aptly compared
to the sequence of lights and shades
during one day on earth. In the early
moming. long shadows lie to the West
as the sun rises. Then these shadows
shorten as the day advances until no
shadows are visible in the noonday
blaze of light. And later, the shadows
lengthen as the sunlight wanes, and
twilight and night approach.”

These words were written during a
critical period of the life of two very
fine professional organizations. the
Institute of Radio Engineers (IRE)
and the American Institute of Electri-
cal Engineers (AIEE). Both organiza-
tions were facing real problems and
both competed in many instances for
the same men. The managers of these
groups — being professional men —
recognized the dynamic changes
swarming around them and planned
ahead. They could see that both
groups were headed for trouble unless
something was done. They acted,
merged, and formed the present Insti-
tute of Electrical Electronics Engi-
neers (IEEE). which is now a very
fine. respected and prosperous organi-
zation.

Herein lies a parallel - the ARRL
is in the shadows of the afternoon and
faces the darkness of the night, and
the same type of problems that the
IRE AIEE faced. It is amazing to look
at the parallels. In amateur radio we
have CW vs phone, DX vs ragchewers.
traffic men vs non-traffic men. one
band vs the other. one modulation vs
the other. miscellaneous organizations
and their separate goals. ad infinitum.
Yet all these men are amateurs and
should be brothers. Just as the IRE
and AIEE did. the ARRL faces many
of the same type of problems. includ-
g financial difficulties. So what do
we do about 1t?

It is interesting to compare the
problems of IRE and AIEE to those
of the League and at the same time
look at the different approach to their
solution. First of all. the IRE put their
problems on the table. They were
freely admitted and written up in the
Proceedings. both pro and con. The
Proceedings did a magnificent job of
defining the problem, presenting both
sides. They did a real management job
and followed this up with action and a
factual reporting job. When a merger
was suggested, they presented the pros
and cons and sold the idea. That is
why the IEEE is a solid. respected
organization. They knew how to keep

their members happy: they calmed
dissention through the printed word.
Why not take a serious look at the
IEEE and take advantage of their
experience in successfully solving the
same sort of problems we amateurs
face.

The IEEE now has two magazines
for its members. One is very technical.,
the other is more broad brush and
appeals to those who do not care for
the highly technical. They have 34
technical groups, each with a different
interest, and each have local chapter
meetings. Each group has a small
paper-type of publication for its mem-
bers which covers their particular in-
terests. The IEEE has regional and
local chapters. According to a 1970
article in their Spectrum magazine.
the IEEE has 169,059 members, not
unlike that of the League numbers or
at least what the League numbers
should be. They have different classes
of memberships, including Fellow
Senior Members, Members, and Stu-
dent Members.

The roster of the IEEE has thou-
sands of amateurs. One famous. highly
respected name that appears in the
roster is that of our former ARRL
president. Mr. George Bailey. In the
past the ARRL has had some wonder-
ful. highly respected. very competent
men as president - for instance,
Herbert Hoover. Jr. Now let’s ask why
these men resigned the presidency of
the ARRL? All you have to do is read
the Constitution and by-laws to find
the answer. As you read, you find that
the president is for all intents and
purposes. powerless to act. Therein
lies a basic problem. Therefore let’s
take a look at our antiquated Consti-
tution and by-laws and bring them in
tune with the times and give our
president some real authority and
responsibility. Let’s have a paid presi-
dent who works at the job. Other
sections of the Constitution eliminate
some real talent, because they pro-
hibit a person to be a director who has
an Interest in manufacturing of elec-
tronic equipment, Or a person assocl-
ated with a radio magazine. There are
other sections just as unwieldy and
outmoded as these. How about a
committee to report on bringing our
Constitittion and by-laws in tune with
the times’

Let’'s look at a name change to
better reflect the purpose we have of
selling amateur radio. Then pattern
local chapters of amateur radio groups
just hke the IEEE. For instance, why
not call our League the Institute of
Amateur Radio, and then instead of a
flock of clubs with various names and
aims we could have, for instance. the
Detroit Chapter of the Institute of
Amateur Radio. and under that sub-
head have the Detroit DX group of
the IOAR, the Two Meter group and

FM. the CW group. and so forth, and
then have Michigan Regional State
groups. Here in Detroit we have a
social occasion each vyear for the
regional IEEE members. Why not en-
vision all amateur radio groups under
one name? A name projects one’s aim
or purpose. Who knows what the
ARRL means but an ARRL member?
Let’s get public relations conscious
and organization conscious. Look at
the power of the auto workers and the
various other unions. In union there is
strength!

Now let's take at look at the
League. Only one side of the story
appears in QST and that is highly
biased. You never read what a director
stands for. Even our directors cannot
get the other side of the picture
printed. Why can't the ARRL lay the
problems on the table and then solve
them and sell the solution to all -
repeat, all — amateurs and not just
League members, and at the same
time show the importance of all ama-
teurs belonging to the League. It just
is not healthy to have dissension in
the ranks of the ARRL dividing the
approximately 80,000 members. At
the same time. we tell 200,000 other
non-member amateurs what 15 good
for them, and we supposedly repre-
sent their views in the League presen-
tations to the FCC. when in fact they
haven't been represented at all and
what’s worse — they don’t know what
1S going on because they don’t get
QST and don’t even have the chance
to read the biased views presented.

Why do we resist change? Those
who resist change generally suffer the
consequences. While we are sitting
around operating as we did fifty vears
ago, a communications revolution.
population explosion. and dramatic
world changes are swarming around
us. The ARRL seems to doggedly
resist change. and in addition sweeps
the problems under the carpet when
they should be laid out to view. We
should ask the help of some of our
very competent amateurs who are not
League members in solving our prob-
lems. Read the Who's Who of Ama-
rteur Radio and vou will find thou-
sands of names that would add pres-
tige to our organization in addition to
bringing real talent to revitalize the
League.

What ideas do you have? Write
vour director, demand action. and
send a copy to 73. Let’s revitalize

amateur radio and make it the
healthy. respected entity it used to be.
. .. W8BGI

Mr. Chapin has some interesting con-
structive ideas regarding the League
which need airing. 73 welcomes such
comments from any reader, pro or
con the League and anv other matter
of vital interest to all amareurs.



in to give the CW identification re-
quired?

Prices are very reasonable for these
two devices. The Space-Matic 21
keyer 1s $89.50 and the Memory-
Matic 500 is $198.50. Write to Data
Engineering Inc. . Box 1245, Spring-
field VA 22151 for specification
sheets.

NEW | g;‘ PRODUCTS

CW KEYER and
MORSE MEMORY UNITS
Data Engineering Inc. has come out
with a pair of keyers that may just
revolutionize the whole keyer field.

Automatic Wire Stripper and Cutter

The Space-Matic 21 Keyer 1s designed
to work with any key or paddle, but
in particular with the Data Engineer-
ing solid state electronic key. When
both dot and dash paddles are
touched the kever alternates dots and
dashes. The spacing between dots,

dashes. characters and words are auto-
matic and fixed in length, assuring the
most beautiful CW you've ever sent.

The keyer has sidetone built in and
a reed relay to key the transmitter.

The Memory-Matic 500 has all of
the same features of the above plus a
500 bit memory which will handle
about S50 characters. Imagine what a
difference this can make in a contest!
You can put in the signal report,
section and date to be sent to each
contact automatically, so all you have
to add is the call and time by hand
and you are on to the next contact.

Two meter repeater owners may
like using this for identification, as
may remote base users on the VHF
and UHF bands.

When vou are loading the memory
with a CQ call or a contest exchange,
a side tone lets yvou know when the
memory is near full by rising in pitch.
A steady tone indicates it is full. The
message in the memory can be sent
back at any time at any speed from
3.5 to 85 wpm. Will we be hearing
even sideband stations being identified
every ten minutes with a short burst
of weak tone from these memories?
Will RTTY operators flip one of these

Radio Shack

is offenng a new
Automatic Wire Stripper and Cutter in
their line of Archer tools which they
say strips #24 to #12 gauge wire
perfectly in a second.

To operate the wire stripper you
simply insert the wire, squeeze the
insulated handles and release. Insula-
tion is removed cleanly and com-
pletely without nicking or breaking
wire. A strip gauge guides the wire to
the correct portion of the blade and
assures a uniform stripped length
eyery time.

The Archer Automatic Wire Strip-
per and Cutter is priced at $4.95.

Archer tools and accessories are
avatlable exclusively through Radio
Shack’s more than 1100 stores in 49
states and Canada, or by mail.

PROTOTYPE BOARDS

Experimenters, rejoice! Maratron
(Box 777, Dallas TX 75221) has come
up with just what you are looking for.
Prototyping boards designed for tran-
sistor and IC circuits. They have pat-
terns for 4 lead transistors, DIP IC’s,
and TO-5 IC’s of 8 and 10 leads. Dot
patterns available for using discrete
components, too. And all boards are
reusable. Write and say 73 sent you.

Security Catalog

Amateurs interested in working up
a nice little second income could do a
lot worse than getting into the secur-
ity business. There are few offices or

stores, or even homes for that matter.
where some security system might not
be needed. Wouldn’t vour wife sleep
better if your home were protected
against intrusion and fire? One of the
big problems for anyone wishing to
get into this fast-growing field has
been one of getting information as to
available equipment. The Mountain
West Alarm Supply Co., 4215 North
16th Street, Phoenix AZ 85016 has a
free catalog (64 pages) of the latest
security gadgets and, armed with this
book, vou can go into business for
yourself. Please mention 73 when you
send for that catalog. okay? And
please remember where you got the
idea to do this when you are rnch.
Don’t be a fair weather friend.

FREQUENCY MARKER DELUXE

100 kHz markers have been around
for a long time, but they are inade-
quate to meet the demands for band
edge marking and calibration with
today’s split up ham bands. How
many operators know for sure exactly
where the 3825 band edge really is?
Or 142757

Large scale integrated circuits make
a low cost (relatively) frequency mar-
ker possible today which starts at 400
kHz. splits that to 200 kHz, 100 kHz,
50...25...10... and even 5 kHz!
Data Engineering Inc. has announced
just such a unit and is marketing it for
$32.95 complete with built-in battery
holder and a five year guarantee. The
marker, less cabinet and stuff is avail-
able wired, tested and calibrated for
$22.95...or even in kit form for a
lowly $19.95. It runs from four pen-
light cells. The uncabineted one
should be fine to build into your
receiver if you can figure where to
borrow a few mils of 6 volts. The
square wave output of the marker
rings out clearly even above 150 MHz,
so it can be used for zeroing in those
FM crystals. The calibrate screw dniver
control on the front panel is for
touching it up against WWV.

Spec sheets are available from Data
Engineering, Box 1245, Springfield
VA 22151.

TELL OUR ADVERTISERS

YOU SAWIT IN 73!
. ..even if you didn’t




More NewProducts

NEW TONE BURST ENCODERS
ARE DIRECT POWERED

The Ross and White Company has
announced two new lone Burst En-
coders that are powered directly from
FM. 2 meter transceiver power sources
in transmitting repeater access signals.

Keyed by closing the transmitter
microphone switch from the 12 volt
dc¢ keyed source, the Encoder gener-
ates a half second tone burst which
modulates the transceilver and auto-
matically activates the tone allowing
activation of tone access.

