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The FCC has swung from the overly restrictive stance of last year to overt cooperation and interest in
amateur p roblems and growth - b lessings o n Walker - o n Chairma n Wiley - on Joh nny Johnston ~ and
Gary Hendric k son. Yes, blessi ngs on Wal k er ! T hings are lo o king up ... read the fu ll text of these Dockets
in this issue and send in your comments...

• UNATTENDED REPEATERS

Fallout from the January 14th FCC Amateur Hearing is this Docket to
permit repeaters to be automatically controlled.

• REPEATER CROSSBANDING

More Hearing Fallout - the promised elimination of the restrictions
against crossbanding. This may be the biggest shot in the arm
imaginable for 220 MHz development.

• COMMEMORATIVE STATIONS

Further relaxation of the FCC opposition to special call sign stations.
Three more cheers !

• SPECIAL CAL LS FOR EXTRAS

This could make the Extra Class ticket very desirable.

• DELETING STATION LOG REQUIREMENTS

Another needed change - more cheers!

inside . . .
MOSKEY - PROGRAMMABLE KEYER - 6m GRP RIG - CW/SSB NOISE
LIMITER - WEATHER SATELLITE SSTV CONVERTER - IC TESTER 
INFINITE ATTENUATOR - MODERN SELECT-O-JECT - WEATHER
WARNING NET



the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With db
db-

-Gain compared to Y, wave dipole
-FCC accepted for repeater application

mechanical
Vert ical element-117"

long, 1·1 /8" telescopic
to 3/8" OD high
strength aluminum

Radials-four, 21" x 3/16"
OD aluminum rod

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival -1 00 mph.

Completely self-support inq

Mounting-fits vertical
pipe up to 1·3/4" OD

The gain you gain-you gain
transmitting and receiving
get both with Hustler!

Available frolTl
all distflbut~rs the best!
who recognize

electrical

6 db. gain over Y, wave dipole

Omnid irectional radiation pattern

Maximum radiation -at horizon

50 ohm feed impedance

Field adjustable-14Q.150 MHz

SWR at resonance-1.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/B wave lower section, % wave
phasing, 5/8 wave upper section

THE HUSTLER MASTER GAINER

MODEL G6-144·A

Sh ipp ing Wt.: 6.8 Ibs. Price: 552.95

~
• 15800 commerce pcf1( drive.

trorucs O<ookpo".ooo44142_ orporatJo L- --'

Exporter: Raburn Agencies, Inc.,
New York, N.Y.
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HAM GEAR FOR
JORDANIAN CLUBS

Anyth ing you can spare in the way
of ham gear, tes t equ ipmen t, good
spare parts will be invaluable to the
youngsters in Jordan . No junk, please
- it is too costly to ship junk over
there . Help a ham in Jordan to get on
the air. Send equ ipmen t to: Royal
J ordanian Radio Amateu r Society,
Royal Palace, Amman , Jordan; c/o
Embassy of Jordan , 2319 Wyoming
Avenue, Washington DC. Please send a
copy of the equipment sent to 73
Magazine.

WS1ACR SPECIAL EVENTS
STATION

The Newport County Rad io Club
will be opera ting th is station in con
junction with the America's Cup
Races through Sept. 30th . All bands,
CW and SSB. plus 2m and AM on 6m.
QSL to Bo x 36, Broadway Station,
Newport RI 02840.

SECOND ANNUAL
HOBBIES EXHIBITION

More than 30,000 people visited
the second annual hobbies exhibition
sponsored recently by the "Sydney
Morning Herald ," Sydney , Australia.
Several complete amateu r sta tions
were set up with a number of contacts
made in Australia and New Zealand .

Dick Smith Electronics of Sydney
provided the 80-10 meter SS B trans
ceiver and three two meter stations as
wen as a complete electronics d isplay
and some 17,000 brochu res on arne
teu r rad io and electronics.

Tom Ki ng, WA7DPONK2ATJIT ,
left, manned the booth for 70 hou rs
alo ng with members o f the Unive rsi ty
of New South Wales Amateu r Radi o
Society, VK2BUV. Several hundred
genuine enquiries on Obtaining an
Australian amateur license we re
answered.

HAMS AID
SOAP BOX DERBY

The Kent County Repeate r Assoc ia
tion helped provide communications
for the 13th annual Grand Rapids
Soap Box Oerby using 2m simple x.
Pub lic serv ices such as this are of great
value to the image of amateur rad io.
What has your c lub done?

HAM STATION FOR BLIND HAMS
Set up by local c lub

Blind amateurs who are tak ing the
guide dog train ing course at the Blind
Center in San Rafael CA now can talk
through the local repeaters as a result
of the kind work done by the mem
bers of the George S. Ladd Pioneer
Radio Club in San Francisco . The club
set up a G.E . Progress line rig and
antenna for the school.

Watch for the station via WR6ABM
or WR6ACS when you' re in the area.

With the 2m repeater channe ls
fil li ng up in many areas, 220 is
beginning to look better and better to
a lot of groups.

Ed Clegg W2LOY is not only one of
the top VHF equipment designers in
the country, he is also one of the most
enthusiastic supporters of th e ham use
of the 220M Hz band. Remember that
Clegg was the first out with a 220
transceiver - and with a 220M Hz
repeater. These were not put out with
that CB band in mind indeed they
weren't ever designed to work with
anything but ham use of the band .

The Clegg 220 repeaters are being
set up in more and more areas, with
the units in Totowa and Oakland,
New Jersey being two of the latest.
Many repeater clubs are going for the
Clegg repeater/rig package, with the
suppo rt of their local dealer.

Ed has been mak ing trips to speak
to clubs about the 220 band . If you r
club would be interested in hearing
this expert of the experts you might
have the program chairman get in
touch with Carl J aco bsen at Clegg,
3050 Hempland, Lancaster PA 1760 1,
and see if someth ing can be arranged.

ED CLEGG AV A IL ABLE
(for talks)

WB0KVL

Y L MARITIME OP
(ed note.. .Gloria Vader made the
news recently as the first YL maritime
op - she is the radio officer on the
U.S. Geological Survey ship SP. Lee
out of Redwood City, California. A
note from 73 ask ing her about th is
brought this rep ly . . .J

Thank you for your in terest in my
new career. I would like to see more
wo men become interested in both
ham radio and going to sea. t became
interested in ham radio while living
with friends on a schooner in Mexico.
Their ham rig was communicat ion
with their fr iends in California who
were helping them get materials fQf
work o n the boat. When they first
bought the boat in Columbia they
almost lost her on the way to the
canal; but they contacted someone on
the ham rig in New Jersey . who in a
round about way got a hold of the
Panaman ian Coast Guard. The Coast
Guard flew out a pump . Since then
I've learned more about what a
valuable communication tool amateur
radio is and has been on land and sea .
My ham experience helped me when I
began to learn commerc ial operat ing
procedures. Also , I was all ready
famil iar with the language ot elec
tronics, and it was easier to learn the
servic ing techniques I need fo r my
job. So amateu r rad io has done a lot
for me besides being an enjoyable
hobby.

I'm enclosing a picture one of my
frie nds in the crew took during an
open house on the sh ip I don 't
usually 'Near a un iform as the atmos
phere is mere casual.

2 73 MAGAZ IN E
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VIVA CASSETTES!
The Scott Joplin music from The

Sting got to me right away - as it did
millions of others - so I was ready,
ready, ready when I got a call from an
old friend offering a ticket to a Scott
Joplin concert at Dartmouth in
Hanover, New Hampshire. The New
Engla nd Ragtime Ensemble was olav
mg.

Not knowing that the re would be
any flack over my making a tape of
the concert I arrived with a miniatu re
Toshiba (KT-270) cassette recorder
with a built in condenser mike and a
lantern battery for extended drive
since the little AA batteries it uses run
out in about a half hour or so . I held
the reco rder in my lap about 150 feet
from the stage, about half way back in
an audience of about 2000.

They took the recorder away about
an hou r into the concert. Next t ime I
try that I' ll keep the reco rder in a bag
under the seat and use a small incon
spic uous mike. Well, t did get an hour
of a rea lly fantast ic concert, complete
with the wonderful comments by
Gunter Schuller, the conductor, and
that was worth all the trouble.

I played the tape all the way home
on the car hif system which I orig
inally set up for slow scan mobile
operation. Since then I've gotten a
couple records of the same group, but
somehow they sound a lot better with
the live audience - the performers get
carried away by the enthusiasm of the
listeners - it was mass hysteria - they
kept Schuller and the group play ing
enco res for almost an hour after the
concert was supposed to be over - an
incredible reaction .

The mo re I look into cassette tapes,
the more convinced I am that they are

SEPTEMBER 1974

going to be really big in a year or so.
Not too many people realize that the
sta te of the art has advanced now to
where cassette tapes are comparable
with the expensive ree l to ree l tape
decks in fide lity. Cassettes have a lot
to offer over records now. Even with
the best of record players a record
wears audibly after just a few plays 
a tape does not wear, even if plaved
on a real cheap recorder.

But what about the tremendous
investment people have in records? I
might give that more consideration if I
had not suddenly found myself with
hundreds upon hund reds of com
pletely obsolete 78 rpm records a few
years back . 1f they ever come back , I
can reti re.

Cassettes play just fine in a car, in a
portable hand unit, or in the f inest
hi-f player. There is no needle to
jump, no vinyl to attract dirt and get
scratched. Cassettes are easy to store
- I carry around two little cases
which hold 20 cassettes each in the
car - 4" wide by 2·112" high by 10"
long. I'll leave it to you as to how
much room 40 albums would take in
the car - make that 60 al bums since
the cassettes each have 60 minutes of
music to 40 minutes per album, I' m
not sure they would even fit in my
little Datsun z -ca r. .

On records you can play any cut
you want, how about cassettes? Most
of the better recorders have a counter
on them and with this you can cue in
easier than you can find the right
groove on a record . I put the counter
reading on the cassette index and this
allows me to go exactly to where I
want in seconds. Most decks take a
minute or even two fo r fast wind or
rewind, but some of the newer ones
have cu t that down to 30 seconds for
a ha lf hour of tape! And they are
virtually foolproof too. You can go
from fast forward to fast rewind
instantly without spilling or hurting
the tape.

I predict that cassettes will be the
major program source in five years.
Let 's see how I do with this one.

Eight tr ack? No way . You can't
reverse it and that endless tape system
gets snagged much too easily . a-track
may possibly be around fo r pops
about the way 45 rpm records are, o r
it may just go away in the face of
cassette superiority .

The abil ity to tape music (or any
thing e lse) off the air - from bor
rowed records - from live conce rts 
or from other tapes in anothe r big
plu s over viny l records. The shortage
of viny l is anothe r factor si nce
cassettes take much less raw material
- about 1-1/4 oz for a cassette to
4-1/2 oz for a record. That makes any
40 cassettes in the car weigh in at
around three pou nds and the sixty
LP's with jackets at over 30 pounds.

Convinced?

WALKATHON ALTERNATIV ES?
Walkathons are becoming very pop

ular and qu ite a few ham clubs 
partic ularly FM repeater groups 
have been p rovid ing communica tions
for th em.

Whe n I first heard about walka
thons, I had a hard t ime believing tha t
they would catch on - they seemed
so totally unp roduc tive - so com
ple tely wasteful. The idea of paying
money to a charity because someone
walks so many miles didn't make
much sense. Other groups had tried
getti ng people together to do posi tive
things such as cleaning up roadways,
rivers and st reams, vacant lots, or to
paint buildings, and th is seemed a lot
more reasonable to me.

It any of you look at things the
way I do, perhaps you will have a
chance to convert an incip ient walka
t hon or bikathon into something mo re
constructive. Then, not on ly will the
partic ipants get something of value
done, but the Charity money will help
too. There are few communities where
it would not be beneficial to have the
beer cans picked up along the back
roads - where there aren't houses that
people wo uld love to have painted fo r
the cost of the paint and brushes 
where enthusiastic, if inexperienced,
help could help the comm unity.

A little imagination will go a long
way on projec ts lik e this. You may

W2NSD/l cant 'd on paqe 136
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FCC NEWS
AM·2382

In the matter of
Amendment o f Part 97 to delete
certa in amateur radio station log
requirements .

Adopted: June 25, 1974
By the Commission :

1. The purpose of this Order is to
amend the rules for the Amateur
Radio Service to delete requirements
for certain information to be entered
into the log for an amateu r-radio
station.

2. The Maryland FM Association.
Inc.• in petit ion RM·2382. requests
amendment of § 97.103 in order to
effect such deletions. Petitioner claims
the practical aspects of maintaining a
station log at times can be very
cumbersome and inconvenient. They
point out other services regulated by
the Commission where logs are not
required , and question if amateu r sta 
tion logs are essential to the Com
mission's task in insoecttnq amateur
stations and reviewing their operation.

3 . The logs required by § 97.103 do
not, in fac t, playa majo r ro le in the
Commission's enforcement effo rts,
and we have no information on the
ro le they play in the amateurs' self
enforcement efforts. A station log is
sometimes presented to the Com
mission by an amateur operator
attempting to prove, or disp rove.
some aspect of his past operation. For
instance, he may wish to prove his
sta tion was not in operat ion du ring a
period for which a complaint was
received or a violation of the rules was
observed. Or he may wish to prove he
had accumulated the operating time
requ ired by § 97.13(a) at the time of
license renewal. A well kept log can,
therefore, serve the amateu r operator.
For th is reason, we fee l most ama teurs
will p robably co nt inue to log data in
addition to that required , a conclusion
shared by the petitioner.

4 . The p resent rules do provide
exceptions to the logging require
ments, most notabl y for those sta tions
in mobile operat ion. The underlying

4

purpose for th is exception is safety
co nsi derations during times the arne
teu r is simultaneously driving an auto 
mobile and operating an amateur sta
t io n. There has been no noticeab le
impact result ing fro m this excep tion.
and based upon th is experience , it can
be predicted there will be no signifi
cant deqradatlon of the Service by
extending the relaxation .

5. Pet itioner recommends rule p ro
visions such that, in specif ic instances,
a station may be req uired to enter
add it ional info rmation into th e log as
may be deemed necessary by the
Commission. We are in agreement
with their suggest ion. Furthermo re,
we believe the fo llo wing should be
logged: the location and dates fo r any
opera tion, except mobile; signatu res
of visiting contro l operato rs; and th ird
party t raffic. Petitioner states his
agreement with th ese requiremen ts.

6. The amendments are given in the
Appendix . It shou ld be noted the
requirements for logging certain tech
nical data in § 97. 111(fl remains un
changed. The amendments adopted
herein are ed itorial revisions, and dele
tions and relaxat ions of ex isting rules
provisions which we con sider no
longe r necessary. We believe they will
inure to the benefit of many and to
the detr iment of no ne, and they will
better serve the public interest. There
fore , prior notice of rule making and
effective date requ irements are
unnecessary , pursuant to the Adm inis
trative Procedu re and J ud icia l Review
provis io ns of 5 U.S.C. 553(bH3)(B ).

7. Therefore, IT IS ORDE RED,
that, pursuant to § § 4(i) and 303m
and (r) of the Commu nications Act of
1934, as amended , Part 97 of the
Commission's Rules and Regulations
are amended as set forth in t he
attached Appendix , effec tive July 10,
1974. IT IS FURTHER ORDERED
tha t RM-2382 is TER MINATED.

APPENDIX
§ 97. 103 of Chapter I of Title 47 of
the Code of Federal Regulat io n is
amended to read as follows:
§ 97.1 03 Station log requirements.
An accurate legible account of statio n
o perat ion sha ll be entered into a log
for each amateu r radio stat ion. The
fol lowing ite ms shall be entered as a
minimum:

(a) The call sign of the station , the
signature of the station licensee, o r a
photocopy of the sta tion license.

(b) The loca tio ns and dates upon
which fixed operation of the statio n
was init iated and terminated . If app li
cable, the locat ion and dates upon
which portable opera tion was initiated
and terminated at each location.

(1) The date and time periods the
duty control operator fo r the station
was o ther than the stat ion licensee,

and t he signatu re and primary station
call sign of that duty control operator.

(2) A notation of third party traffic
sent or rece ived, includi ng names of
all third parties. and a brie f descrip
tio n of the traffic con ten t. Th is en try
may be in a form other than wri tten,
but o ne which can be readi ly trans
cribed by the licensee into written
form

(3) Upon direction of the Com
missio n, additional informa tion as
d irected sha ll be reco rded in the sta
t ion log.

NOTICE OF PROPOSED RULE
MAKING

DOCKET NO. 20092

In the matter of
Amendment of Part 97 to make
Special Call Signs available to stations
licensed to Amateur Extra Class oper
ators .

Adop ted: J une 26, 1974
By the Commission:

1. Notice of Proposed Rule Making
is hereby given in the above captioned
matte r.

2. Frequently , the Commission re
ce ives a request from an a mateur radio
operator ask ing to have a speci fic call
sign, or ca ll sign fo rmat, assigned to
his amateur radio station . The reasons
given to justify these req uests vary,
but the req uests in themselves indicate
the very special significance a sta tion
ca ll sign can hold for an ama teur
operator. Under th e present rul es,
there are no provisions for satisfyi ng
requests of this type.

3 . While we would like to be able to
assign every amateur station the exact
call sign of the licensee's choice, there
are practical limitat ions imposed by
a d min istrative considerat ions. The
assignment of stat ion ca ll signs on a
request basis would require new pro
cess ing systems requir ing more clerical
manpower, since most call sign assign 
ments are now made by automatic
data processing methods. Addi
tionally, more manpower would be
req uired to resolve confl icts arising
fro m the inevitable cases of several
amateu rs desiring to o btain th e same
particular ca ll sign. For reaso n such as
these, under ou r p resent systems and
resources, we could not possibly offer
to assign call signs on a request basis
to all of the 265 ,000 amateur radio
stations now licensed.

4 . Until such time as the necessary
systems and resources may become
available, we believe it is possible to
satisfy at least some of these requ ests.
The Amateur Extra Class deserves f irst
consideration in th is matter . This
group represents the h ighest skill level
licensed in the Amateur Rad io Ser
vice . Since they also represent the
operator class having the smallest
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fCC News cont'd

number of stations (over 14 .0001, and
since many , if not most . of these
stations already have preferred c all
signs or call signs of long stand ing, the
nu mber of requests for special call
signs should come within reaso nable
limits. Ma king special ca ll signs avail 
able to th is gro up should provide
ama te urs. and the Commiss io n, with
info rmation and experience in th is
ma tter so any fu tu re possib ility o f
expanding the system can be better
considered . Moreover, it would offer
amateurs a way to obtain the call sign
of their choice for their station.

5. Therefore, we propose to amend
the applicable sections of Part 97, as
shown in the Appendix. The current
25 year e ligib ility requiremen t for a
1X2 (si ngle letter prefix , two letter
su ffix) ca ll sign would be deleted. The
ama teu rs meeti ng the 25 year require
ment have had amp le o ppo rtunity to
exercise t his opt ion . The man power
recovered fro m delet ing this provisio n
can be applied to administering the
proposed new system. Under these
proposals, any Amateur Ex tra Class
licensee would be eligible to apply for
and receive any available station call
sign of h is choice, including 1X2,
1X3, or 2X3 formats, consistent with
the numeral designated fo r the area .
The limitat io ns o n only one 1X2
forma t ca ll sign per licensee, except
for those already holding mo re than
one, would re main. However, the
same licensee would be e ligible to also
hold o ne or more 1x3 or 2x3 fo rmat
sta tion call signs.

6 . T he proposals would un
doubtedly result in the limited num
ber of 1X2 format call signs becoming
rapidly exhausted . This eventuality is
only a few years off anyway , since the
number of amateurs completing 25
years in the Amateur Radio Service
shou ld begin to increase sharply , reo
fleeting changes in the operato r li
cense st ructure in the ea rly 1950's.
For this reason , we are proposing to
delete th e availability of in memo riam
ca ll signs to c lub stations. This w ill
make a few mo re 1X2 . and even
desirable 1X3. format call signs avail
able for the proposed system. Addi
tionally, verification that the deceased
former licensee was actuall y a member
of the o rganizat io n has, at times, been
difficu lt for both the club and the
Commission . Aga in, the manpower
recovered from this deletion ca n be
applied to the proposed new system.

7. The Commission has a number of
pe titions o n fi le co ncern ing the esslqn 
ment o f ama teur stat ion call signs.
Th is proposa l is no t intended to p re
empt fu ture considerat ion of those
petitions. In fact , should our proposal
be adopted, the resu lt ing exper ience
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will e nable us to better consid er these
petitions. Only call signs having pre
fixes in the series now norma lly
assigned to primary and seconda ry
stat io ns would be available init ially,
although add it io nal prefix series may
be added at a future da te. Available
immed iate ly would be t hose having
the prefix K, W, WA and WB, in
addition to those call signs norma lly
assigned to stat ions not w ith in the 48
cont iguous United States. For sta tions
ou tside t he 48 con t iguous United
Sta tes, o nly a choice o f call sign suffix
could be made.

8 . Au thority for the proposed rule
cha nges herein is contained in § § 4(i)
and 303 of the Commu ncations Act
of 1934, as amended .

9 . Pursuant to applicable p roce
du res set forth in § 1.41 5 o f the
Commission's Rules, interested per
sons may file comments on or before
October 9, 1974 and rep ly comments
o n or befo re October 24, 1974. All
relevant and timely comments and
rep ly commen ts will be considered by
the Commission before fi nal action is
taken in this proceeding. In reaching
its decision on the ru le s wh ich are
p roposed here in, the Commission may
also take into accou nt other re levant
information before it, in addit ion to
the specific commen ts invited by this
Notice.

10 . In accordance with th e pro
vision of § 1.41 9 of the Commission s
Ru les and Regulat io ns, an original and
14 copies o f all commen ts, p leadings.
briefs o r o ther documen ts sha ll be
furn ished the Commission.

11. AU filings in this proceedi ng
will be available for examination by
in te rested parties d uri ng regu tar
business hours in the Commission's
public reference room at its head
quarters in Washington, D.C., 119 19 M
Street, N.W.J.

APPENDIX
Part 97, of Chapter I of Ti tle 47 of
the Code of Federal Regula t io ns is
ame nded as follows:
o § 97.5 1(a) (3 ) IS deleted and
reserved , a nd § 9 7 . 5 1 fa) and
§ 9 7.5 HaH 5) are amended to read as
fo ll ows:
§ 97.51 Assignment of call signs.

(a) The Commission will syste
maticall y assign every amateur rad io
stat io n a call sign consisting of a
sequence of two letters, a numera l,
and three lette rs, wit h the following
e xcep tio ns:

(3) (Reserved )
(5) Upon request for a Special Call

Sign, any available unassigned station
call sign may be assigned to a p rimary
or secondary statio n licensed to an
Amateu r Ex tra Class opera to r.
2 . ~ 9 7. 53 is revised to read as
tonows:

§ 97 .53 Policies and procedures
applicable to the assignment of call
stqns,

(a) An eligible licensee will be
permitted to hold only o ne two-letter
call s ign. However, licensees wh o, by
reason o f former rule provi sions, pre
sently ho ld more than one such call
sign may conti nue to ho ld those call
s igns in the same call sign areas.

[b] Subject to availabi lity, a pri.
mary sta tion will be ass igned the same
ty pe of call sign as the o ne relin
quished, upon modi fication of license
to show the fixed sta t ion operat io n
locat io n in a different call sign area.

(1) Stations will not be assigned
specific call signs of the licensee's
choice, nor cou nterp art call s igns (cal l
signs having identical suffix letters),
under this provision. However these
limitat io ns will not p reclude qualifica
tio n for a Special Call Sign .

(2) When a two-lette r ca ll sign is
not ava ilable in the new call s ign area ,
an eligible licensee may be ass igned an
available unspecified three -te t ter ca ll
Sign.

Ic! Cal l signs wh ich have been
unassigned for more than one year
will normally be available for reassign
ment.

FCC's FERRAR O W3VGU RETIRES
Sa muel J . Ferraro, Electronics

Enginee r in the Amateur and Cit izens
Division , is retiring on June 30, 1974,
after th irty years o f governmen t ser
vice all with the Federal Cornmunica 
tio ns Commission except fo r fou r
years in the U.S. Navy d uri ng World
War II.

Sam was respo nsible for much of
the early repeater applicati on pro
cess ing and was most helpful in help-

--
ing repeater groups through the maze
of restri ctive a nd co nfl ict ing regula 
tio ns which managed to bog down
about 9 0% of the early app lications.

This job has now been taken o ver
by Ga ry Hendr ickson W3DT N, a
repeater afficionado , and licenses are
being processed under the new and
much relaxed rules in record t ime . For
example, one recent repeater license
app licat io n went th rough and the c all
was issued in about 30 days! Th is was
WR1ADX in Wolfeb oro , New
Hampsh ire .

Sam was ever helpful to amateu rs
and he will be missed, Perhaps in h is
retiremen t he will have more time to
jo in us on the air...maybe o n some of
th e repeaters he helped to license.
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1. Cut 21cm (8 3/8"1 length of RG
59/U .

2. Make a loop and strip each end
of jacket 1.5cm (112") .

3. Take a piece of RG 59/U of any
needed length and str ip one end
1.5cm (l IZ") .

4. Unbraid three outer braids of
stripped ends and solder together. Do
not overheat .

5. Take piece of 300n twin -lead
and strip one end tBcm (112") .

6. Solder one side of the twin-lead
to the inner conductor of one side of
the loop and the inner conductor of
the random length of RG·59/U .

7. Solder the inner conductor of
the other side of the loop to the other
lead of the 300n twin-lead.

8. Use black viny l tape to cover
connect ions and hold loop to random
length of RG·59/U .

9. Make continuity check with ohm
meter - both leads of other end of
twin-lead will be connected to center
of coax and no connection will be
made to braid .

converte r has won ou t every t ime , The
T-44 just doesn't have comparable
sensit ivity, and it's not quite as broad
banded. The other possibility is a
home brew unit , but I feel that it 's not
worth the frustration when the
Blonder-Tongue units are so readily
available.

The last section for rece iving is the
TV set, which shou ld have good sensi
tivity on channel 2 or 3 whichever
you choose for the i-f into it. I have a
black and white set that I use only for
ATV, so it 's tuned up for best sensi
tivity on channel 2 , which is the i-f
out of my converter.

The transmitter can be a RCA
CM U-15, Motorola T·44, or a home
brew transmi tter. As far as we can te ll,
the CM U-15 with the W0MZL modu 
lator seems to put out the best overall
p icture. The T-44 is close, but it isn't
quite as good for resolution. Not only
that but the T·44 needs a more
sophisticated power supply . In any
case, I highly recommend the W0MZL
modulator for any transmitter.
Another word of caution regarding
the T-44, some have the normal 15
pins, while a few have 18 pins, so
check your unit before hooking the
power up.

Several hams interested in ATV
have been visiting the D.C. area and

~
f ~ I
1 i J• I ,
........-/ I

--

signal until the trees by his antenna
blossomed), however, UHF can run in
sort of ducts, so you can get too high.

At the very least, RG-BU should be
used, and it shouldn' t be used mu ch
ove r 50 ft. Over 50 ft. lower loss cable
should be used, because every db
cou nts. Th is also shows that an an
tenna can get too high , because the
loss in the cable will overcome the
gain resulting in the increased height.

For receiving, the nex t item is going
to be a balun . This shou ld no t be one
of the com mercially available ones, as
at 450M Hz they act as l Od B pads.
One of the ATVers in this area came
up with the design shown. It seems to
work a lot better for us than any
commercial ones that we've tried, and
it's very easy to make.

1f a preamp is needed, it will come
next, and it sho uld be designed for the
ham band rather th an for broadcast
TV because they don't work too well
on our frequencies. Also, more than
about 20dB gain won 't do you any
good for the video link, from our
experiences. There are several avail
able that are advertised in 73, and any
of these will work good on ATV, as
long as yo u specify it's fo r TV use
when ordering.

The receiving converter is possibly
the most critical part of the who le
station . The Btcnder-Tonwe con
verter seems to be the best approach
at this time. We have compared them
to the T·44 receiver strip , and the

REPEATER APPLI CAT IONS
CONTINUING

978 repeaters were licensed as of
July first...and 225 appl ications for
more licenses were in hand at that
time...all of them already processed
by t he Washi ngton staff (Gary
Hendrickson W3DTN), The FCC is
beginning to wonder where all of
these repeaters are going to be used.
So are the frequency coordinator
teams around the country . The efe
ments for chaos are there...will the
AR RL be able to keep th ings in hand
now that they have successfully kept
repea te r cou nci ls from organiz ing into
a group separate from the ARRL?
Time will te ll.

FCC's UNI VAC PROBLEMS
The amateur " serv ice" apparently

has won the honor of being the first
to be transferred from the old Univac
computer to the new computer
system. A changeover li ke th is never
in history been made smoothly , so be
prepared fo r difficulties for a year or
two until things settle into place.

the batteries to the piggy back ride
into space. One FCC insider said that
the general reaction of the FCC
people was that if Oscar wasn 't up
the re right now they wouldn't bel ieve
that such a thing was possible .

I have talked to several ATVers in
our area that are having trouble nck
ing up or transmitting to our repeater,
and in every case it has turned out to
be a problem in his setup. The UHF
bands aren't that hard to work in, but
more care must be taken in setting up
a station than with the lower fre
quencies. Time after time I have seen
a station using RG ·58U as lead in , no
balun, a commercial TV antenna
polarized wrong , or some other poor
hookup. I will try to show a basic
setup that has been proven a good one
again and again .

We'll start at the antenna . It should
be one that has good gain , relatively
high bandwidth , and rigid mechanical
construction. It should be high
enough to be ou t of the trees (we have
one ham that was putting out a great

AMSAT PRESENTAT ION
BEFORE FCC

On July 9th Perry Kline of Amsat
gave an interesting presentation before
approximately 30 members of the
FCC in Washington. That amateurs
have been able to accomplish so much
with such minimal expenditure is a
continuing source of amazement to
government officials. The fellows
working on the Oscar projects beg,
borrow and...ahem . ..just about
everything from the solar panels to

More FCC · Conr 'd

450 BAND SECURE!
Emergency Medical Band Kaput

The FCC has announced the de
cision not to take any of the amateu r
450MHz band for the Emergency
Medical Service. A great sigh of relief
has risen from the many groups with
450 repeaters and 450 control
systems. The EMS will undoubtedly
go right ahead, but on a much higher
frequency band. This may be some
what frustrating to Motorola, who we
have heard has already produced some
equipment designed for use in the
proposed 450 EMS band.

Terry Fox WB4JFI
3612 Barcroft View #302
Baileys Crossroads VA 22041
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A TV Raster . Con! 'd

while here have contacted us and have
been shown the ATV repeater. If
anyone is interested in ATV, and is
visiti ng D.C. please get in touch and
we'll be glad to show off the mach ine
itself, and what it looks like on the a ir
fro m a home QTH .

Some interesting integrated circuits
have been introd uced rece ntly, and
I'm sure the mo re advanced ATVers
will be very happy to hear about
them. Two that I've heard about are
both sync generators. One is the Fair
ch ild 3261, which is available in both
black and white ($35.00), and color
($47 .00) versions. While this may
seem kind of high at first , when y ou
realize that all you need besides th is
chip is a 14MHz clock and a couple
t ransistors for a complete broadcast·
grade house sync generator, the price
seems a lot better. The other sync gen
ch ip is made by National, and its
nu mber is MM·5320. I haven' t been
able to get a spec sheet on it yet, but I
th ink it's p robably very similar. I will
be writing more about these as I
experiment with them. Another cu te
little device that I'm playing with is a
Motorola MC 1445G. This is a high

HARRISBURG PA
Sunday. Sept. 22, Park-N'Shoo

parking lot, 200 Block Walnut Street,
Harrisburg - be there for the first
h igh-rise hamfest in the world! 11
levels of parking - S2 per ham - 9AM
- talkin on 94,52 and 16-76.

OCWA NATIONAL CONVENTION
Disney World

October 25-26 - make plans now
to attend th is QCWA National. Write
W4UKA, 635 SE 19, Ocala FL 32670.

MONTREAL A UG 4
Big Hamfest 9-5 on Sunday Aug

4th at MacDonald College Farm, Ste.
Anne Bellevue, which is on th e west
end of Montreal Island . $2.50 adm is
sion . Talkin on 76 , 58, 28-88,
46-06, and 6.40 7.18. Fleamarket,
tech sessions, prizes, picnic .

SA N DI EGO NOV 1-3
A RAL SW Division convention

Town and Country Hot le - talk in
34·94, 3900, 7250. $5.50 registration ,
S9.75 banquet. Write Box 82297, San
Diego CA 92138 for info and pre
regist rat ion deta ils.
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bandwidth video sw itch. and it lends
itself very nicely to being the key part
of a special effects generator (pun
intended), Anyone interested in play
ing with this IC should ask Motorola
for applications note number AN-49 1,
as it explains how to properly use the
ch ip.

Another area of interest to ATVers
see ms to be a relat ive ly low cost 450
band so lid-state t ransmitter with both
audio and video. I' m sure there is
so meone out there that can work on
this, as- it would be of great value to
the expansion of ATV. Again I am
playing with some circuits for th is but
I have so many other things going on
that I have no idea when it would be
comp leted. From what I can tell , it
would probably be best to start
arou nd l09M Hz and double twice.
This way you not on ly don't interface
with 2 meters, but you also don't put
junk out on TV chan nel 4 . We have
had this to be our only interference
problem, and we traced it to the
72M Hz stage in the T-44.

I guess I' ll wrap this up for now and
continue next month . Till then :
BCNU on 439 ATV.

. • •WB4J FI

VA OX CONVENTION
Saturday Sep t. 28, Sheraton Inn ,

Reston VA (near Washington) . Spon
sored by the National Capitol OX
Association. Write DXpo 74, R l , Box
207A, White Pla ins MD 20695 for
regist ration .

•
TACOMA HAMFEST

Aug. 17-18 at the Pierce County
Fairgrounds, 11 mi south of Puyallup
in Graham. Washington . Tech sessions,
prizes, contests, flea market. displays.
Registration $4. including dinner S7.
Write Bill Morgan W7GPR . 3421 E
138, Tacoma WA 98446.

MEMPHIS TENN, OCT 6
The Mid-South Amateur Radio

Association is sponsori ng the Memphis
Ha mfest on Sunday October 6 at
Sta te Technical Institute, 1-40 at
Macon Rd (Exit 111. Seminars,
demos, d isplays, XYL program, prizes,
flea market. fun. Talk in 3980, 34/94,
and Army Mars . Tra ilers and campers
hookup at Welcome Inn across street.
Holiday Inn there too.

RTTY A RT CONTEST
Sept. 1 to Oct . 31.1974

Entries in the contest should be
sent to Don Royer WA6PIR, 16387
Mandalay Drive, Encino CA 913 16.
Send a five·level tape and fi ve prints
of each entry - as many en tries as
you want - winning entries will be
publ ished in 73 Magazine. Write Don
with SASE for the full set of rules.

WI NNIPEG MAN. OCT 5·6
Hamfest " 74," International Inn,

Winnipeg. Reg to V E4RL. Box 352.
Winnipeg Man. Can. R3C 2H6 $1 ea.
Dinner and dance Sat. $4 each . Hotel
$24 couple special. Xmtr hunt. mobile
contest, homebrew contest, XYL
events, big prizes, auction.

WE4ARE SPECIAL EVENT

STATION
Richmond T e lecommun icatio ns

Society sponsored booth at Atlantic
Rural Exposit ion Sept . 19 ·29 . Look
on 3988, 7288 , 146.88. QS L Box
842. Richmond VA 23207. Visitors
can get nice prizes.

RESTON VA SEPT. 28
DXpo 74 - OX convention at

Sheraton Inn , Reston VA sponsored
by the National Capito l OX Associa
tio n. Banquet. OX sessions, YL pro
gram, info : W3BWZ. RI B207A, Wh ite
Plains MD 20695.

WEST GHENT NY OCT. 5
Northeast States 160 Meter Asso

ciation annual fall meeting at Kozel 's
Rest a u ra n t , West Ghent (near
Hudson) . Flea market, dinner. prizes,
starts 2 pm. Dinner $5.75 ea. 
reservations: W1J EC, Box 44. West
Granby CT 06090.

SO, SIOUX CITY NB, OCT 4·5-6
The A RR L Midwest Convent ion

will be held at the Marina Inn , South
Sioux City NB sponso red by th e 3900
Cl ub. Theme - tribute to handi
capped amateurs. Friday noon start.
QCWA dinner, portable repeater.
SSTV. ATV, Amsat demo. QRP
session. AR RL forum. repeater forum,
traffic forum. flea market. Mars, ex
hibits. $7 reg to W0EQN 3818 5th
Avenue, Sious City IA 5 1105. Ban
quet S6.

SHA RON AUCTION
SEPT, 15

Th e S haron A mate ur Rad io
Association is hold ing an auction on
Sun day, Sep tember 15, at 1PM at the
Sha ro n Comm un ity Center on
Massapoag Avenue. Sharon MA. Free
refreshments and doorprlzes. Sell your
own gear - we take 10%. For more
info please contact Ed Levine
WNl RFD. 6 Carlton Road. Sharon
MA 02067, (6 171 784-6033.

CINCINNATI OH SEPT. 15
The Greater Cincinnati Ama teu r

Radio Association sponsors the
Cinci nnati Hamfest at Stricker's Grove
(State Route 128 . Ross). Di nner. co n
tests, prizes. ex hibits, beer, fun . $7 at
the gate . Hot dogs and bu ns all day,
donuts and coffee un til noon, beer
and pop all day. Di nner and supper
from 11:30AM to 5:30PM.

Social Events COll t 'd on page 10
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repeater
update

••

Revision of Recently Published Repeater Atlas

WR4AEH TusulOOSI

WA5BRF Hot Springs

ARKANSAS
WR5A DI Lit tle Rock

ALASKA
WR7ACT Anchor' lIl!

6.34-6.94
6.34-6.94
6.16-6.76

7.12·1.72
6.22·6.82
6.07·6.61
6.01-6 .61
6.16-6.76
6.34-6.76

6.13-6.73
6.25-6.B5
6.1H.73

22134-224.94
6.19-6.79
6.25-6.85

6.16·6.16
6.28-6.88
6.20-6.80

6.31-6.91
6.16·6.16
6.19-6.19
7.40-7.81
6. 04-6.58
1.66·6.58
6.22·6.82
6.1g.6.19
6.22·6.94

448.6-443.6
223.34-224.94

1250.00·1289.00
6.10-6.85
6.34-6.94
6.31·6.97
7.oD-1.60
1_09·1.69
7.12·1.72
1.15-1.15
1.45-1.15
1.50·7.75
7.81·1.21

448.25-443.25
448.3().443.30
449.oD-444.0D
449.85-447.85

6.28-6.88
6.37-6 .91
6.1 0-6.94
6.13·6.73
6.16-6.76

6.28-6.981
6.22·6.82
6.34-6.94

441.30-442.30
6.28-6.88

223.30-224_90

OHI Point
Origg5
Twin h ils

Orlando
PenSKola

Roynon
Warner Robins

Athem
0.1115
Miblelon

PenSKol.
Tampa

Hilo
Honolulu
Waial..

Kankakte
Oaklawn
Springfie ld
Wenern Sprin~

WR4AHB
WR4AFO

WR4AFW
WB4HAE

GEORGIA
WR4ABJ
K4DVJ
WR4ABD

WR4AER
WR4ADL

W9Al
W89AEU
W89J CL
WR9A8H

WS9 1EZ Chicago
WS9KCD Chic.go
WS9AOT Chicago
WA8TDR/9Chi tigo
WR9ADC Chicago
W9MJl/9 Danville
WR 9ADG D,un
W89SGJ Flanapn
WR9ADH GenOt
WR9ACS J.cksonvi lle
WR9AA Joliet

ILLINOIS
WA9ZPT Addison
WR9ACA Alton
WR9AC8 Alton
WR9ACE AurOIl
WA9WVA Batavia

WR9ACC Chic.lgo
WR9AAF Chicago
WR9ABC Chitigo
WR9ACL Chie-go
WR9ACH Ch'tigo
WR9ACO Chic.go
WR9A8Z Chicago

HAWAII

WR'
KH6EQF
KH6EQL

IDAHO

WR7ABG
WR1ACQ
WR7AC K

WA9GCK 81oomington
WR9ADF 81oomington
WR9AOE 8loom,ngton
WR9A88 Chicago

MORE NEXT MONTH
Send any and all co rrect ions, updates
or new listings to 73 Magazine,
Peterborough N H 03458.

6.19-6.79
6.34·6 .79
6.19-6.79
6.25-6 .85
6.28-6.88
6.34·6.88
6.16·6.16
6.34-6.16
1.18-1.1 8

6.22·6.82
6.16-6.76

44180-448.80
7.66-7.06
7.09-7.69
6.82·7.30
6.28·6.88
&.aU.54

444.70-449.70
6.34-6 .94
6.14·7.94
6.34·6.94
6.25-6 .85

444.85-449.85
7.88-6.76
7.94-6.88

7.96·7.36
223.3D-224.90

5.47-7.09
52.72·52.42

7.6&-7.09
6.04-6 .64

443.10-448.10
7.78-7.18

444.20-449.20
22.86·24.46

7.99·7.39
7.72-7.12
6.25·6.85

443.15-448.15
6.19-6.79

443.30-448.30
222.78-224.38

6.13-6.73
444.30-449.425

6.1 D-6.70
448.25-443.25

6.25-6.85
6.25-6.85
7.93·7.33
6.25-6.85

449.80-444.80
6.34-6.94
7.72·7.12
6.25-6.85
6.16·6.76
6.28·6.88
6.34-6 .94

6.22-6.82
6.1&-6.79
6.1J.6.73

Colortdo Springs
DerTWr
Demer (RACES)
Deme r

DefMr
Durtn go
Grand Junction
Grand Junction
Greeley

Norwalk
New Fairfield
Torrington

Vernon

Sin Diego

San Fllncisco

Soin fr."cisco Bay
San francisco Bay
San fr.ncisco Bay
San f ra nc isco Bay
SanY Clil.
SanY Maria
Temple City (RACES)
Thouu nd Oah
Tulare

WR1AOJ

WBIKJA
WRIA OS
WROABM
WRI AC L

WIWHZ
WR1AON
WR1ADL

WRIA OX
WRIABN
WI PXZ
WRIAC Y
WRUOO

•

WRIACY Glastonbury

WRIACR Woodland Park

CONNECTICUT
WR1AAD Canton

COLORADO
WRIADN Canon Ci ty
WA'VTV Colorado Springs

W6NWG

WR6AEY

WRIAOK Hartford

WR6ACS

WRIAOM Naugatuck

WR6AEA
WR6ADY
WR6ABG
WR6ADZ
WB6CJR
WR6AEB
WR6ABR
WR6AFC
WB60PG

flORIDA

WR4ABZ Ft. Wal ton Beacll fl .B

WR4AEO Orlando

WR4AES Ft. Myers
WB4KSG Melbourne
WR4AF I Merritt Island

WR4AFO Orlando

DELAWARE
WR3ABS Oelmll
WR4 Ollftr
WR3ABA Wilminvt0n

6.16·6.76
6.34-6.94
6.16-6.76

52.76-52.525
6.34-6.94
6.22·6.82

6.16·6.76
6.31·6.91
6.25-6.85
6.19·6.79
6 34-6.94
6.34-6.94
6.94- 7.48
6.12·7.71
6.22·6.82
6.1&-6.79
7.9D-7.3D
7.78-7.1 8
442-4SD

222.34-223.94
7.66-7.06

52.76-52.525
6.34·6.94
7.75-7.15

225.54-224.14
6.76-6.16

222.38-224.98
442.3D-449.85
222.70-224.30
222.8D-224.0o
223.02·224.62
223.14-224.74
223.3D-224.9o
4411 s-448.6o
443.2s-448_20

6.37·6.97
449.70-444.70

6.4D-7.51
6.28-ti.88

53.38·53.72
222.30-223.90
223.34-224.94

7.99-7.39
7.75-7.15
6.13-6.73
6.19·6.79
6.31 -6.91
7.87·7.27
7.78-7.1 8

6.16-6 .76
7.6D-7.DO

52.576-52.525
6.34·6.94
6.22·6.82
6.34-6.94

6.16-6 .76

6.34-6.94
6.1D-6.70

449.4s-444.20
6.28-ti.88

los Anlll!ln
Los Angl!lll$

Eureka
Eureka

Fresno

l os Angell!$
l os Angrles
los Angeles
Los Angeles
l os Angeles
Los Angeln
l O$ Angeles
Monlerry

Fresno
Fm no
l os Angeles Pl

l in Angrln
l O$ Angern Pl
l os Angeles
Los Angeles

Nou.to
Oakland
Oran!ll' Co.
Oran!ll' Co.
Palos Verdes T1.8
Paradise
Pine Cove
Pomona VaHey
Sacramento
Sacramento
S«ramento Valley
Sar; ramento Valley

WR6ACY
W6NRY

WB6KKO
K6ZJS
WR6ADL
WR6ABJ
WB6MYH
W6FHF
WA6 NIU
WA6ZQD

CALIFORNIA
WR6AOI Auburn
W6IWY C. nog, Park
WR6ACI Crestl ine

WRGleS
WA6DGJ

ALABAMA

WB4QFV Albertville
W84QFF Andalusia
WR4ABH Monlgomery
WR4AGN Opelika

WB6ZR R
W86N DJ
WR 6ADP
WB6VTM
WR6ABD
WR6ACH
WR6ACO
WR6AEF
WR6AOU
WR6AEN
WR6AEI
WA 6ZQH

W6PXP
WR6AFA
WR6ABV

WR 6ABC
WR6AEG
WA6UJS
WR 6ADG

W6JPU

ARIZONA
WR7ACK BisbH
WR7ABl PII()eni~

WR1ACC Phoeni_
WR 7ADG Show low
WR5ABF Teurkana
WR7A BM Tucson
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REPEATER USERS

REPEATER OWNERS

•

•
SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX-910~30-6425

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

TT
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Social Events - Ccnr'd from p. 7

AURORA Il SEPT. 22
Fox River Radio League hamfest at

Phill ips Park, Au rora. Picnic, zoo,
gard ens, whole family , prizes. Talk in
146.94 and 52. Reg $1 to WB9HY H,
18880 Carnation Ct . Aurora IL
60506.