Two models are available. The two
tone model TE-2 sells for $39.95 and
the five tone model sglls for $49.95
postage paid. Both are sold on a 10
day trial. money back guarantee basis.

Installation of the TE-2 and TE-S is
relatively simple using the complete
instructions provided for your make
and model of transceiver. The battery
powered models will continue to be
available for hams preferring that
darrangement.

For full data including specifica-
tions, write direct to the Ross and
White Company, 50 West Dundee
Road, Wheeling IL 60090,

Motorola’s HEP Introduces LEDs

Light emitting diodes are now
available to the hobbyist-experimenter
through Motorola’s HEP semicon-

ductor line, with the introduction of
tour new light-emitting diodes, three
visible red and one infrared device
(P2000, P2001, P2003 and P2002).
These devices are ideal for digital
clocks. frequency counters burglar
alrms, panel lights and on/off in-
dicators. The devices are available now
at authorized HEP suppliers nation-
wide.

NEW 2M FM TRANSCEIVER

o

A built-in tone burst encoder is
featured in the new Ross and White 2
meter FM transceiver Model RW-Bnd
now available from the Ross & White
Co.. Electronics, 50 West Dundee Rd..
Wheeling IL 60090. The built-in tone
burst encoder provides quick and easy
access into tone activated repeaters
now becoming common across the
country. Three tone selections are

provided. All tones are factory preset
to commonly used Irequencies but
can be easily reset.

A front panel power selector switch
lets you choose power output for 0.1,
1.0, and 10W. Another switch allows
12 channel capability. For those who
do not wish the tone burst function.
the rig is available without it, and the
encoder may be added later as an
accessory. T'he RW-Bnd comes with
mike, mounting bracket, and four
channel combinations installed.

MEMORY IC'S

Repeater control and CW Kkeyers
with pre-recorded message circuits are
advised to investigate Intel Corp.’s
sixty-four bit memory and binary
decoder 1C’s. These are random access
or addressable memories. Series
3101-3104 memory and 3205/3404
decoders: info via Intel, 3065 Bowers
Ave., Santa Clara CA 9505 1.

NEW SWL RECEIVER

Heath of Benton Harbor has come
up with a new SWL receiver. the
SW-717. It covers BC through 30
MHz, has a built-in speaker. and tun-
able bfo to copy CW or SSB. It looks
good for the Novice or as a second
receiver for the occasional SWL 1n all
of us. Write to Heath in Benton
Harbor MI 49022.

DIGITAL MULTIMETER

Irniplett., after all these vears of
being first in the meter biz, has come
out with a digital v-o-m! Billed as a 2%
digit meter. the last figure tells yvou
whether the number is above or below
five. The price is 2% centibucks,
which makes it a little high for the
average ham shack and probably of
more interest for lab or service shop
use where the time saved by using this
meter could eventually pay for it.
Triplett, Bluffton OH 455817 will be
delighted to tell you all about 1t and
ecstatic 1f you buy a few dozen.

Motorola,
ducts Div., Box 20924 Phoenix AZ
85036

W FM TRANSMITTER

Avcom has come out with just the
thing for those who want to go FM
but cannot aftford to. The FM-201 is a
miniature 1W transmitter that can be
mounted inside any of the high-band
monitor receivers to make an mstant
transceiver for under $200. Or if
walkie-talkie 1s your bag, any of the
portable high-band receivers and this
rig will make a hand-held unit for
under $100. Multi-channel operation
is possible: and with the 10W power
amplifier, a handy walkie and mobile
combination is easily within the reach
of most hams  finances. Contact
Aveom at P.O. Box 29153, Columbus
OH 43229,

RECTIFIER INFORMATION

Hams working in RTTY. FM. and
those experimenting with logic may
find a new Motorola silicon controlled
rectifier useful in low power switch-
ing, detection and sensing, and control
functions. These units draw very little
current from the circuit and are less
than one tenth inch in diameter. Write
to the Technical Information Center,
Inc., Semiconductor Pro-

and ask for info on their
Micro-T MCROS51 through 054 series.
3 kW Generator

i3

A new air-cooled, 3 kW gasoline—
driven electric generating set was an-
nounced by the Onan Corporation.

Avatlable in both manual start and
remote start models, the new model
3.0NB provides 3 kW of 120/240V,
60 Hz, single-phase., 4-wire electric
power at 1800 rpm. All models are
reconnectible to deliver rated output
at three different voltages 120V,
2-wire: 240V, 2-wire, or 120/240V.
3-wire — permitting the user to em-
ploy equipment of different voltage
requirements through a simple wiring
change.

An important feature of
new Model 3.0NB is the single-
manufacturer construction through-
out. The air-cooled engine, revolving
armature generator and (when used as
a standby unit) the matching auto-
matic load transtfer control are all
designed, built and tested by Onan to
operate together as a single-integrated
system. Onan Division of Onan Cor-
poration, 1400 75rd Avenue, N.E.,
Minneapolis MN 554352

Onan's
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What with the emphasis on upgrad-
ing one's license due to incentive
licensing structure, it behooves the
amateur to learn., not memorize, his
electrical theory. When test time
comes and the Man is staring at you
- and the temperature in the room
creeps to 120°, your memory can
fail,but not if you really know what
you are talking about. You can read
books or attend classes, but there is a
lot to be said for practical experience,
too.

One way to get this experience is to
operate your station, but twisting
knobs and watching meters bob a-
round only goes so far. If you want to
know how to operate your rig, read
the instruction manual which should
have come with it. If you want to
know how your rig operates, read the
instruction manual section entitled
“Theory of Operation.” It's easy to
quickly read a few paragraphs, but try
this way instead. It will take longer,
but it is better for anyone who wants
to learn.

Disconnect the rig and open it up,
but leave the ground wire connected.
Use all safety precautions. Now with
the manual in front of you, read the
section slowly and where it says plate
tank coil, find it in the rig and touch
it. Examine how it is placed. Is it
parallel to any other coils, or perpen-
dicular? Is it shielded or in the open?
Notice parts placement in the rig and
also how they are placed on the
schematic. To become familiar with
these pictures will make the FCC tests
easier and also you will be able to
read any of the amateur magazines
with greater enjoyment. Also look for
the different components mentioned
in the theory section of the manual. If
C6 is a bypass capacitor, what is it
bypassing? What is bypassing? Why
bypass at all? Any terms that are
unfamiliar or vague should be looked
up in a handbook or other references.
Even after looking at your own rig a
few times and perhaps a few others,
and then reading the pages of this or
other magazines, you might recognize
a section of the schematic. It may be
an oscillator stage, or an i-f. In time,
the different sections become connec-
ted in your mind and you will know
what the author has in mind. Of
coursé, you should read his comments
about the theory of operation of his
unit. also.

For many — Novices and Generals
alitke — this can open a whole new
dimension in our hobby. An aware-
ness of what takes place behind the

ou goons don'
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[ have finally given in to my carnal
desires and am begging for a chance to
read 30 untouched issues of 73. 1 had
to decide whether | wanted the Gun-
smoke or the Extra Class Study
Guide. 1 guess | like fun more than
work. Seriously, I used the Advanced
Class Study Guide and passed with
only a week of study. This fact did
not change my views on the horrible
nightmare of incentive licensing, how-
ever.

As | now have a new call, W7INH, |
feel like an old timer and can now give
out my opinions with the rest of
them. WBYFIN in the Oct. issue men-
tioned only a few of the rotten acts
which take place on 20 meters. | used
to think 40 AM in the early sikties
was mayhem. | cannot even speculate
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brushed aluminum panel is valuable
not only for assistance in passing the
next higher ticket, but it adds enjoy-
ment and comprehension of the jour-
nals. Never overlook construction ar-
ticles or articles of electrical theory.
These are what the hobby i1s made of.
As you become more familiar with the
theory. you might want to try a small
construction project. Nothing fancy,
perhaps a field strength meter (meter.
diode, and a choke). When 1t turns out
right, the next project might be a little
more complicated, like a one transis-
tor code practice oscillator. Maybe
you can even design one yourself.
Then maybe a small QRP transmitter.
Speaking for myself. | was a ham for
over ten years and never built more
than two kits. Then, about a year ago,
[ built an antenna. Then a CPO and
monitor. Then a field strength meter.
Then a QRP transmitter. There really
is nothing that can compare with the
feeling of satisfaction that comes from
communicating with someone on a rig
that you built yourself. It is a warm
glow that spreads up from the gut to a
dizzy sensation in the head. It hap-
pened to me on my first QS50 with a
100 mW transmitter. I'm getting the
bug to build and 1 know what I'm
building, and why it works.

When vyou face the examiner the
next time, yvou'll walk in with confi-
dence. knowing you have the know-
ledge at your fingertips. After all,
you ve been working with this materi-
al for some time and you have made
electronics a part of your life, not just
another pastime.

...KINUN
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why hams’ manners have deteriorated
so much lately. I could not afford SSB
equipment and was inactive until re-
cently and the change in operating
habits is startling, to say the least.
Everyone seems to promote their
own Interests these days, so I have a
few proposals’:
1. I cannot afford a tower or a beam
as I am now paying back all my law
school debts so all beams and quads
should be outlawed.
2. My transceiver only runs 200 watts
PEP so that should be the power limit.

3. I did not notice the code “‘hump”
of ten words per minute but I am
rusty now so the 20 wpm requirement
for the Extra must go.

4. I am too dumb and too busy to
homebrew my equipment so all ques-
tions on the exams concerning theory
except those on antennas and feed
lines should be removed. (For some
reason | understand SWR.)

5. As I just finished three years of law
school, most questions on the exam
should be from pertinent FCC and
international regulations. I think I
could pass the Extra exam and be on
someone’s honor roll if this were
done.

Steve Guelde WT7INH ex KSRSX
Cheyenne WY

As a professional language educa-
tor, | want to congratulate Gilbert
Ford on his excellent article, **Say
Coo, Say Coo. Day Eckees.” (Septem-
ber, Page 107). It is well written. good
content-wise, and — hopefully — use-
ful. May I, too, encourage amateurs to
try even a few words of another
language. It pays handsomely in
friendship if you’ll just try.

Philip D. Smith W3DZR
West Chester State College PA

This i1s a comment and suggestion
about your proposed ““handbook™ for-
mat. It is basically an exellent idea. It
seems to me that many advertisements
are almost useless. They say someone
1s selling such and such, give a price
and address and perhaps a sales pitch.
On the other hand I suspect most
hams and experimenters have some
difficulty obtaining technical data on
components. Do you suppose that the
component manufacturers or suppliers
could be persuaded to devote some of
their advertising space to data sheet
type stuff. For example, the ad in the
October issue listing a bunch of semi-
conductors is useful to someone shop-
ping around for the cheapest price on,

Continued on page 10
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say, a FET for a VHF front end, but |
would rather see, and might soaner be
tempted to buy, an ad with data on a
single device or family, with prices
and an address at the end.
Bill Rutiser
Brandywine MD

Good idea!

DEPARTMENT OF
AMPLIFICATION

| want to thank you for the nice
write-up you did on our alarm. One
thing you didn’t mention in the article
which is important, is that our system
(when used with your car’s homn)
causes the horn to pulsate in a “beep-
beep-beep” fashion so that it cannot
be mistaken for a stuck horn. It may
seem like a small detail, but we feel
it’s a very important one.

Walter Scudder Jr.

Technical Product Development. Co.
utley NJ.

| just finished reading Gilbert

Ford's article in the November issue,
“Let’s Revise the Morse Code.”” He
makes a very good case, but we all
know it will never happen. However.
some rather Interesting conclusions
can be drawn from Figures 2 and 3
(bit length of letters and frequency of
occurrence). Just nine letters (E-T-1-
A-N-S8-R-D-H) constitute 65% of all
letters used according to the “frequen-
cy of occurrence” (Fig.3). These same
letters have a bit length of 10 or less.
Mr. Ford makes the valid point that
the “momentary speed burst effect’ is
the ultimate limiting factor in any-
one’s ability to copy code. Any ham
who can copy 13 wpm already has the
ability to copy these nine letters at
better than 20 wpm. It seems reason-
able that every ham could copy over
20 wpm by concentrating practice on
these nine letters until he could copy
these at an average speed of 35 to 40
Wp.

Now, if we could get our friends at
Newington to include 15 minutes of
E-T-I-A-N-S-R-D-H at 40 wpm as a
standard part of daily code practice
we would soon all have “"Extra™ class
licenses and the' need for confusing
“sub bands™ would vanish!

Robert B. Baker WATNCT
Billings MT

That Heathkit 15 MHz counter
took me 5 hours at the most, and
worked first time. Now my pupils
won't believe any other king of fre-
quency meter. I'm not an experienced
assembler — I'm a Physics teacher; |
pick up the iron when I feel in need of
therapy.

Bill Jarvis GMBAPX, GM6AGE/T
Dall School
Perthshire, Scotland

Re the Washington tower case., page
5 October issue, 1 have sent along a
modest amount to help in the case. It

is important to.all of us to cooperate
in these tower cases as they arise, in
order to establish as many favorable
legal precedents as possible. They will
be needed in the future, as public
opinion against towers and poles in-
creases. The power and telephone
companies are already under increas-
ing pressure to put their distribution
lines underground. It is anticipated
that cable TV will, in the near future,
expand very rapidly, mostly because
of the extended service it offers — 20
channels are quite likely. In time. as
sels and antennas wear out, people
will switch to cable TV. Eventually,
the forests of TV antennas will disap-
pedr, and the pressure against the ham
antenna will mount even more. (On
the plus side, hopefully, the TVI
problem will be eased.) Looking into
the distant future, and barring catas-
trophe such as nuclear war, the TV
frequencies will be commandeered for
mobile use. Probably all non-mobile
radio uses will be banned. But by that
time, the hams’ spectrum space will
long since have been eroded.

John P. Kinzer KV4FY
Christiansted, St. Croix, USVI 00820

Thought you might be interested to
know that my article. "“Amateur
Radio and the Handicapped.” in the
November issue was very well re-
céved..

| received personal letters from
other disabled and non-disabled hams
in California, Minnesota, and Arkansas
and many comments from local ama-
teurs.

[t 1s not too often that articles like
this or information for disabled opera-
tors appears in magazines like 73. 1
wonder how many amateurs know of
the Handi-Ham System in Minnesota
where amateur equipment is loaned
free to those who need 1it, or the
Handicap Net? How much of the
transistorized and IC logic can be used
tor the blind, deaf, and physically
disabled? There could be many inter-
esting and quite worthwhile articles
written in this area. |

Ron Perry WA2CGA
Trustee W3CVT

Having just read the plight of
WN30SI in November Letters section.
| decided I'd better not take any
chances. Renew my subscription, take
my money, and leave me in peace.
(Could you get word to the Subscrip-
tion Department about returning the
rest of my family and my receiver,
please?)

All kidding aside, I really enjoy 73.
[ just hate to see you dump it on some
unsuspecting person. From where |
sit, the reason 73 is successful (and it
1s) is that none of the people connec-
ted with 73 have lost the “common
touch.” Congratulations on that and
the best of luck 1in your new endea-
VOTS.

James Morrison WNOFRP
Geneva IL.

Rather than to fight non-business
CB over 220 MHz. a much more
practical solution is to establish a
“*Communicator”™ class ham — no test,
or modest test., crystal control on
assigned frequency, modest power,
transmitter adjustment by other class
ham or 2nd Phone. Rather than to
open a Pandora’s Box — to my mind it
will stimulate other class ham growth,
provide commercial incentives now
lacking on 220, stimulate observance
of radio regulation rather than to
make the citizen a criminal as is now
the case by multitudinous regulations,
low power. and skip band tempta-
tion — certainly a hot potato for the
FCC — with neither enough man-
power or money to enforce the regula-
tions.

We as hams need more of us when
it comes to international frequency
conventions, e.g. 1 or 2 million rather
than % million to provide public
service in time of trouble or disaster.

John K. Lassig W5I0V

Houston TX.
[ just received my long awaited
November issue of 73, but. alas!!

What happened to the mobile theft
alarm mentioned under “FM ' on the
cover? Did | not read the fine print?
John H. Bauer W4AWM

Arlington VA.

Someone stole it.

Sorry to have neglected to renew
my subscription. Certainly would not
want to be without 73, it's tops. At
my age (75) discretion may be the
better part. of valor, so a 1 year
renewal will suffice. Have been ham-
ming since 1911 and still enjoying it
immensely with the help of 73. Long
may 1t wave.

Edward J. Gallagher WIDD
gliinc}' MA.

FM PRO AND CON

|

| have received your information
that my 73 magazine subscription ran
out. Thanks. 1 received all issues and
thanks on that. You run too much on
your pet FM, FM Repeaters, and that
cuss hog talk junk. You call it side-
band. I would not have any of such
junk in my shack. Only two 1ssues of
73 had any ham dope on AM.

When vyou publish a lot of AM
Trans. construction then [ will sure
subscribe.

Geo. Ball 9BFU
Omaha NB

| know vou want to retire, but I
must say it is a great relief to have you
back at the helm of 73 once again.
Now perhaps we can get out of the
FM rut. Not that I'm not interested in
FM, but too much of one thing bores
me to death. I'm confident that 73
will continue to receive periodic re-
newal checks from this QTH. Al-
though one of your subscribers from
issue #1, I must say | nearly jumped
ship this year.



Hopefully your annual surplus issue
will once again have articles about
surplus in it! Hopefully they will be
written by those superstars of 73 such
as Roy Pafenberg and LeRoy May.
Ah. those were the good old days. .
articles about RTTY. SSB. CW, an-
tennas. new fangled domaflotchies
and old circuits . . . and an occasional
article about FM. Bring ‘em back.
Wayne.

Kenneth D. Grimm K5KBH/4
Sweet Briar VA
FM? What is that”’

In regard to WA 1LOT letter in Nowv.
1971 issue let me say | agree with him
fully. I would like to see a little less
FM — more Bob Manning — and more
YL candid shots.

Greg Bodker WNSIZM

While we have had hundreds upon
hundreds of letters from readers who
are having the time of their life as a
result of reading about it in 73, we
have vet to get a letter from anyone
who has said we mislead them about
the fun to be had on FM. We're with
vou on more Manning and more
girls . . . heh, heh.

| wrote the article appearing on
page 63 of the November issue of 73.
Several persons have asked me. on the
air, about a deletion on page 65 of
the article. You might want to add an
addenda in a future issue to the effect
that on page 65 of Nov. issue, on the
7th line down from the top ot the
right colum, the addition of: 5 per-
cent to the right of the plus/minus
sign.
The line should read. “May 1968
OST but I found that a +5%"
Jim Talens K3MN]
Philadelphia PA

Some time ago | promised a group
of people that | would put together
some information on a series of very
economical decade counting/display
modules. | didn’t get the job done
until quite recently, and by now the
IC price war has made most of the
information obsolete. | went ahead
and printed the stuff anyway, partly’
just to make good on an old promise
and partly because there may be some
residual value for general education
even if the circuits are now uneco-
nomical to build.

As you are in that business. you
will know It was no more expensive.
once the printer was tooled up. to
produce 1000 copies rather than the
few | needed. and the net result is that
| am swamped with excess copies of
this publication, grandiosely entitled
Application Note =1

If any of vour readers would hke a
copy - for whatever use they can
make of it — I'm ready to send out
copies upon receipt of a (preferably
large) SASE. It seems necessary to ask
that any respondents refer to this
letter so I'll be sure to know what
they want .. .every now and then |
get a SASE with no indication of just

what it is that the sender would like
stuffed in.

T. R. Jackson WIDMU

Box 1. Corinth VT 05039

Looks good, TR, better print
another thousand.

It 1s amazing to see that a manufac-
turer has come out with a rig for 220
to 225 MHz. Some 15 vyears ago |
wrote to various companies who made
VHF gear if they might build a rig for
this band. They all said there was no
demand for them. | say there’s no
more demand now either. Who the
hell do they think they re kidding.

This only to make it easy for
citizen banders if and when FCC
approves or disapproves.

I know that vou along with vour
enemy CQ are strictly for CB and a
traitor to amateur radio. The subscrip-
tion | get of 73 magazine, | received as
a gift. | damned sure would not pay
for it, or CQ magazine. QST is for
amateurs and ARRL represents us. We
would never have lost 11 meters ex-
cept for you traitors.

M. Schreck Jr.
Kearny NJ

The unparalleled success of 2m FM
has increased amgteur interest in 220
tremendously and the use of that
band is being held back only by the
scarcity of equipment available. The
recently announced C.T. Power trans-
ceiver for 220 at only $180 has
started thousands of amateurs 1o
thinking seriously about this band.
Their upcoming repeater for that band
could well be installed by many or
even most of the 2m repeater groups,
thereby providing countrywide 22()
communication.

Your faith in ARRL is touching
But who, exactly, did put up a battle
to save 11m? Was it ARRL? Or was it
Wayne Green, then editor of CQ?
Please do go to the trouble to ask any
old timer who was there . . . anvone.
Now, about CB, I can understand why
CQ might be pushing for CB since
their S-9 CB magazine is the keystone
of their publishing empire, but what
explains any interest in CB on my
part’

The EIA 220 proposal (see March
73 for complete details) is extremely
well financed and could easily go
through, thus permanently taking
away a good part of our band. My
proposal seems like a good compro-
mise and gives us an alternative. Re-
member that EIA has a strong Wash-
ington LOBBY and amateur radio has
NO Washington lobby at all

| note in your last issue that you
have been getting a bit of backlash on
the amount of FM info you have been
running. | am not particularly inter-
ested in FM as vet but I rather enjoy
reading up on what the gang is doing
on a4 new facet of ham radio. At least
it makes more interesting reading than
“*Station Activities” in QST!

Speaking of new facets of ham
radio, |1 saw some color pictures that
Bill DeWitt W2DD had sent and re-
ceived by slow scan TV on 14mc. He
used a field sequential system much
like the old CBS system with six
frames of each color. A story like that
ought to jar some of the boys who
figure that the state of the art has

gotten away past the average ham.

Edson B. Snow W2UN
Rochester NY

Thank vou. thank yvou for returning
the 73 newspages to the honzontal
where they can be read without tear-
ing the magazine apart and incurring
serious migraine. Usually interesting
material was becoming quite a chore
to read. As an inveterate article filer. |
also appreciate your new system of

beginning articles on a right-hand

page — please continue.
Louise Frankenberg WA3LEQ
Pasadena MD.

| will probably be going to the

University of North Carolina at

Chapel Hill. Please print a request for

me in the letters column for a ham to

room with on campus. Thanks very
much and keep up the good work.