NASHVILLE SEPT. 1
Music City Hamfest at the National

Guard Armory on Sidco Drive in
Nashville T N. Dinner, prizes. Spon
sored by the Nashvil le Amateur Radio
Club.

El PASO TX OCT 12·13
Hamfest and swapmeet - seminars,

prizes, flea market . Info : WBSCMB,
7772 Gran Quivira, EI Paso TX
79904.

WICHITA KS SEPT. S
The Wich ita Ama teur Radio Club

hamfest is Sep t 8th - no info on
l ocati on. Wr ite Secretary Agnes
Nibarger, 5450 Sullivan Ct, Wichita
KS 67204.

MARION INO SEPT. 29
Grant County Amateur Radio Club

annual Hamfest at the 4H Fairgrounds
in Marion. $ 1 advance reg to W9EBN,
Box 81 5, Marion INO 46952. Flea
market, prizes, Bingo, camp ing, tech
sessions, talk in 94 and 19/79.

MENA ARKANSAS SEPT. r re
Queen Wilhelmina Hamfest at

Queen Wilhelmina State Park on Rich
Mountain in Mena, Ark., Sat-Sun
Sept 7·S.

GREYSlAKE Il SEPT. 14·15
Radio Expo '74 - flea market,

camp ing, tech seminars and movies,
food services, exhib its, at Lake
Cou nty Fair Grounds, Rts. 45 and
120, Greyslake. $1.50 advanced reg to
Radio Expo, Box 1014, Arlington
Hts, I L 60006..

50 MHz BAND
8111 Turner WA@ABI
Five Chestnut Court
St. Peters MO 63376

From Margate, Florida WB40SN
says, " Openi ngs have been throughout
the entire country . About the only
area that has not been heard here is
the Dakotas and Idaho. I had some
real n ice contacts with K7Z0K and a
ragchew for over an hour with
K7CIN...all signals were 5-9 plus all
the t ime.

10

" The highlight o f the month was: A
response to a CO on 50.075 (A 1) by
TG9KJ. Luis had a 5S9 signal here. He
runs 10 watts into a Eelement Yagi.
Lu is is planning to have a Swan 250
on t he air shortly . ..so be sure to
listen for him. He made several more
contacts and I bel ieve that he made
enough to apply for SMI RK member
ship.

" I had a QSO with Erik TI2NA on
10 mete rs. Erik is runn ing a beacon on
50.095 from San Jose . He is also
running a Swan 250. When we signed
he was going outside to raise h is
Sefement Yagi to 50 feet. Erik has a
rig at h is o ffice as well as at home so
he shou ld be a li ttle more active. He
plans to run the beacon contin
uousl y ."

From Dallas, Per ry WB51KU says
he has worked every thing from
KP4AHO to V E30 NT since getti ng
back on B after an absence of several
years...says he has heard XE and TI
stations but unable to work them
through the pile up. South American
TV also mentioned as being seen on
almost a daily basis.

Ray K5ZMS/S says SMI RK is up to
370 members in 41 states and 10
count ries and recounts con tacts and
openings far too numerous to men
t ion. Ray says you must call TI2NA
on 50.150 due to the transmitter
blocking the receiver(?)

Having worked both the June con
test and fie ld day using low power
(abou t 10 watts output! I wou ld like
to make a few comments which
shou ld help the average station make
more contacts and improve the lot o f
the increasing number of stations
runn ing low power. First and tore 
most. .. turn the knob . .. i t is abso
lutely impossible for every station in
the country to park on 50 .110 and
expect to make a reasonable quality
con tact. You may not hear anyone
exactly on the same frequency but the
station(s) on the other end may be
hearing a dozen or more. Increase
your ODDS by getting off SO.110.
Probably the second most detrimental
habit is repeating the called stations
callsign over and over again. HE
knows who HE is.. .he wants to know
who YOU are. In the same vein, I am
sure each of you has heard stations
call ing CO for several minutes at a
time boring those listen ing to the
point that they look elsewhere for a
contact. Keep " dupe" sheets, espe
ciall y if you are involved in a mu ltiop
operation. Finall y , check ou t you r
equ ipment before starti ng. Make su re
it is INOrking properly and is unlikely
to malfunction in the middle of the
operat ing period. Also make sure your
rig SOUNDS good, without hum,
carrier, reverb and the l ike.

WA0ABI

~:...D Ill

GENAVE GTX·600
A Brand New 6 Meter

Transceiver
As the two meter FM band fills up

in most urban areas, repeater groups
have been looking around for other
bands to populate. Some have gone
the 220MHz route - partlculeefv now
that Clegg has been delivering 220
repeaters - while others have been
goi ng to six meters.

The fac t is that six has a whole lot
to recommend it. The ground wave
coverage on six is a lot better than
two meters, with many repeater
groups fi nding it up to half again as
good in distance. Then there is the
matter of band openings - they do
happen on 2m, of course, but not
wi th t he regularity fou nd on 6m.
There is someth ing wonderful about
driving along in the car working one
statio n after another over a 1500 mile
path . From New Hampshire via the
several New Hampshire Bm repeaters,
contacts with Florida and the other
southern states are very common.

Now, to get to the Genave rig - it
is small enough to easily fit in the car
- runs all the power you' ll need for
most applications - not that you
can't add on one of those TPL ampli 
fiers. But 30 watts is adequate. It has
ten crysta l cont roll ed channels and
comes w ith the national simplex
channel all set to go .- 52.525 MHz,

Genave, which makes a lo t of stu ff
for aircraft, has put the special circuits
into the 600 to keep down harmonic
emiss ion (so you won' t be w iping out
te levision for miles around as y ou
drive).

Not bad for $309.95, eh? For
details wri te : Genave, 4141 Kingman
Dri ve, I ndianapolis IN 46226.

MARK II
Hall icrafters int roduces Mark I I ver

sio n of FPM-300 "Safari. "
A new and improved version of its

h igh p erfo rmance, precision-built
FPM-300 'Safari" SSB/CW amateur
transceiver, the Mark I I , is being intro
duced by the Hallicrafters Division of
Wilco x E l ectr i c, I nc ., Roll ing
Meadows, Illinois.

The new FPM-300 Mark II , like its
pr edecessor , provides complete
coverage for Single Side Band (SSB)
and Continuous Wave ICW) opera tion
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insist that yo u pr Ln t

New Prcducts . Cont 'd

in t he SO-, 40, -20-, 15-, and also 10 to
11 meter domestic and international
amateu r bands. Reliability and service
ability has been further stressed in the
Mark II.

The Hallicrafters transceiver is a
hybrid system using the most desir
able fea tures of solid state and tube
circui try in its design. It's a complete
desk -top or under-the-dash!hump
mounted mobile amateur rad io sta
tio n. The FPM·300 Mark II is
inte nded for both domestic and inter
natio nal ma rkets and has a built -i n
power supply for 117/234 VAC and
12 VDC power sources. Only an an
tenna and key o r microphone are
needed to place it in o perati o n. Li ke
the FPM·300 the low price of $625.00
has been maintained in the Mark II,
according to the manufacturer.

The FP M·300 Mark II, Dimensions
(HWD): 5% x 12% x 10% inches; net
weight 25 pou nds. Additio nal data is
available from Hallicrafters Division,
Wilcox Elect ric , Inc., 600 Hicks Road,
Ro ll ing Meadows IL 60008. Pho ne
3 12-259-9600 _

ANTENNA NOISE BRIDGE
The new R-X Noise Bridge by

Palo mar Engineers measures both re
sist ive and reactive components of
anten na impedance. The resonant fre
quercv of an antenna as well as its
feed point resistance is easily found.

The abi lity o f the bridge t o measure
reactance is a useful feature not found
in previously available noise bridges .
The off-resonance impedance can be
measured and it is easy to tell whether
the reso nant f requency is lowe r or
higher than expected . This greatly
simplifies tun ing and match ing.

The A-X Noise Bridge operates in
the l -l00M Hz range and measures
resistance from 0-250 ohms. Pr ice is
$39.9 5 postpaid from Palomar
Engineers, P.O. Box 455, Escondido
CA 92025.

HALLICRAFTERS
Contrary to some irresponsible

reports, Hall icrafters is no t defunct .
but is doing quite well, th an k you .
Hallicrafters was purchased recently
by Wi lcox and is a division of Wilcox
Communications Equipme nt, 3151
Fibreglass Road , Kansas City KS
66 115_-

AMATEUR RULES
In recognition of the invita tio n to

wr ite a letter to the editor abour
proposed changes in amateur ru les, I
am hereby tak ing advantage thereof,
by giv ing some views of my own .

We amateurs did well, uti lizing
three classes of license and it was a
bunch of soreheads that wanted what
everyone else (who made the effort)
had in the way of o perating privil eges.
FCC had not allowed phone operation
by less than class " A" from 2050
KC!S to 28 ,500 KCIS. The 160 mtr
band had been " appropriated" by ' Big
Govt ' and we could do noth ing about
it . So c han ges are made to open the
previously exclusive phone bands to
everyone, and lower the code require
ments by add ing the " Novice" class.
Since Tec hn ician class must pass the
same code test , they should have the
privileges the Novice class have, to o.

But this " cheap-skate" license and
proposed doing away w ith code
requ i reme nts completely, is the
destructio n of amateu r rad io . Eve ry
amateur ought to know the code, and
be all o wed to use CW anywhere in o ur
bands. I feel the three licenses should
be " Ext ra" class , (like the o ld class
" A" ) General class (like o ld class
" B"). and " Beginner" class but after a
year, with an endorsement, it cou ld be
as General but the same as o ld class
·' C" which wou ld make provisions for
the ill , handicapped, aged and the like.
Privileges should re main much the
same as at present but up-grade the
code test to 13 wpm and see that the
horse comes first before the cart. ..
CW gets firs t place as the basic mode
of commu nicating with othe r methods
after which req uire sophisticated
equipme nt additions and give a better
break in splitting frequency usage .

Perhaps all formal nets ought to be
requ ired to use a certain area of one
band (the band used regularly by the
net ) to allow for general rag-<:hewi ng
by others. In the case of separate
PH!CW exams, it wou ld place a
serious burden on FCC and ama teurs
alike, whe n 2-way communication is
not possible on phone in particular .
"So rry old man, I can 't send CW, I
don't know the code" .. .great. Shall
we pursue the hobby by using semi 
phore from hillto p to h illtop? When
code is no longer needed so that the
commercial telegraph test (license) is

no more, only t hen will I agree to cut
code from amateur radio . Also , AM is
part and parcel o f SSB -SC, and cannot
be deleted. This is a hobby w ith many
beneficial side effects to others, not a
busi ness enterp rise and ought to be
treated as a ho bby. One may like CW,
another phone, with any usable
quality , whi le I like hi-fi, and there
should be no restriction on building
hi-f receiving and transmitti ng gear.
This should include AM and FM. For
the nuts who now itregally play music
on the bands, how about a segment
so mewhere that they can go? Please
don't forget the "old men" who have
held a class "A" ticket fo r many
years, for they ought to be given
" ex tra" status where they held the
top grade of license before. As a last
era...1 mean suggestion , let amateurs
have 1 KW for the lowest class, 2 KW
for the General class, and 3 KW fo r
" Extra." The QRM isn't caused by
low power stations. What if no trans
mitter cou ld be manufactured for
more than 1 KW, thus making ama
te urs bu ild their own hi-powerz?

Robert Perkins Thayer Wl PBE

I read with interest you r "Getting
Rich" comment o n the opportu nity
ex isting for "Hams" in the installing
and serviceing of security devices and
systems.

While I do agree with you that the
o pportunity certa in ly does exist at
this time, I think you might caution
your readers to check into a few
things like loca l and state laws before
hanging o ut the shingle .

Most c ities requi re a business
license and so me c it ies requ ire qualifi
cation examinat ion. Many cities re
qu ire a contractors license, an examin
ation, and a bond and some even
require a state contrac tors license. In
sp ite of all th is, in an area where the
competition is not too severe, it is still
a good idea.

There are many applications that an
alert " Ham" can come up with , but
before investing in the equipme nt for
the first job, just be sure that all local
ordinances are compiled with so you
won't find a " Stop Work Order" hung
o n a half fin ished job.

Francis L. Fuson K7VHS
Las Vegas NV 89102

Colll'd onp. 132
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OX
FOOTNOTES

Gu•. M, Browning W4BPD
er._r "DX "
Cordov.t SC 29039

The new OX season is just about
upon us again, after a very poor
(propagation-wise) summer. The sun
spot situation is somewhat still debat
able, it seems. Some say the worst is
yet to come, others say "It won't be
long now. etc." I guess we will just
have to wait and see what happens
from now on out. It seems that the
real OXer, the fellow who is "in
there" is still working plenty of good
OX, even though conditions are a long
way from being at their best. Of
course, the Amstat OX workers are
not bothered by the sunspot situation
and there will soon be someone with
an ..Amstat" exec if they keep on
plug;Jing away. Of course, the WPX
fellows always have plenty to chase.
There is plenty for a OXer to do if he
wants to keep busy and do a little
"bookkeeping" so he will know where
he stands in his various interests (I
wish I had time to practice some of
the stuff I preechll .

I have been asked by many people
about this " count ry " business, such as
what is a "country" and what is not a
"country." Speaking for myself, per
sonally the more there is the merrier,
cut the mileage between the islands,
count very state in the USA as
another " country" (Russia has more
countries than we do, and I don 't
think there is much more difference
between their Soviets than there is
between our states), and maybe some
of the other larger countries could be
cut up into two, three or more coun
tries (provinces in Canada comes to
mind, etc.I . Our new Super WTW will
be doing just this when we get it all
organized and running. and we will
count every island as another country
as an example, every state in the USA.
every province in Canada, Soviets in
Russia (or maybe even each Obhskl ,
etc . We want a L-O·N·G list for the
fellows to chase, someth ing to keep
them BUSY for a very long time,
something that they will not catch up
on for a long time. I know how some
tenows feel about adding more to the
count ry list. since they have them all
right now. We want something going
that cannot become " stagnated" on
account of a fellow getting them all
and working himself out of a job. The
whole difficulty it seems is th e poor
choice of using the word "country" as
a OX yardstick . In the English lan-
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guage there must be a better word
that more fully describes OX, than the
word country. I would like anyone
who can come up with a better word
to drop me a line and mention their
choice to me, maybe in our small way
we can get this word in circulation
and start a new trend in the new OX
world. and get rid of th is debatable
word "country" in describing our OX
yardstick in the future. How about
th is teltows?

Jake CT2AZ, also W0JHY. is stev
ing here with me for a while and did a
lot of "listening" to the recent
OXpedition to Kingman Reef (the
most recent new OXCC) . He gave me
a blow by blow description of things
as they were happening. I suppose
most of you serious OXers were l isten
ing too and heard most of what w as
happening also. After it was all over
and the boys were back on their way
to Johnson Island to pick up some
fuel oil and continue on to Hawaii,
the story was more or less finished for
that OXpedition. It seems that they
had trouble first in finding Kingman
Reef. and when they finally arrived at
the reef su ndown caught them and I
suppose they pulled away from the
reef area for the night (no ship Cap
tain wants to be drifting around at
night in the immediate area of a reef).
Then they had the usual difficulties
actually landing their equipment on
the reef (it was about the size of a
two-car garage. as it was described
over the air), and not much above the
high tide mark (I never did hear how
it was during low t ide. Maybe under
the waterzl . The planned length of
time for operation on the reef had to
be cut due to a number of things that
happened. Three of the fellows had to
be back in Hawaii by a Ce rtai n date so
they could return to Cali fornia and
their jobs, it took longer to get to the
reef than was planned and then they
departed the reef one day before they
had planned because of a sudden
storm tha t came up. All this just
proves that OXpedition p lans just
don' t ever happen with perfect clock
work, even when the plans are made
as carefully as possible. I guess just
about now they are planning another
assault on Kingman Reef next year (or
maybe someone else later on this
year). The low frequency gang is
disappointed, I am sure, because the
DXpedition did not get on for these
fel lows, due to the short stay on the
reef. They did a very FB job for the
length of time they were there
though. The operators from" the reef
were: K6AHV, WB600L, W60AT
and WA9UCE. The call from the reef
was KP6KR. I am sure many thou
sands hope they (or seomeone else)
w il l return and stay much .longer so
that everyone will have a chance to

add th is one to th eir country worked
list. You know when you are right up
there at the oxce Honor Roll level
you just cannot miss even one new
country or maybe you will be bumped
from the list. Let's hope another,
longer stay at Kingman Reef is riqht
now in the plann ing stages by some
one - and good luck to them.

I keep on receiving QS Ls for
various OXpeditions, and bootleg OX
calls, addressed like this : W4BPD,
aSL MGA ., for so and 50. etc , I aga in
want to te ll everyone, that I am not,
never have been or wil l be a OS L
manager for anyone, not even myself.
OSLing to me is harder work than
digging a ditch or cleaning up a we.
Don't let anyone. at anytime tell you
that W4BPO is the ir OSL manager,
because they are talking through their
hat. I don 't have time to answer these
aSLs that are sent to me and they
usually end up in my trash baske t,
unless a SASE is sent along with them.
Then I just write on the card - not
me! - and put it in the SASE and
send it back to them. So I again say.
don't send me cards for someone else!
I have a heck of a time just answering
those sent to me for my DXpeditions
or home station.

A new stat ion is act ive in Cambodia
- XU lOX, has been worked on the
low end of the 20m SSB band (around
14203) around 0033 GMT, probably
active at other times too. OL6ZZ has
worked W1MV 949 times (the 950th
was an eye-ball OSO). Old MP4B has a
new prefix - A9 (old MP48 is Bahrain
Island in the Persian Gulf) . ZA3ZP
was worked by W9KM, he said to aSL
via OJ6QT - my guess is another
pirate, but his choice of aSL manager
is pretty good if he is - maybe I am
wrong, let's hope it is OK. Another
new prefix is A6 - for th e United
Arab Emirates (someth ing like the Old
Truciel Omans I guess), but I under
stand that all the Old Trucial Oman
states did not " join -up" with the new
"Emirates. " This may, possibly. make
another change over there in the
exec country situation. What do the
few old Trucial States count for right
now? And th is brings up those other
" St at e Li ke " p laces i n The
Hadhramaut (more or less North of
Aden). They told me when I was over

there that each one had its own St nek
and set of laws and the whole area was
governed by each of these Shieks and
no one else. Now here are about seven
possible new ones (bu t, who wil l let
anyone in to do the operating, maybe
getting their throat cut in the deal!
hi) . Then there is that little known
"neutral zone" at the Khyber Pass (I
once went through the Khyber Pass).
But, trying to find a place in those
mountains to set up the rig would be a
real problem, I can tell you!
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1S 520 Kenwood 's go every place
• . . . do every thing transceiver

The new TS-520 is the transceiver you have
wanted, but could not buy until now. It is a
non-compromise, do everything, go every
where 5 band transceiver for SSB or CW that
performs equally well at home, in an auto
mobile, airplane. boat or trailer. The TS-520
features built-in AC power supply. built-in
12 volt DC power supply. built-in VOX with
adjustable gain delay and anti-VOX.
The price . . . . . . . • . • . . . . . . . . . . $629.00
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TS 900Kenwood's superb

- state-of-the-art SSB transceiver

. . . the ultimate transceiver. The promise of
the transistor has been fulfilled. Here is the
transceiver you will want to own ... whatever
you have now, get ready to trade up. Its im
portant features are far too numerous to list.
Its specifications are superb. The TS-900 is
unquestionably the best transceiver of its kind
ever offered. The price $795.00
PS-900 (AC Supply) $120.00. the DS-900
$140.00

R·599A Receiver

The R-599A is the most complete re
ceiver ever offered. It is solid state,
superbly reliable. small and lightweight.
covers the full amateur band ... 10
thru 160 meters. CWo LSB. USB. AM.
AM.N and FM.
The price •............. $459.00
The T·599A is mostly solid state ...
only 3 tubes. has built-in power sup
ply. full metering (ALC, lp, RF out
put & high voltage). CW-LSB-USB-AM
operation.
The price • . . . . . . . . . . . . . $479.00 T·599A Transmitter

. ~

-
Please call or write f or com p let e specifications. Also available at Kenwood dealers throughout the U.S.

Pre es subtecl 10 chilngt without notICe



DX · Cont 'd

A month or so ago FR7Z LIT was
active from Tromelin Island (in the
eastern part of the Indian Ocean,
north of Reunion Island ). The oper
ator was Guy, who was having a heck
of a time handling it ell. He finally
gave up and just pulled the switch. A
few fellows suggested to me that he
could have certainly used a "MC" or
at least someone to make up a list for
h im to work by - or something!

It's nice to sit back over here and
suggest such things, but you have to
remember that some fellows don't
want help from anyone. This is a good
attitude for a OX station to have if he
can handle the situation. I would
suppose that since he was inside the
USA portion of the band that he was
stuck with transceive operation only
and when you can on ly use transceive
(working the fellows on your own
frequency). then you do have a pro
blem. Especially if English is a strange
lan~age to you . Also sometimes, on
top of this, certain OX stations
couldn't care less whether or not they
work USA stations. In other words
you need them but they don't need
you! This is bad fo r the fellows back
here that need Tromelin Island for a
new country . Then there still exists
the problem of getting the aSL card if
you are lucky enou!ft to work that
elusive one. I guess that's why most
OXers would much rather work a
OXpedition who has a good OSL
ma nager to handle h is ca rds. It doesn't
do too much good to work a "new
one" and never get a aS L card.

I suppose many of you have heard
of the untimely death of Hersh
W5Z0. He was a OXer who knew his
way around when it came to OXing.
He had many , many friends and was
always right in there handling some
OX net or acting as a MC for a OX
station . He was always glad to help
anyone get a "new one" if possible
and he was always loud, even overseas.
He will be sadly missed in the OX
world by all of us.

Another very well known OXer
passed away a few mon ths ago, Van
WA9HUZ. He was very interested in
OXing, especially in working the rare
ones on 40m. His signals on 40m were
always very good, I suppose he had a
FB location or antenna or both for
40rn I so well remember that when I
work ed VAn from some rare spot
when I was on 20m, his first question
was, " When on 40m, Gus?" and when
I got on 40m he was usually the fi rst
one I worked . A good OXer, many of
us wilt miss his fine OX work .

WTW Contest
That's right, we are going to have a

OX contest. Our contest will be
different. The contest will run 48

14

hours {non-stop) sta rting Satu rday
morning (GMT!. which is 7P M EST.
Friday night on the east coast . Stert
ing time is 0001 GMT, October 19,
1974, and it ends at 2359GMT
Sunday night October 20, 1974. The
scoring system in our contest is very
simple: work as many OX stations as
possible , each contac t w ill count as 10
points (any band, any mode, no OSL
required - your word is OK with us 
but we want to see a co py of your log.
And, if, you work too many stations
that no one e lse has worked we will be
very suspicious, and we may publish
the list of those certain "suspic io us
contacts" and everyone will know
about you! 8e careful Ole Buddy,
please . The exchange with each
station should be his call, contact
number and report combined , such as
001579 (fo r your fi rst CW contact) or
if it's phone (SSe, SSTV , etc.) the
number exchanged could be some
thing like this : 00158 for the first
contact (contact number 00l -signal
report 5/81. and that's all. Next we
want his " hand le" on each exchange
(only aso number, signal report,
combined, and handle is total
exchange). Your mu lt ip lier (each
country) is 10 for each country. Any
place that any national society or
association or league calls a " country"
is what we will call a country. You
might check this part very carefully,
because there is a good many places
that others (than ARRL) call a
cou ntry - such as European Turkey,
Asiatic Tu rkey (by WAE?). The OUF
counts the island of Ste. Marie off the
coast of northeast Malagasy Republic.
Also, don't overlook that our wrw
list includes such spots as the Isle of
Europa and Juan de Nova as separate
countries. Also, we count Triatian da
Cunha and Gough Island as separate
cou ntries. We will count any island
that is ove r 100 miles from its nearest
neighbor as a new one. These will give
you something to more or less go by
in doing you r calculating on your
scores in our WTW OX Contest, J ust
call COWTW if you are one of these
CO callers! Please broadcast thi s con
test to everyone you can, we wou Id
like fo r it to be a good, active one.

Since it is being announced rather late
in the season we will need all the
publicity we can get. We are going to
have a WTW Contest every year from
now on. So how about help ing us get
started off with a good loud " bang?"
All scores should be received by me
no later than Christmas day,
December 25. 1974, and all the scores
will be published in 73 Magazine a
month or so after t hat.

I promise all of you that next
month I will have a list (up to date) of
our WTW OX areas (forget the word
count ry). And , also a complete (as far

as possible) list of ou r all new Super
WTW OX areas. I will also be printing
up these lists for you to use in your
score keep ing and o ther records. You
wil l be able to use them when you
send your WTW or Super WTW infor
mation to us. You keep one copy for
your records and we keep one to add
to when you submi t new ones to us.
You can start working on your scores
right now because the regu lar WTW
scores are for all contacts after 0001
GMT, May 1, 1966 and the Super
WTW all contacts after 0001 GMT,
January 1, 1960. Dig up those OX
cards that OXC C will not accept as a
new country (it is possible we will
cou nt them). We want you to be
happy and we want you to have a big
total!

Anytime any of you write me
please be sure to send a SASE if you
expect a reply to your inquiry . I try
to answer all letters received, but
sometimes it may take a little while to
do thi s.

Lots of fun fellows messing around
with these li ttle ICs. Better try your
luck with them and try to learn what
they are all about and what they can
do . Try making a few " printed cir
cuits" fellows. They are a lot of fun
and if you draw them out right,
mount the parts in the right boles and
solder correctly , the "gadget" will
work the first time you apply vo ltage.

Anytime in the line of OX, OX
ideas, OX working, sunspot stuff , OX
antennas, DXpedition information,
etc ., is always needed here. Please
remember us when you come across
anything that you think would be of
general interest to other DXers . Th is is
your co lumn and I want it to please as
many of you as possible .

That's it for this month .
W4BPD

QSL
CONTEST

W8JUL
The OSL winner th is month IS

Eugene Sedberry WSJUL with a
beautiful ful l colo r o SL card. On the
back it says, " One of my bird friends
and r discuss the weather . OX, what's
for dinner and other subjects of
serio us mutu al interest at Iron County
OTH." A one-year subscr iption exten
sio n is the prize. How abou t your
o SL? Is it d ifferent enough to win t he
monthly asL contest? If not. why
not? Your OSL expresses YOU! Are
you special?
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West
Bill Pasternak WA2HVK/6
14732 Blythe S treet # 17
Panorama Ci ty CA 9 1402

Bet you cau~t on by now that I
am no t try ing to tell you how to put
together your own remotely con
trolled amateur sta t io n . Th at would
be far beyond the scope of th is
column. Rather, we are discussi ng the
reasons that many Southern California
FMers are still building these complex
systems and installing them on our
various mou ntai n tops. To that e nd I
spent a Su nday visiti ng with three of
the most " together" hams I have ever
met. If Skip , Mark and Gary are
indicat ive of the caliber of amateur
that are known as " Remo te Peop le,"
then our hobby is in pretty good
shape.

On a number of occasions I have
been asked by th ose unfamil iar with
the remote scene if all these p rivate
systems were not using up valuable
450 repeate r spectrum. About two
years ago 1 might have felt that way ,
but after lea rn ing of the many tech
nolog ical developments that can be
d irectly attributed to the Remote
People I would be hard put to o ppose
what they are trying to acco mplish.
All I can say is t ha t you have to
e xperience what one of these sys tems
can do to really apprec iate it . In an
ea rlier " Looking West," I said that the
rest of the country grew up repeate r
oriented o n 450 while we here in
Califo rnia grew up remo te o riented.
Today, the remote is as mu ch a part
of the FM scene in this part of the
country as a good beam antenna is to
the avid DXer. In that simple and
there seems to be littl e argumen t on
this po int within o ur amateur com
munity . Fro m time to time some
dissent o n certain th ings may arise
between indiv idu als, but they a re
usually settled by those invo lved.

Back to the interview. I had re 
ceived a qualified yes to my question
about remotes ca using friction be
tween amateurs fro m time to time.
Skip Han sen WB6YMH continued,
" You must remember that sim plex,
remo tes and the technical type of
people that inhabit them we re here
long before the first ham type tran s
ceiver ever appeared on the market. In
those days, if you operated two
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meters you knew th at FM existed , but
if you operated mainly on the low
bands you knew only that two meters
existed . To be an FMer back then you
also had to be a technician capable o f
converting co mmercia l equ ipment to
two meters, corre late your own
crystals and thi ngs li ke that. Just
abou t everyone ra n commercial equip 
ment and most of the activ ity was
centered aro und .94. Well , su ppose I
am listening to .94 through the reo
mo te and I hear a simp lex OSO up in
Santa Barbara, but the signals on ly
read one microvolt . No w a buddy ou t
in the San Fernando Valley comes o n
running an HT. If Santa Barbara is
read ing only o ne microvolt to me,
then I can assume my signal in to that
area will be compara ble so I go ahead
and answe r the Valley station know
ing that I won' t be bothering that
local Santa Barbara OSO. Well that's
the way it was for many years with
remotes and simplex sharing .94 with
little prob lem. The n came th e Two
Me ter FM fad with everyone runn ing
out to buy those cute little boxes all
factory equipped with 146 .94 sim
plex.

Let 's pu t ou r hypothetical J oe Ham
South of the San Fernando Valle y in
Santa Monica . Joe has just put out
300 big o nes for his new toy and
wa nts to see if it wo rks. Eager to talk
to someone he ca lls CO or something
like that, not realiz ing that he is now
capturing the re mo te receiver and
wip ing out the Valley stat ion. There is
a mountai n range run ning between
San ta Monica and the Valley, so Joe
could not hear the Valley HT. Our
new FMer has made th e same mistake
that most newcomers t o FM mak e. He
has fa iled to listen first and learn the
opera ting procedu re for this band and
mode. Sort of the same th ing that you
hear o n repeaters these days when
someone new shows up and there is
the question of what repeater he is on.
Well , I le t him know what is happen
ing and ask h im to stand by un t il I am
finished . In the beginning this wo rked,
but as more of the appliance type
o perat io n began to appear on two the
situation grew intouerable. Some con
frontations did develo p and eventually
all but the most d ie-hard remote
owner moved his system off 94. 46
was officially established as the area
Remote Base Intercom Channel and
that's the way it s tands today ."

"Skip, do you think th at th e
curren t influx of ' Ham Type' 450
rad ios will cause a change in this area's
450 operati ng perameters? " I sin
ce rely doubt it . Not with the lo ng,
well establi shed operating pera rneters
that exist o n 450 _ Th is is the band
where all special interest groups have a
place and most of us get along pretty
we ll. Basically we tend to respect one

another as it's to the best inte rest of
all concerned. To make an ou tsider
believe that a repeater sub-bend on
450 in this area is a totally unlivab le
handicap must seem absu rd , bu t you
know it's a fac t o f life .

A couple of years ago when 18803
was first being drawn up , an experi
ment was performed to determine just
how much activity this area reall y had
on 450. A particu lar Sa tu rday even ing
was c hosen and word was passed to all
interested parties to transmit at a
given hou r. Someone was up o n a
moun tain with a spect rum analyser
and scope camera to reco rd the re
sults. The picture showed relative in
activity above and below the band
with o ne solid wa ll of rf f rom 420 to
450 sitting at the lOdB mark . I was
to ld that this p ictu re was officia lly
submitted to the FCC and rejected by
them as not being bel ievable. (ed
note : If any of you have a copy of
t his p icture and would not mind
parting with it , I wou ld be happy to
print it in a future column. I have
heard 450 and I believe.l But 8 i11 , you
yourself have heard how much 450
acitjvitv t here is!"

"Can you see remote sys tems
taking an active part in the develop
ment of 220M Hz Skip?" I don ' t thi nk
so ; the kind of interest that remote
people have doesn 't lie in tha t direc 
tio n. Southern Califo rnia is the on ly
area I know of w ith a large number o f
remotes and the people on these
systems are fo r the most part techni
ca lly o rien ted not appliance operato rs.
Most of us are really fed up wit h the
type of operat io n that is two meters
today . That's the reason you don' t
fin d the m on .94 o r many of the other
two meter channels they used to
operate. Unfortunately, with the lack
of easily co nvertabte equipmen t o f the
commercia l variety for 220 along with
the applia nce type operat ion th at is
alread y developing, I don 't th ink you
will see many remo te systems equip
pi ng themselves for that band.
Ho nestly, what reason would a remote
owner have to equip for a band on
which he has noth ing in common with
the rest of its users? 220 is already
develop ing in to another two meters."

Are remote owners and remo te
people diffe ren t f rom the rest of the
amateur community ? If the G FRN
people are typical, then the answer is
yes. First and most important, they
are amo ng that breed o f amateurs, th e
bu ilder-experimenters who are not
afraid to get their hands dirty to make
a dream into a reautv . By today's
" cu te li ttle box" standards, a remote
is not a p retty loo king thing. What
rad io rack is? To its bu ilder it is a
thing of beauty to behold and some
thing to be proud of. Skip commented
that in a way it is the fu lfil lment of an
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Don Ferris WB8JYX
308 E. Harry
Hazel Park MI 48030

ceiver you can as a novice . Some well
known and proven transceivers are;
Heathkit HW·l 00, HW-10 1. SB·100,
SB·101 , SB·102. . . Yaesu FTDX 560,
FT DX 570, FT10l , FT401. .. SWAN
260.270.350.500. 50Ocx. .. DRAKE
TR3 , T A4 , TR 4c . .. HALL! 
CRA FTEAS FPM 300. .. The overall
purchase p rice will be somewhere
between $225 and $750. The reason
you will be further ahead by buying a
good transceiver in the start are ma ny.
First of all you r contacts per call ratio
will be much higher wit h a good
transceiver. Second the qu ality of
most t ransceivers will give you an
excellent receiver along with a trans
mitter which will be able to be
reduced in power to 75W inpu t and
when you get your general class
license or h igher you can jus t raise the
powe r level up to meet your needs.

Mo st t ra nsc e ivers run between
18 0-5500 inpu t. Voltage times
c urrent gives you power inpu t. Th ird
is the ease of operation which a
transceiver gives you , VFO built in,
and other options you might not get
with separate t ransmi tter and receiver.
Fourth and last is the fact that you
will p robabl y get mo re fo r your tra ns
ceiver when you get ready to sell it
th an you could for separate trans
mitter and receiver.

Now if you are like most and can 't
afford a good t ransceiver you can still
buy a good receiver and t ransmitter
with excellent results in obtai ning
contacts o n the air. One advantage to
separate t ransmi tter and receiver is
you can transm it one freq uency and
receive on another. You should buy
the best receiver you can afford then
use your extra finances for your
antenna, t ransmitter, SWR b ridge, and
TA switch . A good receiver should
include a crystal ca lib rato r at least
100kHz, dial read ou t to 5k Hz, and at
least 10 through 80 m in 5 separate
bands, sensitivity of _5mV o r less and
stability . Price range will be between
$70 and $600. Novice t ransmitters are
easy to find and most work quite well.
Some of t he better ones are: Heath kit
DX 40. DX 60. DX 60A. DX 60B.. .
Drake 2nt.. . Ten-Tee seri es and
Eico . . . Prices range fro m $ 10 to
$1 00. .. Many enjoyable hours can be
had using crystal control in the novice
bands but if you want more contacts
per call you will want a VFO (variable
frequency oscillator) . Priced from $ 10
to $70.

'"A useful and time saving piece o f
eq uipment you shou ld have is an SWA
bridge (sta nding wave brid ge). This
device lets you know if you r antenna
is resonant at the operating freq uency
you are at and so will give you an idea
of how rmch power you are putting
ou t into your feedline from knowing
where you r bridge meter usually

l ongitude
of Eq.
Crossing ~W

56.6
70.3
55.3
69.0
54.0
67.7
52.7
66.4
51.4
65.2
50.1
63.9
48.9
62.6
76.3
61.3
75.0
60.0
73.8
58.7
72.5
57.5
71.2
56.2
69.9
54.9
68.6
53.6
67.4
52.3
WBBLBP

1 0032.9
2 0127.9
3 0027.8
4 0122.7
5 0022.7
6 0117.6
7 0017.5
8 0112.5
9 0012.4

10 0107.3
11 0007 .3
12 0102.2
13 0002.1
14 0057.0
15 0152.0
16 0051.9
17 014S.8
18 0046.8
19 0 141.7
20 004 1.6
21 01 36.6
22 0036.5
23 0131.4
24 003 1.4
25 0126.3
26 0026.2
27 0121.2
28 0021.1
29 01160
30 001 6.0

Orb it

Comments o n th is su bject or co m
ments and suggestions in genera l are
welcomed by AMSAT. Send to,
AMSAT , P.O. Box 27, Washington,
DC 20044.

Orbital Information
Date Tim e
{Se pt! (GMT)

Are you about to rece ive your
nov ice t icket thro ugh th e mail ? Have
you jus t passed you r novice test and
already rece ived you r ticket? Well
d on't get up t ight at the th ought of
your fi rst attemp t to make a contact
o n the novice bands. Wi th a li ttle
preparation as to orececures and
equipment you can start your new
ventu re into ama teu r rad io with con
fidence and be assu red that when
o the r amateurs you have contacted
ta lk about the A1 operators they have
worked, your call will be amo ng the
to p ones me ntioned .

First of all is equipment. Even a
newcomer to amateur rad io shou ld
have certain basic equipment . If
finances are not a problem then my
advise is to pu rc hase th e best t rans-

8582
8595
8607
8620

. 8632
8645
8657
8670
8682
8695
8707
8720
8732
8745
8758
8710
8783
8795
8808
8820
8833
8845
8858
8870
8883
8895
8908
8920
8933
8945

Michael Frye WB8LBP
640 Deeuvine Dr.
Dayton OH 45429

AMSAT
NEWS

Lookinq wesr . Con! 'd

ego trip. Well, call it what you like,
the sophisticated systems we call re
motes and th e people tha t bu ild them
are todav's p ioneers. Docket 18803
almost spelled an end to the remo te,
bu t thank fu lly rest ric tions are now
being eased so that development of
sophisticated systems can continue.
We sincerely hope that this t rend on
the part of the FCC will conti nue as
th ey too recogn ize the contribut ion
th at these systems are capab le of
mak ing to th e ove rall p icture of ama
teur radi o .

So, if ownmg a Remotely Con
t ro ll ed Amateur Radio Station is an
ego trip, and if it takes that kind of
ego to lead to further experimentation
and technological development then
we in the amateur radio commu nity
need a lot more of that ego. No, th e
remotes and private systems that
abound on 450 in th is area are not
wasteinq valuable repeater spectrum.
Rather they may hold the key to the
future survival and growth of amateur
rad io . My thanks to the members of
the Grand Funk Rad io Network for
ma king this article possi ble.

La unch of A -O -B (AMSAT·
OSCAR·7) is now schedu led fo r early
Octo ber 1974. Launch d ate is deter
mined by th e read iness of OSCAR-7
and by the ava ilabi lity o f NASA
lau nch platforms. By the looks of
th ings right no w October is a pretty
promising date.

AMSAT-OSCA R·7 is the fi rst ama
teur satell ite to be fo rma lly licensed as
a space sta tion in the Amateur Satel 
lite Service . The p revious six OSCA R
satelli tes were all licensed under the
authori ty of regular c lu b station
licenses (W6 EE and WA3NDS) by
letters authoriz ing their operation
rather than by issuance of special
licenses.

There has been a suggestion made
by OSCAA·6 users to separate the
voice and CW ac tivity going through
the satell ite . Al though th e suggesti on
has been tab led by The Amateur
Satell ite Service Counci l for late r d is
cussion , I personally bel ieve the pro
posa l wou ld great ly enhance th e ettec
t iveness of satellite communications.
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Novrce . Conl 'd
reads. If you use separate transmitter
and receiver you will need some way
of switching from your t ransmitter to
your receiver on one antenna. Th is is
called a TR switch . You can find
many kinds at your local rad io store
or homebrew one yourself from the
ARRL Handbook ,

Good receivers, transmitters and
procedures are a mu st but even with
all these you will not make many
good con tacts wi thout a reliable,
resonant antenna system, Commer
cially , many are available for multi 
band operat ions from lQ-SOm. You
have your choice of a Hustler 48
TV. .. HY·GAIN 18 AVt WB.. , and
Swan or Gotham. .. From experience
and ease of assembly I find the
Hustler 4BTV with or w ithout the
75·s resonator for 80m preferable over
the others. Prices between $25 and
$90. If you would rather try your
hand at homebrewing an antenna
there are many ways you can go. My
advise is to get hold of the ARR L
antenna book or ARRL Handbook
and go by their specifications. For
simplicity and all around effectiveness
you can make a dipole for each band
you would like to use.

Procedures are not hard to learn if
you are interested in becoming a good
amateu r operator in every se nse of the
word . First of all practice your code
both sending and receiving every
chance you get. You can never get too
proficient at CWo Don't be afraid to
take criticism of your sending and
learn from those criticisms. Go into
each session of code practice with the
atti tude that it's fun and you are
working towards a goal of a perman
ent amateur license of general or
higher and .don' t get frustrated by
mi ld setbacks in speed. Don't be
afraid of work ing other than novices
on the air. Your speed will zoom if

you make it a practice to work those a
little faster than yourself.

For the first t ime on the air, here
are a few pointers that may make
your hand less jittery and your
stomach less fluttery . Be organized,
give yourself room and be comfor
tab le. Use S dummy load to pretune
your transmitter then put on your
antenna for the band you are about to
work. Now take out a clean sheet of
unused paper and have a coup le sharp
pencils handy besides the one you are
using. Listen on the band you are
about to use to see if there are any
other amateurs calling CO. I f there are
then by all means answer a CO before
you send one. The other amateur will
or should call CO CO CO de wN8???
wN8??? CO CO CO de wN8???
wN8??? K. While he is sending write
down his call and put in a crystal as
close to his frequency as y ou can.
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(Make sure no one can be heard on
your crystal trequencv. l When he
sends K you turn your transmitter to
transmit and send w N8??? wN8??? de
wN8??? (your call) ar of you are
within 2kHz of his frequ ency . If you
are further than that give him a longer
call like wN8??? wNa??? wN8???
wN8??? de wN8xxx wNaxxx ar.
Li sten to see if you hear him call ing
your call then you can sit back and
copy all that he sends as best you can.
Probably something like: wNaxxx
wNaxxx de wNa??? wN8??? tnx for
the call am bt (-... -- ur rst AST is 579
579 bt qth is Detroit, Mich Detroit,
Mich ....- name is bill bill hw? wNaxxx
de wna??? K Now it's your turn
wN8??? de wnaxxx if you copied all
his sending or at least got his name,
qth and your rst send one R. If you
missed anything then start right out
by asking for a repeat of what you
missed. Don't be ashamed to ask for a
repeat of what you missed or for
OAS, please send than how fast you
can copy , If you got everything sent
you can send the R tnx fer rprt bill
-...• ur rst is 579 579 -...• my name is
don don ....- qth is hazel park, Mich
hazel park, Mich ' ..,- wx is cloudy and
cool abt 65 -...- I-M? W'8??? re
VoA18>ooc K If be gJt all vor sent he
should send A then continue the OSO.
If you have a hard t ime thinking of
what to say and send at the same
time, sending from prewritten text is
permissabre to get y ou started. A few
sample phrases follow: Wx is cool but
shou ld clear up by tomorrow; my rig
is a drake 2 nt and rcvr a hq 11Oac; I
work at chevrolet in the die room; I
work afternoons; I go to school at
beecher high school; I got my novice
ticket on may 14, 1974; How many
countries have you worked? How long
have you been a ham? You are my
f irst contact as a ham, etc , etc., etc.