Donald Lee Curtis WN4TMU

22 Craven St,

Asheville NC 28006

Thanks for the reader service and
the large. easy-to-read print. Inciden-
tally vou discontinued the “‘sideways’™
printing just in time to restore my
sanity and lower my blood pressure. |
don’t like C.Q. and QST print is too
small, so I'm depending on 73.

Arthur Ideker W5CAM
Pine Blult AR.

How about a complete Novice sta-
tion — maybe in several 73 articles or
perhaps a small booklet to follow the
Study Guide? Have been building
QST's QRP Rig myself. but wouldn't
it be fun to build something in a
complete package aimed directly at
the young Novice? Maybe something
that could be used as a club project.

I'd be the first.
D. K. Howard
155 Crescent St,
East Bridgewater MA 02333

Let’s hear from some builders
about rthis. A club project is a great
way to involve Novices.

How come vou had nothing on the
storv behind the cover of Nov. “7]
issue? Most hams (all single like me
and most married) appreciate the finer
things in life and wish to enjoy these
pleasures to the fullest! FB on the
mag. too.

Russ Kinner WASZID
Toledo OH

Many thanks for a good vear's
reading. Best regards to all at 73 and
keep up the good work.

Duu%}ZLZA‘WF
etone N7
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; Gaveat Emptor?
IS EHES

Price — $2 per 25 words for non-
commercial ads; $10 per 25 words for
business ventures. No display ads or
agencyvdiscount. Include your check
with order.

Deadline for ads is the 1st of the
month two months prior to publica-
tion. For example: January ,1st is the
deadline for the March issue which will
be mailed on the 10th of February.

Type copy. Phrase and punctuate
exactly as vou wish it to appear. No
all-capital ads.

We will be the judge of suitability of
ads. Our responsibility for errors ex-
tends only to printing a correct ad in a
later issue,

For $1 extra we can maintain a reply
box for vyou,

We cannot check into each advertiser,
so Caveat Emptor. ..

SB200 HEATHKIT kilowatt linear
amplifier §150. 415-593-7369.
W6KJG, M. Harp, 1120 Furlong St.,
Belmont CA 94002.

SELL: Heath Transmitter HX-10,
Heath Linear Amplifer HA-10, manu-
als, extra crystals, Dowkey relay,
package $300.00, firm. Mint condi-
tion, pre-wired, no mods. Bill
Robinson, 1640 Wandering Drive,
Monterey Park CA 91754.

VHF-FM FREQUENCY DECALS
most used frequencies. Peel off &
stick on. $1.00 postpaid. Check or
money order. Electronic Systems,
Inc., P.O. Box 11208, 1518 Gregg St.,
Columbia SC 29211.

RADIO-TV SHOP SELL. Retirement.
All instruments, parts, hand tools,
Sams Fotofacts, books, Caddy [-Com
& 2-way. Have names — Simpson, Pre-
cision, Sprague, Seco, Sencore, Jack-
son, Paco. Check VA for funding.
BARGAIN. Must sell before MAY 72.
FONE: 814-652-5126 day only. Dick
Myers, 122 W. Main St., Everett PA
155377,

CHANGE THE CODE? Sell your old
(very old) wireless code gear to David
Serette, 226 Walton St., Portland ME
04103.

SACRIFICE SALE — Simpson FM
xceiver, like new, $210 includes ship-
ping. College expenses force sale. T.
McLaughlin WB4NEX, College Box
622, North Manchester IN 46962,

WANTED — Collins 30S1 Amplifier.
State condition. Sell or trade BC-348,
RAL-7 complete. Call or write
WBSEVN, Herschel P. McCullough,
4300 Bryn Mawr, Dallas TX 75225.
214-691-3338.

COLOR ORGAN KITS §7.50. IC
Power Supply Kit $2. IC’s §.25. Com-
puter Grade Electrolytic Capacitors
$.35. XMTR Transistor TRW PF3690
$1. Used Variacs. Nuvistors. Catalog.
Murphy, 204 Roslyn Ave., Carle Place
NY 11514.

SELL: HX-10, $180.00; HQ-170C,
$150.00; Speaker, $20.00; Package
$330.00. Kilowatt linear, $100.00:;
Supply, $85.00; Package $145.00. M.
C. Mayerl, 312 S. LaFayette, Shawano
WI 54166.

FOR SALE — Back issues of 73, QST,
and CW. Limited Supply. Jan. 61,
Dec. 63, June 66, July 66 issues of 73,
50 dollars each or all 4 for $175. Only
4 left. For others send SASE for
details. WBO9HUC Gary Sima, Rt. 3,
Box 85, Lake Geneva WI 53147.

URGENTLY NEEDED: Equipment
for independent missionary support
net to handle messages for 30 Bible
Translators in Liberia, West Africa.
Need: Tower, 70 ft. or more, linear-
SSB-220 or similar, 15/20 meter quad
or beam. Donated equipment most
welcome or send absolute lowest
price. Also need Novice and other
used equipment to prepare translators
before they go to the tribes. We are
interested in any extra equipment you
have — even on loan basis — will pay
shipping. Please help. Ambassadors
For Christ Net, Box 366, Concordia
Seminary, Springfield IL 62702.

ELIGIBLE VETERANS build and
keep a 25-inch Heath solid state color
TV as part of a Bell & Howell (De-
VRY) home study course. GI-bill pays
100% of the course and Kkits costs.
Contact Bill Welsh (W6DDB), 234 S.
Orchard, Burbank CA 91506.

ALMOST FREE. Taped code lessons.
Beginners to 5 wpm. Refundable de-
posit on tapes, $1.00 for postage.
Tomlinson College Radio Club, 3637
West Grandview, Tacoma WA 98466.

2-METER FM IC-20. Brand new. solid
state, 12 channel, Xtaled for four, 1 &
10 watts, module construction. With

mike, m-mount, & cables. $225;
K7NHE, 15112 SE 44th Bellevue WA
98006.

ROCHESTER, N.Y. is again Hamfest,
VHF meet and flea market headquar-
ters for the largest event in the north-
east, May 13th. Write WNY Hamfest,
Box 1388, Rochester, N.Y. 14603.

FCC “TESTS-ANSWERS" ... Origi-
nal exam manual for First and Second
Class License — plus — “*Self-Study
Ability Test.” Proven! Satisfaction
Guaranteed. Command, Box 26348-S.
San Francisco CA 94126.

21ST ANNUAL DAYTON HAMVEN-
TION will be held on April 22, 1972
at Wampler's Dayton Hara Arena.
Technical sessions, Exhibits, Hidden
transmitter hunt, Flea market and
special program for the XYL. For
information write Dayton Hamven-
tion, Dept. 7, Box 44, Dayton OH
45401.

TR-108, immaculaie with ac dc power
cords; also 2 crystals included. Offer.
WA9BYR, 627 Dundee Ave., Barring-
ton IL 60010.

FOOTNOTES

AWARDS

The Rhein Ruhr DX Association
(RRDXA) will issue an award to all
hams and swl’'s who can confirm
contact with one of their 100-plus
members after Jan. 1, 1967 according
to the following rules: First QSO with
a member counts one point, another
point for working him in a different
mode (CW or SSB). A member can be
worked as often as possible during a
contest, and contest QSO’s count two
points. Three classes of awards are
provided: Class I, 100 points, SSB and
CW mixed; Class II, 75 points, CW;
Class IIlI, 50 points, SSB. Send your
application (no QSL’s) with 10 IRC’s
or equivalent of DM5,~ to RRDXA-
Award-Manager, DIJ9INW, Bernd
Jurgens, D-5604Neviges, Schutzenstr.
11, West Germany.

The city of St. Louis, MO claims
the distinction of being number one
for hams on DXCC Honor Roll. They
are: WODU-340, WOSYK-341,
WOCIZ-338, WOPGI-338, WPKF-332,
WOLWG-332, WPBMQ-332,
WOBN-325, WONVZ-331,
WQPAUB-324, and WQPBK-325. Thisis a
total of 3.652 countries. Any chal-
lengers?

QSL’s for FQUG, HB9XID, HBOXID,
3AQFN, WA4WME/LX, DL4VA; all
handled by DI4VA, Vandergrift,
MATCOM-DSO, APO NY 09052.

ELEPHANT hide Leather. Keycase
$2: Billfold $7:; Pocket Notecase $10.
All three — only $15. Beautiful gifts.
Money back if not satisfied. Write
ZET7IV., P.O. Box 23, Cranbome,
Rhodesia.

CANADIANS, Japanese gear. LOW,
LOW prices. Free catalogue and infor-
mation. Glenwood Trading Co., Dept.
A, 4819 Skyline Dzr., North
Vancouver, B.C.

2 CRYSTAL FILTERS — F.M. Filter,
10.7 MHz, 6 dB BW = 13 kHz, SSB
Filter 1650 kHz LSB 6 dB BW = 2.6
kHz. $25.00 ea. Paul Ramsden
WIMUL, 3 Daniel Webster Dr.,
Hudson NH 03060,

CASH FOR PC BOARD. All types of
copper laminate wanted, 20 pounds or
more. Bob Miller, WASKGE, 2264
Welch - Drive, Stevensonville MI 49127,
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“Peace Through Victory,” origi-
nated for RTTY by Don
WAGPIR, art by XYL Maxine.

ave you ever wished that you could
make some of that RTTY art that you
may have printed? Well, so did I at one time.
It is a great deal easier than you might think.

We (the XYL Maxine and I) have found
that there is much basic art work available
from which RTTY pictures may be made.
Cartoons, the comic strips, post cards, maga-
zines, newspapers, centerfolds and photo-
graphs may all serve as bases for pictures.
While these may not be the right size, an
inexpensive child’s pantagraph may be used
to enlarge or reduce them. A portrait of
Washington was made from the etching on
the dollar bill. While it is not that important,
if you have a little sketching talent, that will
also help (or enlist your wife and friends as |
did).

Having decided on the subject and having
the basic art work the right size, run about
four feet of paper out of your printer. Use
the center portion of the paper for yﬁur
sketch or carefully tape or glue (white glue
works well) the drawing or photo to the
paper. Trim the edges so that all is still the
same width as originally. Now take out the
paper from your printer and insert the

IANMITARY 1779

Don Royer WAG6PIR
16387 Mandalay Drive
Encino CA 91316

RITY ART
MADE EASY

four-foot sheet with the sketch on it so that
it will be presented to you as it rolls through
the machine. Carefully align the edges of the
paper on the platen. Use your line feed to
bring the top of the sketch into view. With a
little practice, you will be able to tell just
where any character will strike the paper.

EamE e

¥

“Hiram, a Bassett Hound Dawg,'’ originated by

Don WAG6PIR, art by XYL Maxine.

13
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“Fang, A Siamese Pussy Cat,’’ originated by Don
WAGPIR, art by XYL Maxine.

You are now ready to overtype the sketch,
punching a tape as you go.