Make some of your own and use
them until you get the hang of think
ing and sending in unison, its worth
the effort and it won 't take you long.
If you would l ike to end the OSO on
your last transmission you will just
say mni tnx fer fb OSO es 73 hpe cui
...-.' SKwNa??? de wNaxxx K listen
for his final and ther was your firs t
contact as an amateur. Wasn't hard
was it?

Don't expect everyone you call to
answer you and don't expect an
answer every time you call CO. If you
got one you would be the first one
ever to do so in the history of amateur
radio. A nice percentage is abou t 30%
as a novice if you use crystal control
and 60% with a vto. Get into as many
contests as you can, they will help
your code speed faster than any other
way . The novice round-up is in
February , the ss in November and any
others you see listed in OST magazine.

Send to the AA AL for all of their
operating aids. RST report , count r ies
list, and others.

I wish you many enjoyable years in
amateur radio and many enjoyable
hours now as a novice, just remember:

1. A few short cqs are better than
one lo ng one .

2. Don't expect to run your letters
and words together and make con
tacts.

3. Log your air time immediately or
you'll forget.

4. Keep your t ime in GMT so
anyone you work will know exactly
the day and time of your OSO.

5. Tune up on a dummy load.
6. Be honest with your rst reports

so the other ham you work will know
how you are hearing him.

7. Don't let amateur radio occupy
so much of your t ime that you forget
the world is sti ll around you.

a . Don't be afraid to join clubs,
send OSL cards and work contests,
they will make you enjoy your hobby
that much more,

9. Use common sense and give the
other guy the benefit of the doubt
and you'll get along not only in
amateur radio but life as well.

. . .WB8JYX

HAM
HELP

Th is column is for those needing
help in obtaining their amateur radio
license.

If you are interested, send 73 your
name, address and phone number,
Don 't be bashful - remember, it's
always easier when you have someone
to give you that added bit o f con
f ide nee.

73 would appreciate amateurs and
clubs looking this list over and helping
whoever they can. Do you remember
when you needed help?

The following need some help
can you spare some time? Clubs In

particu lar take note.
John Bernay, 306 Bower, Hot

Spr ings A R 71901 (ph 50 1-624·3 198)
Arthu r Avilla, 5848 Garden Avenue

Sp 49, Marysville CA 95401.
(Art is 62 yrs old and trying for

Novice - asked SCM for help, got
none - anyone out there to help
him?)

If you need help, let 73 know 
don't be bashful - the readers are
solid gold and are anx ious to help
you. If you would l ike to help, let 73
know about that plus your area of
expertise, if any, so we can list you
for either general help or as a techni 
cal advisor,
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To : Wilso n Electronics
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ALL FOR JUST
• 6 Channel Operation, Individual Trimmers On A ll T X and TR

Xtals. All Xtals Plug In .
• S Mete r Batte ry Indicator.
• 10 .7 IF and 455 KC IF Ceramic F ilt e r.
• .3 Microvolt Sensitivity For 20dB QT .
• 2.3 Watts Minimum Output.
• Microswitch Mike Button .
• SizeS-7/B x '·7/8 x 2·7/8 Inches.
• Weight 1 lb. 4 counces, Less Battery.
• Current Drain Rx 14MA TX 380 MA.

ACCESSORIES:
SMI Speaker Mike $24.00
BCI Battery Charger $29.95
1410A Ampli fier Mobi le Mount $99 .00

WILSON 1402SM HAND HELD
2.3 WATT FM TRANSCEIVER

* Rubber Flex Antenna
* Complete Set NiCad Batteries

*Leather Case
* Three Sets of Crystals

16n6. 34/94, 94/94. Other Available at $8.00 Pro
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MOSKEY
A PROGRAMMABLE /AM/C CMOS KEYER

PartT

3. The keyer shou ld co nta in a RAM
progra mma ble from t he paddle.

4. Pro visions for insta lling a ROM should
be made so that permanent sequences could
be sto red in the keyer.

5. When sending from memory , either
RA M or ROM, the sto red sequence should
be interruptable from the paddle at the end

of a wo rd space so tha t t he sequence could
be modified. This would allo w the inserti on
of DX or F D, etc ., in to the stored sequence
of CO CO CO DE WI GCA giving CO DX CO
DX CO DX or CO FD CO FD CO FD, or
wo uld allow the insert io n of a signal re port
or stat io n call sign into a t ransmission being
sent from memory .When no furt her cha rac
ters have been entered fro m t he key, co nt ro l
would return back to memory .

6. The address cou nters for the RAMI
ROM should be programmable from t he
front pa nel, via switc hes, so th at d ifferent
sequences stored in memory wo uld be easily
accessible.

T he long desire to have a progra mmable
CW keyer has been nourished many

times by the recent articles in ham radio
magazines. I have no t been entirely sa t isfied
with any o f the circuits because they con
tained o nly Read Only Memories ( ROM)
which o nce progra mmed could not eas ily be
cha nged , or those that did co ntain program
mable memories were limit ed in storage
capacity and not easily programm ed . I de
cided to build a program mab le keyer using
read / write Rando m Access Memories ( RAM)
with a large sto rage capacity , 50 to 60
words, and ma ke provisions fo r a ROM to be
installe d in it too, so I wouldn 't have to
reprogram freque nt used phrases. After look
ing a t all the keyer art icles I could find that
were published over the last few yea rs, I
defi ned t he requi rements for my ideal keyer.

The keyer I co nstructed in the spring of
1972 satisfied the fo llowing req uirem en ts:

1. The basic keyer sho uld he an Iamb ic
type wi t h do t a nd dash memories for use
with a squeeze paddle.

2. l ett er and word spacing t iming should
he built int o th e keyer.

7. When
sho uld enter

progra mming the keyc r. it
a n idli ng mode after sto ri ng a

SEPTEMB ER 1974 19
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OSCILLA~ I
CLOCK

1 built such a key er using SN7400 series
TTL logic and received many com me nts o n
the "gud fist " on 40 CWoThe "breadboard"
keyer , sett ing on a TY tray in the shack, was
used successfu lly for over a year. Since its
original construction I made several improve
me nts to it and decided to rebuild it using
CMOS logic. This article describes the CMOS
version whic h is curre nt ly in use.

73 MAGAZINE
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word space in memory if no further dots or
dashes have bee n entered from the key . T his
would prevent the me mory from being
needlessly fi lled with spaces when pausi ng at
the end of a word .

8. A free running clock would be used
and would have to be at a rate much fas ter
than an element time unit (a n element ti me
u nit defi ned as the perio d of a dot or the
space between two dots) so that the keyer
o utput would appear to start immed iately
after a key closure .

9 . A repeat capab ility should be insta lled
to allow a sequence such as CQ CQ CQ DE
WIGCA WIGCA WIGCA CQ CQ CQ DE
WI GCA WI GCA WI GCA K (s top) to be
shorte ned to CQ CQ CQ DE WI GCA
WI GCA WI GCA (repeat) K (stop). The
repeat command would be executed o nce,
and ignored the second time through the
sequence.

Fig. 1. The two phase clock used in MOSKEY.

Descrip t ion

MOSKEY co nta ins approximately 40 in
tegrated circuit s. The number can vary de
pending on whether you would like to install
a Read Only Memory in ad dition to the
progra mmable memo ry. This fi rst pa rt o f the

•
series describes the basi c Iambic keyer with
letter and word space capability, and the
two phase clock generator. MOSKEY logic
levels are in positive logic; a high = logic I =
5V, a low = logic zero = DY.

TRIAC CONTRO LLER - Triac ad
justable light dimmer rated at 1200
watts - 0-115 vo lt. Ship. wt, 2 Ibs.

83.50
2" SCOPE TUBE SHIELD - Man!. by
Millen. Ship. wt. 1 lb . $3.95

PAMONA BOX - 2 1/4 x 11 /8 x 718
Miniature box w/BN C plug & jack 
good for attenuators & other small
projects. Ship. wt. 1/2 lb. 83.95

MINIATURE SWITCHES - OPOT
Miniature Push -button switch 51.50
MINIATURE SWITCHES - SP6T En
closed Miniaturerotary SW. y," dia.

$1.50
EOUIPMENT COOLING FAN - 115V
AC - 3" diameter - w/mounting
bracket - 3 Ibs. 53.50
55 M m lll lUm Order V'Slt us when In Sf LOlliS
Please mctnae suff iCient postage.

INC JACK 10 INC PLUG

All switches are black with white fig
ures and snap-in front mounting.

THUMBWHEEL SWITCHES
STANDARD SIZE · 0 .5 x 2.12 5 x 1.78
10 positi on decim al $3.00
10 positi on BCD & compl . $4.00
End Plates (per pair) $1 .45

MINIATUR E SIZE · 0 .312 x 1.3 x 1.3
10 p osition decimal $2.50
10 pos. BC D & como. $4.00
10 pos. BCD only $2.75
End Pra tes (per pai r) $1.00
Divider Plates $1.25
Blan k Body $ .30

-GATE WAY-
ELECTRONICS

8123·25 PAGE BOULEVARD
ST. LOUIS. M ISSOURI 63130

13141 427·6116



BOX 4181 -G, REDWOOD CITY, CA 94062
T el. (4 15 1 85 1 0 45 5

WRITE FOR FREE CATALOG ot te nnq hu nd reds of serm
cond uc tors not lrsted here, Send lOe- Sl.lmp.

TERMS: All ord ers o reoaro . We oav postaqe . S 1.00 haodhnq
charge o n orde rs u nde r $ 10. Calif. residents add 6% sales I<I ~ ,

ADVA EL ECT RON ICS

- MAIL NOW! WITh eve ry or der o f $10 o r m ore , c ostrnarked
pr to r T010'3017 4. FRE E 739 Low-NOise Dua l OP AMP Included
$ 1 VA LUE.

ORDER TODAY - All Hems subject to prior sale and prices
sub ject to change wit hout no nce . DATA SHEETS Included w' lh
most uems.

2/$1.00
3/$ 1.00
3/$ 1.00
3/$ 1.00
2/S1.00

S2.00

3/$ 1,00
$300

6/S I,00
6/$1 ,0 0
6/S I .00

$ 1.50
6/SI.00
5/$ 1.00

53 _00
S2.00

4/ $ 1. 00
41S1.00

s .90
S .39
s _15
S1.00
S .45
$1,55
Sl _25
S 9\
$2.00

10/S1_00
6/S1.00
6/$ 1,00
2/$1.00
3/$ 1_00
4/$ 1_00
4/$1.00
4/$ 1.00
4f$1.00
4/$100
4/S I _OO

$500
$1.0e

• REDUCE YOUR PROJECT COSTS
• MONEY·BACK GUARANTEE
• 24·HOUR SHIPMENT
• ALL TESTED ANO GUARANT EED

• TRANSISTORS:
NPN :

2N3563 TYPE RF Amp & ose 10 l GH z lpl. 2N 918l
2N3565 TYPE Gen. Purpose HIgh Gam (TO· 106)
2N3691 TYPE GP Amp to 25 mA and 50 MHz
2N3866 TYPE RF PWI Amp 1·2 W@ 100·600 MHz
2N3901 TYPE GP Amp & Sw 10 100 rnA and 30 MHz
2N3904 TYPE GP Amp s Sw to l OOmA lTO-921
2N3919 TYPE RF PWI Amp 3-5 W@3·30 MHz
Assort. NPN GP TYPE $, 2N3565, 2N364 '. etc , (15)

PNP :
2N3638 TYPE Gen . Pmuuse Amp & Sw
2N4 249 TYPE LewNorse AudIO 'Amp 1 p A III 50mA

• FET's:
N CHANNE L (LOW· NOISE);

2N4416 TYPE RF Amplifier to 450 MHz nO·72)
2NS486 TYPE RF Amp to 4~n MHz Iplasuc 2N44 1fil
2N5163 TYP E Ben. PUlpose Amp & $w lTO· l 061
2N4091 TYPE RF Amp & Switch nO -1061
ITE4868 TYPE utuatow NOise Audlu Amp.
Asso rt. RF & GP FET's, 2N5163, 2N548 6, etc. (B)

P CHANNEL
2N4 360 TYPE Gen, Purpose Amp & Sw (TO ·1061
Ml 04 TY PE MOS FET Ifhode protected] 0.3 pF

• LINEAR IC ' s :
555X Tun ..r 1 ilS- l hr, 0 11. pmout from 555lOIPI
109 Pop ular OP AMP lO1P1T0 -51
123 vouace Pequlatur 3,30 V @ 1 250mA 101 P/T0 51
139 Oual Low.Nrnse Aurh u Preamp/ OP AM P lO IP)
141 Freq. Eompensnreu OP AM P tn IP/ TO- 5/MINIO IP)
2556 Oual 555 TlIllP. f l user to 1 hour lOlPl
LM305 Puanve Vollage Requlator (TO 5)
MC14 58 Oual 74 1 OP AM P (M IN I-OIP)
Assorted Lmears- 74 1/ 709/72-3. eTC_14 1

• DIODES:
I N91 4 TYPE Gen. Purpose IOOV/ l 0mA
1N3600 TYPE HI Speed $W 75V/200mA
l N4608 TYPE GP & SW 80V/400m A
1N3B9 3 TYPE RECTIF IER Stu d Mounl 400 V/12 A
l N749 ZENER 4.3 Vol t 400mW
l N7 53 ZEN ER 6.2 Vo lt 400mW
I N755 l ENER 75 Volt 400mW
I N757 ZEN ER 9 1 VOlT 400mW
1N75BlE NER 10 Vol I 400mW
l N965 ZENER 15 Voll 40 0mW
I N968 ZENER 20 VOII 400 mW
05 VAR ACTO R 5- 50 W Ou lput @l3025O MHz.] 10 pF
F7 VARAC TO R 1·3 W Output @100500 MHl .5 30pF

FREEIC
With Every $10 Order*

The Basic Keyer

Figure 1 sho ws the relation ship o f the
two phase free ru nni ng clock used in the
keyer. Clock "2 occurs in the middle of a bit
time and is used to reset the dot latch and
dash latch as each dot o r dash is sent fro m
the key. It is also used to generate the write
pulse for storing information in memory ,
and to adva nce the memory address counter
after writing into memory or reading from
memory.

Fig. 2, is a block diagram of the basic
Iambic keyer. It is simplifie d to th e ex te nt
t hat no memory related fu nctions are in
eluded. The keyer uses a 9 bit binary
counter which is programmable to co unt
either 25 6 or 51 2 clock pulses. A unit time
element (which is a dot o r the space between
two dots) is the time required for the
counter to co unt off 128 clock pulses . When
a dot is sent , the cou nt er is program med to
cou nt off 256 clock pu lses, the first 128 of
which is the dot element with the output
flip -flop turned o n, and the seco nd 128
clock pulses, the space element , with the I

output flip-flop turned off. When a dash is
sent the cou nter is programmed to count off
5 12 clock pu lses, the first 384 being t he
dash element, 3 time units in length (384
clocks';' 128 clocks/ t ime uni t = 3 time unit s)
with the output flip-flop turned o n a nd the
last 128 clocks, the space element with the
output flip-flop turned off. During the last
bit time o f the space element following a dot
or a dash , the counter outputs an End of
Instruction signa l used by various parts of
the keyer.

When the dot key is clo sed it will set the
do t latch . This ca uses the selec tor la tch to
lock up in the dot mode, ou tputting a signal
to the cou nter , starting a dot seq uence to
begin. The dash key can be closed , setting the
dash lat ch, but the selecto r lat ch remains
locked up in the dot mode. When the
co unter co mpletes the dot, Clock 2 during
the 2nd and 3rd quarter of the 1001 bit time
holds the dot latch reset and releases th e
selecto r latch. If the dash latc h was set , the
selec to r la tc h will flip states a nd lo ck up in
the dash mode . This programs the counter to
cou nt o ff 5 12 d ock pulses. o utp utt ing a
dash and a space . At t he end o f the dash ,
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Fig. 2. Basic lembic keyer. No memory rela ted functions are sh own. Schema tic references are shown
where appropriate.

EO! will go high and the reset circuitry will
hold t he dash latch reset during t he 2nd and
3rd quarters of t he EO! bit time and release
the selector latch. The dot and dash latches
permit alternating dot and dash outputs for
Iambic operation if both the dot an d the
dash paddles are squeezed simultaneously. If
2 or more dots are desired the dot key is
kept close d only. At the end of the dot, t he
dot latch is reset du rin g the 2nd and 3rd
quarters of the EOI bit time and the selector
latch released. When the reset pulse goes
away the dot latch will be set again during
the 4th quart er of the EOI bit t ime and the
selector latch locked up again in the dot
mo de. The dash circuit operates in the exact
same manner. Also a dot can be inserted into
a string of dashes by just squeezing the dot
key and releasing it, while keeping the dash
key clo sed. In a similar manner a dash can be
inserted into a string of dots.

When the keyer completes a dot or a dash
and there are no further entries from the key

22

then both the dot latch and the dash latch
will be cleared. Either KEY DOT IN
PROGRESS or KEY DASH IN PROG RESS
is high depending on the last character sent.
This ma kes LETTE R SPACE NEXT high
and LETTE R SPACE FF will get clocked
high causing the keyer to begin a letter space
sequence. The counter is program med to
cou nt off 256 clock pulses, o r 2 time units.
Actually the keyer enters t he dot mode and
sends a dot , but INHI BIT keeps the output
Ilip-Ilop from turning on and the keyer
times out a 2 unit space. This 2 unit space
when added to t he space at the end o f the
dot or dash just sent gives a 3 un it letter
space. When the letter space is complete and
there are still no entries from the key then
the keyer will begin a word space seq uence
and the word space flip-flop will be set. The
counter is programmed to count off 5 12
clock pulses, or 4 time units. The keyer
actually enters the dash mode.but again,
INHIBIT keeps t he output nip-flop from
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turning on. This 4 unit space when add ed to
the previous 3 unit space gives a 7 unit word
space.

If during the letter space sequence, an
entry was made from the key, then after
completing the letter space the keyer will
not enter the word space mode, but send the
dot or dash just e ntered. After co mplet ing a
word space, if no entries have been made
from the key , then the keyer goes into an
idling mode. The 9 bit cou nter is shut off in

Top Vi ew of Mosk ey

the all I's state and the keyer waits for a dot
or dash entry to start it off again .

The clock used in the keyer is free
running aU the time. If t he keyer is idling
and a dot or dash is entered fr om th e key, as
much as a fuU clock period could go by
before the keyer begins to execute the dot
or the dash. The out put fl ip-flo p is clocked
y, of a clock period aft er the keyer actually
sta rts the dot o r dash sequence. Th is means
that the keyer o utput could be delayed as
much as 1.5/12 8 time units aft er a key
clo sure. This is only 1.15% of a unit time
interval. I have not been able to notice a ny
delay from a key entry to when th e output
actually starts, even at the slo west keying
speeds. Nor have I ex perienced any problems
with se nding at high speeds.

The sche ma tic for th e basic part of th e
keyer is sho wn in Fig. 3. The circles with
numbers in th em a re connectio ns to ot her
part s o f the keyer. For exa mple, all co nnec
tions labeled number 1 are to be co nnected
together when th e fi nal u nit is assem bled.
There are several co nnec tio ns to th e memory
part o f the circuit which have not been
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2 ELEMENT-3 BAND KIT SPECIAL
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• 8 F"itMorslan Arm"- I kyb lue color $89 95
• 2 End Spider. (l pc. c astiflls) •
• 1 8oom/Ma,t Coup ler-h.d .
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• 16 Wrapl ock S prea der Arm Cla mps Add $9.50 lor PPO
• 1 CUBEX QUAD Instr uction Manua l Frt. Cont. U.S.

23 4 or more element Quads avaIlable, Send 25~ (cash or
stamps) for complete set of catalog sheets. specs &. prices

CUBEX COMPANY
P.O. Box 131, Altad en. , California SIlOO!

Phone: (213) 798-8106

YOU CAN'T SAY " OUAO" BETTER THAN "CU BEX"

explained yet, but t hey will be covered in
Part II of this series. C30 I through C304 are

9 BIT MEMORY WORO S~E
~llNARY

CO<JNTER INSTRUCTION

KEY ENTRY WSFF
UI!:iB

KEY KEY
ClRaJIl

KEY WORD SPACE F Fr:IRCUIT
NAELE

KEY -, ....MORY
NEXT CIRC UIT

,/

~MEMORY
KEY ENABLE

:JUIO,;"
MODE

FF I-
Ul6A

RUN FF

RUN "-
FF ./

Ul7B

Fig. 4. Signa l flo w for a key interrupt at th e end of
any memory word space.
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rf bypass capacitors. I recommend placing
C301 and C303 at t he key input jack on the
panel and placing C302 and C304 o n the
circuit card near the in put s to U I . Most of
Fig. 3 , is covered in the d escription o f the
block diagra m, Fig. 2. U l6 B EO! DE LAYE D
BA R is used in the memo ry circuit to
advance the memory after reading from
memory or writing into memory .

Interrupting Memo ry Sending

U I6A KEYMODE FF is associa te d with
the interru pt portion of the keyer. There arc
3 modes the keyer can be in when sending;

I . sending from the key o nly .
2. sending from the memory o nly .
3 . interrupting the memory sending at the

end of any word space and enabling t he
key. When key entries stop, go back to
sending from memo ry.

KEYM OD E FF and RUN FF are used to
define these 3 sta tes of the keyer . Fig. 4 , is
a si mplified block diagram of the interrupt
logic involved to have inputs from the key
interrupt memory sending at the end of any
word space. During ea ch word space sent
fro m memory t he key circuit is enabled a nd
any previously stored dot o r dash , which can
be entered into the dot latch o t d ash latch a t
any time, or any ent ry du ring t he wo rd,
space will ca use co nt ro l to shift to the key at
the end of the memory word space. T he
memory circuit is d isabled and KEYMODE
FF will be set. Co ntrol will remain from t he
key input until a word space is finally sent
fro m the key and no new en tries a re made.
(The key ca n remain in cont ro l for as lo ng as
desired as long as ne w entries a re con tinued,
to be made before a key wo rd space times
out completely .) T hen control will shift
back to memory and the remai nder of the
seq uence stored in memory will be sen1. T he
memo ry ca n be interrupted as o fte n as
desired and no characters sto red in memo ry
will be lo st o r skip ped .

As an examp le of the usefulness .o f the
interrupt I have the fo llowing sequence
stored in my PROM: " DE WI GCA TNX
FE R THE CALL OM BT UR RST IS HR IN
EN F IEL D, CT ENF IELD , CT BT

NAME IIR IS ED ED ED BT SO BK TO U
DE WI GCA K (sto p)." Aft er having the
keyer call CQ fo r me, a nd I ge t an ans we r, I
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Fig. 5. Schema tic of two phase clock genera tor an d con trol circuit for starting and stopping m em ory
sending.

send the statio n's call sign and press t he
START switch. The keyer picks up wit h
" DE WI GCA TNX FE R THE CALL OM BT
UR RST IS." T he n I insert h is signal repo rt
fro m the key while 1 have h ad ij chance to
get hal f of the log bo o k f illed in. After
sending the signal report , I go back to
completi ng t he log book while the keyer
co ntinues for me. When it sends ., ... SO
BK TO U" I enter the station's call sig n and
the n the keyer co mpletes the transmission.

The clock circuit is sho wn in Fig. 5.
U18A and B form the o scillator a nd U 19 is a
divide by 4 Johnson counter which generates
the overlapping two pha se clo cks. R50 I,
R50 2, a nd C50 I are the f req uency de
termining co mpo nen ts of t he oscillator a nd
they can be varied to suit individu al tastes.
R503 is recomme nded for temperature and
voltage sta biliza tio n of the oscillator and it s
value sho uld be twice the total of the sum o f
R50 1 max and R502 .

Aga in referring to Fig. 5, t he R UN fl ip
flo p is se t when the key er is se nd ing fro m
memory. When the start switch is pushed t he
flip-flop will be clocked high cau sing the
memory circuit s to be enabled . I will discu ss
in more detail the stop an d repeat instruc
tio ns in the next part of t his ser ies , but for

no w, when the keyer is sending a word space
and MEMORY LETTER SPACE NEXT is
high this is interpret ed as a sto p co mmand.
ST OP NEXT BAR will be clocked lo w and
R UN flip-flo p will be clocked lo w ter mi
nating send ing from memory . When power is
turned on the RUN flip-flop cou ld come up
in either state and the keyer might sta rt
sending from memory. The power on reset
circuit co nsist ing of R504 , C502 and D501
clears the RUN flip-flo p o n a power tu rn o n.
The sto p switch ca n be u sed to man ually
terminate sending from memory .

The next part o f this se ries will discuss
the memory circu it and memory cod ing.

TYPE FjEF Vee GND
CD4001 U3 ~ 4 7
CD4009 W11 1.16 B
CD4011 U1. 2.4. 5, 6 14 7
CD4013 U13,14.15.16 14 7
CD4023 U7 14 7
CD4025 UB 14 7
MC14501 U9.1O 16 B
MC 14520 U12 16 B,

CD40XX are RCA part num bers. MC140XX are
M otoro la p in for pin equivalents - for ex ample for
U3.eilher RCA CD4001 or Motorola MC14001 can
be used. MC145XX are Motorola parts on ly . no
RCA substitute.

. .. W3HPX
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®

H
i

GF

®

BA

Slow Scan TV
Equipment Line.

@ LENSESMODEL 70A SSTV MONITOR

••
~~,®

D isplays amateur s tand ard pictures from any SSTV
audio source; station receiver , tape, camera . S ix inch
Cd ia go na l) llisplllY , a ll s ta t ion ca bli ng included .
Front panel controls for easy station operation . Con
nec tors for receive r, transmitte r , microphone, tape,
waveform monitor . LED tuning indicator, auxiliary
demodulated video output. phone line connection .

$345

l ens
A
B
E
F
G
H

Focal
lenrth

mm
12,5
25
25
50

150
2()..80

Min. f
stops

(All 22 max)
1.9
1.9
1.4
1.9
3.2
2.5

Min. Focus
(in Inches)

10
24,
42

9'
60

Price
$60
$ 30
$ '5
$55
$ 90
$195

$345

$265
ROBOT RESEARCH INC. 7591 Convoy Court ,
San Diego, CA 92111 Phone 714 279-9430

$35

All AotlN equIpment car
rie, a one- y" ar .....a'ranly,
Four ea sy *.YI 10 pu r·
chase: cash, C.O.D., Mas·
te r Charge . BankAme ricard

Fits monitor bezel to

CALIBRATION TAPES

® VIEWING HOOD
Two p iece detachable hood .
block ou tside light.

T hree inch reel or cassette tape recording a ids setting
monitors a nd cameras to SSTV standards.
Cassette $5 OR" I $4

D A "O'_tC'T
_....;; =-~1:';:O""

[ROBOT-]Displa ys M ode1 BOA Camera 's fast-scan video on s ix
inch (d iagonall d isplay to s im plify setting ca me ra
focus and field of view before a nd during transmis
sion . All solid s ta te except cathode ray tube ; ca bl in l:'
ttl camera fll "t· ~an output included.

® MODEL 61 VIEWFINDER

® MODEL BOA' SSTV CAMERA
G t"fU' fll tes amateur s tanda rd Sb"TV p ictures and fast
scan video for viewfi nders. H igh -r.->Iution separate
mesh vidicon provides ample sen.s it iv ity in o rdina ry
room light . Con t rols for contrast , hr ili:'htnl"S.... vid icon
be um , &'3TV s ig na l le ve l , black/white video reversal
a ll,1 1/ 4 , 1/2, full frame selection .
All sol id sta te except vidicon. All station cabling in
cluded : requires suitable C-mount lens .

26 73 MAGAZI NE



Richard W. Fergus W9DTW
2NS 70 Argyle Street
Lombard l L 60148

am a_
•
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Severe
•

arrunq

Weather

M y ex perie nce with severe weather
started in the late 50's with weather

watch ep isodes as part of a Civ il Defense
system. Many nights were spent watching
the dark skies and try ing to locate torna
does. Later, a fellow engineer, also a ham,
whose home was damaged du ring the 1957
Kansas City tornado, suggested we work on
an electronic means to detect tornadoes. I
have been working toward that goal ever
since. As will be explained, I think the key
to this detection syste m may have been
discovered.

The electrical monito ring of severe
weather cond itio ns is generall y called
"sferics" - an abbreviation fo r atmospher ic
electromagnetic radiatio n. Treme ndous
quantities of energy are released during
thunderstorms in t he form of electr ical
discharges. As with any typ e of electr ical
discharge there is electromagne tic rad iation
(radio waves) generated . For sfe rics, the
radiation spec tr um includes frequenc ies
fro m 10 kHz up into the UHF bands. We
hear a portion of this radiation on the ham
bands and call it QRN. Although QRN is
unwa nted on the ham bands, it appears to be
very useful to detect severe weather.

Man y methods have been used to measu re
the sferics and attempt to determine a

SEPT EMBER 19 74

warning co nd ition for severe weather. The
simp lest method is to measure the discharge
rate. As the storm builds in intensity the
discharge ra te also increases. Recen tly , the
use of a TV set has been described to
monitor the VHF radiation from the
tornado. More sophist icated methods have
bee n used inclu ding: comparing ac tiv ity at
different freque ncies and locating each
discharge event via a multip le station
direction finding system.

I decided to investigate the 10 kHz
rad ia tio n becau se it is easier to work with
and has a long range. My f irst atte mpt was a
simple discharge rate measurement wi th a
homemade strip char t recorder. The recorder
indicated if t he storm was getting stronger or
dissipating but gave no indication of
direction. If several storm fron ts were with in
range, the discharge rate (sum of all fro nts)
was confusing. The next attempt was a scope
mon itor si milar to th e o ne th at wi ll be
described late r in this art ic le . Th is provided
some improvement in locating fronts but
still no way of "labeling" a tornado. It was
also necessary to watch the scope
continuously in order to note activity and
detect cha nges.

To redu ce the chance of missing a
to rnado, circui try was designed wh ich
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vhf CONVERTERSuhf

START

HEARING the

WEAK ONES . ...

Very sensitive crystal controlled con verters for reCi! iving the VHF bands WIth
your present receiver Or transceiver. Ideal for OX, FM, Satellite reception Or
f a, ju st talk ing to the gang. All have buil t in $Upplie~ for operation from
either 117 VAC or 12 VDC, 10 Meter output is mmdard. Beauti fully built
and carefully tested w ith modern equipment.

so CA, 50 - 52 MHz $85.00
144 CA , 144 - 148 MHz . .. ... ... ..••.•.. . ...•• $85.00
220 CA. 220 - 225 MHl ... ...............•..... $85.00
412 CA, 432 - 436 MHz .. . . .••• • ••.••••.. ••••• $85.00

JA NEL can also wpp1r II WIde viNlery o f reui/l'ng equipment fa, ,fI(Iuf(, ial
applinrions. Wr ite 0' call fo' de/i1ils.

All items are pm/paid and guaranteed. Plell5#! o rder direct or write for our
free cll talog.

ALSO - We nodt a full li ne of sentitive PREAMPS'

@ JB~~.~C~S~::A~~J::;; ies
Telephone: 201 -584-652 1

translated the sfe ric eve nts to a di git al fo rm
wh ic h represented the di rect ion o f t he eve nt.
Thi s d igital d ata was accu mu lated a nd sto red
in a memory . Period icall y, th is accumu la t ion
was read o ut a nd recorded . Now the sfer ics
cou ld be mo nitored a nd recorded
continuously as the equipment operated
una ttended 24 hou rs a day .

With the accu mulatio n o f eve n ts per
d irection, t he sto rm fronts could be
fo llowed fro m t he Roc k ies to t he Atl antic .
Fronts fro m diffe rent d irections we re easily
separa ted and each storm fro nt intensity
could be cru dely measured . But, still noth ing
tha t could be used to label the fro nt as
capable of produci ng a tornado.

The Di scovery

t.ast year I ad ded circui try to
sirnu h a ncou slv display the a mpl it ud e a nd
directi on of each event in d rectangular
coord inate form. The results of this
improveme nt have been amazi ng. Several
L111l' \p L'Cled p.n tcms were o bse rved. With
thi.... di- pl.rv, c.rc h event appears ,IS d dot
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repre senting the speci fic amp litude .1I1U
direction o f that event, When the evcm -,
were acc umu la ted (t ime exposure with .1

camera ) a profi le appeared as illu stra ted in
Fig. 1. As t he clo ud fo rmati o n pro gre ssed ,
fou r identifiable pa tte rns became appare nt
fro m watching the d ispl ay . Du rin g th e in it ial
stage, there were ra ndom eve nts whic h had J

defi ni te a mp li tude-direction re la tio nship
(fe ll wit hin the profile ). This stage generally
o cc urred fo r ma ny ho urs . At th e lead ing
edge (A), th ere were no litt le s ignals.

During the seco nd stage, one eve nt
a ppea red to tr igger a n ad jace nt eve nt. Th is
p rodu ced a " dom ino " e ffect with mu lt ip le
eve nts from o ne e nd of t he fo rma tio n to the
o ther (e .g., A to B to C or D to C to B).
These even ts ap peared in seque nce wi t hi n
the p rofile a nd wou ld tr ave l in ei t her
directio n.

The thi rd stage inc lu ded the domi no
e ffec t with t he appearance o f sma lle r s ignals
a t t he lead ing edge (x 's) . Where p reviou sly
there were no sma ll signals, a varie ty of
sma lle r signals wou ld appear at the beginning
or e n d of a domi no sequence. These
ad d it io na l signals occurre d from the leading
ed ge d irecti on . I thi n k th is cond it ion

ind icated so me proba bi lity of a n impe ndi ng
tor nado.

The last stage consisted of o nly signa ls
fro m the leadi ng edge lo ca t io n but of all
a mpli tu des. The domino seq uences seemed
to d isa ppear. This stage has ra re ly been
o bserved a nd I th ink it indicates actua l
tornado.

Althou gh the o bserva t io ns a rc real, the
re latio nship to ac tual weather a nd c loud
formatio n is o nly my specu lat ion . I have
many pho to gra phs showing the p attern s b ut
no posi t ive correlat ion wi th actual tornado
ac t ivity . The re have been times when
tornad o ac t iv ity was ind icated by the
mo nito r but no ne re ported. O the r times
tornad oes have been repo rted b u t o nly h igh
activity (no t to rnado ) indica ted by the
mo nitor. Most of the time the mo nitor
indicates high activity where severe weather
a nd tornadoes have been reported. Of
course , I canno t watch the monito r full t ime
a nd do not have the time or faci lities to
t rack down reports or search for to rn.rdocv
wh ic h might not h.rv e bee n report ed . Alter
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you monitor seve re weather for a while, you
begin to wonder about the valid ity of man y
severe weather reports that are pub lished by
both the med ia and the wea the r bureau.

Afte r some ex perie nce , I could est imate
the severe weather location by noting the
cold fro nt position along wit h allowa nces for
the ge neral direc tion and speed that most
storms t ravel. Wi th my limited ti me and
fac ilities, I have become frustra ted trying to
determine the meaning of th ese apparen tly
orderly patterns from the sferics mon itoring.

Thi s monitoring syste m has now arrived
at a point where help is needed. More
sta tio ns are needed to pinpoint suspected
cloud fo rmations. Observe rs are needed to
invest igate both conditions indicated by the
monitoring system and the severe weather
reported by the public.

A Weather Net?
I have visualized a Ham Radio Severe

Weather Warn ing Ne t. What a "feathe r" in
our hat if we cou ld develop a reliable
to rnado warning system for most of the
country. There is a place in th is system for
everyone from the "meteorologist ' to wa tch
clouds and run down tornado reports to the
"engineer" who could bu ild and ope ra te the
moni toring equipment

Let me descri be my first th ought about
this syste m. I can see a club p roject to bu ild
and operate o ne of t he somewhat
complicated monitoring stations. Other
interested persons could trace weather
reports and o bserve ac tual weathe r
co ndit io ns. The re is also a need for a centra l
dat a co ll ec ting and analyzing location. All of
these separa te ope rations wou ld naturally be
connected via the vario us ham bands (FM
repeaters, SSB phone nets, and even possible
automatic data transmission via RTTY or
SSTV). It sounds like a big bite bu t I th ink
t he possible resu lts are worth " having a go at
. t "I .

If my specu la t ions are co rrec t, I be lieve
that this warni ng net cou ld locate and
predict tornado activity . Instead of warni ng
a large area, the warning coul d be issued for
o nly t hose within 20 to 50 mi les of the
indica ted lo cat ions. Up-to-date predictio ns
o f activi ty as it moves alo ng would also be
avail able .
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Monitor Characteristics
Monitori ng eq uipment to detect the

severe weather conditions can vary from a
simple sco pe or CRT disp lay of each d is
charge event as it happens, to computer ty pe
circuitry with memory capa bility to accu rn u
late data fro m all events of a time period.
Three displays and how they present a cloud
fo rmation a rc illus tra ted in Fig. 1.

All syste ms t ha t I have used start with the
sa me c rossed-loop sense-wire antenna
arra ngement and t hree associated amp lifiers,
Fig. 1. If the lo op amplifier outputs arc
applie d to the CRT deflection plates and the
sense amplifier ou tp ut is applied to the CRT
gri d o r in tensification input, the direction of
the incoming event can be displayed (polar
display) . Each event is d isplayed as a
mo mentary trace fro m th e cente r o f the
CRT ou tward in the directi on of the re
ce ived signal.

The next step in so phis tica tion converts
the signals from the three amplif iers into
two signals. The two signals represent direc
tion and ampli tude. Whe n these signals are
applied to the horizonta l and vertical plates,
the ho rizontal ax is becomes d irection and
the ver tical ax is beco mes amplitude (recta ng
ular ampli tude-d irect io n display ). Each event
ap pears as a dot at a loca tio n represe nt ing
the specific amplitude and direction of the
eve nt. The dom in o sequences are very easy
to observe wit h t his display. This sounds like
t he end of the line bu t the eye ball -bra in is
still used as the o bserve r-a nalyzer. When
there are several formati ons to be observed,
it see ms that th e eye is a lways loo ki ng in th e
wrong direct ion when someth ing occurs.
Obviously, some events arc missed if they
occur simu ltaneously. Severa l active fronts
te nd to light up the whole CRT and it
becomes difficu lt to analyze each front. The
human eye and brain are also poor fo r
remem bering and analyz ing even ts that
occur more than a few second s apart.

When the speed and memory requ irement
exceed th e human capa bility, we ca ll in the
"comp uter." The nex t step is to accu mulate
each event in chan nels which represe nt man y
specific amplitude and direc tio n combina
tio ns. All events fo r each amplitude
direction combination are co unted and the
total count sto re d in a memory . Now each
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Fig. 1. Severe weather warning system.

event is "observed." The accu mulation d is
play, Fig. 1, provides a readou t with a three
di mensional effect. This accu mu lat ion pre
se nts trends and concen tra tio ns that are not
noticeable during rea lt ime observation. Low
ac tivi ty fro nts that prod uce o nly a few
eve nts per mi nute in the early stages are
eas ily detec ted. The accumulatio n also im
proves the directional accuracy since the
average of many events can be measured.
The best monitoring station appears to be a
combi natio n of the last two descriptio ns
wit h the ampl itude-direction display to de
tect th e domino seq uences and the acc umu
lati on circui try to detect low act ivity and
provide directional accuracy .

Monitor Description

The remainder of this art icle will describe
a few highlights of a polar display monitor.
Th is description is intended more for refer
ence and information than for construction
detail. Most of t his monitor circuitry can
also be used with the converte r a nd memory
units. The converter circuitry consists of
about 6 op amps and several CMOS d igital
ICs. The me mory unit is a littl e more
involved with about two dozen digita l ICs.

Loops

All monitors start with a set of loops. I
have used two basic types as shown in Fig. 2.
For several years I used the fe rrite rod
ver sion mounted to the baseme nt cei ling.
After I moved these loops to the att ic about
the only differe nce noted was a reduct ion in
interference from the electrical equipment in
the house. I am now using the balanced
version which gives about a five times
improvement in sensitivity.

There are several important poi nts con
cerni ng the constructio n and locatio n of t he
loops that should be mentioned. First, it is
very important to make bo th loops as
identical as possible. Since there is no way to
provide a direction calibrating sou rce, the
calibration must rely on a simu lated input
signal. If the loop amp lifie rs have identical
response and the lo ops are also identical,
then the direction displ ay should be accur
ate.

Obviously, the loops should be aligned
with the card inal compass poi nts as accur
ately as possible. Since it is difficult to
co nstruct crossed loops as ill ustrated in Fig.
1, the loops can be mo unted several
diameters apart. Note that the maximum
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Explore the world of RTTY...
with sophisticated equipment from HAL.

---. ,-~ --- -.

.~.

•

The RVD-1002. The silent, reliable
RTTY video display unit from HAL.
The revolutionary HAL AVD-1002 RTTYvideo display
unit "prints" an ATTY signal from any TU at the four
standard data rates (60. 66, 75 and 100 WPM), using
a TV rece iver with slight mod ification . Or it will directl y
feed a TV mon itor. Power consumption is low, thanks
to the AVO-1002's solid-stale construction. So turn on
to silent. trouble-free RTTY- wi th the RVD-l 002.
Price: $575 ppd. USA. Air shipment $10.

RTTY- and CW on one keyboard!
The HAL DKB-2010.
All solid -state. Transmit at data rates of 60, 66. 75 or
100 WPM at the fl ick of a swi tch. Complete alp ha
numeric keys, 15punctuation marks, 3 carriage con trol
keys, 2 sh ift keys, break key, 2 character function
keys, a "DE-call sign" key, even a " Quick brown
fox ..." test key.

The DKB-2010 is equally versatile in the CW mode,
with complete alphanumeric and punctuation keys,
speeds from 8-60 WPM, and a " DE-call sign" key.
The DKB-201 0 includes a three-character buffer oper
ational in either the AnY or CW mode. Optional
64 or 128 key buffer also available.
Price : $425 Assembled, $325 Kit. ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment $10.

The silent RTTY keyboard 
that's the HAL RKB-1.
The AKB -1 TTY keyboard is loaded with features to
make sending Any easy and fun. You get automatic
letter/ number shi ft at all four speeds. typewriter
keyboard layout, and no cl atter I The loop keying
transistor is isolated from other keyboard circuits
wire it into any conven ient point in your loop. Plus
nllogic, glass epoxy PC board, commercial grade
keyswitches and more.
Price : $250 Assembled, ppd USA. Air shipment $5.

..

Commercial quallly on an amateur's
budget- the HAL ST-6 TU
Every amateur who knows his ATTY respects the ST-6
termina l as being the best. Autostart operation , an
ant ispace feature and switch selection of 850 and
170 Hz shifts are standard. Circuitry is state-of-the-art .
including DJP IC's on plu g-in PC cards . Fil ters and
discriminators are designed for standard Any tones.
A 425 Hz shift d iscrim inator is an option which allows
superior reception when copying commercial press
transmissions. Another opt ion is the AK-1 audio fre
quency shi ft keyer for input to an SSB transmitter.
The Sl-6 and its options are available in assembled
or kit form. Cabinet not included in kit.
Price : ST-6 $310 Assembled, $147.50 Kit, ppd USA.
425 Hz Discr iminator $40 Assembled, $29 Kit. ppd
USA. AK-1 AFSK $40 Assembled, $29 K;!, ppd USA.
Air shi pment: Assembled ST-6 with any or all opt ions
$10, ST-6 Kit $4, 425 Hz Kit $1, AK -1 Kit $1 .

r----------------------- --- - - -- - - - - - - -- - - - - - l
I Em HAL CommuniCati0l'"!s ~orp . Enclosed is S for : 0 RVD-1 002 0 RKB-1 DDKB-2010 0 sr-s I
I

Box 365 , Urbana, Illinois 61601 Please specify 0 Assembled 0 KIt 0 Options I
Telephone : (217) 359-7373 .. _

I
Please send me more Into rrnatfon on the fo llOWing HAL product s I

I 0 RVO -1 002 0 AKB·' O DKB-2010 0 Sl- 6 I
I 0 Com plete HAL catalog I

I Name Address Ca ll Sign I
I I
I City/State/Zip Illinois res idents add 5% sales tax. IL J
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Fig. 3.- Basic amplifier.