We have found that a small selection of
characters i1s all that is really needed to
produce either outlined or shaded pictures.
While you may not agree with our selection,
study the letters and other characters to
learn their individual densities. For example,
the M and W are the darkest, followed by
the H or X and then by the I. Thereafter,
you can use the upshifted characters such as
the : or ; followed by the  or - or. and the
like, depending upon where you want the
print to fall. In this way, you may add the
shading that you desire or leave certain areas
blank like this:

MMHMHHIHI L Lt THIHHMHMM
going from dark to light and back to dark
again. Keep up this process over the entire
sketch. Remove the four-foot paper with the
sketch from your printer and reinsert your
paper stock. Now play out the tape that you
have made and see what you have. You will
probably be pleasantly surprised. From this
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point on, we generally take a red pen and
indicate on the print where additions, cor-
rections and any changes are to be made and
rerun the tape (having folded the marked-up
print and following it line by line, using the
paper holder and line guide on the printer)
to make the corrections, making a new tape
at the same time. In most instances, we can
now come up with a pretty good picture
with a series of five or six corrected tapes.
When overtyping the sketch, it helps to
have a strong light directed on the sketch in
your machine. This is particularly true if the
contrast of the sketch is poor, as it may be
in color photos. Also, as you will not be able
to see the part of the sketch below the
ribbon, we usually take a pencil and outline
the areas where the shading will change from
one density to another. This way you may
be able to get a more complete picture the
first time through. While we do not do this,
some of the guys have found it helps to
make Xerox prints of the original sketches
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“Miss Santa, '’ believed to be by WA9CCP, obtained
from W9PRO and relayed by WAG6PIR.
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or photos and to use those for the over-
typing, as they eliminate some shading and
provide a black and white sketch from which
to work. Keep the detail of the original art
work as large as you can and don’t be afraid
to experiment with different letters and
techniques. Do clean up the tapes — we
generally do this during the first run-through
after the overtyping is finished to remove
the extra characters and corrections made

during the typing. To give you some idea of

the time required to complete the pictures,

we put in about 20 hours for one of the long |

playmates that run 30 minutes or so. Most
of this is in making the corrections while
rerunning the tape. Even after they are
apparently finished, we hang them across the
room to see how they will look from a
distance and then make the final tape with
the finishing touches.

Many of the machines in use today have
non-overline features so we have quit using
overlining. Stay within a 73 character line.
Start and end the tape with a series of
letters, a couple of carriage returns and
about ten line feeds, as this will help the
other guy if he is making a reperf tape at his
end. Also, keep in mind those who have
machines that downshift on space as well as
those that do not do so. If you are upshifted
and then space and wish another upshifted
character, put in another figures character.
Of course, the same applies when you want a
letter following a space after an upshifted
character. At the start of each line, we
generally use two carriage returns, the line
feed and two letters or figures depending
upon how the line starts, to help ensure that
the old and tired machines have time to get
to the start of a new line. Again, make your
tapes as short as possible by taking out any
unneeded characters, extra letters, upshifts
followed by downshifts and things like extra
spaces or downshifts at the end of a line.
Above all, be sure to put your credit line at
the end, with the hope that others will
follow your lead and keep it there.

So if RTTY pictures are your bag, how
about trying your hand and making a few?
We will not only be pleased to receive them

but the eyes here are about to give out!!
. .WAG6PIR
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CONSIDERABLY
SPECIAL
CONSIDERING

NEW 2 METER FM TRANSCEIVER Model SRC-146
PIEQUENCY :ioiveiviivaviosis 143-149 MHz
(2ZMHz spread)
Number of channels........c..ccoaiieiiee. 5

Supplied with 146.94 simplex,
146.34/.94 (same plug in
crystals as SR-C826M)

R.F. Output.............. | watt minimum
SENSIBVILY i isia s s s i better than 0.4
uv/20 DB Q.S.

AUdIO ONIPAL. ... i aiivasnes 500 mw
Meter ...... monitors battery voltage on
Tx.,S Meter on Rx

CAETENE AFAIN ;.o ssoaasssinsors 400 maTx,
15 maRx SBY

Size......8%" high x 3" wide, x 1%:" deep
WEIENE s sy 24 oz., less
battenes

Options: external mic, or mic-speaker, stubby flexible
antenna, desk top charger, leather case.

S279Y

Suggested
Amateur

Consider the new VHF-FM hand held Transceiver by Standard Communications Corp., with ex-

clusive Astropoint design. For complete specifications and the name of your nearest dealer, write:

Net Price
STANDARD COMMUNICATIONS CORP.
639 North Marine Avenue, Wilmington, California 90744, (213) 775-6284




Telelype Repeater TT-63A/FGC is an
inexpensive and widely available piece
of surplus equipment. Although many ama-
teurs have purchased this unit, problems in
getting it into operation have resulted in
most TT-63As gathering dust on a shelf or
filling up useless space in relay racks. (It
has a neat appearance and is fine for
impressing neighbors or non-RTTY ers.)

This article describes a novel use for the
TT-63A as a Teletype character-
synchronized sweep generator. The
TT-63A recognizes a Teletype character as
part of its basic function. This character-
istic 1s used to generate a scope presenta-
tion in which the Teletype character 1is
always perfectly synchronized, and time
marks provided, at either keyboard or
machine speeds. The basic concept is appli-
cable to any other surplus Teletype equip-
ment having this recognition capability.
The **Selcal”™ could probably be used in a
similar manner.

JANUARY 1972

James J. Wenskus, Jr. K2BEH
329 Ballad Ave.
Rochester, NY 14626

These modifications will cost less than
$5, depending on the state of your junk-

box., and shouldn't take more than a
couple evenings to build.
+I150V
O
v @
Y oiot
9
RIOI RIO2
Rt 470K _l+cio3
T~ 40~-100 pF
450V
ciol
FROM PIN 2
oF veO—€
0.1 uF (300V/SEC)

QUTPUT
TO SCOPE

50K
2W (DC
BAL)

=103V

Fig. 1. The bootstrap sweep generator.
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Fig. 2. Y waveforms and time relationships,

A few comments are in order. Attempt-
ing to convert this unit to a TU by adding a
standard limiter-discriminator front end
will not be particularly successful. This is
due to two design peculiarities: The
TT-63A is extremely susceptible to errors
resulting from pulse splitting and the 1 ms
sampling pulses coming in this hole. It
needs a very good low-pass filter between

the discriminator output and the trigger
input, By the time you have added a ttuly
effective low-pass filter, you will have
probably dupl'icated half a TT/L without
its benefits. Also, the chassis is too crowd-
ed for the required extra components.
Another unfortunate characteristic i$ its
performance at machine speeds when a
“start” pulse is lost; the TT-63A prints
several erroneous characters before timing
synchronization can be regained. In adddi-
tion, if you are not using coax to your
receiver, you may possibly pick up hash
from the keying relay.

None of these problems will signifi-
cantly affect its performance as a synchro-
nized character display generator. Adding
the simple circuits shown in Figs. 1 and 4
and slightly modifying your TU as shown
in Fig. 3 is all that is required to make the
TT-63A a truly useful RTTY accessory.

The Bootstrap Circuit Operation

Normally the grid of the 6SN7 is biased
positive so that the tube is fully conduct-
ing. This effectively removes the charge
across Cl102. When the negative SOV gate

18

(MARK IS LOW)

from V6 cuts this tube off, C102 begins
charging through D101 and R102. The
cathode follower portion of the 6SN7
feeds back the output ramp to the high end
of R102 to maintain a constant charging
rate and provide a linear sawtooth. With
the components shown, the output is
approximately 45V. The value of CI03 is
not too critical since the charging of C102
occurs mostly in its linear region even
without bootstrapping. Removing CI103
affects the amplitude far more than the
linearity. It is necessary, however, to use a
good quality capucifm for C102 —don't
use an electrolyvtic! R103 allows the output
signal to be balanced around ground. Some
slight loss of signal results from this ar-
rangement but it is effective and allows the
scope to be switched from a cross tuning
pattern to this pulse analysis mode without
making centering adjustments on the
scope. It should be noted that the start
pulse is drastically shortened on the actual
display. This is due to the poor risetime of
the leading edge of the gating pulse.

Construction

The bootstrap circuitry is placed where
V1, V2 and V3 were originally located.
These tubes were part of the original tone
portion of the repeater and dre not used.
The original 6SN7 (V1) is used as the
bootstrap tube. One of the 6H6s may be
used in place of the semiconductor diode
shown in the schematic. The remaining

TRANSISTOR OUTPUT
MJE 340, eftc.

INVERTER

+10-24V

TO MODIFIED
- TT=63A
SILICON

2N2925

TUBE OUTPUT
EWE, etc.

&

TO
INVERTER

47

47

Fig. 3. Modifications of typical TU output stages
to provide proper polarity pulses to the TT-63A
input,
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sockets are handy as tie points for the
bootstrap components. Be careful when
trimming wires on these sockets as several
terminals are used for tie points for other
stages. The sweep centering pot is a screw-
driver adjustment type and can be located
on the left side of the chassis after re-
moving some unused tone parts.

The pickoff for the time-marked pulse
display 1s shifted from its original point to

the junction of resistors R5S5, R56 and
R57. This change increases the amplitude
of the time markers over the original point.
A slight negative dc bias is introduced on
the display by making this change but the
resulting improvement in marker visibility
IS worth this slight inconvenience. The
resulting display has vigorous negative pips
where the pulse transitions should occur
and lower amplitude positive sampling
pulses. The range control centers the re-
ceived pulses between these negative mark-
ers.

Connecting the TU

For proper operation of the repeater,
the input to the Schmitt trigger must go
negative on the stop mark. A few addition-
al parts can take care of this requirement.
Since most TUs can be readily modified to
provide positive mark outputs; a simple
inverter, shown in Fig. 3., is added to
provide positive space pulses. The new
repeater input circuit in Fig. 4 shifts the
resulting )V mark output from the in-
verter to a negative mark. My measure-
ments show the Schmitt trigger turns on at
~2.75V and off at 2V. To get the unit in
operation, rotate R6 to the position which
gives the best blinking of the neon. This
setting is not critical.

- 105V
INPUT 120K 120K R6
TU I
PIN |
OF v4

Fig. 4. TT-63A input meodification to provide
negative mark voltage for proper operation of
V4. R6 Is the input attenuator already in the
unit.

TARKMITIIADY 10777

SWEEP
Q e e
SCOPE TT-63A
ﬂy Hc ~€ TU I
? | R + s
@]
FLH_SEO ; (CROSS TU FILTERS
PULSE

Fig. 5. Block diagram of typical component
interconnections. The TT-63A subpanel can be
rewired to do the required switching. Attenuators
can be added to balance the voltages across the
filters to that of the sweep and pulse voltages so
that the scope gain does not need to be adjusted
when switching displays.

Usage

When this system is set up, you can
readily observe distortions on incoming
signals, dirty contacts, the poor efficiency
of your low-pass filters, etc. If your key-
board is in series with your selector mag-
nets, you can readily check your own
contacts. When 1 first tried this on my
transistor TU, which had only 24V avail-
able to drive the selector magnet, the
observed pulse distortion was appalling.
Going to a high-voltage loop made the
pulses look as they should. The vertical
input to the scope can be connected to
various areas of your TU and the pulses
chased through always in perfect sync. This
1S a truly enlightening experience.

I use a 5 in. scope for my monitoring.
Anything less will make observing the
pulses too difficult. A dc¢ scope must be
used in order to pass these relatively slow
waveforms without distortion. I find that
the pulses are best viewed if the scope gain
IS not set too high. They are easiest to
watch when they are almost square on the
screen.

A very nice feature of this system is that
you can tell if you have a legitimate RTTY
signal tuned in and whether it is right side
up, the right speed, etc., without turning
on your printer. You merely see if a
synchronized sweep is being generated by
the TT-63A. This is possible only with a
legitimate signal, This certainly saves a lot
of useless clatter, bells ringing. waste paper.
etc. when tuning across the bands.