An input signal will cause a current to
flow thru Ra. Since the amplif ie r gain is
negative, this input curre nt wil l cause an
opposite polarity signal at the outp ut. So me
of th is output signal will return via Rb to
oppose t he inpu t cu rre nt. Th is feedb ack
act io n will te nd to keep t he vo ltage at the

-v

line between the loops and the mo nitor.
Cable capaci ty is not a problem. Other
wi ndi ng fo rms can be used as long as the
to tal ind uctance is from 10 to 20 ml-l , In all
cases the lo ops are tu ned to 10 kHz. Other
loop inductance requires c hanging the ampli
fier input to maintain a loaded Q around
ten.

The sense wire is a simple antenna. It
should be a vert ical and as high as possi ble
with a shielded lead-in. But, agai n, this is n' t
absolu tely necessary. I use about 6 .1 meters
(20') of wire mou nted about 61cm (2')
above the roof of a one story house. There
may be a disadva ntage with a large sense
antenna si nce it wou ld be more se nsitive to
charge pickup from lightning. So far, I have
not had c ircu it damage from ligh tning.

Loop Amplifier

The amplifiers are built around a favorite
feed back circu it that uses two silico n tran
sistors. This c ircui t has bee n very usefu l fo r
me over the years. A few descriptive words
are in order since the circu it can be used for
o ther appl ica tions.

A ty pical circu it is shown in Fig. 3. Rb
serves a du al pu rpose as both feed bac k and
bias resistor. In most applica t ions, the input
base curre nt is very small and the stage will
reach a bia s cond ition where the o u tp ut
vo ltage is nearl y eq ual to the input base
vo ltage. Since both transistor base junc tio ns
are in series, th is steady state output voltage
wi ll be two diode drops or about 1.2V.

FE RRI TE ROO LOOP
1/2,n X 6 ". FERRITE ROO

..... INO ..... lTH 100 TURNS NO 2 3
ENAME LEO T HEN .....RAP WITH
ALUM IN UM FOIL

HAND FORMED FADM 1/2.n X
1/4,n X 61 1 ALUM INUM CHA N
"'EL · SCREE N DOOR BRACING"

F EE D·THRU
INSUL ATORS

INSUL ATI NG
BLOCK ( WOOD)

!) In CLOSE .....OUND NO 30 ENAM ·
ElED · SAME NUMBER OF TURN S
ON BOTH L OOPS

Fig. 2. Loop constructio n.

pickup is in line with the loop winding
plane, e.g., the N/S loop winding will fo rm a
circle as viewed fro m the east o r west. The
loops should be mounted clear of all me tal ,
especially iron. Mou nting height is not im
portan t o ther than to clear me tal objects
(known a nd unknown).

Theoreticall y, the distributed capaci ty
a nd load ing should be balanced and the loop
winding shie lded to prevent stray (el ectro
sta tic) picku p. From my ex perience with the
two vers io ns, I can't fi nd a real need for
balancing and shieldi ng. It appears th at the
small ferr ite lo ops are not large enough to
have noticeable stray picku p. The larger loop
performance might suffer wi thou t shield ing
but I am doubtful if the balancing is
necessary . Imp roper loop pickup will o nly
affect the direction accuracy and cau se more
ell ipt ical tr aces but will not affect the
sensitiv ity. Thi s is an area where more
experime nta tion might be fruitfu l.

The loop drawings in Fig. 2, should be
self-ex plana tory . Remember to keep both
lo ops identica l. The shield ing for the
balanced loop must not for m a shor ted turn,
e.g., both the channel and the alu mi nu m foi l
must not be con tinuous at the top of the
loop. Wire for the balanced loop can be
o btained from Nur mi Elec tro nic Supply,
1727 Donna Road, West Palm Beach FL
33401. Each loop requires about 1Yo Ibs. of
#13 enameled wi re. I used a two wire
shie lded microphone cable for transmission
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The Ultimate F.M. Transceiver

A S1 SO de pos it w ill insure
early delivery and guarantee

price

Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two

meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in
your area that's in use.

And get a load of these other features that make the ultimate rig:

• Operates on FM, AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Svrrthesizer flexibility that offers choice of 600 KHz up or down. 1 Meg up or down, simplex,

frequency split, or any nonstandard split (programmable) all from a single function switch.

• Receiver Sensitivity of 0.35 Mv for 12 db SINAO on FM
• Dual power output of 20 watts or 5 watts across Entire band
• Adjacent channel rejection 130 KHz) 100 db minimum
• Image spurious and intermodulation (EIA) 80 db minimum

• 10 pole, 13 KHz crystal filter
• Receiver Superhet, single conversion

• Frequency stability of 0 .0005%
• Built-in tone burst and Pl encoders and decoders

• Built-in touch tone pad
• Full LEO Digital readout
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation

indicator and discriminator meter.

• Audio output 4 watts @ lOO/O THO
• Speaker built-in to left side of cabinet for maximum mobile reception

• Headphone jack fa, noise-free mobile operation $1495 00
• I ndependent selectable priority channel

• Built-in Auto CO
• Temperature range from _200 to 1700 Fahrenheit
• Size: 4" H x 8" W x 10" 0 Weight : 10 pounds
• One million channels 11000 Aec. x 1000 Trens.I

You owe it to yourself to go first class. Try an EBC 144
You deserve it !

eme

AMATEUR

15 55 River Street
New Rochelle NY 1080I (914) 235--9400

PRODUCTS DIVISION



Ra-Rb ju nct ion fro m changing. If the a mpli
fier gain is very high, the vo ltage change at
the ju nction will be very small. Thi s ju nc tion
is now acting as a curre nt sum ming point
and is so metimes called a virt ual gro und - it
appears like a gro und since no signal voltage
is apparen t.

Since the Ra-R b junction appears like a
ground point, the input signal will appear
across Ra-Ca and the output signal will
appear across Rb-Cb. The mid-frequency gain
becomes the ratio of Rb to Ra. The low and
high frequency respon se is co ntrolle d by
Ra-Ca and Rb-Cb, respectively. Both high
and low cuto ff frequencies (3d B down)
occur at the frequen cy where the capacit ive
reactance is equal to the re si stan ce
(R=1 !21TFC). For all practical purposes, these
calculations are suff ic ient if the required
stage gain is 30 or less. Th is circuit has
proven sta ble with a varie ty of feedback
arrangeme nts, several of wh ich are used in
this monitor.

The loops are loaded with the amplifier
input resista nce (6.04 k) and a second (6.04k
to ground wh ich maintains the loop balance,
see Fi g. 4. The to tal resis ta nce across the
loop is used to provide a loaded 0 or about
ten. This loaded 0 is important since it
determines th e signal ex trac ted from the
broadband sferic wave front. High 0 will
cau se the damped oscillat ion to continue fo r
a long t ime and possibly override o ther

eve nts. Low 0 does not provide a true L-C
osci lla t io n which could cau se an error in the
direction display .

The first two stages have the same gain
and frequency response . Low frequency
cutoff has been selected at 1000 kHz with
the high frequ ency cu toff over 100 kHz.
Total gain of the two sta ges is about 1000.

A gain switc h has been included to
provide some adjustment for larger signals
Variable co ntrols are unsatisfactory since
both channels must have matched gain re
sponse at all times. More switch positions
could be incorporated but I have found two
positions adequate.

The deflection amplifie r stage, shown in
Fig. 4, includes a dual triode to provide the
large voltage swings necessary for the CRT
deflection plates. The triode sections are
driven in a grounded grid configuration with
the plate currents equal to the respective
transistor collector curre nts. Essentially, the
emitier currents are also equal to the collec
tor and plate currents. The two emitter
current paths come together and flow thru
the 3.9k to the -8V power supply. Since the
e mitter voltage (06) can 't change appre
c iably , the current thru the 3.9k will remain
essentiall y constant. As a result, any increase
(or decrease) in current thru one side of the
a mplif ie r will result in an equal decrease (or
increase) in the other side or push-pull
operation. The current thru the 2.2k de-
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velo ps a vo ltage which causes a feedback
cu rrent thru the 90.9k and th e 10k . The 05
base becomes a current summing poin t
si milar to the previous feedback d iscussio n.

Sense Amplifier

The sense amplifier shown in Fig. 5, is a
combination of several circuits . The input
signal is generate d by the antenna excit ing
the tu ned circu it. A 90

0
phase sh ift is

necessary to align the sense signal with the
signals in the loops. This phase shift is
accomplished by feeding the tuned circuit
current (i nstead of vo ltage) to the input
amplifier stage . The virtual grou nd or sum
ming point charac teris tic of the basic ampli
fier is usefu l here. The 470n series res istance
was necessary to lower the loaded 0 to
about te n. A neon bulb and diode have been
added to pro tect the circu it fro m large
overload signals (nearby li ghtning, etc.). The
high frequency cu toff has been made as low
as practicable to re duce local radio station
interference.

The seco nd stage is si milar to the loop
amplifier stages with the addition of diodes
which limi t o r clip the signal. The diode
clipping reduces the signal range to the
co mparator wh ich provides easier sensitivity
adjust ment. These diodes, along with other
apparently mea ningless resistors in other
amplifier stages, have been included to re
duce ove rload effects fro m the very large
signals.

The 710 IC is used as a conventiona l
co mparator with add it ional positive feed
back t hru th e 47k and lOOn res istors. The
feedback improves the switch ing charac
teristics with the relat ively slow (and noisy)
10kHz signal. The minimum signal level
necessary for intensification is adjusted by
the SENS (sensit ivity) co ntro l.

A NE555 t imer IC has been used to block
the intensifi catio n after th e f irst cycle. If the
blocki ng is not used, each event will be
disp layed with several traces as the signal
from the input L-C circuit oscillation dies
o ut. These addit ional traces te nd to hide
o ther eve nts of lo wer amp litude. With ou t
the bla nk ing, the multipl e events (domino)
will appear very similar to the multip le
traces from the damped oscillations. Even
with the blanking, domi no sequences are
diff icu lt to observe.

The remaining transistors provide a h igh
voltage switching function to drive the CRT
grid . Don 't wo rry abou t the 500V supply to
these transistors as it is clamped by the zener
diode to a safe value. The two transistors
(013 and 14) should have a Vceo of l00V.
Most " nixie" driver types shou ld be OK.

Power Supply a nd CRT

The power supply circuitry, in Fig. 6, is
conventional. A larger-t han-necessary scope
tra nsformer happened to be ava ilable . Series
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resisto rs were added to bo th high voltage
supplies to reduce the voltage to the values
shown. Current requireme nts fo r the 500V
su pply is about l OrnA so any transformer
with similar voltages shou ld be satisfacto ry.
Remember, the fil ament wind ing for the
CRT must be insulated for 2kV.

The accelera ting voltage (4.2 kV) is neces
sary to provide the h igh beam curre nt dur ing
inte nsification. Some scope circu its, with
lower accelerating voltages, may no t provide
suffic ient trace br ightness. This C RT ap plica
tion d iffers fro m the average scope becau se
the trace is only inte nsified du ring a si ngle
o ne-ha lf cycle of t he 10 kHz input signal or
for o nly about 50 /.ls. With out sufficient
accelerating voltage, it is difficu lt to main
tain high trace brightness wit h decent focus.
The CRT shown has a P7 phosphor (fast
blue and slow orange) whic h also requ ires
mo re beam current to excite t he slow o range
compo nent. The slow orange trace gives the
o bserver a li ttl e longer to judge th e event.
There is also some memory effec t which
helps compare successive events during high
activity .

Constructio n

One constr uctio n detail which needs
special atte ntio n is the separat ion and layout
o f the amolifier channels to eli mina te cross

coupling and p ickup from the high voltage
rectifi ers. Any coupling between amp lifiers
may cause a direct ion error. This can be
checked by temporarily shorti ng o ne ampli
fier input to ground. The trace should be
aligned exactly with the other amplifie r ax is,
e.g., short the EjW input and th e trace
should be ver tical or NjS. Any deviat ion
fro m the axis could indicate cross coupling
or a misaligned CRT.

The component values shown in the
schematics describe the actual components
used. I happen to have a good precision
resistor stoc k so several precision resistors
have been used for sta bil ity and matching
betwee n channels. Again, it is necessary to
make the two loop amp lifiers as identical as
practical. The corresponding feedback resis
tors (6.04k and 200k) and the coupling
capaci tors (.028) should be matched be
tween th e channels. The actual values are
not too important bu t the match ing between
cha nnels should be given so me attention.
Othe rwise th e circu itry is to lerant to some
component substitution.

There is one feature which I do not have
bu t shoul d be considered . Si nce the events
are o nly displayed mome ntarily, it is diffi
cult to remember the location of the pre
vious tr aces. It would be very useful to have
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If you like 2 METERS
YOU'LL LOVE OUR

• • •

15 OR 1 WATT POWER OUTI SWITCH SELECTABLE I
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact. 2 meter unit and so will those listening. The
12 transmit channels are provided with Individual trimmer capaci
tors for the optimum in point-ta-polnt and repeater applications.
A HI/l0 power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen
sitivity. Solid state. American made quality at a low price,

$22900
AMATEUR NET

includes plug-in ceramic mike,
mounting bracket and transmit and

receive crystals for 146.94 MHz.

THE FM LEADER IN 2 METER AND 6 METER ... AND NOW 220 MHz
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Balanced loops sharing attic with TV antenna .

several moveable index lines on the CRT
face which could be used for reference. I
have a hood in front of the CRT to shield
the room light and haven't thought of a
good way to add these index lines without
defeating the hood purpose.

Adjustment

A 10kHz sine wave (Q.5V peak-to-peak)
connected to the TEST input can be used to
balance the amplifiers, adjust the sense
tuned circuit, and tune the loops. The loop
amplifiers are first balanced in the high gain
switch position with the loops disconnected.
During the balancing, the SENS control is
turned counterclockwise (minimum sensi
tivity) and the INTENSITY control ad
vanced for a visible trace. A parallel resis
tance and/or capacitance is added to the
appropriate 90.9k resistor in the deflection
amplifier circuit. The object of the balancing
is to obtain a single line trace at exactly 45°
(NE-SW). The amplifier gain (adjusted with
resistance) affects the trace angle while the
added capacitance (changes phase shift) cor
rects the double line or elliptical trace
pattern . Start with about 300k and 10 pF
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variable components could be used but I
prefer selection since there is no chance of
accidental misadjustment.

After the amplifiers have been balanced
in the high gain switch position, the low gain
resistors can be selected following a similar
procedure. Phase correction should not be
necessary.

The loops are tuned by selecting capaci
tors to provide the same single line pattern.
The low gain switch position should be used
for loop tuning since the signal pickup with
the loops connected will distort the trace in
the high gain position. The loops should be
mounted in position during the tuning.

The same test signal can be used to adjust
the sense tuned circuit but the INTENSITY
is reduced below the continous visible trace
setting and the SENS is used to control the
trace intensification. The sense antenna must
be connected during the adjustment. With a
suitable test signal level and SENS control
setting, adjust the sense tuned circuit to
intensify the trace equally in both directions
from the CRT center. The SENS control
setting will affect the distance of intensifica
tion from the center. Either the coil or the
capacitance can be adjusted.
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The loops mu st also be oriented for
proper direction display on the CRT. If the
socket pin notations on the schematic have
been followed and the CRT mounted with
pin 2 on the top, the fo llo wing loop connec
tions will give the standard direction display
(north to the top, east to the right, etc .) .
The N/ S loop should be connected so that
the winding goes clockwise from the ampli
fier input to ground when looking to the
west. Similaril y, the E/W loop should go
clockwise when faci ng north . Otherwise, it is
a matter of connecti ng the loops and co m
paring the o bserved traces with the reported
weather. There are o nly four possible loop
connection combinat ions but it can be con
fu sing if more than one weather front is
within range.

Observation Notes
An ideal single eve nt will appear as a line

starting some distance fro m the CRT center
(determined by the SENS sett ing) and point
ing toward the signal source. The length of
the trace (from center) is proportional to the
signal amplitude. Some traces will be ellipti
cal and others will be single lines. The
elliptical patterns appear to be an effe ct of
different signal paths. I think addit io nal loop
experimentation may be useful to clean up
some of the elliptical patterns.

If the traces appear to intensify past the
CRT center, readjust the sense tuned circuit
until the intensi fic ation is as near the peak as
possible. If no single line traces are o bserved,
you should recheck the loop tuning and
amplifier balance. The sporadic nature of the
signals make much patience necessary to
adjust and determine that the monitor is
working correctly.

After all the adjustments have been com
pleted , yo u can start to observe sferics.
There is some activity throughout the year
but the most active season is fro m early
spri ng to late summer. Generally, the acti
vi ty peaks during the early eve ni ng hours.
The low activity may only be a few events
per minute while duri ng a storm the activity
may reach seve ral hundred per second.

Most co ld fro nts seem to generate sferics
with activity star ting fro m the low pressure
location. As tre intensity increases, the
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sferics activ ity spreads along the frontal line.
This activi ty seems to concentra te at several
locations along th e line as indicated by the
appearance of the domino sequences. The
domino seq uences are not easy to observe
with this ty pe of moni to r. I would never
have discovered the domino effect fro m this
monitor only. Now that I know it ex is ts, I
can see sequences mu ch of th e time. There
are several pointers that will help to o bserve
these events. First, you have to imagine what
the various amplitude-direction combina
tions should look like. This is relatively easy
when the traces are single lines. But most of
the t ime there is some elliptical effec t.
Second, you have to remember th at the best
"view" of the cloud formatio n is broadside.
As an example, here in the Chicago area the
fro nts move predomi nantly from th e west to
the east. Therefore, the best 'vie w" is when
the formations are either north or south or
Chicago. The formations approaching from
the west or leaving toward the east generate
sfe rics from the same general direction and
the profil es are not as noticeable. Many of
the observi ng problems are cured with the
converter unit.

As I mentioned , I think there is a good
chance that a useful severe weather warning
net can be developed by Ham Radio. If
th ose interested would drop me a line (SASE
please), indicating how they would like to
get involved, e.g., organize a dub monitoring
station, observe weather, run down severe
weather reports, coordinate local activities,
build and checkout equipment, be avai la ble
to operate monitoring stations, etc., I will
try to pu t it all toge ther. I won't promise to
personally answer all letters, but I will try to
keep everybody informed either by articles
in " 73" or bulletin mail ings. At th is time, I
have no idea what response to expect and,
therefore, I can't commit myself to any
defini te plan.

In some of my contacts with meteorol
ogists and other persons in the scientif ic
community, I have professed that the
" hams" have the facili ties and the enthu
siasm to deve lop and evalu ate this severe
weather detection system. I canno t believe
that I have over estimated our capability .

.. .W9DTW
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THE 90 DAY SALE
6·DIGIT FREQUENCY
COUNTER
$249.95
WHILE THEY LAST

CALL TOLL-FREE

000-527-4642

( In Texas call couect 214-348-8800)

FLUKE 1941 A COUNTER AT A NEVER TO BE REPEATED PRICE, NEW
UNITS WITH 1 YEAR FULL WARRANTY, 6 digit gas discharge display, 5 Hz
to 40 MHz frequency range, with 40mV rms input sensitivity, 4 standard gate
times 1 msec, 10 msec, 100 msec, 1 sec and special 600 msec gate time for
RPM measurements, Switchable low pass filter and attenuator. Measures
Frequency, RPM and Totalizes, All push-button controls , Switchable
115 /230V at 60150 or 400 Hz,

TO ORDER SPECIFY 1941 A AT $249.95 PLUS $2.75 SHIPPING & HANDLING (Residents of NJ.
IL. TX & CA Add 5% Sales Tax)

PAYMENT BY 0 CHECK OR MONEY ORDER 0 COD 0 BANK AMERICARD
o MASTERCHARGE 0 AMERICAN EXPRESS
o PURCHASE ORDERS ACCEPTED FROM CREDIT WORTHY COMPANIES

TUCKER
ELECTRONICS COMPANY
P,O. BOX NO, 1050, DEPT, F-1
GARLAND, TX. 75040

ANOT HER GREAT SALE EXCLUSIVE FROM TUCKER

GTX-200
2-Meter FM

• 30 watts output
power nom.

• up to 100 channel
combinations

GTX-10
2-Meter FM

• 10 watts output
power nom.

• accommodates 10 channels

THE DTX AMATEUR LINE-UP!

TEe0 a subsidiary of Tucker Electronics Co.

SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050-A 322 KIRBY ST. GARLAND, TX. 75040

214-348-1560
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William P. Turner WA0ABI
5 Chestnut Court
Saint Peters M O 63376

O ne irritating part of printed circuit
board production is the frequent agita

t ion required of the e tchan t if the foil is to
be removed in a rea sonable length of time .
The etchant in co n tac t with the board
becomes saturated with copper and unless
fresh etchant is brought to the area , the
etching process is likely to become long and
drawn out. The 5 by 7 in. photographic
trays I use for this work ar e eq uipped with a
three-point suspensio n which makes them
easy to agitate if one has nothing else to do .
But I for o ne would rather spend my hobby
time doing somet hing construc tive. Hence,
the following mechanical agita tor.

The motor used was advert ised as a
" display " type and evidently was mad e fo r
use in a store window display. Several mail
o rder houses sell simila r types fo r less than
52. This par ticular motor has a 1/4 in .
ou tpu t shaft turning at 10 rpm. Other
diameters and speeds would req uire a
slightly different treatment in order to
achieve the desired result, but the pri nciple
rema ins the same. A shaft coupling was
attached to the shaft with a longer than
necessary roundhead screw.

The motor was mounted "on the outside
of a 7 x 9 x 2 in. chassis with the shaft
stic king thru a I 3/4 in . hole in the 7 in.
side. Immediately above the coupling
setscrew. a 3/8 in. hole was drilled to accept
a sta nda rd panel bearing. A piece of 1/4 in .
brass shaft (aluminu m will do ) was cu t to a
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length which brought it flu sh with the top of
the panel bushing when the bott om of the
shaft was res ting on the body o f the
coupling.

The bo ttom of the shaft was drilled and
tapped for a 6-32 roundhead ma chine screw
and oversize washer. (The washer keeps the
sha ft from co rni ng complete ly out of the
beanng. )

As the mo tor rotates, the screw on the
shaft coupling contacts the scre w on the
shaft, forcing it upward appro x imately 3/1 6
in . The amount of st roke is adjusted by
cha nging the length of the coupling screw.
Do not atte mpt to lengthen the stroke too
mu ch? this can only lead to the screwheads
locking up and stalling the motor. If the
speed of your motor is such that more
agi ta tio n is necessary, it would be far be tter
to add a second (or third ) sc rew in the
coupling so as to produce severa l st rokes per
revolution.

Near the opposi te end of the chassis , two
rubber feet were mounted to coincide with
the feet on the tray . The tray fee t fi t into
the screw recesses in , the rubber feet and
keep the tray from wandering.

In operation, the shaft, which forms the
third suspensio n point fo r the tray . ra ises
the end of the tray. This causes waves of
etcha nt to wash ac ross the PC board . I have
found this gadget to decrease etching time
by up to 50% and at the same time leave me
free to do other th ings around the shack.

. .. WAl,'JABI
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THE NEW ITC IR-2000 RECEIVER.
IT'S SO SELECTIVE IT DOESN'T

KNOW WHIT INTERFERENCE IS.

-

The AR-2000 is a completely
solid-state. dual-channel communications
receiver with 0.15 uV sensit iv it y (10 dB
S +N;N) and selectivity that renders it
vir tua lly interference-proof (more selective
than you ever thought a receiver could he).
Bloeking. int e r m od ulat.ion, adjacen t 
channel and crossmod ula tion rej ection
characteri stics are better t han any other
receiver on the market and are typically
he-yond t he scope of measurement.

This plus : modular construction ;
digital frequency readout; all bands (l60m
10m) in 1 MH z ranges: two independen t
channels for dual receive, transceive-p lus
receive or split -frequency operation ;
adjustable IF Passband (to within 100 Hz) ;

16-pole filter for over 20d dB skirt selec
tivi ty (standard 2.1 kH z B\\', sha pe-factor
1.4;1); adj ustablp-Q adjustable-frl'quency
Note h an d Peak F ilters ; adjusta b le 
threshold noise-bla nker ; Reeeiver- Inere
mental-Tuning; and many other features
found in no other receiver. Introductory
price ; $1.250 wi th two-yea r warranty.'

The AT -2000 mat ching tra ns 
mi tter is completely solid-sta te. provides
ad jus tabl e outpu t po wer from 1W to
175'V. requires no tuning, can be remotely
operated by the AR-2000. has a built-in
RF Speech Processor. VOX, Sidetone and
Heavy-Duty Power Supply. Introductory
price: $945 with two-year warranty .*

"Wa rra nt ed to be fr pt· f rom detects in materials and workmanship.
F ac t o r y o r a uthorized dealer Tf' pa i l'>' at no cost to OWnN for t .....o years f rom d a t e of purchase.

The ITC AR-2000 Receiver and AT-2000 Transmitter
performance that challenges your imagination.

INTERNATIONAL TELECOMMUNICATIONS CORP.
P .O. Box 4235. Torrance, Calif. 90510 · (213) 375-9879
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E. M. Wagner G3BlD
5 Femcrott Avenue
London, N .E. 3
England

LXped it ion

H aving found the Grand Duchy of
Luxe mbourg a very pleasant place to

stay and an uncrowded country, I decided to
go again in a little DXpedition .

I had asked my friend Ma x (F8TH) a nd
his wife to join me and had chosen Beaufort ,
where I had been befo re, and which I liked
and where the hotel ma nagement had been
very cooperative about antennas, etc .

As I had business to do in Luxembourg
City and F8TH did not, we decided to meet
at the Meyer Hotel, Beau fort.

Since it was only about 20 miles north of
Luxembourg City, I did not hurry. I left
fairly late in leisurely fashion and decided to
get to Beaufort for lunch .

I thought I would have lunch and go o n
the air mobile after lunch and talk my frie nd
in, as I had been there before and knew the
neighborhood as he did not. We both had
reciprocal licenses for Luxembourg, of
course.

In this I was frust rated . As I drove up to
the hotel I saw a car I thought I recognized

and, although there was no antenna mount
ed o n it at the time , I saw the letters F8TH.

So my friends had arrived before me.
Inquiry at the reception desk led to the
information they were in the room next to
mine, and so I wen t straight up. In fac t, they
had arrived only a few minutes earlier. So all
was going wel l. Max and his charming wife
had brought their dog along ; a dachshund
called, appropriately enough, "Lobe de
Beam."

After a pleasant lunch in the comfortable
hotel dining room we sett led do wn to the
anticipation of ten days of pleasant ham
ming with our two calls, F8TH/LX /M and
G3 BID/LX/M.

The hotel had given me the same room as
last year, and so that afternoon we set about
erecting our first antenna for the fix ed
station.

We fixed the anten na which had worked
so well last year, and although it was put up
in the same place, it never gave us as
excellent results as it had done the previous
year. We were never able to find out why.

Lor R : ON4JF/M, G3BID/M. X Y L of FBTH, FBTH/M and LXI R K. A ll mobile except LXI R K. and
all th e mobiles members of Amateur Radio Mobile Society.
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L '0R : F8 TH and X YL, DL4AP and X Y L.

We worked SN2 AAF, VK2AD , VK4HR and
VK4 KS on 20 meters. but somehow always
felt that we were no t doing as well as last
year. It was on 15 met ers that we rea lly felt

our performance was poor. We worked
Walter (K 1YZ W) . whom I work freq uently
from all so rts of locat ions, and he co m
mented on the poor signal st rength co m
pared to ot her Europeans . Next day
MP4TDA , whom I also know well , gave me 5
and I and also commented o n th e poor
signal st rength .

So, so mething had to be done about it ,
an d Ma x and I put up a KW Trap Dipole in
an inverted vee configuration. This was
Max's idea ; it worked sp lend idly, and reports
were much be tter.

But it was the mobile ope rat ion which
was most fun . We drove about the place in
one car or th e o ther, cross ing the frontier
in to Ge rmany and back on several occasio ns.

On one trip we worked WI BT U on both
sides of the frontier, once as G3BIDjLX jM
and once as G3 BlD jDLj M, wit h only a short
pause at the front ier where the German
customs office r was very interest ed in opera
tion and listen ed with in terest.

Soon afte r en tering Germany , we met
Walter (K 1YZ W) again , and his report of our
mobile signal was much better than fro m the
fi xed sta t ion earlier. We went on to Trier
where we visited DLSSF whom both Max
and I had contac ted before, when Max was
ope rat ing as GSAOVjM in England .

DL5SF , Bob Lefauconier, is a French
officer serving in the French Army in Trier,
and we had a very co rdial reception at his
apa rtment, and met his wife an d children .

•
--
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Department C
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RF POWER TRANSISTORS
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fixes - DL4 AP (A merican), ON4JF (Bel
gian), F8TH (French) and G3 BID ( British) .

All four operate mobile, and all four are
members of the Amateur Radio Mobile
Society.

As ment ioned earlier, I was in one of my
blundering moods, and the next blunder
was .. . I fo rgot to take a photograph of the
four cars all equipped with mobile rigs.

Sid invited us over for dinner th e foll ow
ing week . Then I com mitted the third
blunder. I caught a cold and wen t to bed fo r
a spell! Sid postponed the date, and though I
wasn't okay to stay out for dinner, unfor
tunately, we went over for the afte rnoon
and had a magni ficent reception . They do
not live o n the base , but about 6 miles o ut,
in a beaut iful house righ t in the country
with a wonderful view .

As a fixe d sta tion Sid runs a KWM 2 and
linear to a quad mo unted o n a tower, and
what a signal he puts out.

Well I had been frust rated in talking Max,
in to Beaufo rt because he had arrived before

DL4AP's QTH with his mobile camper Volkswagen
with Swan 350. The quad can be seen on the tower
on th e Jeft of the house.

o
u

DL4AP at his station near Bitburg

Before leaving, we visited Hermann
( DJ2 BW), who was in the process of erec ting
a tower and a quad , and I do not think he
could have been very pleased to have his
work interrupted by o ur casual and unan
nounced visit , but he gave us a very warm
and hospitaable reception.

On our retu rn to Beaufort in the Grand
Duchy of Luxembo urg, we worked DL4AP
on 20 meters and arranged to meet at the
weekend.

Here I made a real fool of myself. I had
worked him the year before , and also
DL4EP, and had gone over to Bitburg Air
Base where they were stationed. I had met
Bob, DL4EP, last year, and his wife and
ch ildren.

No w I got the two thoroughly mixed , and
when DL4AP and his wife turned u p on
Saturday , I was surprise d that I did not
recognize him . However, I thought my mem
ory fo r faces might be a bit weak. They
arrived with a baby of about 4 months. I
asked how the other two children were. Sid
replied "This is our first one," pointing at
the baby. Was my face red!

Then Sid solved the mystery. "You're
thinking o f Bob" he said, " DL4EP." In fac t,
I had never met DL4AP before! Sid is a
grand guy and fo rgave me the stupid blun
der.

Sid runs a Volkswagen Ca mper with a
Swa n 35 0 and Hustler antenna, and has been
doing a lot of very good mobile DX recently .
He has o nly been mobile a few months.

Later that a fte rnoon ON4JF and his wife
turned up , and then we had fo ur nation
alities all toge ther - four different pre-
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Anno 1158 proclaims the notice in Beaufort
Castle. The visitors are F8THIM holding "Lobe de
Beam, " G3GIDIM and ON4JFIM. All are mem bers
of Amateur Radio Mobile Soc ie ty (excep t the
dog! ).

•

•

States, and 9M2 DQ in Malaysia. The JAs
were co ming in well o n 15 meters , and we
worked JAI , JA 3 and JAS from the mobile
on 15 meters, as well as VE6 , TI2, and ZLI .

Max and I experimented with mutual
interference by o perating the two mobiles
within a few yeards o f each o ther on
different bands, but caused each other no
interference.

The hotel , by the'way , had two separate
television sets in different places , both in
co lo r, and a whole battery of antennas
pointing in all directions to receive French
and German television programs, as well as
Luxembourg and Belgian programs. Only
once did we cause any interferen ce , and then
we had mistuned something - o therwise we
operated right through TV hours with no
trouble.

Max is a tower o f strength, helping me
erect the anten nas, o r should I say erecting
the antennas while I watched . Max is ex
French Navy and does everything neatly,
tidily and efficiently , which is a good anti
dote for anyone as untidy as I.

me. But this ti me we really needed talking
in. Sid's house is not easy to find ; in fact, it
is darned difficult to find .

Now I remembered that when Bob
( DL4EP) had talked me in last year, he had
mentioned where Sid 's house was, but we
had never seen it. Sid talked us in all right.
Max drove my car while I operated .

Sid co mplained that my frequen cy was
shift ing. Not drifting - it always came back
to the same spot - but didn 't stay there. I
had noticed this myself in reception. Natu
rally this was very worrying and, in fact , this
worry was the only little disappointment in
an excellent aft ernoon , where Sid's XYL
gave us a lovely meal with a homemade
cheese cake, which I will not forget in a
hurry. Their home is fixed up beautifully
with stereo tape recording and playing ap
paratus and every o ther modern co nven
ience. Sid, by the way . is a veteran from
Vietnam and so is his XYL. He was shot
down in Vietnam and she nursed him back
to health. That is where they met.

Well, to return to radio , I was sorry I had
not brought the circuit diagram and the rig
alo ng, as Sid would have fixed it.

As a matter of fact, Max (F8T H) fixed it.
We suspecte d all sorts of horrible problems.
A zener diode regulator failure (that might
have been difficult to cure; I had no spare
zeners) - a vfo tube failure (tha t would have
been easier, I had a spare ) , etc . It was so
simple. The vfo tube was loose in the socket.
I had carefully checked all the tubes, as I
thought, but I missed this one! The manu
facturer had thought of it and actually had
spring clips to hold it in . But we had taken
the rig in and out of the car every day and
bumped it about the place a lo t. And that
was the o nly fault that developed. Naturally
it was cured in a moment ; we didn't even
have to take the rig o ut of the case . The case
has a lid which o pens in just the right place .

We had a fine time rnobiling, working a
a t of French stations on 40 meters FilQH/M

( mobile to mobile) on 20 meters both
working o n reciprocal licenses as he as
DJ IGX when at home.

We worked WB 2FNT , WB4KLM,
WA3 1WM, WB4FUT, and also ran into the
Royal Signals net o n 15 meters , working
MP4TD E. MP4TDA, both in Sharjah , Trucial
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His XYL put up with an awful lot of
amateur radio, and mad e it a most enjoyable
party , as we did not concentrate too mu ch
o n ra dio , but did a lot of sigh tseeing,
including Vianden and Beaufort Castles and
the Monastery at Clairveaux. And the dog
" Lo be de Beam" kept us tho roughly
amuse d.

We had another international party when
I spotted a car with DL5UH on it. This
turned out to be the o ld DL4UH (W6ECS)
who had been the first arr ival at the Verviers
Rally in 1963 when we got o ur first recipro
cal licenses. This time five nationali ties
gathered :

DL5U H (W6 ECS) American; ON4JF Bel
gian ; F8TH French ; G3BlD British ; and
LX I RK Luxembourg jointed the party , too.

All except LX I RK are mobile o pera tors
and , except LXI RK, all are members of the
Amateur Radio Mobile Society .

Th is time I remembered my camera and
took a photogra ph of the international
gat hering.

The end of the trip was approaching,
unfortunately, and I had to say good bye to
Max and his XYL and "Lobe de Beam," who
set off in their car for Paris, but not before
Max had taken the first antenna down for
me.

I stayed on a few more days and before
returning home went o n a shopping ex pedi
tion to Bastogne to buy some Pale de
Sanglier or Pate of Wild Boar or Wild Boar
sausage, if I couldn ' t get the Pate .

The road rises to high ground at Heider
scheid , west of Eltelbruck before dropping
into a deep gorge along the Valley o f Sure .

At Heiderschied I contac ted VE3CLO on
15 meters in a 3-way , and he gave me 5 and
6. I lost him in the deep gorge, but he
carried on with the other station until I got
out of the gorge and we co nt inued the QSO
to the frontier with Belgium. Here . f warn ed
him to expect a change o f call sign as I
crossed from Luxembourg to Belgium, and I
ca me up again as ON81D/M on the Belgiam
side, and as f got to Bastogne he gave me 5
and 9 . So the rarer call o f LX is not always
worth a co uple o f S units !

Don (VE3 CLO ) proposes to put a mobile
rig in a fiber-glass bodied car. I am most
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anxious to know how he ge ts o n . It may well
be difficult . But I hope he lets me know.

I repeated this journey next day to pick
up the Pate they had kept in th e fridge for
me , o n my way home via Brussel s to
Lond on, so I thought I would try this for
another nice long QSO while I drove from
Heiderscheid (near Ettelbruck) to Bastogne.

15 meters didn 't sound so good , so I
switched to 20 meters and fo und GM5NW in
Dunde e and work ed him right through the
gorge to Bastogn e. Again. o f course, the
change of call sign as I crossed th e fro ntier,
which always gives the other station some
pleasure. I dropped fro m 5 and 6 at Heider
scheid to 5 and 3 at the boltom of the gorge,
but was up to 5 and 7 at Bastogne.

I only signed wit h Ernie at Bastogne to
park the ca r an d collec t my Pate of Wild
Boar. I soon fou nd him o n the freque ncy as
I called QR Z on leaving Bastogne fo r Brus
sels. I was soon jo ined by G3 ASC in Oswes
try and worked him all the way to Marche
en-Farne nne , when I was called by DL9R C.

By the way , the roads here are really
excellent. The new ro ad from Bastogne
thro ugh Marche to Namu r is almost com
plete except fo r about 10 mil es, and it is
really go od , and no longer goes through
Marche but bypasses the town.

I had an appoin tmen t with O N4JF in
Brussels, and here the talk-in again was really
necessary and worked excellently . We had
made a sked o n 40 meters - we fo und each
other at once, and I was guided right to his
house. I spe nt a delightful couple of hours
with him and t hen o ff on the Autoroute to
Ostend. Armand kindly guided me in his ca r
until I was o n the right road .

From Ostend I mad e anothe r few QSOs
before closing down with the ON call and
returning to Britain by th e very comfortable,
quick and efficien t air ferry which flie s you
and your car fro m Ostend to Southend in
England in 4 5 minutes. I was clear of
Customs e ight minutes afte r touchd own and
driving o ff towards London.

The last three QSOs on this trip from
Belgium were on 15 meters with WA9PFC,
near Chicago ; ZSI CS and G3AS . But G3AS
was really too close and skip was wrong. He
gave me 5 and 2 o nly .

.. .G3BID

47



INTERNATIONAL ELECTRONICS UNLIMITED

,.....

.St ..
III ••

HO ..
39.,

J.!9 ..

,""• 01 ••
.J' .._..-l .n ..

••

ru, V R.~ L,UI'O' nJI 10 ·1 S .'" • •
", """ 0''''"' . AMP M'''''.(>'P, T0-5 . l l ••.
Vol..,.., 10'''''''., ' 0-1 . ' h • .
" ..., yo" ........ , TO-I .
""", Vo'' '' -. '0-1 ..
Ot>...- ,_ " " "'1'<'.00'. 10-1 1, ..
_ '" _ Op ........ .......,.(>1, '-'0 ••
1 V"'- _ _ TO- I . ....
'''M~ 10-1 1.61 ..
, ...... , ..._ .. Ot> ........0-1 ' ,""
H, .,.... "oil . C-,< " '-'.00'. T0-1 • OS••
H'·"""" 0..., C_. 01' 1,1'1• •
.......... I 1. 1l. " .0-1 ' .n ...
Quid Ot> A...p n IP . ,,, ••
Q...d Co.,,,.,,,o, nIP 1M..
Po., Vo lO . ROA,
••V·6V·,lV·'W.'."·l'V, TO·l1U 1.91 •• ,
AoGCil<lu.',h AMI'l rO- I 0< DI. ' .1\ • •Af." ,," 0>-<1....,'" DIP .79 ...
AM 1M 1~' ""I' Ol ' 1 I~ ..-. "0". " _ "" '< '·Il" 59 ...lW 5_ ...... Ill. l ..
1 _ Dol' ....... _ _ "',,1--00, ' .l1 ..
'--._ DoNI Dol' u" ..
,-._ ... 0..0, 00. 1.1~ .._.v_ "'" 00' ,"'"
1.-. "''''·00' "" ..e' ·1f ...,...·IlI . OSO•()po,., , L ' 0-1 0< D" l'l ..,0..., D." ' Lom ...,- Dtp 19 ..
.0"'''' .OXU""M D" ,...,},,,IIi' ••" . 0, A"r I)'. '-'9..
Compo 0<> AMP ""N'·O' •. 10-5 110•
0...'7" (Jp ""I' ' 0 ·1 Of 011' 1<l ..
,,... ...., ,. , ..'.... ·01 1' 19 ..s.....,...... ....... [)I' ....

' ''' """'" ''''''' 000e00<I 01' ,,, ••
' ......... _ -0...- 01' n ••
0Nl e- Op. _. ...'''I-0OI' ..
0..., LM 111 ..,.. e- 01' • 01 ...
lV.fM \ovnd _ Dol' ..
, .. 00< ....., •• """.. 01. .1<l ••

..........1'
Quid ~...p"''''' D"
'"",i••on 1,..... o,r
C".. Mom A..Pl o lr
Co.. "'.m ~M PL D,P
C.- \on Amp O,P
C_ Amp O,P
'~n<lIonC............ l>I'
~ pN••, 0..- """'.00'
Owl 0-00 "''''.00'm"~ 0-00 ..,..~OO.
QuId _ "'_ .... (>I'
110 _
.... d "'_

__ .....-' -"'<10 d.,• .-.. ... """" -.
....... 1'10 do.......... ' ''' ._ P''''0<1 ' .00

•••

,..'
'"'~.,.'--
no
;7/

'"17.

'"--.'.,,.
'"..
,~

'"m"...,
'.'...,.,,>.'...
1"1'"-,.".,.,
'Il'
'Ill
'1\0
" 1\."
' SO "',',1
' SOll' .......

,"
'"'",.
'"'"lOOT

u .so u
•.otS u.

. '" rd.
U S u .
2,l S N,
2,9S .. ,
,~
J.ts . ..
4.' S_
2.lS ••

• d".. "-«'K
1Ui •• ,

'00

. <d. 1 ..... mr·

. <d .Iph. "u.......;c•.n "

. <d. 1 ...... .11'" in Ii" ,. I,.ad.
• • d. , '''N., .U7" " 'lIlIorod ,••d ,
Nod. 7 '''ll...190"
C,...". , '''ll .. ,270"
Rod. ] 2'0"
y.,Jow. , 1'D"
.1S" h,p t1,f'Kt .. ....."l! LI D
. <d , , ...~ .r

MA,Nl
M.....2
M A,N]A,
.., A,N 1M
M AN4
MA,N S
MAN '

~"
~mrn,

""" L~' ""."'J Md. ,"bI•. ""'"
n." ,uppl,....,," ,h,p

0..,. on" _ "'"nd_ ....h p..."h...

>001 L1' ........ '" SOlI' ""'. __ ............
_.'o<I.o... ...pphod ..,II> <"'c> '.01 ..o........._Rot____ ...0

'lOIS ~.H "", , -., -.11.... d"'.
". , _ _<p. 00.. _ . • , ""'" U I ..
O... _ _ "_ ......_~ .JIlI

•'''' Pl4o " '.n.•-«••_ _ ....bll., ...... . d". l.O1 ..

SEPTEMBER - OCTOBER

BACK TO SCHOOL SPECIALS
Substantial Price Reductions Throughout

Plus an Additional $5.00 Merchandise Credit for
Each $50.00 Order or Invoices Totalling $50.00
Within 6-Month Period.

(SEND INVOICES OR COPIES TO OBTAIN CREDIn

11·1'" ......._ (,.d•• KD .." "

"''''- -, "",-
...... 1111 l __ . d..." __

ICD "" _ . -. ..ft_

•". \111 _ ...-. d ......
KD __ ,.;If> -. , .... ..

..... " .. 20...." 111).<...._ ' ..-.. __
........', _ , .- 1,'1 ••,

MM "" oo.".n ""' ""'" ~ """"'••,.,...." ...,
11 '" l .·h,. OPO"'· ...'h >fH'<,~ '1.91 ••

."."."
"."."."
"1.10

2."0'1
2.59
2.; 9

"1.B

1.69
1.15
1.69
1.6'1
m,,,
2.79

h
S1.2)

1.15

'""1.2'1
1.5'1
1.19
1.2'1
1.2'1
U'I
1.5'1

'"'"1.b5
1.bS

'"'"1,09
3.6 5

"2,b'l
1 . ')
1.59
1.59
1.0
1.39
1.39

.'"
'".'"2.1'1
2.19
7,95

7~H55

74H66
74HM
7~Hf,2

7~H7!