...K2BEH=
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THE CcTR-144 by COMCRAFT

FIRST AM-FM TWO METER TRANSCEIVER

No longer is it necessary to choose between
AM and FM on two meters. Now you can have
both in one compact unit. Join the gang on
the new FM repeaters yet still be able to ‘““rag
chew’’ with old friends either AM or FM any-
where in the two meter band.

ALL SOLID STATE — NO TUBES $389.95 suirren rostraint

MADE IN AMERICA INCLUDES 146.94 MHz CRYSTAL

COMPARE THESE FEATURES

TRANSMITTER:

Built-in VFO (Frequency converted for stability®*)
AM and FM both crystal and VFO

Four transmit crystal positions (8 MHz)

12 watt input AM and FM

High level transmitter modulation on AM
Bandpass coupled transmitter requiring only final tune and load
Three internal transmit crystal sockets with trimmers for netting
® One transmitter crystal socket on the front panel

RECEIVER:

Double conversion

Crystal controlled first conversion

MOS FET receiver front-end

Integrated circuit limiter and discriminator for FM
Envelope detector and series gate noise clipper for AM
Built-in squelch for both AM and FM

GENERAL:

Separate transmitter and receiver tuning

Built-in 115VAC power supply

Direct 12VDC operation for mobile or portable operation
Optional portable rechargeable snap-on battery pack available
“S'" Meter also used for transmitter tune up
Military style glass epoxy circuit boards
Anodized lettering and front panel

Baked epoxy finish on the cabinet

DIMENSIONS:
m 1014"W x 6% ”H x 734”D

L/

() COMCRAFT COMPANY

TtU.S. ONLY

*VFO operates from 7 to 9

MHz and is converted to 72 to NP F-O. BOX 260—COLETA, CALIE 33017
74 MHz using a 65 MHz crystal [] | enclose $389.95. Please ship a CTR-144 and Manual.
oscillator. 72 to 74 MHz is then

doubled to 2 meters. Calif. residents add 5% sales tax.

[l Please send illustrated brochure and accessory list.

THE CTR-144 IS AVAILABLE
FACTORY DIRECT

FROM: NAME
73  STREET
MAG CITY STATE ZIP

|
I
l
I
[] | enclose $2.50. Please send CTR-144 Manual only. l
I
I




John G. Oehlenschlager KOMOC
394D Ricketts Road
Monterey CA 93940

TELEVISION MONITOR

fter building a Flying Spot TV cam-

era, I acquired an old TV for a
monitor. It was a typical early 1950 vintage
set with a 10 in. screen and a 50 in. cabinet
which a local TV repairman was happy to
part with for §5. (Good thing I didn’t have
to pay for it by the pound!) It took only
half an hour to modify the set for use with
the camera. 1 was lucky, as it required no
phase inverter or extra video amplification.
But it was by no means the perfect moni-
tor — modification required the addition of
a SPDT switch, coaxial connector, a 752
resistor, and a short section of coaxial cable.

After using the converted monitor for
several months, I began to modify the set
even further. The controls were in the wrong
spot . .. why leave the tuner connected, it
just uses more power ... get rid of that i-f
strip. Finally, the only thing that remained
was the power supply, the sync and sweep
section and the video amplifier section. Even
the original CRT went to the junkman. In its
place I used an 8XP4 universal substitute
tube. At this point no one could recognize
the original TV configuration. 1 had even
considered rack mounting the residue, but
gave that idea up in favor of building a new

IST VIDED 2 ND VIDEQ — /
®—»— AMPLIFER |+{ AMPLIFIER > E 3 8XP4
2 12AU7 6CLE — \
BRIGHTNESS / AC POWER N
/?'-::c:HTHAST
Y 77
.
SYNC SYNC VERTICAL VERTICAL
CLIPPER —+— SEPARATOR |—»— OSCILLATOR —=—+ AMPUFIER
[2AUT I/2 6CGT 1/2 6CGT 6B0Q6
VERT VERT
in—lu_n ﬁm HEIGHT
4 '
L
HORIZONTAL HORIZONTAL HORIZONTAL FLYBACK mﬁi“as
AFC —— OSCILLATOR |[—=— AMPLIFIER [—+— TRANSFORMERI—=— porror
|/2 6CG7 1/2 6CGT EGWE L2
?{ HORIZ HORIZ @
—#330 VDC FREQ HOLD WIDTH
POWER |—+220VDC 777 DAMPER
SUPPLY  p—=-25YVDC EV3A
—»6.3 VAC

Fig. 1. Block diagram of the TV monitor.

JANUARY 1972
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HATRY ELECTRONICS

500 Ledyard 5t., Hartford, Conn. 06114
203-527-1881
(1 Block East of Wethersfield Ave. off
Airport Rd., Rte 6)

See CORKY, W1KXM or WARD, WI1WRQ

HEADQUARTERS FOR2 M FM
Regency HR2-A, HR-2MS, HR-2S, AR-2 —
Galaxy FM210 — Drake ML2F and TR22 —
Clegg 22FM series 24-25-27 — All accessories
for all rigs including crystals, power supplies,
amplifiers, etc.

FM GAIN ANTENNAS
For mobile, fixed and portable operation by
CushCraft, Hy-Gain, Antenna Specialists, New-
tronics, Mark Products, Mosley.

ANTENNA STUFF
Open wire feed line — Antenna wire 18, 14,
12 — Bare Copperweld — 14 and 12 enamel
copper — insulators — Baluns — Lowloss coax —
BlitzBugs — Glassline guy — Rohn #25 towers
and accessories — B & W — Coax switches —
Dowkey relays — 72 ohm KW twin lead.

ALL MAJOR LINES OF AMATEUR GEAR

We have B&W ARRL PROJECT KITS in stock

(Canadian Amateurs Send U.S. Funds Only)
F.o.b. Hartford
Please Include Postage
CONNECTICUT’S OLDEST HAM STORE

PHONE ORDERS

NOW ACCEPTED FOR
1 DAY C.O.D. SHIPMENT

ON ALL OUR

PRE-AMPS

AND SOME OF OUR

CONVERTERS

It you need a low noise pre-amp in a hurry for communications or
instrumentation, we can fill your order custom tuned to any frequency
from 5 MHz. to 475 MHz. within 24 hours by air mail or special deliv-
ery. All you pay is our regular low price plus C.0.D. shipping
charges. This rush service is also available on some of our stock
converters. See Oct., Nov. and Dec. 1971 issues of 73 Magazine for
our 2 page condensed catalog. Call us between 9AM and 4PM, Monday

thru Friday except holidays (no collect calls please). If line is busy
keep trying,

PHONE: 212-468-2720

VANGUARD LABS

196—-23 JAMAICA AVE.

HOLLIS, N.Y. 11423
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XFMR
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Fig. 2. The physical layout of the monitor.

CRT

VIDEO
TiNPUT

monitor. Several points came to mind while
designing the monitor. First of all I would
limit construction cost to a maximum of
$50. It must not employ any parts unavailable
to the average ham. The operational controls
must be located on the front panel for
convenience. The monitor must be simple to
adjust, using a minimum of test equipment.
Finally, it must lend itself to modification to
suit the individual builder.

Using these criteria, I was able to con-
struct a monitor for $22 (less CRT). I was
lucky enough to have a CRT left over from a
previous project. A new 8XP4 will cost $22
to $28. The principal item I had to purchase
was the cabinet. I used a Premier CC-2000
with a 3x10x27 in. aluminum chassis. The
majority of parts came from several salvaged
TVs obtained for the asking from a TV shop.
Although I would have had no difficulty
obtaining a horizontal output (flyback)
transformer from a junked set, I chose to
purchase a new one for §1. If you choose to
use a CRT such as a 5AXP4 or 5FP4
(requires focus magnet) you may want to
use a 70° yoke and transformer, also costing
$1. 110° deflection components are also

=

TR R DR T
{ o s

OUTPUT 05C
XFMR
. L
T .@ " @

|POWER
| TRANSFORMER

;

Fig. 3. To facilitate wiring, terminal strips are
mounted in parallel rows.
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Monitor exterior. . .

available commercially. All other parts came
from my junkbox.

The operation of the monitor can best be
described by referring to the block diagram
(Fig. 1). The input may be from 2 to 10V
negative video from any 7582 source. The
output of the first video amplifier is fed to
the second video amplifier and to the sync
clipper. The output of the second video
amplifier i1s applied to the control grid of the
CRT.

The sync clipper consists of a normal
voltage amplifier followed by a saturated
amplifier. The output of the saturated ampli-
fier contains only sync information (i.e.
pulses of 60 Hz and 15.75 kHz). From the
saturated amplifier the sync pulses are cou-
pled to the sync separator. The output of
the sync separator is sent to an integrator
(low-pass) circuit (vertical sync) and a differ-
entiator (high-pass) circuit (horizontal sync).

The differentiator output is coupled to
the horizontal afc (control) tube. The hori-
zontal afc keeps the horizontal oscillator

IBOK
B+ BOOST
CRT
eris Jus 200K
Eeoa T J
330V
oH FOCUS COIL | K
220V
40 _ 140

s o T

Fig. 4a and b. Two methods of supplying focus
voltage/current to the CRT.

JANUARY 1972

. . .and interior

(blocking oscillator) locked on frequency.
The output of the horizontal oscillator is
modified by the 330 pF capacitor to a
sawtooth waveform at the grid of the hori-
zontal amplifier tube. The output of the
horizontal amplifier i1s coupled to the hon-
zontal section of the deflection yoke by the
horizontal output transformer.

High voltage pulses developed by the
flyback transformer are rectified by the HV
rectifier to provide 12.5 kV for the CRT.
The damper suppresses oscillations in the
horizontal deflection coil and provides an
increased voltage (B+ boost) for the horizon-
tal amplifier and the vertical oscillator,

The power supply provides 330V dc at
100 mA, 220V dc at 100 mA, —25V dc for
fixed bias and 6.3V ac for all filaments.

The power supply was the most difficult
part of the construction project. Three
different circuits were tried before an
acceptable supply was achieved. The supply
uses silicon rectifiers throughout. Normally

Ay

B+
120 PF

A
= 2BPK
7
6.8K
I
%y 10K

N

/1

b i |

L

EXTERNAL

EXTERNAL I
HORIZONTAL (@ VERTICAL
SYNC SYNC

Fig. 5. A suggested modification for sync only
input.
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oK 047
BLANK = ANA- ra}f
77
L yﬂzﬂu 12
12K 47K IW
+220V + A
\ |120PF IBOK =25 KV
HORIZ = ’,}-—1— > AN ! EGWE
SYNC EDDPF JOKV

l 'd---'1
L______l

56
PE
fé

A\ D-ﬂ-‘i"
T A DEFLECTION
YOKE
-25y- _l
+330V- y =
ol
0K T00
VERT
SYNC

1712 6CG7

4700 ﬂﬂ#?‘ .GEEl

+330V -

Fig. 6. Schematit of the deflection and high voltage section.

the power transformers from TV sets have
three filament windings, two 6V and one
SV. They were used to obtain the negative
bias voltage using a simple half-wave
rectifier. If your transformer has only two
6V or one 6V and 5V windings, a voltage
doubler should be wused to provide the
necessary —25V bias. The electrolytic
capacitors used in the power supply section
may have a greater capacity than those
shown, depending upon what you have
available: however, do not use less.