7~H7~

74ffi'6

74190
74191
74193
74l'l5
74193
74l10-1
741165

741~1

'4145
74150
14151
7415]
74154
7415'>
741Sb
741'>7
741M
141b3
1410-1
741b'>
741t.b
7417)
7417&
74177
74180
74181
74182
1~ 184

7~ 1 115

7~190

14191
74192
74193
74194
7~ 195

741%
7419 7
74198
74199
74200

.."111112
8822
88 10
11831.."...,

7 ~C162 3.25
74063 l.25
140M 3.50
74Cl71 2.90
74C19'> s.oo
1lOC9; 1.>0
8Oc<l7 1'>0

."
"3>
.n

"."."
1.b9
1.b9
2.59
1.29
1.b5
2.49
2.49
."

".n
.H

."."
"."1.25

"

h .
sus
1.22

"""""."
"."
"."
""1.11

U9..
2.n
."1.29

."
"~
~

~

1.65

."
"."
"".ss
."

74C74 t.1 '>
740b 1.70
74C107 1.50
74C15 1 2.oj()
74C154 l.50
HC1572.19
HCH,O 3.25
7K lbl 3.25

.".".75

."
"."2.15

1.55

h.
1400 ' .19 7H7
7401 .19 lue
7402 .19 7.511
ao) .19 74>1
7404 .22 'HI
740$ .22 74'>4
74~ .39 '4bQ
7407 ,J,) 741>4
74011 .2 5 741>$
740'1 .25 7472
7410 .1'1 ' ( 1)
7411 .1'9 74 74
7(1) .7'9 74 H
7415 .39 'HI>
741/, .39 1483
7.17 .39 748,
7420 . 19 '4l1t.
7422 .2'1 74M
742J .r; 74'H1
7425 .J9 7 491
742& .29 "\12
7421 , j'; 7(9)
74.\0 .22 1t94
74)2 .1'9 74'1S
74.17 45 74%
lHlI .J'I 74 100
744{) . 19 7UD5
7U l 1.09 74107
7442 .'l"I 74121
74H .99 74122
74U 1.10 741B
744. 1.10 74125
' HI> 1.15 74126

lOW PO WER rn.
'4l00 .aa '.LSI
'.lOI .u '4US
'.lOl .n ?tll
'.lOot .n 74172
74LOl:> .H 74tn
74110 .u 74174
1tl21l .n 74L711
74UO .n '4US
'4L4! 1.1>9 74 186

HIGH SPEED TIL
'.HOG .n I 74H21
' 4HO I .n 74H22
74H04.J) 74H10
74HOl1 .J ) '41+10
74Hl0 .n 74H>O
74HI1 .J) 74HS I
' .H2O .n 74HS)

8000 SERIES TTl
_, .59 82,.
80'11 .59 8220
80'15 1.l9 8210
8 121 .89 8,20
81B 1.59 8SH
ene 2.19 8552
8200 2.59 I ass.
8210 3.49 8810
9000 SERIES TTL
_1 .J9 I 9lO'1 .8'1 1 %01 .9'J
9J.ell 1.1~ 9111 .8'1 ow,ol ,89
,~. .. _'. d _ ,....:I .'" _. Add
!.loO PO' do" ,_ ,.. ' "' .. ,... ".n11.0: ,0<"

74COO
74C0 2,"'..
"COO
74Cl0
7·K20
74C·42
74C71

CD4001 .55 ' CD4011 1.2OICD401l .5~ seo ph.~ lockod lOOp 0" 1.75 eo. Hi \I .....S.......... 1'._..... _,_ QNlIty
CO<OO'> .8 5 C D401b 1.2 5 CD4025 5S ~, Pha~ Loc\od l«09 0 " 2.'5 .~. Typo.."" 40 80,••, SO MHz lOW. I,. mo' TQ-S
CD40 10 .115 CD4011 2.9 5 CD4027 1.i5 ~, """~ Loc'od loop 0" 2.75 P'. ." - voc n.neo. W"h t;Oml);_
C04011 .55 CD~019 1.35 CD40l0 .9 '; ~, Pha.. loc ~od lOOp 0" 2.bS ,.. ,

' 000. ol 100." )00 \101.1 1.20 ...
CD4012 .55 ,CD(022 2.7 5 C D40l5 2.S<; ~ r ,,nC100 n c.....,."" 04' '' ' DI P 2.7S ... ." lOCI VOlT .1$ •• U.n, _ 1>, Off

W TO"" GO'n<'fOlOf M ' ''' I· D I P 1.95 rI.

110 1 lSI> b u RA,M MaS 1.7S r I
110J 1014 btl RAM M a S ~ .9S ..'>21>0 1024 bt l RAM Low Po... , l.95
74119 b~ bit RAM TTL 2.75 '_' «>9••n
81B Proj(,~mm.b'.. ROM 4 9 5

All 1,-..", 0" new, un"..d lu,plu. po'h--t• •ted fundio.... l. Sotiofoetion
i. g ..." o " t..d . Ship",ent will b. mode ";0 fi .., d Oli moil _ po.lOge
pojd - in U.S., Co....do ond 101"'0:0 -"", in Itl," .toyl fro... .eceipt 01
00'..... Mi nim"", o,d. , - $5.00. Colifo,,,,o ,..den" odd ..In 10".

INTERNATIONAL ELECTRONICS UNLIM ITED
P.O. BOX 170' M O NTEREY, CALIf. 93940 USA

LOG IC PROBE KIT Checks TTL & DTL Logic
~,' n"omo"" ~,, " ..._ ...."'om_nh, ,_.".......... ,...,....,......-- "",.. 19.95
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MEGAHERTZ

DX

A ft er I worked some fine OX o n six
this summer, I have come up with

so me co nclusio ns to pass a long to other
VHF devotees:

It would appear that the band is open
more than most of us suspect. The problem
is that there is nobody around working the
openings. Of course, there are lots of people
listening - it's just that they arc all sitting in
the shack minding thei r own business with
out even knowing about the ope ning. Since
most openings come to light wh en you hear
some exoti c contact making some noise,
take advantage of the situation and make
some noise yo urself - so the o ther fellow
can hear yo u.

The easiest way is to engage in a local
Q50, but orient your antennas in various
directions. Now and then I'll ta lk with a
fellow eight mil es away . Aligning the anten
na on a precise axim uth for such a distance
is not necessary (the signals are so good th at
they come in on the noise blanker), so one
of us aligns the antenna northeast ; the o ther
southeast. We cashed in on this with a
brea ker from Albuquerque.

There is no need to run ou t of things to
talk about. unless you are particularly boring
yourself. Talk about anythi ng - th e weather
(yeste rday, t od ay , to morrow) ; articles in the
current issue of 73 (if he doesn ' t have it , you
can read the article to him) ; discuss para
graphs from the FCC Manual (it is surp rising
the number o f people who have forgotten
some of the rules, or at least don 't use them
consistently); practice code, or any thing
else . We had a 3-way round table that had a
break-in fro m Colorado in this manner.
When the o the r guy hears you , he will come
In .

50

Paul Schuett WA 6CPP
14472 Davis R oad
Lodi CA 95240

It 's a good idea to use your VOX instead
of PTT, since you can hear the breaker and
not ramble on for another five minutes or so
and miss the OX because o f changing condi
tions.

Nobod y to talk to? Then make a lot o f
noise every ten minutes o r so. A CQ only
takes o ne line in the log, and you might turn
up something fascinating. A fellow from
Texas heard my CQ one morning - neither
of us had any idea the band was open.

The call CQ OX is silly . If any OX
stations hear, you can be sure they will
answer; they are as anxious to work double
hop as yo u are. Most of these calls end up
with a local contac t anyway, so we are back
making noise, which will be picked up o n an
opening.

Be a gentlema n when the band is open. It
is amazing how many nice guys turn into
fiends with sharpened teeth when the band
ope ns.

I. Don 't tunc your transmitter on the ·
working frequency. Move up a way ;
things won't change that much , and the
rest of us won' t have to work through the
carrrer .

2. Don 't send o n top of someone except to
give yo ur call. On e fellow was calling CQ
in CW on top o f a OX QSO, making it
im possible to hear the stations' IDs.

3. Wait your turn in a pileup. If someone
else is transmitting. bite your fingernails
until he's th rough .

4 . Don' t ragchew in a pileup. Others are
waiting. Remember the Golden Rule.
Ragchew when it is apparen t every body
aro und has checked in and you have a
roundtable going.
My first Ohio contact was marred by

somebody hollering IN TERFER ENCE IN 
TERFER ENCE INTERFEREN CE . .. .. all
the way through the 4-minute QSO. If this
guy has a gripe , let hi m get on the air and
tell me - I'll apologize. Meanwhile, like the
rest of us, such a person should sim ply wait
his turn, then give the desired stat ion a call.

These suggestions have been successful in
detecting elusive 6-me ter openings. Let's not
sit around list ening - let's make some noise
to let the DX kn ow we're around .

. . .WA 6CPP
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INEXPENSIVE AND UNIQUE MODULAR CONCEPT

Performance equal to commercial equipment

30-60 -144-170 - 220-230 MHz

•

. '\.'\.e'"
'!:'o~~\
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0"(

s,~o., ~er;·
" 0". ~e'{~ ~o

9-'([.'\ .~e<'
-c..:<11~ ec}l,\o(

..<:<
Receivers from $59.95
Ten Channel Auto-Scan Receiver $81.85
Transceiver $89.90
Power Amplifiers from $39.95
Repeaters from $250.00

See you at the Chicago Hamfest-
Sign-up at our booth for a FREE HT-l44 Walkie Talkie Kit.

VHF ENGINEERING
- DIV. of BROWNIAN ELECTRONICS CORP. 

320 Water Street Post Office Box 192.1 Binghamton NY 13902 607·723·9574

• .t..- ...
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Herbert S. Brier W9EGQ
c/o 73 Magazine
Peterborough NH 03458

ues
I
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I

ues Ions
I

ues Ions

I use a Globe Scou t 680 transmitter in the
4 0-meter Novice band. A ll but o ne of

my seven crystals have bad key ing chirps;
therefore I am limited to one frequen cy, I
would buy more crystals if that would solve
the problem, but one out of seven is not
good odds. What do y ou suggest ? Possibly
one of the crystal manufacturers might be
willing to inspect your non-chirper and
attempt to grind you o ther crystals with the
same characteristics. Bu t such custom crys
tal s would probably be quite costl y . A more
promising approach is to modify the trans
mitter sligh tly for improved keying. The
following suggestions apply to any cathode
keyed CW transmitter :

Temporarily disconnect the oscillator
cathode circ uit from the key jack and
ground the lead. You now have straight
amplifier keying. If this d oes not cure the
chirp, try regulating the oscillator screen
voltage by cutting in half the resistance of
the screen dropping resistor and connecting
a l 50V voltage regulator (OA2) between the
resistor and ground . Also regulating the
oscillator plate voltage is desirable .

Once the amplifier can be keyed without
chirp, transfer the chassis end of the o scilla
tor grid resistor to the cathode terminal o f
the oscillator tube socket. Next insert a
50n, lOW resistor between the ungrounded

SEPTEMB ER 1974

terminal of the key jack and the rest o f the
keying circ uit. Finally , connect a 10 J1F,
4 50V capacitor fr om the cathode side of the
resistor and the transmitter chassis.

When the key is first closed , both the
oscillator and the amplifier immediately tum
on. When the key is o pened , the amplifier
immediately turns off, but the oscilla tor
hangs on until the added capacitor charges
lhrough lhe tubes sufficiently to tum it o ff.
At normal keying speeds, the oscillato r will
continue to function during the spaces be
tween dots and dashes in a letter, but it will
drop out during longer pauses. The result is
chirpless amplifier keying combined with
automatic oscillator shutoff during keying
pauses. The length of time tha t the oscillato r
stays on after the key is released depends
upon capacitance of the added capacitor in
the cathode circuit. The 10 J1F specified is a
good compro mise value for most o perators.

The nearest water pipe to my radio room
is far across the house. Another amateur told
me that a 2-ft long, concre te -reinfo rcing rod
stuck in the gro und was all th e pro tec tion I
needed against ligh tning. But I still fee l
nervous depending on that 2-ft piece of
metal st icking out of the ground to protect
my equipmen t and me against lightn ing.
Should I be ? I would be nervous, too! The
National Fire Code specifies that , to be a
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suitable protective ground electrode, a water
pipe should be buried in the earth at least 10
ft deep. It follows logically that a driven
ground rod should penetrate the earth to the
same approximate depth . A %-in. water pipe
or a SIB-in. solid rod is suitable. Drive it into
the ground where the shortest direct connec
tion between it and the lightning switch or
arrestor installed at the po int where the
antenna enters the house can be installed .
The fire code suggests a No. 4 or larger
ground conductor for transmitting antennas
and a No. 10 or larger conductor for
receiving antennas.

On 80 and 40 meters, th ere are images
every 16 or 17kHz across the d ial of my
SX-IOI A receiver. How can I get rid of
th em ? These spurious signals are easier to
ident ify than to eliminate . They are u n
doubtedly harmonics of the 15.75 kHz

horizontal swee p signals of nearby television
receivers. Try turning off all the nearby TV
receivers that their owners will let you touch
to see if the interference disappears. If you
discover the culprits (there may be several of
them in an apartment house), check with the
sellers or manufacturers. The problem is not
unknown to television receiver ma nufac
turers, and their service departments can
often supply suggest ions and components
for use by television servicemen in reducing
the spurious radiations to FCC standards.
The radiations may come from the TV
receiver antenna, or its power line, or di
rectly from components on the chassis.
Improved shielding and lead dress, and bet
ter filtering of power leads are standard
remedies.

At your receiver, the spurious signals
could be getting in via the power line or by,

12 in.ITYPI

L
REFLECTOR (TVP)

DRIVEN ELEMENT (TYPI

I. 40 in. .1".
A A

40 ,n. • •
~

)--".
~ ?>,

0
A A

C

TO XMTR
AND /OR
ReV"

Fig. 1. Note : Solder all adjacent coaxial cable shields together, except top of feedline (D) and top of
balun (C). Data on phasjng harness - Fre5Iuency: 144. 5 MHz. Decrease suggested lengths ~ in. for each 1
MHz increase in frequency. A - 4 pair 75~~ solid polyethylene insulated coaxial cable 41-5/16 in. long (l.'t
wavelengths). RG-11A preferred. RG·59A usable. B - 4 pair 7511. solid polyethylene insulated coaxial
cable 53-13/16 in. long (one wavelength). RG· llA preferred, RG-59A usable. C - 75n coaxial
transmission line. D - 19·~ in. length (!4 wa velength ) of same type of coaxial cable used for main
transmissio n line. Inner and outer conductors shorted together. Use epoxy of similar low-loss cemen t to
waterproof connections. Racliator and reflec tor loops 20 in. per side, 8 Jn, tuning stubs in bottom sides of
reflectors.
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59,SO

5 1,65

S4,00

•
••

--

5S7S. 2/5mso

-

•-
- -

-
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FM Modulation Meter

Onlv .."'5. 00 ".. ~,,"'..
~"'. • . n-d CI V""

l M566C H VCO FUNC TION GENERATOR
New. TO 5. specs.

MC 145Sl55S! PRECISIO N TIMER
New.M<ni -Olp

8038C VCO WAVEFORM GENERATOR
Ne... lolCIo", p..IS. lull specs 14 pIn OIP

MMS314 CLOCK CHIP
Ne...... lull soeo

A va,liJble b v dlfet'l m al! onlv, ORDER iNFO : Send chec~ 0 ' money
order for $85,00 plus 51 .25 lor handling lrod"mla '~ldentS add 4'l.
sales til~ C'vstil ls fo , 14694 Mhl 53.95 eil All Olh.... I<eQS. 57.10

ECM Corporat Ion
412 N. WeinbolCh Ave.
EvansvIlle. IndIana 4 77 11

TTl t~~.-B~~2~: ID~T~'
PHOENIX , ARIZONA 85063

A LL ORDERS POSTPAI D - PLEASE ADD INSURANCE
MINIMUM ORDER - 55 U.S.l5 15 FOREIGN

LA TEST LISTS - fOtl $tamp

TTL SALE
N~w - HOYi5e numbered SN7400. SN7402. SN74 10, SN7430.

SN7450. SN7453. SN7460

$.25each, 10fS2.00. lOO1$17.SO
ANY MIX

Oll SALES S2S
930DuaI 4mputNANDGATE . ~/f(;h. 101S , 7,
946 Ouad 2,'nput NAND GA TE A fV . ' 00;
962 Trip i.. 3·inpUl NAND GA TE Y Mix S1500

VOLTAGE REGULA TORS
MFC6034.vafiable lo +20V ,200mA •........... .. 5 1.00
Ml 780S. 7806. 7812. 781S. 7824. pos.voltage. lA •..... 52.SO
MC 7912. 7915 nl'g-Voll"9l!. lA . . . .. •. . S2.SO
723G va,iable 2 10 31V, 15OmA, house numbered 5.70

MINI-COMPUTER
DE SIGNED FOR THE ElECTR ON IC/COMPUTER HOBBYIST!

Kit pr ices for the new SCELBI·8H min t.computer
start as low as $440.oo!

Write or phone lor deta iled literature.

8220 MEMORY
8 bIt 1 4~2) CO'llenl add",ssable memory. TTL and Oll

compatIble. For use In OATA- TO- MEMOR Y Cdmpa"son. pan..m
lecognllion. cac he memo,y. acre correlallon. vin uat memo'y.
learn ing memo",. New. House numbered , 16 pi ., 01 p. specs .

56.00. 10/545 .00

SCELBI COMPUTER CONSULTING. INC.
ANNOUNCES

THE TOTALLY NEW AND THE VERY FIRST

NEW FOR 74
ECM 5A

Phone o r "'rite "SkI,," W9HAK
fo, complete inlormation D i ~ 1

812·476·2121

• O pe"ttl30~OO Mhl
• Crt l,,1controlled for lUI ind tiSy

lIptutlan
• Pti~ ••,,,,
• BilltIY pOM.H ""Ih AA penc.ul

direct pickup, but the most likely path is the
antenna . The latter possibility is easily tes
ted . A horizontal receiving antenna fed with
coaxial cable and located as high and far
away as possible from the source of inter
ference is usually less susceptible to TV
birdies than end-fed wires and most verticals,
simply because the latter two are usually
close to the source of the interference.

How can I use coax ial cable in place of
JOOn TV ribbon in th e phasing harn ess of
th e 144-MHz, 4-bay quad antenna described
in the J971 A R R L Handbook without un
balancing th e system ? I am sure that a
coax ial harness would be more stable in wet
weather than th e JOOn ribbon is. The
coaxial phasing harness is sketched in Fig. 1.
Basically , each length of 300n line in the
original harness is replaced by two lengths o f
7Sn coaxial lines beside each o ther. Their
shields are connected together at each end ,
and their center conductors are connected
into the system just like the corresponding
conductors of the 300n line. Because stan
dard polyethylene-insulated coaxial cable I
has a velocity of propagation ( VP) of .66,
compared to a VP of .82 for the 300n
ribbon, the lengths in the new harness are
approximately 20% shorter than in the old
one. Also, a I : I balun, instead of a 4 : I
balun, is used where the main transmission
line is connected t o the center of the phasing
harness. The phasing harness can be con
structed of either RG-S9A or RG-II A
cable - the former being easier to work with
and the latter giving slightly lower losses. In
either event , RG-IIA is strongly recom
mended over RG-S9A for the main feedline,
unless the line is very short. Note that the
element spacings in the individual 2-element
quads in the original ARRL design were
apparently chosen to produce a 7Sn feed
point impedance. If the individual quads
were of the 3-element type, the feed point
impedance would probably be closer to Son
than to 7Sn ; in which event S2n coaxial
cable throughout the system is recommended.

Keep yo ur questions short and address
them to : Questions, 73 Magaz ine, Peter
borough N H OJ458.

.. . W9EGQ

SCELBI COMPUTER CONSULTING. INC.
125 Edgefield AVl! fkll!

f.tlIfofd. COrtflecticUl 06460
Phone (203) 814·1513
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.10/ft

.25/ft

.0 7tft

.25tft

15.9 5
24.75
12.95

conductor rotator cable (AR-22 R o nly) ..•.. .
8 conducto r ro tator cable . . . . ••. . ...
RG-58 A/U Coax . . . . . . . . .... .
RG-8/U Coax . . . . . . . . . . . .. . .. ••...
ACCESSORIES

yam a un __ .
Triex TB-2 Thrust Bearing .•.•.. __ .
Unadilla W2AU Balun . . • . . . . . . . . . . . . . .

::::!: 7-40 .. . . 7 square foo t load . 4 0 fo ot tower . • . . . 252.00
o 7-50 ..•• 7 square fo ot load . 50 foo t tower. . . . 362 .00
u 9-60 . . • . 9 sq uare foot load , 60 foot tower .. . .561.00
~ 12-40 12 square foot load. 40 foo t tower . . . 332.00

15-50 15 s uar foot loa 50 foo t tower 532.00
MW·35 35' Self supporting. crank-up tower 224.00

X W-51 .•.. 51' free stand ing. crank-up tower 591.00
w TM-240 ••. 40' crank-up sky needle tower 672.00
a:: TM-3S8 58' crank-up sky need le tower 1186.00
I- LM-4700 .. 70' Self supporting , crank-up tower 2297.50

TM-370 • • • 7 ' t riz sk needle tower . . . 28480
MM-40 40' crank-up tubular tower . . . 2 19 .95
MB-l0 Optional free standing base . . . . . 55.95
MF-50 Opt ional raising fix ture . . . . • 69.95

o MR B-BO. • . Opt iona l ro tor base . . . . . . 129 .9 5
« MA-490 49 ' cran k-up t ubu lar tower . . . • . 4 1 1.10
I- MAF-40 Optional raisin g fixture . . .. .• 134.9 5
~ MARB-40 •. Optiona l rotor base . . . . . . 281.80
a: MA-660 66' crank-up tubular tower . . 121 8 .9 5
I- MAF-60 Optional raising fixture . . . . . • • . 159.95

MARB-66 •• Optiona l rotor base . . . . . . . . . • 545.95
CZ-454·FS . 54' free standing cran k-up tower . . 534.95
CZ-471 -FS 71' free sta ndin crank-u tower . . 1043.95
CABLE

TH2 Mk3 .. 2 element. 3-band beam . . . . .. . .. 1 _9 5
TH3 Jr•... 3 element, 3-band beam . . . . . . . .. 119.95

z OB1G- 15A . 10 and 15 meter beam 129.9 5
<( HyQuad •. 2 element, 3·band Quad . . . • . . . . 169 .9 5
~ 203BA . .. 3 element . 20 meter bea m .. 149 .9 5
>- TH3 Mk 3 . . 3 e lement, 3·band bea m . . . 169 .9 5
I 204 BA . . . 4 eleme nt. 20 meter bea m. . . . .1 69 .9 5

TH6 D X X . 6 elemen t. 3·band beam . • . . 199 .9 5
z B-24 . . . . . 2 element, a-bene beam . . . . . . . . .. 62.95

RK ·3 ..•• Third element for 8 ·24 36.95
~ HQ-l . ... H brid 4-band Quad .. . • • . . . . . .. 79.95

TA-32 J r .. 2 element, 3-band, Low power 73.15
TA-33 Jr . . 3 eremen t, 3-band. Low power. . . . . .. 115.30

~ TA·32 • .. . 2 element, 3-band beam ..•.... ... 10 3 .00
..J MP-33 .. . . 3 element, 3-band , medium power... .. 11 1.9 5
to') TA·33 . . . . 3 element , 3-band beam . . • . _ . 164 .95
o CL·33 . .. 3 element , 3-band beam . .. . . 176 .9 0
~ TA-36 . 6 element. 3-ba nd beam. . 213. 10

CL-36. . . 6 element , 3-ban d beam . . 2 16.45
CL·20 . . 5 elemen t 20 me ter beam 306.00

z TB-2A 2 element, 3-band beam 11 9 .9 5
<( TB-3 HA •. Heavy duty TB-3A •.. . . .•..• ... 159.95
:=. TB-4HA •. Heavy duty. 4 element. 3-band beam .•. 189.95
to') MB-40H . • 2 element 40 meter beam 179.95

M510 . .. 5 element, 10 meter beam . . . • • . . . • 130.00
OB-32 . . . . 3E /20M. 2E /l 5M beam •. 157.00

z M-420 4 element. 20 meter beam . . .. . 18 7.00
o M-615 6 element . 15 meter bea m .• . .. 16 3.00
~ M-240 . 2 element , 40 meter bea m 297.00

OB-6 5 . 6E /15M. 5E/20M beam ....•. .• .• 257.00
s: DB-54 . 5E /20M, 4 E/15M bea m . . 299.00

M-620 . 6 element. 20 meter beam ... 387.00
DB-52 . 5 E 20M 2 E/40M beam . • . . 520.00

- !!iBMQIAIOBS
CDR . _ .. AR -nR Rotator •.... .. . .. .. . . 44.95
CDR • ... C0-44 Rotator . .••.. .... . . .. . 89.95
CDR .. . . HAM-II Rotator ...•.. ...•. .. .. 149.95
HyGain .•• 400 Rotator ..... .. . . . . . . . • . . 229.95
T WER in Al uminum T s

",., -
_ 10.-

on a "deslgn-It-yourself" an
tenna package Irom Henry Radio.

Simply put together the package
you want . •. consisting 01

an antenna, a rotator, a tower,
100 leet 01 rotator control cable

and 100 leet 01 coax cable. We
will quote you a money saving

price that's sure to please. Thou
sands have benefited Irom this

program since It was started
five years ago. You can also!

For many y ears Henry Radio has b een provid ing
a beam-antenna tower program for a mateurs who
wanted an effi cient b ut economical pa ckage.
T housands have b enefited from t his offer in the
past. Now Henry Radio has restyled and updated
its program to allow the amateur to design his own
package a t savings even great er than in the past I

WHY BUY FROM HENRY RADIO? Over 40
years experience. No finance charges if paid
with-in 90 days . Low interest contracts
8% /yr add on (14 % annual rate)· as long as
24 months 10% down or trade- in down pay
ments. Good used equipment . Nearly all
makes and models of amateu r radio equip
ment. Ou r used equipment carries a 15 day
trial, 90 day warranty and may be traded
back within 90 days for full credit towards
the purchase of NEW equipment. Also r:::{~~~~~~~~~~~~~~~~~=~~
GREATER SAVINGS!!! Write for Informa- I
tion. We export all over the world so inqulr
ies are invited.

Literature on the ab ove items is available on request .
All prices will be quoted FO B Los Angeles. California
All prices are subject to change withou t not ice.



Calvin McCar thy
Box 1333
Princeton , B. C.
Canada

IMPROVE · YOUR

HEATH -10 -103

A dd 10 own' colibruted S 1/'('( '1' sl'(,(,d., I() i I.

Basic Design

Let us loo k at the basic sweep circui t in
Fig . I (t he designations are Heat hk its). It is
a PNP transistor using a basic cha rac te ristic

0322

of a transistor. The collec tor cu rrent is
nearly equal t o and co nt ro lle d hy the
e mitte r cu rrent. The vo ltage o n the base of
the transist or is held cons ta n t by the bias
resisto r R330. This will ca use Q3 "2 :! to
co nduct until the vo lt age across R34 7 is
equal to the voltage across th e bias resistor
from its wiper tap to the ca t ho de o f ))3 04

max irnu m detail of o ne pulse. You need a
sweep speed of 50 Ils/d iv but yo u o nly have
a s weep speed of 10 Ils/div which wou ld
display o nly 3/1 0 o f the pulse.

Adding ten more calibra te d swee p speeds
may so und like a formidabl e undertaking
bu t really all you need is o ne more 10 Ks<
I% resistor and a two pole three po sition
switch !

Fig. 1. Basic Sweep Circuit.

+5V

0304R330

"
R347

/1 I)

t .,.

W hen Heathk it offered the 10- I 03
oscilloscope kit with it s 10 MHz

bandwidth and triggered sweep at a price I
co u ld just argue my self into , I found so me
precious pennies and quickly sent them off
before I could change my mind. The re
sulting instru ment with its calibrated vertical
attenuator and trigger ing whic h proved to be
positive beyond the useful response of the
vertical amplifier was very sa t isfac to ry for
my experimenting. The o nly disappointment
was in t he limited cho ice o f calib ra ted
ho rizonta l sweep spee ds. Seven sweeps in
deca de steps cover ed lOll ms/div to O. Ill/div.
T hose of you who arc fa miliar wit h ind us
tria l oscill oscopes will appreciate the restr ic
tio n this forces on the operator.

Let me illustrate the problem. The hori
zontal sweep is se t at 100 Ils/div. and '% of a
pulse is displayed. In o rder to see the
co mple te pulse you mu st cha nge the sweep
spced and t he nearest slo wer speed is I
msrdiv. In additio n to the co m ple te pu lse
you will a lso see 6 Y1. more pulses o f the pu lse
train as well. The reso lution ha s been lost.
You co u ld use the var iable sweep control
but then the calib ra t io n would be useless for
any accurate time measurement s. What is
needed is a calibra te d sweep of 200 J.1 s/div . A
similar situa tio n arises wh en three pulses are
d is p layed at 100 ,us/div. a nd you wa nt to get
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(the diode mirrors the base-emitter voltage
for temperature stabil it y). By ohm's law, if
this voltage is held consta nt and the resis
ta nce of R347 is held co nstan t , then the
emitter current must be co nstant. It fo llows
then that the collec to r cu rrent will be
constant as well and can be used to create a
linear sweep voltage.

Let us look at the capac ito r charging
for mula. I/e = cha nge of volts / t ime. The
change of volt s/time is our linear sweep. The
capacitance will stay constant so the
charging current is the o nly parameter to
change to give us a new sweep speed. Going
back to our discu ssion ,df. th e basic sweep
circuit we sec that R34 7 controls the
charging current. Thus to dou ble the,
charging current and thus the sweep speed
we must halve the value of R34 7. Similarly,
to halve the charging current and thus the
sweep speed we must double R347. With
this knowledge we take o ur t wo po le three
position switch and two ia Kr2 resistors and
combine them to make a new R347 .

Heathkit has used 10 Kn for all but two
o f the sweep currents, changing decade
ranges by changi ng the sweep capacitor. For
the desired sweep speeds we will nee d an
R347 of 5 Kn 10 Kn and 20 Kn . The 5
Kn can be fabricated by paralleling the 10
Kn resist ors, the 10 Kn re sistor is supplied,
and 20 Kn can be fabri cat ed with two 10
Kn resistors in series. This so unds like five

precision resistors but a switch is necessary
regardless so it can be used to make up the
various values. Now only o ne more precision
resistor must be acquired. The resistors and
switch wired as in Fig. 2 will replace the
original R34 7 in the sweep circuit.

XI

XO.5
X2

10K 10K
1% 1%

XO.5 0 X2

L-4 XI

5

Fig. 2. Modified circuit to replace the R34 7 in the
sweep circuit in Fig. 1.

•
In use the original decad e selector

chooses the correct capacitor for the desired
decade, then the new switch will choose the
mult iplier which wil l give the sweep XI , X2,
or XO.5.

When buying your switch be ce rta in to
get o ne small enough to fit in the availa ble
panel space beside the decade switch. As a
sma ll finishing touch , spend th e few extra
cents to buy the Heathkit H2 pointer knob
and its insert. The result will be an 10- 103
which appears at fir st glance to be unmodi
fied but which holds the advantage o f ten
more calibrated sweep spee ds.

. . .McCarthy
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E. R. Davisson K9VXL
83 Crestvie w Drive
Greenwood IN 45142

/ ..... .... / .....

'\. ~ "' '" .J

W ant a foolproof circ uit? Here's a
circuit which is as close to the

"guara nteed to work the fir st tim e" ty pe as
anyone can po ssibly approach . Considera ble
care was exercised in th e design of this

•
circuit to elimina te most of the errors o fte n
committed by builders of circuits from
magazines. What does it do? As the name

suggests, it will reproduce anything at the

output jack J 2 ; be it de, rf, or any wave

form, exactly as put into the inp ut jack J I .

How ma ny times have you decided to
build a circuit from a magazine only to find
you eit her didn't have the co rrec t parts, o r
the parts were too ex pensive, or not avail
able in your area? Or your possible substit u
tions weren' t close enough in value to be
usable? Or how abou t the au thors who
neglect to tell yo u that the circuit requires a
special piece of test eq uipment owned by
only five o r six companies in the world?

Really disgusting, isn ' t it? I know. I
perso nally have a rather la rge box of assort-

O'
2NI01

M
2N04248

II
3-28\/'

2N I0 7
M

' CO

r1:2N 4248 .~~

b) "" .0'
"

't¥ 'OK

330 1( 41 K
'OK 3301( 41K

II( :::~ .o~ '" .0'

CD

-: ~ CI

" T 'O'
I CY---O

Fig. 1. Schematic diagram of the mono-reproducer.
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• 24 H o u r CO D-Phone AnswerinR Servrce
• Our /Jata/Application Sheet Enclosed wi th
Each T ype Shipped
• Every Unit 100% Parameter and Func tio n
Tested to our Guaru nteed Lim its OTI the same
FAJRC IULD Computer-Type Hi, h Speed Tes t ·
ed Used b y Major Semi Companies

--RADIO TRANSMITTER ON A CHIP !--I
NA2000 100mW AM on 20 Meters $9.95
N A2001 250mW AM on 10 Meters $14 .95

8·DI P 1.25
1().T 0 5 0.99
8·DIP 0.45
l 4·D IP 0.99
l4-DIP 1.20
l4· DI P 2.25
l4·DIP 2.45

Voltage reg., pes. low stdby.
Voltage reg.. pos/neg.
Op. amp.
Stereo preamp
Stereo multiplex decoder
FM i-t strip/quad. detector
FM i-f strip/det/preamp

COMMUNICATIONS INTEGRATEO CIRCUITS

IC TYPE DESCRIPTION CASE Price,Ea.

NA555 Versatile T imer 8-DIP 0.99
NA555-2 Dual T im er 16-DIP 1.55
NA370 AGC/SquelchIVOX 1(H05 1.20
NA371 Versatile rf/i·f 10-T05 1.29
NA3018 a-Trans. Array 12-T05 0.89
NA3026 Dual our. Array 12-T05 0.99
NA3086 5-Trans. Array 14-DIP 0.45
NA3036 Dual Darlington 10-T 05 0.75
NAl595 Analog Multiplier 14-DI P 1.90
NA8038 VCO/Sine/Sq.lTri . l4-DIP 4.50
NA1596 Bal. Mixer/Mod. 10-T 0 5 1.20

NA376
NA723
NA741
NA1303
NA1304
NA2111
NA3075

Both types usable at reduced output at 6 Meters
and above. Requires ex ternct crystal & 2 tuned
circuits. With elata/applications.

---SPECIAL - TRANSISTOR BAGS ---I
2NA2222 NPN Trans.• bag of 12 T01 8 2.00
2NA2907 PNP Trans.• bag of 12 T0 18 2.00
2NA3904 NPN Trans. Plastic,bag/20 T092 3.00
2NA3906 PNP Trans. Plastic, bag/20 T092 3.00

________________ TERMS------------
Prepaid U.S. orders over $1 0.00, we ship.
Prep-aid U.S. orders under $ 1 0. 0 0 , add $ 1.00.
Prepaid foreign orders over $10.00, add postage.
Prepaid foreign under $ 1 O. 00, add $ 1.00 plus
postage .
COD U.S. orders over $ 1 0 . DO, add $ 1.50.
COD U.S. orders under $ 10.00, add $ 2. 50.
No Foreign COD orders.
California residents add 6 % sales tax .

COD PHONE (408) 867-5900

NASEM Box AI
Cupertino CA 95014

Automatic recorded 24 hour CO D telepho ne
o rde r service - supply full information con.
cerntne order and shipping ins truc tions. Re
quested re turn calls - Collect only . . .

ed partially completed projec ts which need
only a part or two to fini sh. Of course, there
arc some I completed, but the resu lts
weren 't as I expected .

But now , back to this exceptional circuit.
Construction details have been left up to the
individual's own choice. Your case may be
precision built made out of special alloys or
may be just a cardboard box .

Don 't worry about little things like com
ponent tolerances. Parts may vary by as
much as several hundred percent and the
circ uit will st ill perform adequately .

You've just checked and found out you
only have o ne good NPN transistor and one
old sho rted PNP on hand . Okay , go ahead
and use them both . They'll work all right.
Matter of fac t, if you don't have any
tran sist ors, it 's still okay as the circuit will
st ill accomplish the same result , i.e ., what
goes in will co me out unchanged and un
modi fied . An added bonus is the extremely
low power drain from the battery (battery
may he' ex pec ted 10 last for its normal shelf
life).

How have we accomplished all th is? Well ,
that gets down to the secret of the circuit.
No tice the careful placemen t of capacitor
C I . Make sure this part is not shorted
(however , the other capacitors in the circuit
may be shorted), Its placement insures long
baltery life .

Now notice the large (I) next to the
input jack J I . This is the feedback lead fro m
output to input and is really the most
important connection for the success of the
circuit. The size of this wire should be as
large as possible . (Notice how no electronic
components have been used in this feedback
path to interfere with performance.]

The next time your homebrew project
doe sn't work as the author claimed it would,
remember this circuit and give it a try .
You'll be glad you did ; you will have
rest ored your faith in home brew projects.
Imagine your pride when you show your
friend s your mono-reproducer and watch
their amazement as you put a signal in and
actually get the same one out unchanged and
unmodified with no power having been
consumed.

... K9 VXL
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L.-OW ower

Charles O'Hare WABDEB
Box 161
Carroll OH 43 112

6 eter

ransmi tter

T his article is fo r the lo w power enthu
siast and describes a 6-meter AM low

power transmitter running ab out 9 0 mW
output.

The OX oscillator produced by the Inter
national Crystal Co. is used as the oscillator
stage. The ou tput fro m the oscilla tor is
applied to a transistor amplifier , increasing
the o ut put to about 90 mW. As can be seen
in Fig. 1, the transistor amplifier is of
st raightforward design and there should be
little difficulty in duplicating it. However,
when testing the transmitter, a milli
am mme ter should be placed in the collector
battery lead of the amplifier, to monito r
collector current. Should the collector cur
rent exceed about 20 rnA or con tinue to rise
above th at value, remove power immedia te ly
to prevent tran sist o r dam age and check
base-e mitter connectio ns. I mounted my rf
amplifier on a homebrew printed circuit
hoard having the same dimensions as the OX
oscillator. The modu lator employed in my

SEPTEMB ER 19 74

tra nsmitter is described in the ARRL VHF
Hand book , page 15 1 of the First Edition. A
conflic t o f vo ltage polarity ex isted between
the transmitter and the modula to r and
individual batteries were used for each.
Tuneup

Tuneup is accomplished by attaching a
6-me ter antenna to the transmitter. A length
o f wire is attached to the antenna jack of a
6-meter receiver. This wire should be long
enough to give an indication on the re
ceiver's S-meter with the transmitter turned
on. LJ is adjust ed for maximum S-meter
reading on the rece iver. Set the audio gain
cont ro l o n the modulator for the desired
audio as monitored on the receiver. With the
tuneup complete the rig is ready to go on
the air.

The QRP rig was put on the air upo n
completion and replies we re received to my
first several CQs. The greatest distan ce
worked thus far has been approximately 40
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PLA YS ON ANY CASSETT E PLAYER OR RECOR DER
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MODULATOR- LAFAYET TE CAT NO. 99E9 0 3 1!:1 + IiV
CI-22 pF RI·47'O 1D 8 20JLIS. IKI 10' ~,im voou "v'"
( 2 - 5<) IlF CSC - INT, XTAl -ox- SERIES HI FREQ.
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TUNED FORM
l2 -2T NO. 22 AWG ENAMEL ON BOTTOM (COLD E NOl OF LI.
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12-M IN. MOD. XF MR- LAFAYETTE TYPE ARI62 .Magazine - Peterborough NH - 03458

Set of FOUR Cassettes - N4

only $13.95 postpaid

1974 NOVICE

c: STUDY

ee

NEW HOT SUGGESTED GIFT ITEM
DIGITAL

CLOCK
KIT

$34,95
full 6 digit

LED display
Com p le t e with anodized

a lum . case. All pa rt s and P,C. board . W ith c orn
pl e t e a s sembly dra w ings . S hi p wi . t ill res .
SLA-I 7 SEC READOUT $2.25 EA. 6/512.50
12 A SST'O LEOS, REO, GREEN, AMBER, MOSTLY
JUMBO 12 FOR $2.50

HAL·TRONIX
P. O. BOX 1101 SOUTHGATE, MICH. 48195

(313) 285·1782

How does the possib ili ty o f go ing to hamtests.
or any gather ing o f hams an d m aking over $100
sound to you? Fo r more information on becom
ing a loca l represe ntative fo r 73 Magazine. write

Director of Marketing
73 MAGAZINE

L... .....;P~e:.:t.:.e'~bo:.:.rough NH 03458

PARTS! • TUBES!
~ ".9, 36~\~ Send For "'I' 33" pe r

CORNELL'S '" lube
N C per -

ew otor OROER fREEtube
Catalog IF NOT SHIPPED

48 PiS. New hems IN lOTS OF 100 IN 14 HOURS '

4215 S University Ave, San Diego, Calif, 92105

Fig. 1. Modulator - Lafayette Cat. No. 99E90375.
Parts: Q1: RCA SK3019; C1: 22 pF; C2: 50 pF;
RFC: Z-SO; Ll : lOT No. 22 enamel on 7.'t in. iron
core, ceramic slug tuned. L2: 2T No. 22 enamel on
bottom Ll; Tl: miniature microphone transformer
(Lafayette 99E60345); T2: miniature modulation
transformer (Lafayette type AR162); SI : 2P3T;
OSC: International Crystal OX osc. Series HI freq. ;
Rl : 470-820n. Select value for desired vo ice
level.

mil es with an 5-9 signal. The QTH is located
in a po or VHF location so the results are
more than satisfactory . The transmitter has
not been on the air during skip condit ions.
so we are waiting for an o pport unity to give
it a t ry, This transmitter is on the air n igh tly
and local contacts are routine. Remember ,
when using QRP power the choice of fre
quency and the band activity is important in
makin g contacts. We have been very success
ful in making contacts when the band is
quiet or when very fe w stations were o n. We
have had ou r greatest success later in the
eve ning. If your in terest is low power, give
this little rig a try . The cost is small, and the
result s are exci ti ng. Good luck in yo ur
QRPing.

. . ,WA8DEB
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Inexpensive
John J . Schul tz W2££Y/l
c/o RLC Inc.
30 East 42nd St .
New York NY 1001 7

peec
•

Ip pe r

R f level speech clipping fo r SSB trans
mi tters, where t he SSB sign. ' is clip ped

a n d th en r e f ilt ered to r em o ve
d istortion product s, is genera lly conceded to
be the most effective type of speech process
ing that can be applied to a SSB transmitte r.
This system is emp loyed in the more expen
sive amateur equipment de signs as well as in
many military and commerci al SSB designs
instead of simpler audio compresso r o r ale
circuit s. Material has been writt en before o n
the bui lding of such clippers as accessory
item o r modifying existing transmitters fo r
rf speech clipping. The main drawback to
such designs, particularly those intended as
independent accessory items to a trans
mitter , has been the expe nse involved be
cause of the need to use two side band filte rs
of ei ther the crysta l or mech anical type.

The cost o f the necessary filt ers alone co u ld
run to $ 70 o r more if new filters were
purchased.

This article presen ts an rf speech clipping
unit which can fun ction as a co mplete ly
separate accessory ite m for use with any

SSB , AM o r FM transmitter. has 99 % of the
performance capability of the more expen
sive designs bu t ye t can be built fo r a total
cost o f $20 - 30 including the necessary
filt ers. One ca n also st ill use an availab le
speech co mpresso r as part o f the unit if such
a unit is avai lable and one now wants to
upgrade the speech processing used to in
clude rf speech clipping.

Basic Unit

The basic functions of the rf speech
clipping accessory unit are shown in block
diagram fo rm in Fig. I . It consists of a basic
SSB generator as would be fo und in any SSB
tran smitt er. The SSB signa l is formed by the
sideband filt er following the balanced modu
later. The signal is th en a mp lified , clipped ,
and again amplified . A second sideband filter
is then used to pass only the original
side band signal and remove the sp urio us
signals genera ted during t he clipp ing process.
The filtered signa l is then demodulated by a
simple ring d iode demod ulato r and is au dio
fed in to t he microphone inp u t of any
transmitter.

AUDIO SAL . sse r-. r-. sse RING AUDIO

V
CLI PPER

VINPuT N OD· FILTER FILTER DEMOO. ouTPU

ICTA L

OSC .

T

Fig. J. Block circuit diagram of rt clipper unit. Use of various m odules and diode array packages con
siderably sim pli fies construc tio n.
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The system works effectively because
clip ping of the SSB signal at an rf level
produces far less distortion products than if
the audio signal were directly clipped . A
hard clipped audio signal cannot, in fact, be
fed into an SSB transmitter because t he
transmitter cannot reproduce the square
wave fo rm of a hard clipped audio signal.
In-band audio distortion products are still
present with the rf speech clipper syste m but
remain at a reaso nable level , at least for
speech transmission .