Mounting of the CRT may present some
problems. I modified a mounting from a 17
in. set for my use. To simplify mechanical
work, I obtained a yvoke which clamped to
the neck of the CRT. It required no other
mechanical support, and there were
centering magnets included on the assembly.

The layout shown in Fig. 2 was used. |

encountered no problems with stray
magnetic fields. The vertical output
transformer and the vertical blocking

oscillator transformers were located under
the chassis. | used two four-section
electrolytic capacitors, along with a couple
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of lead type electrolytics. There is sufficient
room for another multisection twistlock
electrolytic if you desire. To simplify wiring,
10 seven-terminal (2 ground) terminal strips
were mounted in parallel rows as shown iIn
Fig. 3. Other smaller terminal strips may be
added as desired.

After wiring is completed, check carefully
for errors before operating the monitor. For
the smoke test, I recommend removing the
horizontal output tube (6GW6) and the
vertical output tube (6 BQ6) and temporarily
connecting the hot end of the height control
to the 330V buss instead of the B+ boost. In
my original model, I had the height control
going to the 330V buss, but | was unable to
adjust the height and vertical hnearity
satisfactorily. During normal operation the
B+ boost voltage is 700V. This gives a very
linear vertical sweep.

The test equipment needed for checkout
are a VI'VM with high voltage probe, an
oscilloscope with a low capacity probe, and
a source of 2 to 10V negative composite
video. While a scope is not absolutely
necessary, it is very helpful.
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Vertical oscillator grid voltage waveform.

Alignment Procedure

rJ

Turn on the monitor and allow it to
warm up for 5 minutes. Keep a sharp
eye out for overheating of resistors or
tubes.

Set all controls at mid-rotation.

. Connect the source of video to the

monitor.

. Check each video stage for signal. You

should be able to trace it right up to the
CR'T control grid.

Check wvertical oscillator for correct
operation.

Insure that —25V is available for the
vertical and horizontal amplifier grids
before proceeding. Then insert the
vertical output tube. Be sure that the
deflection yoke is connected. If it isn’t
connected the tube and the transformer

="

Vertical output plate voltage waveform.

%

may be damaged. Using low capacity
probe, check the waveform across the
vertical deflection yoke. Rotate the
vertical hold, vertical linearity, and
height controls and observe their effects
on the waveform. Using the VTVM, set
the wvertical amplfier control grid
voltage to 15V using the vertical
linearity control.

Check the horizontal oscillator using the
low capacity probe for proper
operation. By adjusting the horizontal
frequency, horizontal hold and
horizontal stability there should be a
15.75 kHz, 60-90V peak-to-peak saw-
tooth waveform. When you are satisfied
that the oscillator i1s functioning cor-
rectly, turn oft the monitor. insert the

BxXPa f—b +125 KV
1047 - + 330V

\/2 [2ATT 8CLE
53 PF
. ., '—7— ?1
250uF
u 2700 IDE' S7T0K
@ } j W
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=+ 220V
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l }7 SYNC
22M3
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Fig. 7. The video amplifiers and sync separator/clipper.
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1000 Hz video test square wave at CRT grid.

6GW6 and reconnect the height control
to the B+ boost.

Re-energize the monitor, again looking
for overheating of resistors and tubes.
Adjust the brightness control to about
mid-rotation. The CRT should light and
a raster should appear. With the VI'VM
(using the HV probe) check for B+
boost (500 to 700V) and HV (10 to 15
kV). Adjust the width control for 100V
on screen of 6GW6. Adjust the height
control for a 100V peak-to-peak 60 Hz
sawtooth on the vertical amplifier con-
trol grid.

. By adjusting the front panel controls,

you should be able to obtain a picture.
Adjustment of the yoke (mine had
centering magnets attached) may be
necessary. If the picture is upside down
or mirror image, reverse the necessary
yoke leads.

Fine adjustment may be accomplished
by using standard TV alignment pro-
cedures. Notice that the horizontal hold

TSOMA/B8O0OPIY

> +330V0C

»+220VDC
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Fig. 8. Monitor power supply.

Horizontal deflection coll current waveform.

and horizontal frequency controls inter-
act, as do the width and brightness.

| get carried away using silicon diodes.
Originally I used a 3000 PIV 200 mA diode
for the damper. After two frustrating fail-
ures, | used a 6 V3A. If any of you more
persistent types desire to try a silicon diode,
use at least a 5 kV PIV 200 mA diode. If
you use a 6V3A remember that it has a
cathode cap and not a plate cap. It won’t
work the other way!

As for substitution of tubes, a 6BQ6
could be wused in place of the 6GW6.
However, with the high B+ boost voltage
present (700V) I used a 6GW6.

I used an 8XP4 universal test tube,
although any one of several CRTs may be
used. An 8YP4 may be used if 110° deflec-
tion components are used. An 8KP4 may be
used if correct focus voltage is supplied to
the focus anode. An 8DP4 may be used also:
however, it requires — in addition to a focus
voltage — a single field ion trap. A 5 in. tube
such as a SAXP4, SAHP4 or a surplus 5SFP4
could also be used. The SAXF4 requires no
external focus supply. The SAHP4 requires a
focus supply of 0 to 250V. The 5FP4 is an
electromagnetic focus tube. Figures 4a and
4b show methods of supplying focus volt-
age /current for other CRTs.

This monitor was designed as a basic
building block for future projects. For those
with a master sync generator, a sync only
input may be desirable. A suggested modifi-
cation i1s shown in Fig. 5. Other changes/
adaptations may be made to the basic design
to fill the requirements of the builder.

... KOMOC/4
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73 Tests

THE ICOM IC-21 TRANSCEIVER

he word has leaked out around the U.S.
Ta'bﬂut the Japanese IC-20 and IC-21
transceivers, fueled by a handful of units
brought back by visitors to Japan and
returning servicemen. Now, at last, these
goodies are being made available through a
U.S. importer.

Adirondack Radio was kind enough to
lend their first sample for a test and it
certainly was impressive. The most spectacu-
lar aspect of the rig is the 24-channel
frequency switch, complete with an easy-to-
get-at board for the 24 crystals and tweaking
capacitors immediately at hand.

Now, while you may live in an area which
only has one or two repeaters, those of us in
the northeast are living in an entirely differ-
ent world, one jammed with repeaters on
just about every pair of channels. Though
the 73 HQ is in a remote corner of lower
New Hampshire, there are now about 17
repeaters that can be used with a simple
antenna. Three miles away, from the top of
Pack Monadnock mountain, where we test
out new equipment, there are a whole bunch
more within easy reach. A 24-channel trans-
ceiver looks awfully good for a spot like this.

The IC-21 has so many nice features that
it is difficult to decide which is the most
desirable. It has an ac supply built in and
will operate from either 115V ac or 13.6V
dc, making it a dandy unit for both base and
mobile applications . .. and particularly val-
uable to the operator who wants to be able
to use one rig both in the car and at home.

JANUARY 1972

The transmitter puts out 10 watts on the
high power position of the output switch
and one watt on the low position, making it
possible to save on battery power when
operating through most repeaters.

Experienced FM operators will appreciate
the variety of meters on the IC-21. Just
above the channel switch is a deviation
meter which indicates how much off fre-
quency the incoming signal is. This meter 1s
calibrated plus and minus 5 kHz. There is a
control on the front panel to compensate for
this off-channel stuff...a Receiver Incre-
mental Tuning control which swings the
receiver back and forth about 5 kHz. Since
not all 94 repeaters are on 94 and not all 76
repeaters are exactly on 76, this i1s a handy
control to have when you are moving from
one area to another.

The S-meter on the recelver comes In
handy when you want to identify which of
several repeaters you are hearing and there 18
no identification at the moment. At our
mountain lab site we hear W1ALE in Con-
cord on 94 at umpteen over 9, WAIMHN 1n
Somerville, Mass., at S-9, WA1KGR in Holy-
oke, Mass., at S-8, and WI1KOO on Mt.
Mansfield, Vt., at S-1, so you can tell from
the S-meter reading exactly which repeater 1s
being heard at any time. On 88 the S-meter
permits instant identification between
W1ABI, WAI1KFX, KI1AOI, WI1ZAW,
WAI1JTB, and WAITKHK.

The S-meter becomes a plate tuning
meter on transmit or an SWR-meter, with a
flick of the front panel switch. There is a
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ADIRONDACK Proudly Presents . . .

$389.00 Net

® 24 Channel capability.

® A new high —very useful in these days of new
repeaters going on the air constantly.

® Front panel — P.A. tune control — a real advantage to
get maximum output.

® Separate S and discriminator meter £5 KHz — panel.

® R.|I.T. — control on receive — either 1 watt or 10 watt
output.

® S and SWR meter combined.

® Remote VFO plug.

® 12 volt DC or 110 volt AC operation.

@ AC and DC cable supply.

® Discriminator meter — a real addition.

® Crystals — supplied with 4 channels.

This is an entirely new approach in 2 meter FM gear. Just
imagine 24 channel capability, SWR meter and S meter,
plus netting condenser on each transmit and transceive
crystal, plus many other features original with this unit.

Manufactured by Inoue Communication Equipment Corp.

of Osaka, Japan, already well known to 2 meter FM users,
Send your order today.

ADIRONDACK RADIO SUPPLY, INC.

185 West Main Street, Amsterdam NY, 12010

FM YOUR GONSET

COMMUNICATOR

® New! Plug-in modulator puts the
Communicator transmitter on FM.

® No modification or rewiring of your
Communicator. Just plug into mike
Jack and crystal socket.

® Compact self-contained modulator
measures 4" x 3" x 14",

® Works with Communicator |, IIl, Ill, and
V.

®* FM atatenth the cost of a new rig.

® Frequency adjust for netting built in.

® Built-in tone burst available, Keyed by
push-to-talk switch,

® $34.50 postpaid U.S.A. Built-in tone
burst $10.00. Specify Communicator
model and tone-burst frequency. 5%
tax in California. (HC-17/U crystal

and 9 volt transistor battery not
supplied.)

® Send for free descriptive brochure.

PALOMAR

BOX 455, ESCONDIDO, CA 92025
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plate tuning control on the panel, permitting
the plate to be peaked on any channel, thus
overcoming the serious drop in power you
suffer with some rigs when you change
frequency from one end of the band to the
other.

The mike gain control on the front panel
1s useful for setting your deviation to match
the repeater you are using. Some are wide-
band, some narrow, and some compromises.
With a little fiddling around you can find
out what works best with each repeater and
use that deviation from then on.

Some of the statistics, briefly: weight 14
Ibs; size 4%’ high, 9 x 10", will obviously
fit under most dashboards; draws 0.2 A on
receive, 2.1 A on high power, and 1.2 A on
low power; uses 18 MHz crystals for the
transmitter and 15 MHz for the receiver; i-f
is the usual 10.7 and 455 kHz.

An automatic protection circuit disables
the driver transistor if anything happens fo
the antenna, thus keeping the final transistor
from going west when the antenna is shorted
Or opens up.

A low-pass filter on the output is de-
signed to keep interference down to neigh-
boring television sets.

The IC-21 is designed to be mounted by
means of a bracket in the car and a built-in
folding foot stand angles it for use on the
operating table.