Various shortcuts have bee n tried to get
away fro m the double sideband filter re
quireme nt shown in Fig. I , but without any
great success. A second sideband filter is
absolutely necessary or the demodulated
audio signal will be greatly d isto rted. The
use of o ne "good" sideband filter and a
broader, less expensive type for the second
sideband fil te r or just a simple lo w-pass filte r
in place of the second filter also prod uces
too mu ch distortion .

The secre t, obviously, to building such a
clipping uni t at a reasonab le cost lies in
finding sideband filters which deliver accep
table performance at a low price. The author
found such filt ers in the form of Amperex
( 35 Hoffman Ave., Hauppauge NY 11 78 7)
455 kHz i-f crystal filters. These filte rs a re
miniature, inexpe nsive ($5 - 6) crysta l i·f
filters emp loying three cry stal eleme nts,
input and output transformer coupling. etc.
The internal circuitry is not so important.
however. as to look at the selectivity charac-

Fig. 2. Response of Amperex 2422 540 50021
crystal filter. Response is not perfectly symme tri
cal, especially a t high attenuations.

' ''' >. '"' ~n<,•• W...-.,...

A F STAHLER Co
PO BOX 354 CUPERTINO. CALIf 950 14
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This new 1914 edllion of the Reptla.,. AtI", of ell the
repNters in the worki is jUlt off the pt8'SS. This edItion, WlIh
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w it hout etchi n g. F iu h a nd d rill, etec t nc
d rill. Simple, fast , ec:onom1cal, safe.
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tensuc of these filters, as shown in Fig. 2.
The filter has practically no ripple in its
passband and reasonably good skir ts , al
though the attenuation characte rist ic is n ot
sym me trical at very high attenuation values.
The bandwidth , if the carrier oscillator is set
at the usual - 20 dB point on one side of
the filter response, is about 6 kHz. Such a
filter used alone as the sideband filter in a
transmitter would not be suitable because of
its bandwidth and lack of steep skirts.
However, for use in an rf speech clipper
accessory where the sideband signal is again
demodulated to audio in a closed system,
the filter's characteristics are adequate . The
filters are relatively new on the market and
if they are not available locally , one should
inquire directly of the manufacturer for
distributor information . The manufacturer
may even be inclined to assist in o btaining
the filters at reduced cost if one indicates
that they are being used for amateur radio
purposes in circuits which utilize the filters '
uniq ue characterist ics. The filters are the
"sharpest" ones which the manufa cturer
currently produces and are rated as nominal
4 kHz bandwidth units designed for narrow
band AM reception .

Practical Circuitry

Besid es the use of the filters jus t de
scribed, the practical circ uit o f the rf clipper
unit makes use o f another inexpen sive item
commercia lly available from any majo r mail
order house. This item is the Miller 8902-B
i-f amplifier module which also sells for
about $5. With the use of this item, the
relatively co mp lex looking block fun ctions
of Fig. I reduce to basically a simple
interconnection of various modules as shown
in Fig. 3 . The diode balanced modulator can
either be separate diodes (IN63 or similar) or
a diode array such as the RCA CA-30 19.
This array provides su fficien t matched
diodes for both the balanced modulator as
well as for the rf clipper diodes at a low total
cost. It has the advantage o f providing
some what better modulator performance
than separate diodes because each of the
diodes in the CA-30 19 are inherently
matched . The carrie r oscillator is a simple
conven tional circuit where the collector out
put circuit is broad ly re sonated by the tank
circuit consisting of the 220 I'H choke and
630 pF capacit or. The circuit will work well
with any standard 32 pF cryst al and this fact
plu s the relatively soft skirts o f the sideband

,

2 .11(

561(

arc ;h; 27

AUDIO I I.lH nrc • , •r- 100 BAL. , e a a 1
1

A~~R£X • 2 MILLER •INPUT 15 0 21 0' 8902 -9 s

X' ~.OOI5
210 .~

.0015 '"
1; '7.0 00

50 BALANCE I
04 158.5 KC

..0 .m m• 220 ;:: 0' e • , e ,

"~
a 1 AMPEREX
2 MILLER • 2 5 0021 40' 8902-8 , !5.8K

I; OO!5~ _ 1;'7
"

,
~680 ; 220

;:: 56 '" !5.6K 2 .7K

I-SK :;:
220

0' ," " 0

1; '7 1;7

"
" 0

<70 j ' 2 I MH RFC

• I 1 1 •

+ 9-12 VDC

,\147 0 0 '4700l /n
Fig. 3. Wiring requires little circui t construction; mostly jus t interconnec tion between i-f m odules and
filters. Separate diodes such as IN64 or IN 91 4 can be used bur use of RCA diode array CA 3 0 19 con
taining six match ed diodes on one chip is recom m ended fo r rhe balanced modu la tor.
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2N466 of HEP254.

fil ter elimina te the need for any frequ en cy
adjust me n t circuit for exac t oscilla to r o ut
put frequency .

The audio inpu t to the ba lanced mod ula
tor can be supplied fro m the o u tpu t of an
existing speech compressor. Most compres
sors will have more tha n sufficient o utput
level to drive the balanced modulator. In
case o ne doesn' t wan t to use this approach, a
simple sepa ra te audio amp lifier can be bu il t
as sho wn in Fig. 4 . Also, anyone of t he
grea t number of micro phone preamp lifiers
availab le o n the market in kit or module
form can be used to drive the modulato r.
The rest of the circu it ry is just the intercon
nection of the i-f amplifier modules and the
sideband filte rs. The diode clipper circuit is
placed between the amplifier modules. Sepa
rate diodes as shown in Fig . 3 can be used
but , again, it is advantageous to use the
diodes available o n a diode array such as the
RCA CA-30 19 because of the ir ma tched
qualities. The emitter-base junction o f cer-

" ta in tran sistors, suc h as the 2N 3702, also
_make excellent diodes for clipping purposes.

The prod uct detecto r fo r the fi nal SSB signal
afte r the second sideband filte r is a diode
ring demodulator, the injection voltage be ing
supplied by the carrier oscillator for the
bala nced mod ulator. Again , eit her separate
diodes or a diode array can be used , al
though in the case of the demodulator, the
use of mat ched diod es is ra ther unnecessary .
T he sligh t dist o rtion produced by un
ma tc hed diodes, considering the overall d is
tort ion products in the rest of the syste m is
insignificant .

In Fig. 3, connections are show n being
made to a pin 8 o n the i-f amplifie r modules.
The modules as purchased do have a pin 8
but it is not connected in ternally . A very
slight bridging connection must be made
internally in each module as shown in Fig. 5.
If one carefully examines the underside of
the module wiring, which can be easily
exposed by lifting t he cover via be nding of
the cover tabs, a solder line will be fo und to
go by pin 8. This solder line connects t he
" ho t" side of the link o utpu t o n the last i-f
tra nsfo rmer wit hin the module to the built
in AM det ecto r diode in the module. The
solder line can be easily fo und by also seeing
ho w the diode is wired in on the top of the
module board . A circuit diagram is supplied
with each module and tracing of the circuit
ry is relatively simple. In any case , a simple
solder bridge is made from pin 8 to the
above described solder line .

Construction and Adjustment

Const ruc t ion of the unit can be mad e on
simple perforated board stock . T he pho to-
graph shows my co nst ruction. In this case,
three small (about 4" x 2") boards were
used . One contained a speech compresso r.
That shown co ntains the balanced modula
tor, carrier oscilla to r, first sideband filter
and first i-f amplifier module . The third
board co ntained the clipper diodes, seco nd
i-f amplifier, seco nd sideba nd fil ter and the
produ ct detecto r (ring demod ulator). All
three boards should be co n tained in a small
metal enclosure. T here is no particula r lay-,
out of parts req uired , ex cept to keep the
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various rf leads as short as possible. Be sure
that the filter cases are grounded (center
solder pin) and that the i-f amplifier module
cases are grounded (solder to one of the case
tabs). A somewhat awkward arrangement of
trimmer capacitor is shown in the photo
graph. Two 25 pF trimmers were connected
in parallel to duplicate the single 50 pF unit
shown in the schematic for the balanced
modulator capacitive balance. Two other
trimmers were used in the crystal oscillator
circuit which proved completely unnecessary
and are not shown in the schematic.

,ADDED CONNECTION

1-------------0
~

I

~ : "

0' 0'

s

a

r

checked after the product detector by feed
ing it through any available audio amplifier
system. The clipping circuit should not
normally require any adjustment. If the
clipping, however, sounds too harsh or dis
torted, a 10K potentiometer can be added
before the clipping diodes to regulate the
signal level feed to the diodes to a value
which provides the best sounding final
audio. The i-f amplifier modules as well as
the sideband filters have screwdriver adjust
ments on top for the i-f transformer which
are a part of each unit. These transformers
should not require adjustment unless some
how their factory adjustment was changed.
If one trys to touch up these adjustmen ts,
do so for maximum signal level output from
the product detector while listening that the
final audio output does not become distor
ted. Rather than using an audio signal
generator, the audio output from a small
radio tuned to a local broadcast station
makes a good audio test signal source.

Fig. 5. Minor modification is necessary to Miller
8902·B i-t module as shown. Pin 8 is normally not
used.

A HC-16jV type crystal is shown but this
type of crystal cut to the carrier frequency
required is expensive. An FT253 holder
crystal will function just as well, of course,
and a particularly good value can be found
in this type of crystal from JAN Crystals.
They will supply such a crystal cut to any
frequency desired in the 350 - 500 kHz
range for just $1.75 plus postage. This larger
crystal holder can be soldered directly on
the perforated board without any need for
the crystal holder.

Adjustment of the unit is quite simple
since only the carrier balance controls
(resistive and capacitive) require adjustment.
The easiest way to accomplish the adjust
ment is to listen to the SSB signal on a
receiver before the clipper diodes. Without
any audio input, the 100 n carrier balance
potentiometer and 50 pF balance control are
successively adjusted for minimum carrier
level. If available, a sensitive voltmeter with
rf probe can also be used to make the
adjustment. An audio test input is then
applied and the SSB signal before clipping
checked for clarity. The signal then can be

66

Summary

The rf speech clipper described can be
constructed relatively inexpensively and will
provide very good results. It is difficult to
assign a definite dB value to the improve
ment in transmission capability that an rf
clipper provides. Numerous tests have shown
that such a speech processing method is
superior to other forms. The unit described
was tried, using the same equipment setup,
against equivalent types of processors using
more elaborate components and techniques.
Under difficult QRM conditions, it provided
as much an apparent signal intelligibility
increase as any other unit. When signal levels
improved, its distortion became apparent
sooner than that of units employing, for
example, two mechanical filters for sideband
filtering. Distortion in this case means only
distortion within the passband of the trans
mitter being used and not a broadened
signal. Therefore, used when appropriate
under difficult conditions, the clipper did
prove to be one of the most useful accessory
items that one could devise for use with a
transmitter versus dB's gain per dollar of
expenditure.

...W2EEY
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Ann Lemert
2224 Sandra Court
Lexington KY 40504

PROFESSOR
LECTURE

BEAMS SPECIAL
TO CLASS

" I was delighted whe n it worked!" he
recalls . " For abou t a year, I listened to ham
broadcasts, whett ing my en th usiasm."

" Prodded by his frie nd, Doc got h is
license in 1967. He ea rned the Ge nera l
license in 1968 and moved up to Advanced
status in 1970.

university to recomme nd a Christmas gift,
.. .. . something electronic," for his son to
build. The friend, Wally King WA4NNZ,
suggested a radio. Dr. Olds chose a $40
combi nation shortwave and standard broad
cast kit from a catalog.

•

I

1--..
(

Doc WB4 GNL of Lexington, Kentucky. in his
shack. (Pho to by A b Lemert.)

That first set led to others , includ ing a
tra nsceiver he built for a fo rmer student
(Oliver TI30 D) who moved to Costa Rica
three years ago and teaches anima l breeding
there. They have mai ntai ne d a weekly sc hed
ule since .

Dr. O lds' so n ma y have ins pired th at
o riginal rad io kit purchase, but it wa s the
fa the r who has been hook ed hy a hobhy he
finds bo th stimu la ting and rela xing.

. . . Le mer t

I

W hen Durward Olds bought his first
radio kit , he intended to build the

combination sho rtwave and standard broad
cast set only as a sort of test run . If the set
worked , he plan ned to get another for h is
l Lyear-oid so n to build .

The se t worked. And j ust last win te r, Doc
Olds WB4G N L co nd ucted what may be the
first classroom lecture delivered by ham
radio. Dr. a ids is pro fessor of animal science
a t the University of Kentucky in Lexingto n ,

The lecture was given at the invita tion of
Arlo F . Shelley K7KNQ. biology and physics
instructor in the little town of American
Fork , Utah. Dr. Olds accidentally contacted
Shelley one week end, and before their visi t
ended, fou nd himself scheduled as "guest
lectu rer" the fo llow ing week for Shelley 's
high school biology class.

" I wasn' t sure a t first he was serio us
abo ut the invitation," Doc recall s. "Moving
radio eq uipme nt and antennas to the school
would be a rea l chore."

The lecture, " Reprod uct io n and Artificial
Insemina t ion of Farm Animals," was broad
cast from Dr. OIds' wood-pa nelled ham
shack in t he base me nt of his home . Written
especia lly for this class, the 50-min ute talk
included so me material Dr. Olds has used
whe n addressing u niversity freshma n classes.

Shelley relayed q ues tions from the class
at ten minute identification intervals, and
again ut the conclusion of the lecture .

' 1 W;JS quite impressed hy the questio ns
these students asked." commented Dr. a ids.

Besides the stude nts, th e aud ience in
Utah Inc lud ed the sc hool principal, a news
paper re porte r and a professo r fro m Brigham
Yo ung Universi ty .

l-ive years ago , Dr. Olds asked a colleague
in I ill' dairy science department at the
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H. W. L u fkin W0SlI
1219 R acine Street
Aurora CO 800 10

M y fr iend s' ham shac k was lo cated in a
large room adjoining their hardware

sto re , and what a ham shack it was ! The first
thi ng tha t caught my eye was the h uge
transmitter, which co mplete ly filled o ne e nd
of the ro o m fro m floor to ceiling and fro m
wall to wall. "This ," said my frie nds, " is a
ho me built , o ne k ilo watt phone transm itter,
with a pa ir o f 849 tubes in the fin al
am plifie r, modulated by an other pair o f
849s." After answering so me o f my ques
t ions about th eir "homebrew broadcast sta
tio n ," my fri end s pro ceed ed to turn o n
seve ral switches o n the transmitter, and
then , with a lead pencil a ttached to a lo ng
ins u lated ro d , struck some of the biggest,
brightest, and no isiest arcs fro m the final
stage tan k co ndense r that I h ad eve r seen !
Perh aps my face showed my thoughts, o r
maybe my friends merely made a guess , but
they gave me the microphone with the
inv it ation to "Ca ll a CQ o r t wo ." The CQ
ca ll I gave that day must have betray ed my
excite me nt a nd inex perience , but an a nswer
came q u ickly fro m a sta t io n in Illinois,
war mly welcoming me to the 80 meter
phone ba nd .

The friends respo nsible fo r my first 80
meter QSO were Ray and Leo W9 BXC o f
N l'W Prague , Minnesota , and the year was
I lJ 34 . Sin ce th at da y in 19 34 , and eve n
th ough I o perut c o n se vera l o ther ban d s. 8 0
re mai ns Illy fuvo ritc . It wa s I lJ4 8 he fo re J

pu t a kilow.u r o f Illy o w n o n t he ai r , hut by
t hen hi gh power w as qu it e com mo n . and it
1t;1" never given me l ilt' l hr ill t h at I Ill' firv t
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QSO wit h the W9BX C kilowatt produ ced so
many years ago .

Very o fte n o ne hears the remark th at 8 0
meters is an " o ld man 's band ," and th a t it is
go od o nly fo r rou nd tabl e QSOs o r h andling
lo cal message traffic . In answer to these
sta temen ts, firs t let me say tha t 8 0 mete rs
do esn't have any more " old men " o n it t h an
any other band , with th e po ssible e xcep tion
of the Novice bands, and furth ermore , the
term " old man" is mu ch better expressed by
the word s "old-t imers . ' It might be well to
remember that whether you've been licen sed
for as mu ch as fift y yea rs, o r as litt le as f ift y
days, yo u' re an " old -timer" to the fellow

W0S 11 operatin g as DL5UW in Bi rburg, Germ an y .
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INTRODUCING. "
PRESCALER KIT Model PD-3Ot K

Model PO-3D1 is a 300 MHz presca ler
designed to extend the range of your counter
10 times. This prescaler has a built-i n preamp
with a sensitivity of better than 50 m V at 150
MHz, 100 mV at 260 MHz, and 175 mV at 300
MHz. The 95H90 scaler is rated at typical 320
MHz. To insure enough drive for a ll counters, a
post amp. was built-in .

,- -

• • •

"master charge'..-,,- -<-•

Write for Catalog

8.tNdM£RICARD

I

For additional information see p . 1 /.
February 1973 73 MAGAZINE.

PD-301 K KIT with POWER SUPPLY

$43.50
Shipped day order is received . . . .
Include $1. 50 for postage/insurance .

The prescaler has a self-contained power
supply regulated at plus-minus .08%. T he
PO-301 is supplied without power supp ly if
desired (input 50 ohms) (output Hi Z). The
Po-301 has been tested on the following
counters: Hea th Kit 1 B101 - Heath Scientific
105 - Monsanto 105A - Miida - Regency 
Beckman - Hewlett-Packard 5248 - and
many home builts. In short to this date we do
not know of any counter that the PO-301 has
failed to work well with. All prescaler kits are
shipped with 4" x 4 " x 1%" light grey cabinet.

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801

who got his license after y ou did . Secondly,
although 80 meters is generally considered
to be a good band for round table QSOs, and
traffic handling, it is also one of our better
DX bands, especially during the hours of
local darkness.

The question is often raised as to just
what the best antenna is for 80 meter DX
work. The answer to this question will
depend largely on what the particular ama
teur concerned can provide in the way of a
mast, or supporting structure ; an area, or
space in which to erect the antenna ; and the
muscle power to complete the installation.
These 80 meter antenna systems range in
size and complexity from a simple "inverted
V.. 10 or 12 meters above ground (such as
the one Gus Browning and I put up for his
operation as W4BPD/LX) to the two ele
ment 80 meter cubical quad , 80 meters
above ground at the QTH of Bob W5KFD in
Houston , Texas.

It has been noted long ago that an
effective 80 meter DX antenna is the semi
vertical type , and the quarter wave length
vertical. or combinations of phased quarter

wave length verticals are very good DX
antennas also.

I have not mentioned any form of hori
zontal antenna in connection with working
80 meter DX. The antenna must be one
which provides a low vertical angle of
radiation to be effective for DX work. This
fact rules out the horizontal antenna unless
it is erected approximately Y2 wave above
ground . Oh yes, you'll hear stations that
manage to work some DX with a horizontal
doublet only 10 or 15 meters high, but their
DX signals will never be comparable to those
of the stations with the low angle DX
antennas.

It is always very difficult to put a value
on how much a given station 's antenna
contributes to his signal, but I'd say that a
ratio of 80 per cent antenna to 20 per cent
power seems to be about right. I personally
find I can work my share of DX on 80 with
a power input of 100 to 200W.

If you don't operate 80 meters now, give
it a try and find out how mu ch fun you 're
missing. Like I said, it's my favorite band
and it could be your favorite band too, once
you get your feet wet. ...W\lSIl
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Peter Lovelock WA6AJZ
1330 California Ave.
Santa Monica CA 90403
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Fig. 2. Schema tic of the audio Bishop noise lim it
er.

detector or a subsequent af stage, very
satisfactory reduction of impulse noise peaks
can be accomplished (see Fig. 2) . If the
limiter can be connected before an audio
derived age circuit , it is especially effective
in reducing the take over of receiver gain
caused by noise pulses developing age.

The audio Bishop fun ctions just like its i-f
cousin . Audio signals rectified by the two
diodes develop a bias across R I and C I, such
that the dio des are back-biased and can only
conduct when signal peaks exceed the bias
level. Short duration pulses exceeding the
desired signal level are therefore clipped . The
limi ter is a full wave ty pe and is self
adjusting to the signal leve!.
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T he Bishop noise limiter has proved very
effective fo r CW and SSB reception .

Series-type audio limiters usually function
poorly with these modes. The Bishop circuit
is connected across the primary of the last i-f
tra nsformer (Fig. I), and with 4 55 kHz or

tower frequency i-fs, only a slight retuning
of the primary winding is needed to co m
pensate for stray capacitance .

With higher frequency i-f' s in the ra nge of
5 to 9 MHz, detuning of the primary beyond
the range of adjustment and even instability .
may result fro m attem pting to add this
circuit. Some comme rcial equipment circuits
are not suitable for incorporating the Bishop
limi ter. This is usually in transceivers, which
lack noise limiting circuits while needing
them most for mobile operation .

Fortu nately, the Bishop limiter will work
almost as well at audio frequencies as it does
in the i-f region . By using the correct
compo nent values and connec ting the limiter
across the audio output of the produ ct
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As shown in the photo, this handy little
circuit can be built on a 2. 5 x 3 cm piece of
perforated board . T \Je two leads are just
soldered to a convenie nt audio connection
and ground. If you want to be able to switch
o ff the limiter, a suitable switch may be
connected between the ground lead and
chassis-ground, . as shown in the schematic .
The circuit board may be encapsulated in
epoxy, or simply wrapped with plastic in
sulat ing tape, and tucked into some con
venie nt com er of the rig.

Come trade-in time , the limit er can be
removed by disconn ecting the two leads,
leaving no evidence of modificatio n.

.. .W6AJ Z

The audio Bishop component board layout.

The component values are dependen t
upo n the impedance of the audio circuit ,
and those shown in Fig. 2 are suitable for
the SDK load (af gain pote ntiometer) in my
Galaxy transceiver. The table shows alter
nate values fo r other common load resisto rs.

Some adjustme nt of RI /CI values may be
required for individual applications. Increas
ing Rl will reduce clipping, and vice ve rsa .
C I sets the tim e consta nt of the bias o n the
diodes, whic h must be long enough to
maintain bias between speech peaks. Too
large a value of C I will permit noise to
increase the bias and degrade the limiting
act ion.

The diodes are fast-switching silicon
types, and the I N9 16 types are ty pical. Any
residual clipping distortion can be minimized
by connecting the capacitor cf', with a
suitable value to cause a 3 dB roll-off at
about 2.5 kH z.

For
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Norman H Drechsel WA 3KEY
P O. Box 498
Quakertown PA 1895 1
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T he Jet d Eau de la Rade , thru sting
400,000 gallons of water 4 27 fee t into

the air every hou r appears to be much less
than th e World s tallest fo untain from my
comfortable window seat 5 ,000 feet above
the lake . Spying Geneva through my port
window o n Air Fran ce flight No 026 from
so me where in the Mediterran ean is just as
exc iting now as the first time I viewed it o ne
year ago. The model-l ike city as well as the
horizon disappear from view as we bank
right beginning o ur final descen t to Geneva
Internati onal A irp ort.

Geneva isn't at all like an Am erican cit y,
or any other international city for that
rna t ter - unexpectedly small , peacefully
quiet , imm aculately clean, outwardly fri end
ly a nd surrounded by breathtakingly beauti
ful countryside. Why '? This is Switzerland,
land of cuckoo clocks, chocolate, cheese and
amateur radi o stat io n 4U lITU.

Definition: "D'Xpedition" is operating
under a special license agreeme nt as the only
amateur statio n in a call area recognized
individu ally on the DXCC list. Now there arc
two ways to go o n a DXpedition; (I) you
can pack up all your gear. rent a tent ,
borrow a slee ping bag, generator and tin
cookware set, buy controlli ng int erest in an
aluminum tubing company, make reserva
tions with Air India along with the Peo ple's
Government of th e Malagasy Replublic (and
by all means don't forget an ex tra pair of
fina ls) or , (2) you can simp ly visit 4 UllT U.
Assuming that we 're all inherently lazy and
using the excuse that we're down to o ur last
pair o f finals anyway, we'll choose the
seco nd alternative to a "DX'ers Parad ise ."

Once yo u've gotten unpacked and have
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secured ail-day Lake Geneva stea mer excur
sion tick ets fo r the XY L and number o ne
son, you're ready to head up to the "shack ."
Take a taxi , o r better yet, stroll alo ng the
lake's east shore following the signs to Place
de Nations. At the top of the hill lo ok to the
left for a large white building, The one with
the "aluminum forest" o n top - that' s the
International Telecommunications Union
building. Go inside and take the e levator to
the fift h floor, bear left and keep a n eye o ut
for the door with the QSL card o n it. Within
its walls - DX LAND - United Nations
ama teur radio stat ion 4 UIITU.

Aft er lunch I was greeted by Mr. Brossa
who informed me that he was not a ham but
was well acquainted with the Internat ional
Amateur Radio Club and its station. He is
emp loyed by the International Teleco m
munications Union, wh ich is a branch of the
Unit ed Nations. One hund red and fo rty
countries o rgan ized the I.T.U . to help regu
late , plan and standardize international tele
communications. Mr. Bro ssa's assignment is
co mpiling quarterly time/ frequ ency charts
of the world's international broadcast sta
tions. A complica ted and tiresome job, even
with the aid o f the modern Univac co mpu
ter. From his pocket he pulled a key and
o pe ned the door to " R F Heaven ," the !IF
shack o f 4U ll T U. After a frien dly briefing
on the station's operat ion and equipme nt,
Mr. Brossa wished me luck, asked that I
phone his office befo re leaving, a nd then left
me to my o wn fancy .

What a shack! Fro m my padded swivel
chair it 's a sight to beh old . Three walls are
plastered solid with certifica tes and awards
from every DX co ntest ever held. And
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between the certificates, at least a thousand
or two exotic QSL cards. The wall to my left
from ceiling to floor is glass. The view 
fantast ic. In the foreground the city of
Geneva . Rising majestically from the still
waters of Lac Leman, the fountain, now
very much fitting its title as the world's
tallest. Across the lake on the sloping green
countryside are the esta tes in the village of
Cologny . All set against a backdrop of Face
du Mont Blanc, capped with early summer
snow. The desk directly in front of me
contains a Collins KWM-2 transceiver, 30L-I
linear and Collins station control. To my
right, another table with a Hallicrafters
SR-2000, external LMO and station control.
The station welcomes visitors during regular
business hours Monday through Saturday,
and of course, any time during contests. All
of the equipment was a gift from the U.S.
government to the U N. - l.T.U. in Geneva.
And the antennas - you name it, they've got
it up on the roof!

Let's see , I'll tune up the "S-line" on 20
SSB, point the TH6-0X at about 300 de
grees and see if the band's open. "QRZ
Twenty, this is Four Uniform One Italy
Tango Uniform, United Nations - Geneva."
ZAP!! A GW3, OK5 and an SM6 all called
me at the same time. "Let s take the GW3
station first, this is 4UIITU, bye."

"Thanks for the fine QSO Norm. You're
my first 4U I, please QSL. 73 and good luck
to you there in Geneva. 4UlITU this is
GW3UK, clear." The frequency erupted 
the KWM-2's "S" meter flew off scale, so did
I! I was under an unbelievable pile-up. ''The
JW8 station on Bear Island, please call again.
This is WA3 - er, sorry - 4UlITU, bye."

There was more OX on that frequency
than K3HTZ and the combined membership
of the Frankfurt Radio Club could shake a
driven element at! Hour after hour, QSL
card after QSL card, log page after log page,
without ever touching the VFO , the pile-up
grew steadily . "OK gentlemen, we're going to
take a break now. I'll be back in five
minutes. This is 4UIITU Geneva temporarily
clear." "Click" - silence on the frequency,
but a thousand ears waiting for my return.
While gazing out the window I heard a G3
tune up and then call CQ. He was im
mediately jumped on by two stations simul-
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taneously, who told him to QSY or wait his
turn for the 4U I.

"We're back, gentlemen . Thank you for
waiting. This is 4UlITU United Nations 
Geneva, bye on the frequency." After work
ing another page of stations I decided that if
I was to keep my 7:00 P.M. dinner engage
ment, I had better say 73 and pull the big
switch. "Yes , I'm filling your QSL card out
now. Thank you for the call, and I'll look
for you from the home station. XK2AE this
is 4 UlITU standing by for one more contact
before shutting down. This is 4U IITU 
Geneva, go ahead."

The whole band broke loose this time. It
was all I could do to single out a call, but
pick one I did. I completed the QSO, bade
everyone 73 and thanked them for their
patience. "This is United Nations radio
station 4UIITU with WA3KEY at the mike,
at the International Telecommunications
Union Building in Geneva, clear." As I
turned off the KWM-2 and the receive audio
faded away I could still hear stations
calling - "One more QSO. This is 9Q5 ... "
"lust a signal report, please .. . .. "QRZ
4Ul ... "

I entered a note of thanks in the station's
visitors log and phoned Mr. Brossa, who said
he'd meet me at the door and call a taxi for
my return to the hotel. (Or in your case, a
taxi .to Pont du Mont Blanc to pick up the
XYL who has already been waiting two
hours!)

"How do you like it here?" Mr. Brossa
asked. "Can you come back tomorrow?
We'd like to see the station on more often.
We have an ex tensive library on commu ni
cations on the ground floor if you'd like to
stop back in the morning." What could I
say? What would you say? "I'm sorry, Mr.
Brossa, I'm leaving for London in the morn
ing. I had a wonderful time opera ling the
station. I sure wish I could stay longer.
Thank you very much."

"Next time," he replied . "Yes, next
time," I smiled, "I'll be back next time,"

How about it - next time you take a
vacation, tell your wife she doesn't really
need a new washer and dryer. Or take a
second mortage on your new 2·FM rig. Go
OXing 4UI style.

. . .WA3KEY
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CHARGE IT
ON

CALL
FREE

TRADE
ON

NEW

CHARGE IT
ON

BANKAMERICARD

CALL
FREE

TRADE
ON

USED

(9 A.M. - 5 P.M. Central. Closed Sunday and Monday)
•

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
e TEN/TEC
• CLEGG
• STANDARD

eYAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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MEASURE YOUR
VOLTAGE RATING

Fran klin Swan W9SIA
15933 Sou th Grove
Oak Forest IL 6045 2

.. .W9SIA

H aVe you ever wa n ted to se t ~ needle
ga p or a ball gap for a desired arc

po ten tia l bu t d idn ' t have suffici en t ly high
voltage for checking purposes'? Or have you
ever wanted to know th e voltage rating o f a
surp lus ai r variable capacito r'? This pro
ced ure mak es use o f a commo n d c power
supply, a means of measuring capac itance
below abou t 1500 pF, and 0 bit of basic
theory .

The pro cedure is as follows :
I . Set the capacito r to full mesh and

measure its capacitan ce with a capaci
tance bridge, or determine its value by
use o f a standard inductance and a grid
dip meter. Coli this value Cmox

2. Charge th e capacito r with a d c power
su pply having about 500V output.

3. Rem ove th e power sup ply lead from
the capac ito r stator terminal and im
m ed iately begin to rotate the capacitor
shaft toward minimum capacitance.
When the arc occurs due to voltage
build-up in the capacito r, stop ro
toting the shaft .

4 . Measure the capacitance at the shaft
rotation which produced the arc. Call
this capacitance Care.

5. Calcula te the arc potential where Earc
= E x Cmox/Core.

For examp le, a 15-400 pF capacitor is
charged with a 50 0 V su pply and then
ro ta ted to the arc se tt ing which measured
J00 p F. The arc potential is ca lcula ted as
Earc = 500 x 400/ I00 = 2000V. Two or
three add itiona l tries with different shaft
rotat ion directions and/or different supply
vol tages may be used to o bta in a group of
measu remen ts from wh ich to arrive at a
reliable average value. If Cmin is too close to
the mi nim u m capacita nce of the capaacito r,
use a h igh er power su pply volt age. If Cmin is
too dose to th e maximu m capaci tance se t
ting. lise a lo we r powe r supply voltage.
Experie nce shows th at a 20% variation in
results is com mon.
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Theory of Operation

Recall from th e study of capaci tance and
charge th at the charge in coulombs is eq ual
to the product of capaci tance in farads tim es
voltage in vo lts.

Q= CE
The in it ial charge received by application o f
the su pply voltage d oes not have suff icient
time to leak o ff as the sh aft is ro ta ted
toward minimum capacitance. The reduction
of capacitance then must be accompanied by
a proportionate increase in voltage to main
tain the product CE equal to Q. Thus it can
be seen that

Q = Cmax E = Carc Eare
Rearranging the above products to solve for
the unknown Earc yields

Earc = F x Cmax/Care

Notice that the capacitance values form a
ratio so that pF may be used as the units of
measure. Also it can be seen that the ratio of
voltages equals the ratios of capacitance. A
4/1 ratio of capacitance in the above ex
ample yielded an equal ratio of voltages 4 /1.

This procedure is used on needle gaps and
ball gaps by connec ting the gaps across the
capacito r during the measurement procedu re
and adjusting the garnps until the co rrect
capacitance ratios, and thus voltage ratios
and Earc , a re obtained. Obviously, the capa
c ito r used must have a higher voltage rating
than that o f the gaps.

If ambient noise prevents hearing the
small a re , especially for low value capac itors,
a darkened ro om may be required for the
sparking to be observed. Use cau t io n with
both the power su p ply and capacitor. A
series resistor, or resistors, a t the powe r
su pply ou tp u t, can p rovide a curren t limi ta 
tion and thus an elec trocu tio n prevent ative.
Any value of resist ance from about o ne
megohm up to ten or twenty megohms is
acceptable.

Happy zupping!
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74200 Tri-State 256 bit RAM 9.25
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Pes. V Reg. lSuper 72 31
HI performance Amp!.
Voltage follower
Negat ive Regulator
Vol tage Regulator
Vol tage ComparatorfBuffer
Op Amp (Super 741)
Micro power op Amp.
5V lA Regulator
Voltage follower Op. Amp.
Hi performance Vohiilgl!

Comparator
Negative Regul ato r
Negative Regulator
Negative Regulator
Negat ive Regulator
Quad Op. Amp.
Quad Comparator
Posit ive V Regulator
Positive V Regu lator
Pmitive V Regulator
Pos it ive V Regulator
Positive V Regu lat or
Pos itive V Regu lator
Positive V Regulator
AGC/Squelch Amp.
lnteqrated RFfl F Amp.
AF . IF strip - detector
AMfFMI SSB stnp
Pos. Volt Regulator
2 Watt AudIo Amp.
.6W Audio Amp.
Low Noise Duel Pre Amp
Low Noise Stereo Pre Amp
Precision Vo ltage Regulator
Timer
Phase Lock Loop
Funct ion Generator
Tone Decoder
RF - IF Amp.
Op Amp.
Voltage Compa rator
Dual Ditt . Comparator
V Regulator
Comp op Amp.

Dua l 74 1 Op Amp.
Freq. Ad j. 741
Stereo Pre Amp.
FM Mult iplell Stereo Demod.
FM Multiplell Stereo Demeo.
FM Mulltplu Stereo Demod.
Dual Comp. Op Amp.
TV - FM Sound System
FM Derectcr . LMTR and

Aud io Pre Amp.
Quad Amp.
Quad!;llg driver for LEO readout
Hell digit dr iver
Refere nce Diode

WEIRNU
Box 1307
Colton, CA 92324
ph #{71 41882·5387
(ask for FANNIElI

line.r Price SdlMluie
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306
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3900
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113
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1303
130.
1305
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3075
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John R. Watson W4GC
3087 Carnes A venue
Mem phis TN 38111

USE THAT

120 VOLT VARIAC

ON A 220 VOLT CIRCUIT

L INE

Fig. 1. Variac connections for 0 -255V coverage.

FUSE D
orSC~NECT

SWITCH

240V. However , should you have one and it
is fo r 120V only - don 't give up . It can be
use d for this voltage. By connecting the
Variac as shown in the diagram, you will
notice that both lines of 240V and the
neutral , are brought to the Variac . By means
of a double-pole, double-throw switch, o ne
may in o ne position obtai n 0 - 135 V and in
the other position, 0 -255V. This connec
tion will give full coverage from 0 to 255V.

I have told ma ny amateurs abou t this
connectio n and they were very pleased that
they could use their 120V component on
the 240V source. There are many uses fo r
this circuit - varying the input voltage to
tra nsformers, for charging batte ries, p ri
maries of silver plati ng transformers , and
others too numerous to name.

I have used this idea on the primary side
of my 240V plate transformer, and it is very
useful i n tu ning up the high power amp lifier
by voltage redu ction on the plate.

So , boys. drag out the old 120V Variac,
blo w the dust off. and put it to usc .

. . .W4GD

L EF T POSITION OF SWITCH'
0-1 35VOLT S

R IGHT POSI TION Of' SWITCH
120· 2 55 VOLTS

T here are many times when a variable '
so urce of 240V would be very de

sira ble. Unless a Variac or variable voltage
transformer is used, the varying of the ac
voltage is quite difficult.

Many types o f these variable voltage
devices are on the surplus market ; however ,
most of these are fo r use on a 120V line
usually fu rnishing voltage u p to 135V.

Should o ne want to vary the 240V
source, the need arises to obta in a Variac for
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Western Sate II ite
Ralph E. Taggart WB8DQT
4515 Oakwood Drive
Okemos MI 48864

Picture On

Your SSTV MONITORS

M ost radio amateurs are probablyarm
chair astronauts at heart. With this

inte rest in the space program, the idea of
receiving weather sate lli te pictu res has pro
bably occu rred to many. The proble ms of
setti ng u p a receiv ing station and acquiring
and operati ng su itable facsimile ap paratus
has pro bably discouraged many of those
who have considered the problem. This
art icle wi ll describe a simple video converter
syste m that wil l permit sa tell ite pictu res in
the APT (Automatic Pictu re Transmission)
mode to be d isp layed o n standard SSTV
mo nitors with only slight monitor modifica
tions whic h will have no effect on the
monito rs fu nc tio n in the SSTV mode. In
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add itio n, the use of readily available 2m FM
gear in the satellite receiving system will be
described.

The APT Picture Mode

APT pictures are tra nsmitted at the rate
of four lines per second fo r a total of 200
seconds, producing a high reso lution 800
li ne picture. The video and sy nc informa tion
are transmitted by vary ing the amp li tude o f
a 2400Hz audio tone. The video sh ift from
black to white is accomp lished by varying
the subcarrier fro m near zero to 80% of fu ll
amplitude. A sync pu lse last ing 125ms is
tra nsmitted at the beginning of each line as a
bu rs t of 100"';'; subcarr ier ampli tu de . The
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Heath GR-110 scanning receiver with video
adapter.

substituting the proper crystals and repeak
ing the front end circuits. The ATs satellites
have low powered transm itters and this in
comb inatio n wit h their extreme alt itude
(22,000 mi les) requ ire good rece iver noise
figure and sensitivity . A good MOsFET
preamplifier would probably be adequate
even if a relatively poor receiver is used as
the heart of the receiving system. My own
installation, illustrated in Fig. I , uses a
Heathkit GR-1 10 scanning receiver with a
number of satellite crystals, including the
135.6MHz frequency used by ATs 1 and 3.
A Vanguard model 201 preamp tuned to
136 .5MHz provides the required system sen
sitiv ity and noise figure.

•
•

•

-. "AU .... -• •- coo-•() I

•

•

My own solution to the antenna problem
co nsists of the simple expedient of using a
HyGain S-e lement yagi for 2m. Th is antenna
provides excellent results desp ite the off
reso nance operation. My own experiments
indicate that the ATs signals are horizon
tally polarized and the antenna should be
oriented with this in mind. I would be happy
to provi de data on aim ing the antenna to
anyo ne who is actually construct ing a receiv
ing station. The process is fairly si mp le but
wou ld take up more space then is justified in
an article of this type.

ATs picture transmissions are on a daily
sched uled basis. I use a 24-hour timer to
turn on the recorder and receivi ng system at
the proper time each day. The nature of the
video converter is such that recordings of the
satellite pictures are indistinguishable from
"live" transmissions and the use of tape is
very convenient. Recorders with automa tic

The wi de availab ility of 2m FM gear
makes the construct ion of the receiving
system an easy task . Most of this sort of gear
can be se t up o n the sate lli te ban d by merely

pic tures are transmitted in the FM mode in
the 135 to 138MHz band . The deviat ion of
these signals is approx imately 10kHz.

There are presently three sa telli tes tra ns
mittin g in the APT mode. EssA 8
(137.62M Hz) is in a near polar orbit at an
altitude of approximately 900 miles. This
satellite makes approxi mately three useful
daylight passes per day within range of a
normall y equipped ground stat ion . Unfor
tunately , EssA 8 is nearing the end of its
o perat ional usefulness in t hat picture quality
is decl ining rapidly. There are no other
satellites of this type pla nned for use with
APT. Two other satellites, ATs 1 and ATs
3, are presently relayi ng excelle nt APT
pictures o n a worldwide basis and syste ms of
this so rt will pro bably be operating in the
foreseea ble future. These two satellites are
loca ted in sy ncronous orbits over the
equator and thus maintain the same re lative
position in the sky at all t imes. This is very
convenie nt in that an antenna can be per
manentl y aligned o n the satellite of interest.
Since there is no relat ive motion between
the satellite and the ground station there is
no do ppler shift. Fixed tu ned receivers of
relatively narrow ba ndwidth can thus be
employed effe ctive ly. Th e ATs satellites
retransmi t compu ter gridded pho tos from
the NOAA 2 satelli te providing cloud cover
photographs wit h map outlines for most of
the earth's su rface. ATs 3 also provides spin
scan photo graphs of exce lle nt quality,
examp les of which are provided in t his
art icle. The spin scan system o n ATs 1 is
unfortunately no lo nger fu nctioning. The six
spin scan photos available from ATs 3 each
day provide an overlappi ng photographic
mosaic which covers virtually all of t he
northern hal f of the weste rn hemi sphere.
These pictures are very clear and excell ent
te rrai n details can be o bserved if the wea ther
is clear over the area of interest. The primary
emphasis in this article will be on the
recept ion of ATS pho tograp hs.

The Receiving System
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Fig. 1. Schema tic of video converte r.

level co ntro l o r o ther forms o f agc ma y not
be desirable in that they may "swa mp o ut"
so me of the amplitude varia tions in the
audio signal, but these types o f recorders

should not be ruled out with out a tr ial. My
own recorder is an old two trac k monau ral
mach ine whic h provi des excelle nt resu lts at
3 3/4ips. Results are equall y good at 1
7/8 ips bu t the faster speed makes fo r a more
accura tc cueing job. Recorder and receiver
au dio gai n should be kept consta nt from day
to day to eli mina te the need to co nstan tly
make gain adjust me nts during p ictu re read
o ut. I fi nd the most co nvenie nt procedure is
to set the receiver and rec order ga in for
maximum allowable VU me ter readi ng of
the recorder using the noise o utput from the
receiver prior to a picture transmission. This
noise output is a convenient reference level
that will no t cha nge a nd has the advantage
th at its always available. The constantly
vary ing su bcarrier level in the actua l picture
transmission cannot be used fo r th is purp ose
unl ess an oscil loscope is avai la ble to assess
peak signal values. Obviou sly the use o f the
near "white noise" output of the receiver is
an easie r solutio n.

The Video Conver ter

The func tio ning of the video converte r
will be o utli ned o n the basis th at it will be
interfaced wit h the WB8DQT SSTV monitor
(73 Magazine, Augu st 1973). The basic
fu nctio ning of the converter is unaffected by
the monitor used , but the precise co m
ponent values used in the modi fication of
the monitor will vary with o ther monitors
an d so me exper imentation will probab ly be
required.

Proper disp lay of the sate ll ite video on
the mo nitor crt is easi ly accomp lished. APT
outpu t from the recorder is routed to the
video converter input where the vary ing
2400Hz subcarr ier is ste pped up in voltage
by T1 and appl ied to the gr id of the monitor
via a .005I' F ca pac ito r. The brightness of the
crt trace will increase with an increase in
subcarrier a mp litude. Desp ite th is rather
simple scheme for video disp lay , a n excell ent
gray sca le is ac hieved and there are no dc
restoration problems. The vo lu me contro l of
the ta pe recorder is used as the syste m
con trast contro l.

The sy nc syste m is sligh tly more comp lex
and invo lves most of the c ircui try of the

APT VI DEO
FROM C(lN V[ RTH .
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Fig. 2. Req uired e ddiuons to th e monitor circui t !O incorpore ie the APT m o de.
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un it. The 4 Hl line rate in th e sate llite is
derived by counting down from th e 2400Hz
subca rricr (2400/600 ~ 4 ). We will derive th e
pro per t iming fo r th e crt vi deo d isp lay in
prccise lv the same way. Although it is
possib le to count down direct ly from the
sate lli te subca rrie r, a slight lv more re liable
pro cedure was chosen. A sample of the
2400Hz satell ite subcarrier is fed to th e
input of an NE565 phase lock loop (PLL).
Only a very small audio volt age is required
fo r th e opera t ion of the device a nd diodes at
the input limit the applied signal to a safe
value. The PLL contains an internal vol tage
contro lled osc illa to r (vco) wh ich, with
proper selection of the externa l components,
will lock onto the aud io frequen cy present
at th e input. The PLL vco track , any
varia tions in the frequen cy of the subcarrier
signa l at th e input and thu s compensates fo r
any frequen cy variat ions in troduced by th e
recording process. The veo output is esse n
tiall y noise free even if high noise levels are
present at the input of the PLL. Th e o utput
of th e vco serves as the frequency standard
for th e sy nc syste m and is divided by 6 00 by
three 7490 decade counters to produce a
4Hz sq ua re ' wave with the proper svnc
relationship to the satelli te subcarrier signal.
The 4Hz signal is fed to the horizontal
monostable in the monitor where it triggers
the hori zontal deflection system 4 ti mes per
seco nd. In orde r to ach ieve proper swee p
size and linearity, an addit ional Lfiuf capac
itor must be paralleled across the exis t ing
0.471l F horizontal discharge capaci tor in the
monitor circuit. The require d 200 second
vert ical sweep is initiated manually using th e
vertica l reset switch on the monitor. An
addi tio nal 1OOOIlF capac itor across th e nor
mal 50ll F ver t ical discharge capaci tor pro
vides the proper vertical sweep parameters.
Fig. I , shows the schemat ic of the video
co nver ter itself a nd Fig. 2, ind icates the
req uire d additions to the monitor circuit to
incorporate the APT mode. The addit iona l
capacitors in the discharge circuit can be
switched in with a DPDT toggle swi tch,
providing a conve nient way to swi tc h be
tween th e SSTV and APT dis plays. The
video and sy nc connec tions have no effect
on the monitor in the SSTV mode when th e
vi deo co nverter is not in use.

82

The o nly proble m that now remains is
th at although th e line d isp lay o n th e moni
tor is pro perly sy nce d to the Iine sca nning in
the satellite, the display may not be properly
ph ase d. Imp roper phasing means that th e
start of the monitor scanning docs not
coincide wi th the start of scan ning in the
satell ite and is ind icated by th e presence of a
vertical whi te ba r, actually the sa tellite sy nc
pu lse, somewhere in th e picture. The free
runnin g frequency of the PLL vco is se t to
235 0 Hz. When 5 1 is thrown to th e phasing
positio n the vco is u nlocked fro m the
sate llite su bca rrier and runs free, putt ing th e
hori zonta l disp lay out of sync. When thi s
occurs the white sy nc bar will shift over to
the margin of th e p ic tu re since the satelli te
line ra te and monitor line rate no longer
coinc ide . When th e bar reaches th e pictu re
margin Sl is returned to the run position,
th e vco lock s to th e subcarr ie r, and a sy nce d
condi tion is re-established . This process is
summarize d in a d iagram in Fig. 3 .

,

Fig. 3.

Converter Construction

The c ircuit ry is esse ntia lly non-crit ical
and any mechanical assembly wh ich perm its
proper interconnection of the circu it cle
ments may be used . My own unit is con
structed in a Ten-Tee enclosure shown in the
pho to . The unit need no t be large a nd cou ld
ac tually be built into th e monitor if desir ed.
The power, phasing, and vco frequen cy
co ntrol ( R1) are located on the fro nt panel.
The power connector, input and sync and
video o utput are o n the rear apro n. The sy nc
and vi deo connectors added to the monitor
CJ n be placed o n th e rear apro n. The DPDT
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toggle switc h for changi ng between the
SSTV and APT displ ay is mo st conveniently
located on th e front panel of th e mon itor
although this is certa inly not req uired.

Alignment and Use

Pl ace 5 1 in the " phase" posrtron and
adjust the vco frequ ency control for 2350Hz
a t TPI . This frequency is not too cri t ical a nd
initia lly setting up fo r a frequency just
slightly higher than the 2300Hz SSTV white
frequency will do for a sta rt. If the free
running veo frequ ency is too close to
2400Hz phasing will take longer to acco m
plish wh ile if the frequency is too fa r from
2400Hz phasing will be too rapid to be
acco mp lished accura te ly . In practice , the
final setting of R1 is adjusted to provide a
co mfo rta ble phasin g rate.

The monitor d isplay should be viewed in
a dar kened room to visually evalua te the
nature of the pictures. A dar kened ro om is
absolutely essential for photography since a
200 second time ex posure is required. With
no APT input adjust the monito r brightness
for a barely visable trace. Advance the APT

recorder output for a good black to white
video swing on the moni to r display. If the
vert ical sync bar is present , place 5 1 in
"phase" until the bar moves to the margin of
the pic tu re and then return th e switch to
" ru n."

Operational Notes

ATS 3 tra nsmit s o n a frequency of
1 3 5 . 6MH z f r om 073 0 · 08 15Z a n d
2045·2130Z. The firs t transmissio n of the
day consists of APT orbital pred ic tion data
a nd NOAA 2 grid ded pictures. The seco nd
transmission sequence consists of 6 spin scan
photo s and updated NOAA 2 ph otos. There
is a white calib ration signal tra nsm itted
be tween eac h pictu re and ph asing is easily
set up at the beginning of a picture se
quence. As long as th e recorder is not turn ed
off, proper phasing will be maintained
th rou ghout an enti re sequence of pictures.
The sta rt of each p ictu re is c learly audib le
and the vertical reset switc h can be pressed
to initiate the vert ical scan.

Photographing th e displ ay consis ts of
ma king a 200 second t ime exposu re as the
disp lay reads out. I have used Plus X and
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Panatomic 35mm film. Po laro id also wo rks
well. The 73 SSTV Hand book contai ns
info rma tio n o n mak in g photograph s from a
monito r displ ay and the same techn iqu es
may be use d for the APT pictu res.

There are a total of six sp in scan photos
transmitted each day by ATS 3. These
photo graphs are part of a single photo
graphic mosaic . The photos fit together, in
order of their transm ission. as sh own in Fig.
4.

I 2 3

4 5 6

Fig. 4 . MO$clic plan of 6 spin scan photos.

The best pictures are o bta ined when the
sate llite signa ls are fu ll quie t ing in the
receiver, alt hough acceptable p ictures are
possible eve n with re lat ively high noise
levels. Fo r best results, you shou ld opt imize
the system for full quieting o pera t ion . This
is not difficult a nd is well wor th the trouble.
The sa te llite signals are rema rkably cons is
tant from day to day. although o bservatio ns
by my self a nd W00 QC indicate th at some
drop in signal level o ften occurs when strong
tropo openi ngs are present. If you have
difficul ty in main tain ing a consistantly high
signa l level you m ight try mast moun ting a
preamp .

There is an endless fascination in watch
ing the earth from space a nd I hope so me of
you will give it a try . This is a n ideal ac tiv ity
fo r those already involved in Slo w Scan and
provides a nother excuse for th ose of you
who haven 't tried it yet. Co me o n in and

double yo ur fun! ...WB8DQT

How does the possibility of goi ng to harnt ests,
or any gat heri ng of hams and making over S100
sou nd to you ? For more infor mation on becom
ing a local representat ive for 73 Magazine. w rite

Director of Marketing
73 MAGAZINE

Peterborough NH 03458
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Features Autom,,"c s h ut-o ff _ hne In/I,ne out _ mIke a"enuatar _ ~ill -proot tape
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550 worth 01 cassettes FREE WIth 15 2 ;1 ordered before O ctober 15 . 19 74 .
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,
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with two stereo speaktll"s - vo lu me ilnd t one
c o n l ro ls, balance control - fas t forwa,d for tape
a nd .ejlKt button . Now c.u ry hi ·1i ...... th you in the
ca. - slow sean TV - touchtoo. tapes - you ,
favo.ite rlKords on c_ttes.
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•
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qualIty

C·60 60 minutes. . . 99-' Ireg $ 1 ,29)
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Someone

John Johnston K 3BNS

Shou d 00

Someth ing About. • • I
•

There have been many requests for help from club presidents, club members,
and people who are trying to form clubs. This srticte, origin ally printed in April,
1966, gives a dramatic picture of th e typical ham club. The auth or, now assistan t
in charge of Amateur and eB affairs o f the FCC, also advises thiil the club
presiden t is n ot elec ted as an honor - he is ejected because it is believed tha t he
can perform th e work n ecessary to prevent the clu b from lo ok in g like that in his
article. One of the biggest mistakes th e president can make is to push his pet
ideas; he should be able to guide the clu b in th e course of action that they want
to take. The presiden t is a leader and should se t an example for each fu ture
president of th e organization.

O ne of the more interesting facets o f
amateur radio is the opportunity to

part icipate in unique organ izat ions loosely
ident ified as 'radio ham clubs." Upon
considering that each mem ber has p ro
gressed through a filt ering pro cess d esign ed
to elimina te all but the most d edicated , it
is interest ing to o bserve the resul ts. Fi rst he
has had to culture an in te rest in a very
demanding ho bby , subject himse lf to an
ago nizing period of learning rules , theory,
custo ms and Morse co de. Next under pro
test. he has indulged in outrageous expendi
h ues fo r eq uipment. Then he has been
furth er mot ivated to seek o u t the CO I11~

p•.m ion sh ip o f similar individu als. F inally ,
he no t only endu res, h u t d eligh ts in,
a tte nda nce at reg ular dub meetings.

These meet ings fo llow proceedings that

SEPTEMB ER 1974

have been universally adopted . One familiar
wit h these rituals can freely move from o ne
geographical lo ca t io n to another and fi nd
solace . Unfortu na te ly , these rites are no t
documented and the u ninitia ted mu st learn
them th e hard way . T he consti tu tion o f
any given d ub is usually of little benefi t ,
for examp le, and refe rence to it can o nly
resul t in co nfusio n .

The most important things to bear in
mind are that the members atte nd these
meetings for entertainment (viz : night o ut
from the XYL), and the club presid en t is
charged with providi ng so me ty pe of d iver
sio n , such a s a speaker. In fa ct , so me
o bservers a re of the opi n ion thai this is h is
o nly p urpose, and his re-e lecti on is d ep en
dent upon his degree o f success in t h is
vain .
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All radio club meetings are called to
order 45 minutes after the announced time.
This allows a period for members to in
dulge in a quaint pastime known in amateur
radio as the "eyeball QSO." This informal
preliminary event is comprised of
impromptu discussion centered on three (3)
general areas of exaggerated claims:

1. Lamentation of the heavy demands
placed upon one's station by rare DX
operators desiring a QSO .

2. The amount of high power one is utili
zing. including various precautions to
insure that a minimum of 1 KW output
is always maintained.

3. The vast superiority of one's equipment;
the extent of the claims being in propor
tion to his desire to unload it .

Of particular note are the audience
participation entertainment meetings where
a special game is played. The neophyte
would be advised to suppress his urge to
fully participate in this game until the rules
are fully understood. It begins with the
president announcing. "Tonight will be a
business meeting!" meaning he couldn't
obtain a speaker.

Upon this signal, the members are
alerted to critically observe the proceed
ings, concentrating upon finding the "de
bate item." As the chairman routinely calls
upon each committee head for a report,
some of the more dedicated members
warm-up for the main debate event with
comments and questions somewhat relevant
to the report. Candidates for team captain
can thus identify themselves.

The main debate item is usually selected
between 15 and 20 minutes after the call
to order, when boredom has set in. While
the scope of these items are vast, there are
certain criteria which must be met in order
to enjoy full participation .
1. Under no circumstances must the debate

item result in any additional work for.
anyone except the president.

2. It must not encompass anything of real
consequence . Abstract and theoretical
su bjects are ideal.

3 . It must not be so complex as to allow
for more than two points of view.
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After several false starts, the debate
begins to unfold. The teams can be identi
fied as play continues. The chairman must
make an important decision which has a
significant impact upon the organization of
the two teams. If he elects to assume the
neutral role of an umpire , the teams are
divided by an imaginary front-to-hack line

down the center of the audience . On the
other hand, when the chairman declares
himself a player, the division is automati
cally front vs. rear. Because the chairman
holds a strategic position in the room (and
often is a little more informed on the
background of the subject), his unfair
advantage is offset by limiting his team to
those on the rostrum and - depending
upon the size of the audience - from one
to three of the front rows.

The tap-off is initiated by a potential
team captain who arises and demands "that
something be done!" concerning a certain
item. It is imperative that he not be
specific about what should be done or by
whom, thus preventing a premature com
pletion of the game . Heroically seizing the
initiative, a candidate team captain for the
other side recognizes the challenge and rises
in reply. It is not pertinent that his retort
reveal any great enlightenment - delivery is
the critical aspect of winning these coveted
positions. When the debate item is accep
table to the audience, they so signify by
responding to the call-to-arms, and the
main event can proceed.

Observing protocol, members from each
team rally to their selected captain and
alternately rise to repeat his argument,
interspersing their commentary with items
usually unrelated to the subject. The indi
vidual member can find great comfort in
addressing the captive audience and is
willing to endure listening to the others in
return for his opportunity to get a few
things off his chest. (Most covered topics :
CB, deplorable state of amateur radio,
TVI) . Besides, 50% of the audience is on
his side before he even starts.

Veteran observers are quick to point
out the upswing of interest in the game
since the wide acceptance of VOX keyed
transmitters. Before this dastardly technical
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advancement, an operato r could pour out makes note not to sit in the middle next
his feelings into a microphone for all the time .
world to hear (in reality , it would only be The game is completed when an arb it-
one other ham who was pa rtially copying rary time limit is reac hed, usually 10:45
R3 X S4 with heavy QRM), and he could PM. The fina le is quite rapid with the
rave on until he got good and ready to chairman disso lving the two teams by re-
manually throw the transfer swit ch. He questing volu nteers to work on the prob
now feels fru strated by automation since le m. This is the signal that the game is over
every time he pauses to take a breath and everyone is to remain silent.
during his d iscourse, he is vulnerable to Any imp ortant items are disposed of
being cut-off. An individual with this par- rapidly without com ment within the next 5
ticular problem can be rapidly identified in minutes so the meeting can be adjourned
everyday life by his continual interjection to a nearby tavern for a victory celebration
of the phrase , "AWWWWW," after every by bo th sides. The team cap tains shake
sente nce . hands and agree, " It was good to clear th e

In the unfortunate sit uation where the air!" Midnight having bee n established by
audience seating arrangeme nt is such as to XYL s, Inc . as the " t ime-to-be-home-from
make the imaginary division line indistinct, -the radio club by." the "eyeba ll QSO is
an individual not quite sure o f which side resumed with the sky-the-limit for exag
he has been assigned may be prompted to gerated claims, until the magic hour.
arise and su mmarize the two positions, and As the members happily return to their
either offer a co mpro mise or request a home s with fond memories of a battle well
mo tion. This is an obvious delay of the fought , mentally rephrasing what they said
game and he is pe nalized by a lo ud or wish they had said during their speech,
admonishme nt by both sides as he slinks to the true value of the ra dio clu b can best be
his sea t. Outcast. he remains silen t and appreciated. .K3BNS
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Antennaswith

231

267

from

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5:1 52 ohm
feed point. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con
structed of heavy gauge seamless
aluminum tubinq.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band
width great for repeater use. Center fed for best low angle
radiation. DC ground. Complete with plated steel mounting
clamps.
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MODEL 4220 RECEIVER
STEREO 2 + OUADRADIAL 4
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SPEAKERS - MARANTZ, PIONEER, RECTILINEAR

MARANTZ 2015
2245
2220
4220

Affordable 4-ehannel by Marantz. The 4220 is the most
economical of all Marantz Ouadradial receivers. But it doesn't
compromise quality or craftsmanship. For example, the 4220
features SO, with logic for decoding SO records and tapes.
And you don't have to worry about replacing your stereo
collection. An ambience circuit is included which gives many
stereo recordings the full 4-ehannel effect of a live perform
ance. There's still plenty of power to fill a room with that
dynamic Marantz sound. Over 20 Watts per channel for
stereo and more than 8 Watts per channel for Ouadradial.
Gyro-Touch tuning, 4-ehannel balance controls and loudness
compensation switch are all standard.
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THE ONLY 2M FM TRANSCEIVER
• WITH TOTAL COVERAGE OF 146-148 AND NOT A SINGLE

CRYSTAL NEEDED

• THAT USES TEFLON WIRE THROUGHOUT

• WITH MORE THAN 25 WATTS OF OUTPUT POWER

• THAT IS EQUIPPED WITH "ANTITHEFT MOBILE MTG. BRACKET"

• THAT USES 10 INTEGRATED CIRCUITS

-

Clew
FM·21B

C S
• .

3. "/ J.,,.
l ' ' · 8

O· ' 9

C' S
63 • •

2, .'·81

O· ' 9 •

TRANSMIT CH1N"tL

NOW! WITH IMPROVED STABILITY

NOW! ACCESSORY POWER SUPPLY AVAILABLE

NOW! SUB-AUDIBLE TONE AVAILABLE ON TRANSMIT
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Del C. Wininger WB6JNI
7400 Tip toe Lan e
San Jose CA 95129

I Will never forget the day in 1922 when
Bud came running breathlessly over to

my house , " Come quick , How ie just built a
radio ." We lined up to hear KUQ, th e San
Francisco Exa mi ner on "gen u ine Brandese
earp ho nes." We gape d a t the wonder o f such
technology. The rad io consisted of wire
wrapped arou nd a Quaker Oats box (rou nd
and ab out 6" in d iameter ). O n one end of
the bo x were two binding posts and the cat
whisker - that part that gave magic to the
whole system. To tun e the rad io there was a
slide co ntac t that sh orted the turn s to one
end. There was no capacitor as the intrin sic
capaci tance o f a coil that large was enough
to provide a ll th at was necessa ry .

Eve ryone of us rush ed home to beg ou r
fo lks fo r the wherewithall to build a rad io .
Magazines and newspapers had co nst ru ct io n
plans and Wool wo rth 's 5 and 10 h ad a 50
foot cou nter loaded with gadge ts and gim
micks necessary to c rea te elec tron ic wo n
ders.

T hese were th e d ays o f so li d sta te radio .
Wt: chose galena ho ld ers and cat whisk ers
with mo re Loan..' th an a compu ter man with
Mot o ro la's h and hook . We swapped galena of
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all kind s, many things worked ; iron su lp hid e,
lead su lp h ide, carboru nd um - we went to an
o ld iro n mine and dug through the ta ilings
for choice pieces o f pyrites. Every time you
go t a sta tion coming in real well someone
would jump o n the floor and the music was
go ne. Lo oking back , I think the d oping in
natural c rysta ls wasn't uniform and there
were sensit ive and dead places all over the
crysta l. Solid sta te manufacturers will say ,
"If you think that has changed you sh ould
see my rejects."

It was a proud day when I got my first
"va riable co ndenser" (capacito r to you
kid s) . It had round plat es, about 40 of them.
and all the sta t ions were jammed d own on
o ne end o f the dial . bu t it enabled smoo th
tuning witho ut jumping the cat whisk er o ff
the sensitive spo t. Then tha t damned kid
across the stree t b uilt a o ne tube regenera
tive tuner and solid sta te was se t back for
fo rty years.

I graduated to radio tubes and kept
myself broke buy ing dry batteries . The 45
volt B ba t teries cost th e most and seemed to
die when you wanted to show you r receiver
to so meo ne . The A ba tteries were wh at we
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called doorbell batteries and when th ey go t
weak you pu nc hed holes around the botto m
and pu t the m in a pan of wat er and vinegar
and they ca me to life again .

The most popular circui t was the regen
era tive tuner we knew abou t the super
het erodyne but why use eigh t tu bes wh en
you co uld do the same th ing with one tu be.
I had a mod ified co lpi ts circu it receiver and
o ne time at 3 AM California tim e . I heard
KDKA in Pittsburgh , PA. We did a lot of
DXing o n broad cast band in those days;
record s o nly ran three minutes and stat ion
announce d after eac h record . The big prob
lem was the QRM. Every time a statio n
would sta rt to announce so me nut d own the
block wo uld try to tune in and heterodyne
with your re ceiver with nothing but cat calls.

I took rad io code in high school. Yo u had
to receive six wo rds per minute to ge t a
ticket. We would go aroun d the school
whistling dirty words to each othe r. This
would start a t a real high pitch and grad ua lly
go down to almost inaudib le - in an imita
tion of what yo u could hear on the air.
There was no suc h thing as frequen cy
stability . When you co pied someone y o u
held your hand close to the tuning knob an d
moved it back and forth to adjust the pit ch
with body capacity. Radios were bu ilt on
Bakelite pan els and the wiring was composed
of bus bars about 1/1 6" sq uare and all made
parallel with right angle bends - to look
nic e , and there was more feedback and
capacitive pick-up than anyone dreamed . We
knew that a finished set hardly ever worked
as well as the bread -board model but we
hadn't figu red o ut wh y.

Carl was the first kid in our set to build a
transmitter. We talked about it a lot before
it came to rea lity. By now it was 1928 and
we wanted to const ruc t a rea l state-o f-the-art
se t using a vac uum tube, and direct cu rre nt,
and we especially wanted to get o n 20
meters where you could hear half way
around the world . It was gett ing rea l popu
lar , so me ti mes th ere would be five o r six
sta tio ns o n the band at o ne time. Carl had
scro unged a co mmercial type vacuum tu be
from a local rad io sta tio n; it was gasey bu t it
wo rked fine . When you push ed the key it
would light up the whole room with a
beautiful blue ligh t. It was a bea utifu l effect
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wit h the bright red plate (we hadn 't dis
covered neutrali zation yet). T he d irect CUf

ren t was a d ramatic syste m co mposed of J 4
kv utility transformer ru n backwards into a
string o f rectifier jars contain ing borax so lu
tion and aluminu m and iron pla tes. When
you hit the key every th ing hu mmed and
bubbled and stea m rose up and fogge d the
window. There was no code mon ito r you
could hea r your t ransmi tte r, and see it and
sme ll it. In spi te of the de, we go t a lo t of
rae reports (raw alternating cu rre nt ) fi lte ri ng
was not ye t a scie nce. The best reports carne
fro m far away - Hawaii and Australia al
ways liked the to ne. We had lots o f power ,
the problem was in get ting it to go o u t th at
wire in to the antenna. We spent more time
building an tennas and counter-poises, and
feeders than we spen t o n the air .

Fro m 1928 to 1930 th ings moved rap id
ly . Rectif iers became well known and trans
mitters were all push-pull output. Crysta ls
became popular. One kid in school was a real
nut - he said that pictures could be trans
mitted by radio and just to prove it he had a

setu p in his basement where he scanned a
picture with a disk with spi ral holes in it.
About twen ty fee t away there was another
disk that scanne d the light from a ne on
bulb - and with the ligh ts ou t , and your
eyes used to the dark , you could see a sort
o f image, But anyon e with any sense knew
that nothing like that would ever be practi
cal. That 's why I now believe in every th ing;
flying saucers, just ice, equality o f man , any
crackpot idea you can prese n t.

They say that a man may go far but he
never en tirely leaves his fi rst love that may
be true; I still think that 40 watts o f CW on
20 me ters is just fin e. Most of my gear is
store bought no w, but ou t in the garage is a
junk box and I was looking fo r some th ing
the o ther day and I came across a little 1/2"
diameter cup wit h a screw in on e side and a
hold in the bottom - a galena cup ]! A litt le
more sea rching turned up a IOn rheostat , a
ca rbon pile resistor, two thyratron rectifiers,
a matched pair of 6 L6's, and a T esta co il
that wo uld do wonderfu l th ings, including
jamming all the com munica tions within five
mile s. Sic tran si t gloria mundi.

.. .WB 6J NI
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Walter W. Pinner WB4MYL
7304 Lorenzo Lane
Louisville KY 40228

A UNIVERSAL .c

TESTER

T he appearance of the 84 IC has made
apparent the need fo r a unit which

would test and identify both marked and
unmarked IC's. The units referred to are
availab le from Poly-Pa ks. They are TTL,
14D1P at the att rac tive price of 60/$5.0 0.
Several gro ups of these units have been
purchased and of these, more than 80% were
identified . The balance were assume d to be
defective or not properly identified for test.

A block diagram of the box functions is
shown in Fig. 1. I will describe in detail the
pulse generator, which may also be used as a
separate variable freq uency square wave
generator with the proper timing capacitor
for freq uencies up to seve ral hundred k Hz.
Figure 2 shows the LOAD INDICATOR
circuit. ('II leave the power supply to your
imaginat ion since too many words have been
wasted already in art icles on h ow to con-

OUTPUT VOLTS

~
5 in L E AO WITH
BA NA NA PL UG

IC 1/2SN 74 0 0 I
ra r-r- ".

" •
" rc r

I I< SP;-EO ,J,

=.'
Circuit 1. Pulse generator.

PLUS5 VOLT

Fig. 2. Circuit 2. Load inclicator.

PL US 15 VOL T

0'

LOA(i INOICATOR

st ruct po wer supplies. In the even t you
already have a bench supply, you may wish
to eliminate this section anyway .

An IC, le t's say, a SN7400, to be tested,
is inserted in the proper socket. Being a TTL
unit the power supply is set for 5 volts. A
plus voltage plug is connec ted to jack 14 and
a ground plug to jack 7. A power supply
current o f less than 25 rnA indicates the
device is not drawing excessive power. A

load indicator is now connected to o ne of
the output leads (say #3 ) and the pulse
generator connecte d to one of the inputs.
Observing the load indicator and connecting

3 5 '0' POWER
50'0' SUPPLY

LI K E PINS ARE
INTERCONNECTED

-15'0'

S
TE ST JACI<S 8
PL UGS CONNECT
TO L II<E NUMBER
TEST SOC I< ET
PINS

TEST SOC I< ETS

GROU ND LINE

, • • •• • •• • • ,• • • •• • • • • • , •, • • • •• • • • •:.: • ••
~ • ••~

TE ST JACK S 8 PLUG

00000000
" " " " " " rc •, , , • • • , •
0 0 0000 0 0

-SPEED

o

LO AD LIGHTS

0-

0==o
0 - -

PUL SE
GE N E RA TOR

Fig. 1. Block diagram , IC tester.
the output meter to the input being tested
will show the ac tion of the device under
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Fig. 3. Construction details.
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actual conditions. All IC data books give
TRUTH TABLES which will show you what
to expect.

In addit ion to the leads in the box, 3" o r
4" leads with plugs on each end are handy
for cross coupling gates as oscillators. or to
jump required pins on some units.

An IC data book is a must for identifica
tion o f unknown units. A check of the
various base diagrams will disclose there to

Vee voltage . If you find voltage at pin #3
the usual pattern is that pins # 1 &2 are
inputs. Connect the pulse generator to these
pins and observe the meter or load indicator
connected to the output fo r an indication.

•
In testing OP AMPS and regulato rs, which

are basically direct coupled high gain ampli
fiers, follow the same procedure for Vcc and
ground. Find an o utpu t and apply the
generator input at a very low level. You may

OUTPUT TEST

l> J
SOCKETS

• • • •
• •

0 • •• • •
• • ( • •• • • •• • • • • • • •• • • •• • •• • 'Y • • o NEG." • I •

® VCC
LOAD

[SOVOLTS-...........I
I a® 0 0> 0> 0> ® ® ® O>GND

2~® ® ® ® ® 0> 0> <0 (0) PLUS

16 14 12 9

15m / A J4e® 0> 0> 0> 0> 0> 0> 0> 0>
ee® , ,

I 3 5 7 '0
0® 0> 00 0> 0 0 0 0 VOLTS
GEN

Fig. 4. Full size layout of IC tester.

be a so mewhat consistent pattern to the lead
fun ctions. GATES for instance in the
TTL/7400 series usually use pin #14 as Vee
or plus volt s, with pin #7 being ground.
Insert an unknown in the proper socke t,
connec t Vec and ground and check the
power supply curre nt for a rea sonable read
ing. Now with the output meter lead search
for any pins that show a voltage near the

even wish to hold the generator lead in one
hand and touch the input pin with the o ther
hand . Crude , but it will iden tify pins and
show the device to be functional.

I believe at this point , further discussion
would be of little value. Take an even ing or
two, build the box , o rder a batch o f JC's and
have so me fun .

.. .WB4MYL
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Carl C. DrumelJer WSJJ
Oklaho,"" City OK 73169

1\ I ( "'.....
I \ ~ \.

W e like to consider ourselves an en
lightened people. Oh, we may kid a

bit about black cats crossing our paths, and
things like that .. . but, superstitious? A
thousand times NO!

Oh? Then how about the tabu on using
liberal heat while soldering or desoldering
transistors? "Everybody knows it'll destroy
a transistor." Like hell it will! I've taken
hundreds of transistors off circuit boards,
gelling them hotter than the proverbial little
red wagon, then popped them into my
transistor tester (an oscillator at 7 MHz), and
found them still to be in good operating
condition.

Another tabu : Never try to bridge a gap
between two wires with solder; it can't be
done. Again, like hell it can't! It does it all
too readily, as anyone who has ever tried to
tap on to an Air Dux coil or has worked
with close lines on a PC board knows full
well !

Another tabu: Don't use soldering paste;
it'll result in unreliable joints. Maybe , but
I've used it (only with those stubborn metals
or finishes that laugh off ordinary solder) for
over 45 years and have yet to see a joint that
was adversely affected .

Another tabu: Never dare solder without
having first joined the two items in a strong

SEPTEMBER 1974

mechanical joint. This tabu undoubtedly was
started by the Devil himself! One does not
have to be a fundamentalist in his religious
beliefs to have a firm conviction that there
must be some special comer of Hell reserved
for those who make mechanical joints before
soldering. The hottest portion is for those
who use stranded wire. Those condemned
souls labor through all eternity vainly at
tempting to clear lugs from tightly twisted
wires! It'll soon be 52 years since I built my
first piece of amateur radio gear. In all those
years, I can't recaU an instance of having
seen a joint fail because of not having been
made mechanically strong before soldering!

No doubt you can add many other
examples of the superstitions and tabus that
hem in amateur radio. Our child-like faith in
these beliefs is downright touching! Nobody
dares to question or to check. It was less
than a thousand years ago that every doctor,
every scientest in Europe knew that a
woman menstruated only in the full of the
moon. Don't laugh! We still blindly accept
many such contentions. And we, just like
our ancestors of a t-housand years ago, never
dream of being so bold as to raise a question.

. ..W5JJ

Reprinted from "Collector and Emitter"
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Bill Hoisington Kl eLL

•

Ing t ,-,ma
The first of a series on pocket size rigs, using
l C« throughout, including the front end.

Fig. 1. Schematic, sub-ministu te I.C., dou ble (!O~

pound RF amplifier, 2m FM.

NOTES : I. BE SURE AND MOTE THAT C3 IS SERIES
CONNECTED TO LZ. r:tQI SHUNTED,

2. ~iEZOHEOf,92\ .BIAS RESISTOR TO + 12 ,

3. MORE DETAILS ON FOLLOWING FIGURES,

'"

AF OUT

r--<J2

$
AFe

2 .2 I(

T EXTERNAl. Trir SHIELD m
470 500 IK 3.9K

+12

"sec

141 MHz
RF IN

>---,

possibility of competition, so let's join 'em
instead of fighting 'em.

The l.C. being used in this art icle is the
RCA CA3102E, certainly a definite rf mile
stone in I. C.'s, because it has six 19Hz
t ransi stors inside it 's shiny black carapace.
Furthermore, these are arranged in the 14

T h iS article concerns subminiature tech
niques and methods for building home

brew Two Meter FM receivers, transmitters ,
and transceivers . A complete, I.e., double
compound (two cascades in cascade) rf
amplifier at 147 MHz is deta iled in this
article as an example, which is on ly 2V.
long, V. wide, and 3/8 high, in inches.

What this will mean to you . This
subminiature work is not easy, so look it
over carefully before starting . You will need
either good eyesight, or magnifying glasses
if you are my age. (69) . You will also have to
order almost all new components, such as
1/8 watt resistors, capacitors 1/8' by 1/8"
by 1/16th, an l .C. with six 19Hz trans istors
in it, ceramic trimmers 2/10ths of an inch in
diameter, submi niature wire and solder, and
a good "t iny-iron." Then you can start, if
you can also wind coils 3/32 of an inch in
diameter!

It is my intention to present a series of
articles on this subject, rf stages, front end,
and a single conversion if strip, all sub
miniatu re. Examples will be shown on 220
and 450 mHz also .

The r.c.
As usual , through the decades since we ll

before WW2, when screen-grid tubes
became available, it has been mainly
through the development by the BC industry
with their millions of customers, on into
transistors with hundreds of millions of
"rad ios" now being made all over the world,
that we now come into the second major
revolution , the integrated circuit, o r t.C.
When an 80 transistor HI·FI FM set can be
photographically reproduced and put into a
tiny plastic package and sold for $2 .54
(quantity lots) there is no longer any
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pin package so that either of the two com
pound amplifiers may be used in the
cascode mode, or the dif amp mode. And
still fu rther, they have gone to considerable
lengt hs to separate and isolate these two
amplif iers, one from the other, so that they
can be put in cascade (not cascode), with
out self-osci llation. The resu lt here , a long
with subminiature com ponents, is a doub le
compound rf amplifier with a lot of gai n in a
space 2'1. long by Yo wide by 3/8 high , in
inches. With modu les like this you begin to
get the feel for the size of a complete set in
a hand-held package .

The comp lete ci rcu it of this subminiature
rf amplif ier usi ng the RCA CA3102E is shown
in Fig . 1, with layout pictoria ls fo llowing, as
half the work involved in pl acement of th e
components . Perhaps I should even say
finding a place for them . The circ uit itself is
simi lar to one previously published (in 73,
of c o urse ) whi ch ho we ver was not
miniatu rized . So the main deal is on how to
"Make It Small." Note the use of the two
compound amplifiers cascaded, both in the
cascode mode . Note also that the near
si milarity of these words does not mean
they are the same. The CA3102E may a lso be
used in the d if amp mode but that is another
story . The rule is, dif amps fo r large signals
and cascades for gain .

How to see what you're doing . I am &9
years o ld, in "Rad io" for over half a century,
and have "standard old age vision ." This is
the inability to read a newspaper without
glasses, but with which (the o ld age vision) I
can see a good looking girl 100 yards away!
Does thi s stop me from mak ing tapped coi ls
3/32 in diam eter? No , because I have two
pairs of magn ifying glasses, o ne for read ing
small print , a nd the other pair, about times
two, for micro-tra nsistor work . And believe
me, they are vastly superior to those big
c1usmy 12" 0 .0. magnifiers that you have
to look through and are mounted like a
lamp, between you and the tiny board you
are goi ng to work on. These eyeglasses are
o ld now, so they have been an excellent
investment in my electronic career. W ith
the "t imes two" pair I can see sma ller thin gs
and work with them better than the average
lad in his twenties. I told you th is pro ject is
not easy!
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Resisto rs

Several companies have been making
good 1/10th and/or 1/8th watt resistors fo r
20 years that I know of, because I used to
use them in pocket rigs wit h tubes in the
early fift ies . These little bits of carbon are
st ill good after 20 years , and are almost as
easy to work with as the V. watters. They are
sma ll though, being on ly .145 long by .0&2
in diameter . All that I have obtai ned , and I
use mostly Allen-Bradley, are from Cramer
Electroni cs , Inc. , 85 Wells Av ., Newlon ,
Mass . 02159, Tel. &17-969-7700. They ship
C.O. D. also . Cettheir catalog first . You can
read the ohmage on these tiny thi ngs just
like their big brothers, so they will not be
wasted , even if you don't get to build the
who le set.

Capacitors

The on Iy reasonably priced source I have
at present for small bypass capac itors is
Radio Lafayette . Their little gems, 1/8th by
1/8th by 1/1&th , listed on page 272 of their
1973 catalog, do the job, even up to the 450
MHz, if you use them correctly . Rad io
Lafayette's latest name is " Lafayette Radio
Electronics, 111 Jericho Turnp ike, Syosset,
L.I ., N.Y. 11791. Tel. 51&-921-7500 for their
"Sho p-by-Phone" se rvice.

When using these items yo u have to
proceed carefully with the soldering . They
are good , they last decades that I know
about, and they measure correctly on a
capac itance meter, but you must use a tiny
iron and on ly fo r about a second. You wi ll
soon fi nd o ut just how lo ng yo u can apply
just so much heat ! Order extras the fi rst
time! I use an American Beauty Iron, Cat .
No . 3118 SCP, 30 watts, wit h a piece of No .
10 or 12 co pper wire as the tip, and fi le it
down to about a 45 degree slant . And keep
it filed and super-clean and bright-tinned .
Tin it immediately after filing (less than one
second for best tinning) and shake off extra
solder. Do not tin those little baby caps
beforehand! And do not use anyth ing bigger
than a 30 watter. Certain ly not o ne of those
brutal "so ldering guns ." Pre-fo rm the leads
as muc h as poss ible before solder ing, and
don't be afraid of them. I don't lose more
than about one in fifty now.
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Fig. 2. The points.

Tie Points

Fig. 2 shows a method that you can use
for almost any size wire you can see and any
size hole you can drill. I have used common
pins of .021 diameter hammered into and
through .020 holes, but the method of Fig . 2
is adequate for the strips shown in that
figure .

Fig. 2b. au tline, drill vise.

I have a Black and Decker V. inch drill
with their drill stand, which is very useful in
this work . You have to get a jeweller's chuck
to handle those little #60 to #80 drills . As
mentioned, you cannot get very far into
subminiaturization without special tools . I
use various kinds of small tweezers, small
screwdrivers filed into different kinds of
points, jewellers pliers and cutters galore,
very small files, and several box frames 4 to
6 inches high to bring the work up near your
eyes for use with the magnifying glasses.
Also masking tape to hold the small base
boards down on the box, #22 five core
solder, a separate small iron for the hot wax,
a good micrometer, and a good but small
drill vise (in fact, two sizes of these) . Just in
case you haven 't met this handy item, Fig.
2B shows an outline . Very handy also for
soldering plugs , jacks, and all sorts of small
work . " A good workman is known by his
tools ."

Steel measuring rules and miniature T
squares help also . With the items on this list
you can at least make a start .

Tuning Elements

Not having found any tuneable coils of
3/32 diameter at a reasonable price, I went
to small ceramic trimmers . And found they
were not obtainable at a reasonable price
eitherl This is mainly due to the difference
between " rad io" components and military
ones , and the fact that certain special small
parts such as ceramic trimmers , are not
made in sufficient quantity (millions) to get
the price down to where LIS amateurs can
buy lots of them. Also , radio parts only have
to last long enough to get out of the re
tailer's store, while the m ilitary ones have to
last long enough to become obsolete , which

pliers and peeled the rest. Do it slowly , and
watch your fingers!

'E..- 1/ 8 OR 3116
S-AS NEEDED

TINNED COPPER WIRE,
NO, 24,26, et c.
BEND TO SUIT

.0 1:5 TO ,02~ H

INSULATING STRIP
FI8ERGlASS OR OTHER,
1.0; ., STRIP COPPER
FROM COPPER CLAD

Tools

A jeweller's hack saw is useful and is a
very good tool to have around in any case.
One with a large number of teeth per inch,
like 32 , or even more is best and with such a
saw you can cut the strip shown in Fig . 2 out
of the insulating material of a sheet of
copper-clad if you do not have thin
fiberglass or epoxy sheet on hand . The sheet
I used happens to be .030 thick when the
copper is stripped off . I used a knife to start
the copper off for stripping and then strong

Wire

There isn't much wire in the example
circuit in this project , mainly the plus volt
leads . Do not use anything larger than
sub-miniature #30, stranded . I have some
with Teflon insulation, " left-over" from
some military project of a dozen years ago,
and it is tough to workwith . They have to
use it, and they have our dollars to spend on
it, which I don't begrudge them at all, but
you will find it very difficult to strip . At least
I do. Ordinary plastic covered #30 stranded
is good enough for this work , because
you're not going to apply prolonged heat
anyway .
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NOTE : r ALL RESISTORS "'A'IE SQUARE ENDS
CAPll.CITOftS HAVE ROUNDED ENOS,

2. ALL 3102£ PIN BYPASS CAPS ARE 500 pF ,

RCA
CA3102E LC.

SHIELD
""-<JUT

USE "SI,lLATEO
TlJ8ING HERE

Fig. 4. Layou t, pin 8 to pin 14 side . Side view.

and that was it. Of course, there might be
some slight wideni ng of t he select ivity curve
skirts at rf , but probably not even not ice
able . And the gain was very close to the
larger co i ls generally used .

Layout

Here we get into some of t he real nitty
gritty work . Fi g. 3 shows a top v iew of the
doub le-compound amplif ier of Fig . 1, for
Two M eter FM . You will have to work hard
at this one. I'm just assum ing however, that
if I can do it at 69, so can you at N years old .
Figure 4 shows the pin 8 to pin 14 detail for
that side, and Fig. 5 shows the pin 1 to pin 7
side . I put in all the bypass capacitors first,
then the resi stors to ground, then the + 12
resistors.

f--- - - - 2 1/04 "- - - --_.;

NOTE : ALL PIN BYPASS CAPACITORS ARE 500 pF.

The two sub-boards each contain two
trimmers, one coil , and six tie-points, as
seen in Fig. 3. These can be assembled and
wired before or after cemen ti ng in p lace. If
you use the common pin met hod be sure
and put insulat ion , 005 mica or f ibergl ass,
or good l inen base bakelite (pheno lic) sheet
between the sub-boards and the copperclad
baseboard , to prevent the pinheads from
shorti ng to ground . Use high -Q coi l cement,
or hot wax if it is an experi mental job like all
mi ne are. If you use t he tie-point method of
Fig. 2, you do need the insulati ng sheet . I
also use hot wax to keep the + 12 lead in
place along t he shield, or along t he base
board . As I look at it here on the work ing
model , there is only about 4 inches tota l of
it. I used #30 plastic covered subminiature
wire.

".CERAMIC
TRIMMERS

NO. 518000A
2 - 9 pF

NO. 518000A
7 -40 pF

eeo
+ 02

"

3"' · wIDE BAS{ 8OARO,
/ri:;,Rf IN

is not the same thing . And some suppliers ,
as you probab ly know through experience
by now, do not differentiate between these
two grades unless you insist. The Erie Co.,
644 West 12th St., Erie, Pa ., Tel. 814-453
5611, makes ceramic trimmers which are
small , part #518, 2.5-9 . The 2.5-9 refers to
the minimum and maximum pF, which
works we ll at 147MHz. The price is a
horrible $4.95 (per one ea .) which sounds
li ke a top military pri ce to me, and is for
those, whic h are only .218 in diameter . For
a diameter o f .375 you on ly pay $1 .97 (by
onesies) . You can see from this where sub
miniatur ization wi ll lead you, dollar-wise!
However, don't th ink you can inexpensively
avoid t uning . I do know how to do it
(another " breakthro ugh" article coming up
if lucky) but t hat one is a lot more expen
sive! Believe me, when , and if , I find a way
to do it at a reasonable price, I will certai nly
tell you right away.

Fig. 3. Layou t, rf amp, top view. Scale approx. 2

to 1.

Coils

Very l itt le to say here because this is one
of the easier things you have to do. I just
took a piece of spaghetti 3/ 32 in diameter
and wound on some turns of #34 DCC
(double cotton covered . Enamel will do.)
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Fig. 5. Layout, pin 1 to pin 7, side view.

NOT E: SOIIlE ~s NOT SHOWN ON THIS FIGURE FOil
CLARI TY. REFER TO FIGURE 3 ( TOP VI EW) AND
f IGURE I (SQ+EIIIATIC) . •

Leads and wire dress . The base input lead
from pin 2 to the tap on L1 shou ld be
ca refully routed around Cl and kept short.
That is about the only rf lead of any length
in the whole layout. In my worki ng model
here that lead is on ly 5/8 inch long. Check
also with the next pa ragraph , which has pin
detail, and dc voltage read in gs whe n

. .. K1CLL

Testing

For almost all rece iver work , a pair of 6
volt " lantern batteries" do quite well on the
be nch . I always have several sets of these
arou nd, wi th a switc h and 100 m il meter in
series . On applying 12 volts the CA3102E,
bia sed fo r best ope rat io n, wi ll show
between 20 and 25 mil s total. Looking at
Fig . 1, one would expect that there would
be a certain balan ce of current in each of
the compound amplifiers. That is, the tota l
current depends on the two base bias
voltages plus the emitter se lf bias of Q4 and
Ql . The va lues shown are for maxim um
gain, plus stable operat ion with no feedback
showing, o r any trace of self oscillation . A
slight variation may be found in the final
emitter resistor of Ql and in the voltage
divider of Ql , which wound up as 3.9K
instead of 2.2K . With the rig running , I
wou ld advise checki ng these two com
ponents. There is nothi ng cri tical there , just
a few db more or less of gain. Use lower
current for a better noise figure, in genera l. I
used my trusty infini te-attenuator-generator
on these tests (look in 73 magazine natur
ally l) and found that the gain of thi s small
coi l an d compone nt rig previously shown in
73. Use a tuned diode detector to be sure of
the freq ue ncy , and also that there is only
one frequency in the output! This would be
the case where self-osci llation existed . This
wou ld generally show up as current in the
ouput, but not always . Sometimes the
application of a signal will trigger those
nuisance voltages . It is a good thing to listen
to the output also by mea ns of an af
amplifier plugged in on the diode output .