An external vfo may be used with the
IC-21. It plugs into one side of the cabinet.
There is a jack in the back for an external
speaker, which is very handy for car installa-
tions where you would prefer to listen to the
regular car radio speaker than the smaller
one on the transceiver.

Since the transmitter and receiver units
are independent of each other, a good
technician might be able to convert this rig
rather easily into a repeater. It wouldn’t take
a whole lot of work. The modular construc-
tion of this rig would make such a “conver-
sion” much easier than with most transceiv-
ers. The fact is that you can get at almost
everything on the IC-21.

The IC-21 is being imported by Adiron-
dack Radio, Amsterdam, New York and sells
for $389.00.

.. .KINUN
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13 Tests The REGENCY

Transcan FM Transceiver

A scanning transceiver was the obvious
next step in two meter FM transceiv-
ers. lThere are so many repeaters in action
today, even in the more remote parts of the
country, that the FMer needs some way of
keeping track of which are being used. Back
in the old days, a year ago, when there was
only one repeater in most areas, a simple
monitor receiver was all that was needed to
keep in contact.

As 1972 unfolds we find that most major
urban areas have four to six repeater chan-
nels perking and, unless the FMer has his
hand on the channel switch a whole lot, he
misses out on most of what is happening. It
gets to be quite a drag to reach up and
switch through all the channels every few
minutes. It is a lot better to have a couple of
[Cs and some transistors doing that for you,
automatically.

Regency has married their scanning VHF
receiver and their very popular HR-2 two
meter FM transceiver and come up with a
package which does everything for you
except keep the log. The receiver scans eight
crystal controlled channels and, when any
one becomes active the light turns on, the
scanning stops and the squelch turns off so
you can hear the station. Each of the eight
receive channels may be locked out of the
scanning function by pushing a button over
the channel lamp. This is handy when one
channel is active and you want to scan all
but that one . . . or two, etc.

There are six crystal transmit channels
which are selected by the buttons under the
receive channel lamps, which leaves two
receive channels which can share any of the
six transmit channels with another receive
channel. Pushing the transmit button locks
the receiver to that channel until you push
the ‘‘scan’” button which disconnects all
transmit crystals and sets the receiver to
scanning again.
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This setup is ideal in the areas I frequent,
fitting the six repeaters we use In New
Hampshire and southern Vermont. When I
head down Boston way I change the crystals
for the six active repeaters down there
(WIQFD, WA1KGS, WAIMHN, WAINIJR,
WIHWK, and WA1KGO). If I'm driving to
New York, which happens often, I load up
for WAIKGQ, WAIKGR, WAIKGD,
WA1KGK, WAIKHK, and WA2SUR. And so
it goes, with my being able to talk through a
selection of repeaters no matter where I am.

The Transcan is extremely handy at 73
HQ where I monitor not only the six fairly
local repeaters, but also listen for calls on 76
and 94 simplex from passing FMers. We have
a pot of coffee at the ready for visiting
amateurs and do appreciate the company.
The Transcan has also alerted me to several
band openings which have permitted me to
talk down into New York and even points
further away.

The scanning function i1s accomplished by
a couple of ICs which switch the receive
channels by means of diodes and sample the
channels, stopping when the squelch is oper-
ated by a carrier. There i1s automatic protec-
tion of that expensive output transistor too,
with a little circuit that senses if the antenna
opens or is shorted and turns off the drive to
the final.

All in all, Regency has come up with one
of the best fun-makers for two meter FM
yet. I don’t have time to switch through all
the channels while I'm driving to see who
might be coming through. The Transcan
does it for me and even the shortest blip of a
carrier stops everything and hghts up the
active channel. The price i1s $319 ftor the
mobile model and $349 for the desk model
with built-in 117V ac power supply.

.. .W2NSD/1
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13 Reviews
The Allied

X-190
Ham Receiver

If all receivers performed as well as they
looked, a ham would have no trouble in
obtaining a good one. The trick is finding
the good receiver that is behind the pretty
panel. The Allied AX-190 is such a one.
Behind the brushed aluminum front are five
printed circuit boards that hold all compo-
nents in very neat arrangements. On one of
them is the four FET front end which is
rated at 0.5 puV sensitivity at 10 dB S/N. Our
test unit performed very well with no more
than a longwire, and we have no reason to
doubt the accuracy of the manufacturer’s
statement. This receiver picked up many
weak stations that other radios could not
hear. The preselector is very sharp and
sensitive and really peaks up signals while
rejecting interference from strong off-fre-
quency stations. The receiver covers eighty
through all of ten meters in 500 kHz bands.
There is also provision for adding another
segment of the 3.5 -10 MHz range.

For those strong signals that cause QRM,
the Q-Multiplier does an excellent job of
eliminating heterodynes and peaking the de-
sired signal. This feature is certainly a
desirable one for CW and SSB ops. Signals
here were raised by thirty to forty decibels,
and when the rejection mode was selected.
annoying whistles were eliminated.

CW and SSB are received well by means
of a four diode balanced modulator circuit.
The first oscillator and bfo are crystal
controlled for sharp and accurate tuning.
The audio is clean and pure, and almost
hi-f1 — in short, very comfortable. Dual con-
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version and ceramic filter add measurably to
easy listening.

For those who might want to listen to
AM stations that are outside the ham bands,
an AM position and AM with ANL are
provided on the function switch. Incidental-
ly, the diode noise limiter performs very well
to take out ignition and electrical noises
(i.e., the fluorescent light on my desk).

As for minor features that add to the
pleasure of owning the AX-190, there isa 25
and 100 kHz calibrator for accuracy of the
smooth tuning vfo knob which has one
kilohertz markings on the resettable skirt.
The rig also has provision for operation
directly off of 12V dc, making the rig
valuable for mobile, Field Day, emergency,
and portable use. Antenna input 1S a com-
mon SO-239 chassis connector, provision for
muting, and vfo output round out the
features of this receiver. One other valuable
feature of the rig is the accompanying
instruction manual. It is complete with an
excellent theory of operation section that
includes excerpts of the complete schematic
showing the various stages in their individual
and combined design states.

For the ham who i1s looking for a good
receilver, portable, or emergency receiver, at
5249.935 this receiver needs careful consider-
ation. Novices in particular should keep In
mind that a few extra dollars on the receiver
purchase can add proportionally greater en-
joyment to his operating experiences. And
when upgrading his license, this receiver will
keep its value in the station.

713 MAGAZINE



Martin Bradley Weinstein WBSLBV
1260 Richmond Road
Lyndhurst OH 44124

PHONE PHREAKS
Ma BELL

"V

“Lit_tla Box Blue, get on the horn™ is the
call of a new band of public nuisances,
the self-styled ‘““Phone Phreaks” who have
been using a small electronic device, known
as a “"Blue Box,” to defraud the telephone
services of an estimated half million dollars a
year. |

73 talked with Dennis Mollura at the Bell
headquarters in New York about these Blue
Box activities.

First, Mr. Mollura described Blue Box
operation:

“They are used to call the network
signalling function on the telephone net-
work. If vou build a Blue Box that has
the proper tones and you know how to
use it you could tap out the right tones to
give the network its command, then
you'd be able to avoid our automatic
billing equipment.”

These tones are the twelve dual-tone
combinations of six frequencies used only
for network calling frequencies, and are not
the same as a standard Touchtone® phone
would produce. You may have noticed, after
dialing a long distance call, a rapid succes-
sion of highﬂl‘-ﬂlﬂﬂ~TDUﬂhtUHE® frequency
tone-pairs lasting about a second. These are
the network control tones.

A Blue Box user first seizes a long
distance line by phoning a toll-free long
distance number, most often a directory
assistance or IN-WATS (area code 800)
number, then hanging up on the callee while
retaining the circuit by generating his own
2600 Hertz ‘“‘disconnect”™ tone. The 2600
Hertz tone would normally not appear on
line until the caller has hung up, and once
sensed, is regarded by switching equipment
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as a signal to disconnect. The captured line 1s
then used to call anywhere in the world at
the caller’s whim. Most ‘‘Phone Phreaks™
figsure they’re getting away with it, but the
feeling is usually ephemeral.

“There are three ways which we use to
try to detect Blue Box fraud; number one
would be plant service center testing
(with very common electrical testing
equipment) ... another way is traffic pat-
tern analyses. .. then the third way is
computer programming. The computers
are watching the networks and they . . .
can spot trouble . .. and Kick out a trou-
ble report card.”

[t would appear that most of the current
users of Blue Boxes are now at this point in
telephone company investigations. They
have some unpleasant surprises in store for
them if they should be so naive as to think
that this i1s as far as the investigations go.

“When we suspect a case we can put on
sophisticated electronic gear. .. which
can help us track down the people.
“Weve... begun a nationwide crack-
down. In [970 there were six people
arrested, two convicted, four cases pend-
ing. So far this year (September), thirty-
three arrests, eighteen convictions, four-
teen pending, one dismissed. In the Mon-
tana area, a group of ten people . . . were
using Blue Boxes. We (actually, the FBI)
moved in on them. .. they were indict-
ed...and arraigned, and the evidence
was so overwhelming that seven of the
ten pleaded guilty right off the bat, two
of the cases are pending, and one is
dismissed.”
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Naturally, the Blue Box users aren’t
hurting anybody, unless you feel that having
to pay their way yourself is an imposition.

“People are trespassing on the telephone

network. They re literally stealing service,

and actually increasing the cost of tele-

phone service for people who do pay. I

can describe this as like a guy getting on a

turnpike and not stopping at a toll booth,

He'’s creating a demand for service, but

he’s not contributing his share. ‘‘Our

losses due to Blue Box fraud ... we're
estimating at about five hundred thou-
sand a year.”

With a half million dollars a year at stake,
why not just clamp right down?

“One of the reasons that we gather

evidence for so long, like in the Montana

case, is to establish what the person’s
calling pattern is, to try (o determine
when he got the box, how often he used
it, and where he called. Once we establish

a pattern and can pinpoint when he got

the box, then we go for full restitution.

In cases we'’ve been able to get it.”

So far, no amateur radio operators have
been involved, but the people who were in-
volved might well have become hams.

“Of the thirty-three people arrested this

vear, twenty of them were students, one

was a private detective, one was a com-
munications man, and most of the rest
had electronics background interest.”

What is the phone company position on
the use of these devices?

“We consider this a very serious matter.
People are trespassing on the telephone
network. We do have means of detection,
and we are confident that we are eventu-
ally going to catch them all. When we get
them, we are going to press to the fullest
extent of the law, and we're going after
full restitution of the money weve lost so
far: =

Amateurs who have been using 2600
Hertz notch filters and 3400 Hertz roll-off
low pass filters in conjunction with phone
patching have most of the protection neces-
sary to prevent accidental interference with
telephone service.

‘The Blue Box enables you to place calls
without charge. There’s another electron-
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Chester County (PA) Detective Ronald Johnson

(right) displays an illegal “blue box'’ used to
bypass toll charges and seize long distance tele-
phone circuits. Johnson and Chief of County
Detectives Eugene Sharpe (left) were part of a law
enforcement team (September 27, 1970) which
raided several Chester County residences of suspec-
ted ‘phone phreaks.” The ‘phreaks’ use home-
made electronic generating devices such as the
“blue box" to place free long distance calls all over
the world, sometimes for hours at a stretch. Four
persons were arrested in connection with charges
ranging from toll fraud to impersonation of tele-
phone company emp