Conclusion. A subminiature l.C, doub le
compound amplif ier, that is, two cascodes
in series, for use as an rf amp lifier fo r Two
Meter FM with mi nute detail on obtaining
a nd usi ng smal l components . Furthe r
articles, on subminiature front ends and
single conversion if sections may appear
later in 73. Keep reading, of course .

Pin 13 is the co llector of Q3, not used but
bypassed . 0 volts. Pin 14 is the output col
lecto r of Q2 , in the first cascode amplifier.
10 volts de.

SHIELD CUT-OUT

0tA
CA3102E I.C,

SHIELD

runn ing properly . Make the wi re lead and
capacitor from pin 14 to pin 10 short , and
close to the shield andlor baseboard . All
bypass capacitor leads should be no more
than about 1/32 to 1/1 6th of an inch long,
as can be seen in Figs . 4 and 5.

Pin deta il and dc voltage reading. Pin 1,
the base of Q2 is shown separate in Fig. 3 for
clar ity . Referr ing to Fig . 1 for all the follow
ing, pin 1 has a 5K resistor to +12 and a 10K
to ground as a voltage divider. On a YTYM I
find 7 volts de. Pin 2 is the base and rf input
to Ql , with a 2.2K to lK voltage divider , and
3.4 volts. Pin 3 is the emitter of Ql, lK to
ground, and 2.5 volts de. Pin 4 is not used
but is bypassed . 0 volts . Pin 5 is grounded to
the baseboard and has a crossover wire to
pin 12, and is also so ldered to the shield . Pin
6 is the collector of Q6 and is not used , but
is bypassed . 0 volts . Pin 7 is the collector of
Q5, and is the rf output pin. 12 volts .

Pin 8 is the base of Q5, biased and by
passed . 10K to ground and 15K to + 12. 4.1
volts . Pin 9 is the emitter of Q4. It is by
passed and has a 470 ohm resistor to ground.
1.6 volts. Pin 10 is a very important one , the
base of Q4, and is the input to the second
cascode amplifier, with lK to ground and 2K
to the + 12. Has 2.3 volts dc on it.

Pin 11 is bypassed and not used . 0 volts.
Pin 12 is an internal shield and is grounded
to baseboard , and to the shie ld by the cross
over strap to pin 5. 0 volts .
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Hal Morris W4 VUO/3
354 Krams Aven ue
PhHadelphia PA 1 91 28

_asy - ay

Other d esirable featur es o n my list
included : (A) light-weight construct ion, (B)

ISOME TRIC
VI E W

Fig. 1. Basic Building Block.

TOP VlEW

In the "Thinking about a tower" days, all
kinds of questions arose, such as : What
shear and compression forces are involved?
What bend ing moments are acting on a
section? What icing load will it stand? Not
having access to much tower design
information , I proceeded to we ld (braze) up
a ten foot sect ion . See Fig . 1. Plac ing saw
horses under the ends a nd sitt ing 300
pou nds of peop le-weight on the center of
the span hardly caused it to sag'! Th is
empi rical experimentation convinced me
this was strong enough for amateur use.

A recent survey of towers disclosed
that pri ces began at fantastic and the n

ranged upwards! Perhaps th is is one factor
that keeps large numbers of amateurs from
putting their beams up there where they do
the most good .

One tower material that hasn't been
adequately e xp lo red is that electri cal
standby - thi nwall steel tubing-otherwise
known as EMT. This mater ial is cheap, light ,
strong, galvanized , and easi ly worked . It's
price makes it an attrac t ive tower
construction medium .
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Fig. 2. Plate.

Fig. 3. Connector Plug.

1-- - -- 10in - - --_

the necessary number of connector plugs
for your desired tower height. These con
nector plugs are made from ten inch lengths
of '12 inch water pipe. See Fig. 3. The
outside diameter of this pipe is slightly too
large to slip into the tower leg tubing. Chuck
the connector plug section of pipe in a lathe
and take a cut each way from center as
shown . Leaving the shoulder in the center of
the plug keeps it centered when you join
two legs together . Tower sections are joined
by drilling through the tubing with plug
inserted , and bolting with V. inch
galvanized stove bolts . Use two per tower
leg . .

Basic Building Block

Fig. 1, is a drawing of the building block
tower section. It requires three (3) ten foot

•
lengths of EMT, and 18 spacers each eight
inches long. After cutting the spacers to
length, grip the last % inch of the spacer in a
vise and crush the ends almost flat. Use care
to position each end of the spacer for
crushing so that the flat ends are parallel.
This permits snug fitting of the spacer
against the tower leg for welding. A couple
of trials and you'll produce perfectly formed
spacers every time.

Now, with a felt tip pen , mark 2 of the ten
foot lengths of EMT at a point 6 inches up
from the end, and each 12 inches thereafter.
These marks will indicate the center of each
rung for the ladder side of the tower. A
simple jig for holding everything in
alignment is shown in Fig. 4a. It consists of
3 pieces of scrap 2x4 lumber, each piece
about 14 inches long and bored for 1 inch
diameter holes , spaced on 9 inch centers .
(Make 4, as the extra jig will be used later to
hold the third leg .)

Slip the ends of the previously marked
EMY tubes through the end pieces and
" runner," of the jig . With a carpenter's
square position the tubes so that the ends
are in square alignment . Weld the first rung .
The " runner" is slid along the tubing just
ahead of the rung being welded . It helps to
keep everything rigid during the brazing
process. Choose a fairly level place to work.
I welded my sections on my concrete

driveway .

CE NTE R HOLE DIAMETE R
SI ZE TO FIT MAST

CUT OfF CORNERS TO FI T
INSIDE lOWE R LEGS

o

TABLE "A"

number of 'M'
<eo l'on. •p- " leng,lI• plulJS

, - tc- ta a o
2 _ 20' as s a
J - 30' " s s
4 - 40 ' so ta a
5 - 50' ,.. " ia

,
TYPE -e-PLATE

-j r--- lIB on

f----~I_-----' --r3 /4io

L

sate to climb , (C) a built in ladder, (D)
reasonable cost.
The exact cost of building a tower depend,

on several variables, many readers know
how to weld (braze). and have access to the
required equipment. Others have a brother
in-law or friend who can be called upon to
do the job. If not, the services of the local

T YPE "A" PLATE

garage or metal working shop can be
sought.

Metal Work

Fortunately this type of construction
keeps outside metal work to a minimum.
The builder will have to obtain three plates
as shown in Fig. 2. These plates are of
one-e ight h inch iron and of the dimensions
shown. Referring to the Table, determine
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The last tr ip up for inspection was in
1972, and my 190 pounds fe lt perfectly safe
although minim al maintenance has been
ta ken o n this towe r.

The tallest tower of this type that I've
bu ilt was a 90 footer. This monster was
erected in one complete length using a 20
foot gin pole . A 20 foot le ngth of pipe was
hoisted to the top and a 32 e lemen t two
meter array brought up and put in place . All
that beam weight along wit h my (then) 150
pounds proved my experimental hypothesis
about the ab ility of EMT to make a suitable
tower construction material. My friend,
W4EW, had a 100 footer support ing severa l
six and two meter beams along with his 4
bay conica l TV ante nna . Six of these towers
were / are in use in Alabama, and after 10
years of use, none that I know of have
failed . Severa l hurricanes that played havoc
wit h other TV type masts left these towers
unscathed . If you want a light strong tower,
and have a flat wa llet, this type tower is
hard to beat.

W4VUO/ 3• • •

one man to walk it up . Three guy wires
shou ld be attac hed . With two peop le
hold ing the forward guy wires , and the 3rd
guy wire (the one that's behind the man
walking the tower up) temporarily anc hored
- the tower can be raised with safety . I
usually drive a b foot ground rod ( 'I, inch
water pipe) at the center of the tower
locat ion, leaving 4 inches protruding from
the earth. By fitting this stub of pipe into the
hole in the base plate as the tower is started
up, it will solidly anc hor the tower base.
After the tower is in place , a grou nd strap is
connected from the tower leg to the earth
rod for lightning protection .

Durability

After completing the tower, wire brush
and inspect all the brass to steel welds, and
touch up any that may requ ire it. Then wash
thoroughly with a bu cket of wa rm deter
ge nt. When dry pain t with a good grade of
a lu mi nu m fence paint. W it h these
precautio ns, yo ur tower wil l last in
definitely .

..

" AUNNE R'-.' -0

When the ladder section is fi nished , slip a
jig piece over each leg of the two e nds of
the ladder section, (see Fig . 4b) and thread
the t hi rd length of EMT th rou gh both free
holes at eac h end . This position s the third
leg for we ld ing the spacers between it and
the ladder section . As can be seen from Fig .
1, the spacers are placed at the fi rst , fou rth ,
seventh and tenth run gs . This now
com pletes a section of the basic building
block . As many as are required can be
fab ricated . Construct ion will be speeded up
if a ll connector plugs were prepared before
welding began. When the first sect ion is
finished, insert the connector plugs and use

Fig. 4. Ladder.

t he fini shed sect ion as th e jig for one end of
the new section be ing built . Th is speeds
things up consi derably .

Top and Bottom Plates

When the desi red lengt h of tower has
been fabr icated , the tower is finished by the
add ition of a ty pe "A" plate welded to eac h
end . A type " B," lateral thrust plate , is
welded three and one half fee t down from
the top plate . This positions it atop the
second set of spacers .

Erection

Due to the light weight of th is type con
struct ion, erection is easy compared with
many othe r types . For a 40 or 50 foot tower,
a couple of men on the guy wires will allow
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ASCII KEYBOA ROS W/ ENCO OE R

From Raytheon. new or like new. 5 ex tra funct ion
buttons each side. Open faced, no cabinet.
Schema tic provid ed . Pric e is p ostpaid wo rl d wide .

$46.00

AUTOMOBILE REVERB

•

8 TRACK STEREO TAPE DECK

Wi t h bu il t -i n ste reo p re -a m p, 11 5 vo lt dr ive
motor, channel indicator lamps. Unused,
original boxed. less cabinet. Customize your
ste reo music ce nte r wit h o ne of th ese tape
deck s.
= 46 514.00

UNDERWATER LISTENING

15 AMP BATTERY CHARGER

= 05 S7.00

Brand new fully asse m bled, read y to insta ll
in you r car to give 3rd dimensi on concert
hall effect . Co mplete with inst ruct ions. rear
sea t speaker, grill, wires, plugs.

Brand new by OLI N. Use it for a swim
pool monitor-alarm, use it on lake or
ocean listening to u nderwate r noises,
fish, etc. Complete with hydrophone,
50 ft. mike cable , speaker-amp lifie r

1----------------1 console. Operates from 115 volts AC
or 15 volt dry cell s. 1 2 Ibs.

Brand new G E transfor mer, 25 amp
fu ll wave bridge. Output app ro ximately
15 vo lts u p to 15 am ps . Ideal batte ry
cha rger o r DC sou rce f o r gen eral use .
With inst ruc t ions . assembled in minu tes.

PK-4 $10.00

,

TV POWER SUPPL Y &
TRANSPORT CIRCUIT

A complete assem bled PC board, spares from
a vi deo tap e machine. Many many f ine
compo nents to be fo und . One sectio n of the
board used as a 12 vo lt and 24 volt regu lated
po wer su pp ly . You add th e transformer and
output wi ll be 24 vo lts t ra ns isto r regulated
as we ll as another o utput of 12 vo lts
transisto r regu lated . 3 amps o n the 12 volts
and 1 amp o n the 24 volt section . Full
schemat ic of t he complete board includ ed.
These are u nused and cost in excess of 5200.
= B74·1 S6 or 3/S15

$25.00

RCA TD·2 TUNNEL DIODE
Original packaged, each fa c to ry ma rk ed,

wi th spec sheet. $1 25 'h 5·/$500. eac, ..

CALCULATOR KIT
Inc ludes 8 digit LED readout, Keyboard,
Calculator Chip - all for $15,00

RCA INJECTION LASER DIODES
Anot her SUPER SCOOP by Meshna. Brand new
RCA pac kaged , considered o bsolete by RCA
but wha t an exotic opto-e lectronic d evice for
the sophisticated exper im enter . O nly several
hundred o n hand. Values show n are apn rc x. as
eac h d iode charac teris t ic vari es. Each is marked
with correc t value.

6 WATT $10 .00

10 WATT $15.00

2 N2 152 04 5 volt 170 watt PNp·G S 1.00
- 2N 3713 80 170 NPN·S 1.00
- 2N378 9 60 150 PNp·S .75

2N53Ql 40 200 NPN·S 1.25
° 2N 5301 40 200 NPN·S 1.00
"Removed from u se d equ ipment

Post age ex tra o n above. MESHNA PO Bx 62 E. Lynn Mass. 01904

NEW96 PAGE CA TALOG NOW READY



Bill Hoisington K 1eLL

LOW-COST INFINITE

ATTENUATOR FOR

AMATEUR USE

WAVEGUIDE CLOSED AT RECFIVER END,
OPEN AT OT HER END

"J
RCA JACK

REC EIVE R PIC KUP
PL ATE

COPPER END CAP)
MUST BE TIGHT

Fig. 1.

•DOWEL;"':====-.p==~==F=r_,J!JI

o..E NANOVOLT

CARDBOA RD OR PLYWOOD
BASEBOARD. SLIOES IN SIGNAL GE NE R·
AND OUT ATOR PL ATE

you had to, because in this case it is not
used to carry energy but to attenuate it, so
the worse you make it t he better!

The waveguide must not have any holes
in it and shou ld be reasonably smooth
inside because otherw ise your dial wou ld
not read smoot hly in attenuat ion . You could
use copper o r aluminum drain pipe,
although I have not tr ied them yet. Worki ng
di rectly on rf , this attenuator is good for any
ki nd of modulation , including SSB, FM,
Pulse, or what have you .

Construction

Fig. 1 shows the basic idea . W hen the
signal generator plate is close to the receiver
pickup plate, you can get about 100 mV of
signa l into the receiver, and it is handy for
checking diode receivers. W hen the two
plates are about 8 in . apart , the signal is just
detectab le on a good receiver . Add it iona l
spac ing between plates amounts to "wave
gu ide beyond cutoff ." I do not be l ieve that
there is any receiver in the world that can

One of the most useful test-equipment
gadgets the homebrewer can build is a

signal generator . The one descr ibed here is
of commercial quality and it can be com
pletely contained inside a waveguide . Posi
ti on ing, by sl id ing along the waveguide,
provides a variable-st rength stab le signal o f
one mill ivolt, one microvolt , one nanovolt,
or less, dropping down gradually to a true
zero. It does t his in a perfec t ly smooth
fashion without steps or jumps so that every
fraction of a decibel in lower no ise f igure
shows immediately on the sl ide d ial. What's
more, the sl ide can be ca l ibrated so t hat
FM'ers can use the dev ice for directly meas
uring receiver sensitivity in tenth s of a
microvolt.

In bui ld ing a b meter receiver recently for
maximum absolute sensitivity I naturally
had to check especially on the f irst-stage rf
transistor and circ uit for minim um noise
figure. (For t his type of work you must have
a signal generator capab le of bei ng
attenuated o ut of sight with any receiver
you can bu y for any money .) The usual
generators on the market under $100 do not
do t his . And many of the very expens ive
generators get so leaky that they have to be
used 200 ft. from the receiver. At any rate,
the generator described here can be made
up quickly and at low cost, and it is stable,
reliable, and infinitely va riable .

Waveguide

The on ly possib le difficu lty might be in
obtaining the p iece of waveguide needed .
The p iece I used is 4Y, in . w ide by 2 1/8 in .
high, and is 24 in . long. If you have a
choice, get a piece a littl e longer . You could
make up this item out of brass or copper if
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Fig. 2. Schematic of Genera tor

pick up the signal much beyond the BY. in .
point.

Pretty soon in your receiver "peaking"
work you get to that signal that may be but a
tenth of a m icrovo lt or so, and you begin
dreaming about c ry o gen ic f ront ends ,
masers, and such . As mentioned, every
fract ion of a decibel lower in no ise figure,
every improvement in sensitivity comes out
ri gorously and relentlessly on that sli de dial.
You can eas ily check which o f your
low-noise t ransistors is really low , whether
that M O SFET will do a better or worse job
for you, and in w hich circuit.

As you go up in freq uency you may have
to make smaller and smaller osci llators in
order to fi t in smaller waveguides to get the
cutoff effect. (That will not be a problem if
you read 73; the May issue described a
"postage-stamp-sized" rf generator that is
an ideal candidate for the signal source .)

Circuit

A crystal osc i llator, an af osc illator, and a
simple class A modulator do an excellent
job to start w ith . Fig . 2 shows the present
un it as used on b meters . It must be stressed
again that no wi re or other pi ece of metal
may be al lowed to reach the outs ide from
th is assemb ly . I'm making up another for 2
meters soon (sti ll my favor ite band) and w i ll
t ry one on 450 a l itt le later .

Audio

A controlled-feedback transformer-coupled
af osc i llator does a good job in furnishing a
sine wave . A Motorola HEP55 is used for the

osci llator, with feedback to the base from
the collector through transformer Tl , con
t ro lled by resistor R2 . Audio output is taken
off the 5kQ winding of Tl , is fed through R4
the modulation control, and then to the
base of af modulator Q2. Transistor Q2 is set
up for low-power class A operation because
not much modulation is needed for the
signal generator . Transformer T2 is an o ld
5W un it from " tube-type portable" days.
The secondary of T2 feeds a modulated
+9V signal to Q3, the crystal-controlled 50
MHz osc i llator.

Thi s rf osc il lator is one of my negative
feedback jobs with phase reversal in the
crystal. A 1 V, in . square plate is tied onto
the collector, radiati ng energy to the
receiver pickup plate facing it inside the
waveguide. This energy is rapid ly attenu
ated as you move the plates apart , and
should be impossible to detect after some 9
or lOin . of separation .

Once again , do not bring any wires or any
other metal or conductor out from the a sc ii
later assembly . If you want an outside con
trolled switch or other control , bring it out
as a wooden dowel handle .

That's about it. Tune everything up
outs ide the waveguide on the bench and
when you're satisfied , p lug your best b
meter receiver into )1 . push th e osc i ll ator
plank along the waveguide (or rather I
should say pull it along) away from )1 . You'll
get a surprise' Hope this helps you with your
low-noise receiver work. It did a lot for me.

... K1CLL
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William E. H ood W2FEZ
116 West Park SL
Albion NY 14 411

Lightning In A Batt e

flashtubes

E lec t ro n ic flash h as long si nce come in to
it s own with a wide variety of applica

tions ranging from photography to theatrics.
In spite o f its wide range of exploitat io n,
however. it seems to have a tt rac t ed rela t ively
little int erest to the experimenter. Consider
ing the sim plic it y o f the circuitry, it is
so me thing o f a sha me that this field is so
neglected.

Whether taking a picture. activating a
ruhy laser. o r freezing motion . the principle
and circuit is basicall y the sa me. The lamp
it se lf consist s of a gla ss o r quart z tuhe filled
with a rare gas. In phor ogr aph ic applicatio ns.
the g<J S i\ u sually xenon . which produ ces a
spectrum approx imat ing t hat o f da ylight .

SEPTEMBER 19 74

T he tu be is connected across a large capaci
tor whic h is charged to a h igh voltage. When
a h igh voltage pulse is applied to a triggering
electro de - a co ndu cto r in close p roximity
wit h the lamp envelope - t he gas inside
ionizes. Upo n ionizi ng. t h e resista nce of t he
gas drops to almost a short circuit and t he
capacitor discharges producing a brillia nt
flash of light.

The power consumed by a flashtu be is
usually measured in watt-seconds - the
nu m be r of watt s drawn by the load times
the nu m ber of seconds the lamp is iiI . T he
average amateur fla sh uni t runs about ~5

wait-seconds. This may see m sma ll until you
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Fig. 2. Here is a workable 100 watt-second
photo flash unit. It uses the ac supply, and the
mallory capacitors are m onsters in size. Selection
of newer type capacitors and rep lacing the trans
former Tl with a solid-sta te chopper circuit will
result in a more nearly up-to-dote battery-powered
unit.

unit s average aro u nd 1.000 BepS. A
thousand bea m candle power seco nds
crowded into ~50 microseconds
insta nta neous brillia nce of four
ca ndle po wer!

Milk drop making cro wn effect.

o

consider the flash only lasts about 250
micro seconds. A 25 watt-second lamp , if it
burned stea dily, would consume 100,000
watts! You don't believe it? Okay . Here 's
where I got the number. 250 micro seconds
equals 1/4000 seconds. To deliver 25 watt
seconds in that amou nt of tim e, th e inst an
taneous po wer consu mpt io n must be 25 x
4000 or 100,000 watts!

I
D.C. (~ ,

VOLTAGE
SOURCE

H.V.

r
Fig. 1. Basic flash tube circuit. Generally, the dc
voltage is in the order of 400 to 1000 volts in
pho tographic units. Th e high voltage triggering
impulse averages aro und 4 to 5 kV. The triggering
electrode is in the form of a thin wire wrapped
arou nd the ou tside of the tube. In some pho toflash
units, the reflec tor also serves as the triggering
electrode. Resistor R presen ts overloading of the
dc supply as the capacitor recharges, and delays
recharging of the capacitor long enou gh to le t the
lamp cool.

The a mo unt o f light delivered by the
lamp , however , is a d ifferent matter. It
depends not o nly o n the power co nsu med
by the lamp, but on the form fa ctor of the
lamp and the type of reflector used. The
intensit y o f the light in the cente r of the
beam, expressed in ca ndle po wer, is multi
plied hy the duration to give a figu re ca lled
bca m ca ndle power seconds. This figure,
whic h is an accurate express io n of the

quantity of light. is what t he photographer
needs to properly expose his film. Amateur

•

As mentioned earlier, the circuit is very
basic. The anode voltage for the lamp is
provided eit her from the ac su pply or f rom a
battery through a transistor cho pper c irc uit
by a simple half wave rectifier. The trig
gering pulse is usually p rovided by discharg
ing a capac ito r through a small t ransformer
not too much unl ike the fly back transformer
used in TV applications. A resistor in series
'wit h the diode limit s the capacitor re
charging curre nt to wit hin the ratings of the
diode.

The watt -second rating o f a flashtu be
c irc uit is determined by the combination of
voltage and capacita nce, using the fo rm u la

J (Watt-Seconds) = Y, E2C

where C is expressed in microfarads and E is
expressed in kilovolt s. For example, using a
capacity of 800 microfarads and 400 volts,

J = y, (0.4) 2 x 800 ,
or

YZ< 0. 16 x 800),
o r

64 watt-sec.

In the formu la . t he letter J . whic h usua lly
sta nds fo r joules, represents watt-seconds. A
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High speed camera catches apple passing through

bullet ,

Fig. 3 . Reducin g th e capacity to reduce the
wa t t-seconds ena bles rapid repeti tio n. Firing the
lamp from an automobile's ignition system changes
the flash unit to a timin g ligh t.

TO
CHASSIS

1.5y F 4-TO# 1
PLUG

of your ca mera , and is basic enough to
demonstrate the princ ip le. The ene rgy
storage ca pacitors, C I a nd C2 are co nnected
in series as the ma ximum availa hie voltage
rating in electrolytic capacit o rs is limit ed.
Resistors R2 and R3 equalize the voltage
across the capacitors.

•
All part s to the right of the energy

sto rage capacitors are housed in th e fl ash

joule is equal to one watt-second. In com
puting the power , we are actu ally ca lculat ing
the energy sto red in the capac ito r. The term
"watt-seconds" is preferred by those who
work in the electronic flash-field .

Figure 2 is a diagram of an ac powered
flash unit. Although quite operational, its
large size puts it into the catego ry of
yesteryear. It is, however, about four times
as powerful as the small units that fit on top

The Jack o f hearts- he had no tarts.

RADIO SAFETY

A careless technician named Cteever ,
Went to wo rk on his PM transceiver.
Th is unfortunate lug
Failed to pull ou t the plug,
Leaving h is poor XYL a grie ver.

A DX'er fro m North Carolina
Thought his antenna cou ld n 't he f iner.
Till he loo ked at the roof
And disco vered the goof:
His quad had quashed an airliner!

A d im -witted novice we know
Strung his long-wire somewhat too lo w.
A neighbor, wh ile joggin '
Lost m ost of his noggin
Leaving our frie nd a heady m emento.

A ('urious chap f rom Tangier
While adjusting his h igh -po wered gear,
Left the co ver unsaddled
A s he tuned and paddled ,
Th us ending his ham m ing career,

A DX 'a wi th rig over-powered,
Tried to chat 0 11 the air as he showered.
lit, CQ'cd and co:«.
Till quilt ' barbcu ued;
(Otwioustv, the tub IlI1d to be scou red ]

J\4ADI.

head. R4 , RS, and R6 form a divider to
supply the proper voltage to ignition capaci
tor C3. As the charge in the energy storage
capacito rs reaches the proper level, lamp I}
lights. When the shutter contac ts close, C3
discha rges through the primary of T2, su p
plying a high-voltage pulse to the ignition
elec trode t o fir e the lamp .

Since the action that initiates the ignition
pro cess is a co ntact clo sure, a wide range of
tricks are possible. The contac ts need not be
in the ca mera. They can be in a relay, o r the
circ uit ca n be co mpleted by a th yrotron or
so li d-s ta te switc h. By using a microphone to
pick up the report o f a gun and triggering
the fla sh from the amplifie r o utp ut , a bullet
can be frozen between the weapon and th e
target. A photo rela y ca n trigger th e fla sh as
a fallin g drop passes. A little time delay in
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Fig. 4. However , G-E recommends the FT·30 for
this purpose. Since this lamp operates at a much
lower voltage, the circuit is much simpler, but the
flash is longer in duration.

the circuit ca n pro duce so me interesting
patterns by freezing the drop as it strikes th e
surface .

For a no ther applicat io n, if the watt
second rating o f the lamp is reduced, rapid
repetition o f the flashes can be done with out
driving t he lamp to self-dest ructio n . By
reducing the capacity to within the range of
non-electrolyt ic types, the power of the un it
can be reduced to one watt-second. Now, if
the triggering coil and associated parts are
eli minated, and the ignition electrode con
nect ed to the No . 1 spark plug o f an auto
mobile engine , the unit becomes a timing
light. The lamp fi res each t ime the plug fires,
freezing the motion o f the flywheel so that
the timing mark can be seen. Enough said if
you are an automobile bug.

With the lamp's energy reduced to permit
rapid firing, we find another application. By
running the out pu t o f a tunable sawto o th
wave generator through a fly back trans
former and using the resulting power to fire
the lamp , we have a calibrated rate of

115 VAC

150

40)lF FT-30

light, you will need to exper iment to find
the best type of flyba ck tran sformer to
ensure that you have the proper voltage for
your lamp. The principle , however, is as
represented here. For extre mely fa st opera
tion, you may need to select your lamp from
several. I've been informed that stro bosco pe
manufacturers make their own lamps. G·E,
however, has several that are specifically
recommended . Na mely, FT-230 , FT-1 51 ,
FT-5 24, and FT-91 . Having presented the
principle, I leave the rest up to you.

The theatrical , or psychedelic ap plica t io n
is the mo st recently po pularized and o ne o f
the mo st publicized use of a rapid-repeating
flash unit. Ge nera lly, the same type o f unit
is used in this application as in scientific
applicatio ns, the repetit ion rates being ad
justed to the individual user's taste. You
may find a rate so me where between ten and
fift een fla shes per seco nd most effective, as
there is a point within that range that will
int erfere sligh tly with brain impulses and
drive you right up a wall. It .isn't dangerous
unless you o ver do it though.

Whatever your favorite application, there
is, in the relatively simple circuitry of the
electronic flashtube, a vast potential for
many a fascinating evening. I will add one
precautionary note for any beginner working
with large capacitors charged to a high
voltage. If you get across a fully-charged
capacitor, it can kill you. Careful!

. .. W2FEZ
fla shing which is useful either for strobo
sco pic timing or to blow the mind
psychedelically . I must admit here that my
strongest point with fla sh tubes is in single
flash applicatio ns such a photoflash or laser
applicat ions. If you want to build a stro be

Books:
General Ele ctric Flashtube Data Manual
Fla shtube Engineering Manual (Allied c at .
No.726-QlOO )
The Way Things Work Simon & Schuster, New
York
Professional Photographic Catalo g

PARTIAL LIST OF FLASHTUBES

TYPE Max. anode Max. wan-sec. Min. flash Trigger pulse
voltage input voltage

G.E.
FT-30 500 10 120 10 k V
FT·l06 315 50 250 4 kV
FT-l10 1050 100 800 4 k V
FT=118 550 125 400 4 k V
FT-218 1050 200 800 4 kV

Horevwen
AF202001 260 16 210 4 kV
AF202002 360 24 220 4kV
AF202003 400 28 210 4kV
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Chromed bumpers, padded knobs, emission controls and oh yes, op amps.

Fig. 1. The basic phase shifter with constan t
amplitude charac teristics.

the two amplitudes are ma tched. On the
o ther hand , should the incoming signal be
added in phase to th e out put of the shifter,
the result will be a peak in the response o f
the device at the tuned fr equency, much in
the spirit of the " Qvmultipl ier" co ncept.

t
E,

+

rv E, c

+

rvI" E, R

To understand the source o f the diffi
culty with o lder versions of the select-e-ject,
and to fully unde rsta nd th e o peration of the
modernized version presented here. we tum
our attention to Fig. I , which shows the
basic shifte r. It is necessary to have the two
sources shown. so that the output is con
sta nt in amplitude. The little + signs indicate
the relative phasing o f the two so urces ,
which are presumed to have zero source
impedance. The ouput is unloaded . Under
these co nditio ns, the o uput/input charac ter
istic o f th e circuit is given by:

V arious form s of the select-e-ject have
been arou nd for quite awhile. Th is is

device which can e ither peak or notch a
tunable audio frequency . Older versions o f
th is device suffere d, however, from a draw
back which rendered them somewhat incon
vie nt to use . The gain and the tuned fre
quency int eracted in such a way that a
two-handed approach to the beast was
necessary . an unhandy trait during the best
of contests. The above rema rks held for both
the vacuu m tube versions, and the solid state
ve rsio ns, and for much the same reason,
which we shall explore here. This article
describes a scheme for putting to gether a
select-e-ject in which the three variables of
overall gain, tuned frequency. and notch
dep th - peak height , are all quite indep en
dent. To fully benefit from this article, the
reader is stro ngly urged to review th e o pera
tional amp lifier articles wh ich have appeared
in the August 1970 issue ofQST.

Fundamental Concepts

The fundamental idea beh ind th e select
o-ject is sound enough. A c ircuit is contrived
whic h ex hibits a frequency -de pendent phase
shift, such that a shift of 180 · occurs at only
o ne (tu nable) frequency . If now the un
shifte d incom ing signal is added to the
o utput o f the shift er, the device will e xhibit
a notch at the tuned frequency, th e perfec
tion of whic h depends directl y o n how well
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The conditions of zero source impedance
and unloaded output are very im portant , as
any departure from those conditio ns will
upse t equatio n ( I) beyond recognit io n, a nd
co mplete ly eliminate the fo ur characteristics
listed above.

c

IN OUT

R

Fig. 2. Showing the implementation of Fig. 1,
using operational amplifiers.

In o lde r versions of this device. the
so urces of Fig. 1, were obtained by sp litting
the incoming signal equally between the
plate and cathode, or collector and emitt er,
as the case may have been. Unfo rt unately.
the requisite load resistors at either end of
the active device used. resulted in a non-zero
source impedance, and finite output lo ading.
This is the reason for th e od dly large values
o f the resistors wh ich are shown in transistor
circuits.

(I) G = Eo = x - j
E, x + J

x = w RC, w = 21Tf

This is easily derived by those handy with
phasor algebra . From equat ion (I) we can
easily list the important traits of the circuit
of Fig. 1.:

I) When x is 0, G is I a1 I80 '
2) When x is I , G is I al-90 '
3) When x is infini te, G is I at O·
4 ) When x is anything at all, the

absolute magnitud e of G is unity as
advertised.

With the advent of low-cost operatio na l
amplif iers wit h pretty close to ideal input
output impedance characteristics, the circuit
of Fig. I , can be approached a good deal
more closely , in the real world . Fig. 2,
illustrates how this is done. In Fig. 2, and in
the rest of this art icle, all op-arnps are dra wn
in what has become the "standard" orienta
tio n, with the inverting input at the top, as
indica ted by the - sign (the non-inverting
input being indicated by a + sign ). Power
supply connections and de balancing details
are omitted for clarity . Comments on these

EOUAL~

>....- -0 OUT

R

c

DUAL POT

c

IN 0--'

" "

Fig. 3. The phase shifter portion of the m odern setect-o-iect. Parts values are discussed in the text .
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Fig. 4. The complete modern select-o-ject.

x=woRC= I,

I
Wo = RC

The Complete Select-e-ject

We are now in a position to describe the
co mple te select-e-ject . There are a variety of
ways to provide for the feeding around and
adding/subtracting of signals. The author
tried several schemes, and although they all
do have acade mic interest , only the one
finally settled upon will be described here. It
is sho wn in Fig . 4.

for th is portion o f the device. Some things
are important and some are not. The use of
op-arnps automatically takes care of the
important matter of source and lo ad im
pedances. It is important that each pair of
resistors are equal, as shown in Fig . 3. It is
not important what their exact values are.
The reason is so that each "source" op-arnp
has a gain of unity, which provides for the
equal voltage sources of Fig. I. The author
had some 2.2K precision resistors, and used
them. Other matched values should work as
well. Values betweeen, say, IK and lOOK
should work all right, and matching with a
good ohmmeter should suffice . In like man
ner, the exact values of the tuning com
ponents, consisting of the two capacitors,
and the dual pot , are not important. It is
important that the two capacitors be reason
ably close in value. The author happened to
have a dual 25K pot, and some quick
arithmetic with equation (2) showed that
values for the two capacitors of 0 .1 /IF
would give a range of tuning of about from
80Hz to 5000Hz. In practice, it turns out
that the tuning range is inconveniently com
pressed at the high end with linear tuning
pots. An "audio taper" dual pot would
probably present procurement problems and
the author did not bother to obtain one.
Instead , empirical experience with the device
led to a reduction in the values of the Cs to
0.047 /IF, which brought the tuning range
down to a reasonable "swing" of the dual
pot shaft , at the expense of the low fre
quency end. But then, one seldom has need
to use a select-e-ject down around 200Hz
and lower anyway . Finally , a co uple of ) K
resistors were added in series with each dual
pot sectio n, as shown. This was to prevent
the reduction of the resistance of the tuning
pots to zero , which event leads to a severe
degradation of performance.

T

The 0 subscript indicates that this is the
particular frequency to which the device is
tuned . But 180 · is what we seek. So, the
circuit of Fig. 2, is duplicated. An extra
op-amp is interspersed, used as a simple
gain-of-one voltage follower , to take advan

tage of the high input impedance which will
not upset the action of the first stage of the
shifter. The reader may be getting the
impression that our modernized select-e-ject
is going to gobble up scads of op-amps, to
which we remark that op-arnps are cheap
enough these days, and the device will use
very little else. As a matter of fact , the total
co mpo nent co unt is surpriz ingly low.

We turn our attention then to Fig. 3,
which shows the complete schematic for the
tunable 180 · shift er portion of the select-o
ject. Before proceeding with the application
o f Fig. 3 . to a modern select-o-ject , this
would be a good time to discuss part values

two aspects will occur at the end of this
article .

Now Fig. 2, will provide a 90· phase shift
at the "center frequency" where, from the
seco nd of the four traits listed above we can
write :

NOrtH/:....
PEAK FIGURE 3
OUT 0

NOlO< 'N-L
ADJUS

/10 IK
/ IO K 0IN • <,I 6.8 K

OU
Pi1>AK -:SHAR NESS

ADJUST

;"
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A seventh and fi nal op-arnp is used for
the "combiner" operation. The mo de of
operation of the device is selected with a
four pole, three position selector switch,
which is shown in the notch position in Fig.
4.

Initially , provision for a gain contro l was
provided by installing a pot in the place of
the I K feed back resistor around the com
biner op-arnp. It was found to be an un
necessary feature. however. The audio gain
control of the receiver is used fo r this
purpose. Hence, a fixed resistor is installed
at this point. as shown.

Also , initially one pot served as both the
notch depth and peak sharpness contro l, but
this was foun d to be mo st unsatisfacto ry,
since going from one mode to the other
required th at tha t control be readjusted,
which turned out to be a nuisance. As a
matter of fact, in day-to -day use. it is
seldom necessary to adjust the notch depth
control at all, and if the unit were to be built
with this control installed inside, it could be
adjusted once and then left alo ne, a saving of
panel clutter would result.

As shown in Fig. 4 , one arm of the
selector SWitch is used to select the cor
responding adjustme nt for that mode. When
in the notch position, the output of the
shi fter is added to the inco ming signal at the
input to the combiner op-arnp , and since
they are exac tly out of phase at the tuned
frequency, a notch will be produced there .

In the peaking mode . the incoming signal
is applied to the combiner op-amp on ly,
which drives the phase shifter. whic h in tum
provides a signal to be combined with the
incomi ng signal. The phase shifter and the
com biner op-arnp form a circle in this mode ,
exactly as is done wit h the Q-multiplier.
Decreasing the value of the corresponding
adjustment pot in this mode will progres
sively sharpen and peak the response, even
tually leading to a condit ion of self-oscilla
tion. It is just before this condition is
reached that the device exhibits the maxi
mum sharpness of peak . Of course, one may
allo w the c ircuit to oscillate. and use the
select-e-ject in "double duty" service as a
rough-and-ready source of audio frequencies
around the ham shack.

best BUY
SURPLUS

DIGITAL MILITARY RECEIVER 
R-392 URR - 24VDC VERSION
OF FAMOUS R-390

A great surplus buy. Just released at a small fraction of government cost .
Specifications: 500kHz t o 32 MHz in 32 bands. Continuous tuning. Frequency is
read directly o n counte r type frequency indicator. Receives CW, MCW , Voice,
Frequency Shift Keyi ng and SSB in BFa position. Triple and double conversion.
BFa. Selectivity, I.F. : 8,4, and 2 k Hz. Built-in crystal calibrator every 100 kH.
Accurate to 300 cps. 25 tubes. Operates on 24 to 30 V.D.C. a t o nly 3Amperes.
Rugged. Compact , size: 11 %" x 14%" x 11". Used but fully guaranteed. Prices
FOB Upper Saddle Rive r. Limited quantities. Act now.
Prices: Complete. repairable wi t h schema tic 5150. Tested, OK with schematic
5195. Power Conn. 52.00. Tech Ma nua l 510.00.

SPACE
ELECTRONICS division 01

A no l her grea t buy. AN/U RR-27 Receiver.
105-191 MHz. Con tinuo us tun ing. 11 5 V.A.C.
Like new. $ 190.00 FOB Upper Saddle River.
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!\lIL1 T !\RY EL ECTR ONI CS CO lO' .
70 Hronksidc Drive . Upper Saddle Ri ve r

New Jervev 07-l5X I I ~O I I 3~ 7·76-10
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Three pairs of photos taken from a scope showing the output when the unit is switched fr om Peak
to Notch at different freq uencies.

In the out mode , the signal IS simply
routed around the device , as shown.

Operation

The operat ion o f the device is quite
stra ightfo rwa rd . Plug the input into the
headphone jack o n th e receiver. Place it in
the peak mode and advance the peak height
contro l until the device almost oscillat es.
Swing the tuning pot th rough its range , and
check that th e point of "just about to
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oscillate" on the peaking contro l does not
change. This is the control independence
spoken o f earlier, and is th e ou tstand ing
feature of the modern selec t-e-jec t. Now
tune in a CW signal and peak it up. Without
disturbing the controls, switc h the unit over
to the notch position . Now adjust th e notch
control for a null. It will occur at precisely
th e sa me point on th e tu ning adjust ment,
another of the features which are claimed
for this device . If the peaking is first done as
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carefull y as possible. it will be fo und that
I

the notch WIll be capable o f completely
elim inating the signal. Having made that
adjustment o f the notchi ng control, again
swing the Tuning co ntro l through its range
(retu nin g the receiver in the meantime to
provide varying pitches of the applied CW
not e ), and check to He su re that the no lch

L • ,

does what it is supposed to do, witl1 but
furthe r adjustment.

Having accomplished the above, it will
be found that opera tion of the device will
consist mainly of doing the tuning . The
notch co ntrol will not have to be adjus ted
again, as me nt ioned earlier, and might as
well be mounted inside the unit. T he peak
ing co ntrol may be adjusted to su it condi
tions requ ire d. The notch is fai rly sharp, a nd
difficulty may be experienced in "finding"
it. T he easiest way is to peak the unwanted
signal first, then switch the unit to the no tch
mode.

About Op-Amps

And now a word about op-arnps. The
author used the Texas Instruments type
SN72 741 N in the "minid ip" package, be
cause th ey happened to be ava ilable. This
device is quite uncritical , and an y reasonable
o p-amp should do the trick. T he reasonable
means an input imped ance of about a
meg-ohm or better, an output imp edance of
10 ohms or less, and an open loo p gain of at
least 50 or so . Any modern op-arnp should
meet these requirements, at least over the
audio ra nge , which is the only range of
interest here .

The author is in the habit of using a pair
of stereo head phones, mai nly because they
are comfortable on the ears over prolo nged
periods of time . They have an impedance of
8 ohm s, and are driven d irectly by Fig. 4 ,
wit hout a ny need fo r match ing.

Fig. 5, shows the power supply used. The
exact current requiremen ts will depend on
the part icular op-a mps used. T he drain at
plu s and mi nus is 15 V, using the SN7274 1N
(seven in all) is about 25 rnA from each side
of the power su pply.

Also sho wn are some photos taken from a
scope. with the selec t-e -ject driven from an
audio sweep generator. The sweep was
logarithmic. and covered the span from
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~ BK-R R 68 100 + 15 V

t + 175
lOO K

~
110 VA(. 100 }lF + + I5 V

1
50V

IOOp F + 175
50 V pF

rn A I5 v
BK-W GN 68 100 -15V

TRIA D
F~94 X

Fig. 5 . The power supply for the selec t-e-jec t. The
NE·2 pilot light may be an unnecessary frill. The
diodes are any convenient rectifiers which have a
PIV of about l OOV or more, and a forward c urran t
rat ing of a bou t 100 mA. or more. Good filt ering is
imp ortant, bu t th e exact values o f the two output
voltages are no t, as long as the maximum supply
ratings of the op-amps used are n ot exceeded. A
reduction of supply voltages will sim ply result in a
reduction in maximum allowable input signal level.
The exact values of the filt ering capacitors are not
important, the rule here being the m ore the better.
Values shown in the diagram have proven to be
adequate.

50Hz to 5000Hz. In each pair of photos, the
device was switched from peak to notch
without disturbing the tu ning cont ro l. One
sees that t he peak and the notch occur at the
same freque ncy . Read ing across the trip le t
of photos, the freque ncy was tuned to
differe nt parts of the audio spect rum, th is
ti me without d isturb ing the notch and peak
controls. One sees that the independence
claimed holds very n icely here, there being
no need to readjust the peaking as o ne tunes
the device. Truly , " one-knob contro l." In
these photos, the dropping off of amplitude
at the left hand (low frequency) end is due
to the I IlF capacitor used to couple in the
swe pt signal, and not due to any dropping o f
gain o f the selec t-e-jec t at low frequencies.

Finally , you may have noticed that no de
ba lancing has been mentioned. The author
fou nd this to be completely unnecessary , at
least wit h t he part icular op-amp s used. If
th is is a pro blem wit h o ther o p-amp s, the
result will be assymetrica l "flat-toppi ng"
under co ndit ions of very large input signal.
Since there is a dc path around the selec t-o
ject circuit, should this problem ari se, it may
be taken care of by returning anyone o f the
grounded op-amp inputs to the cente r arm
of a pot connected between the power
supply terminals instead .

.. .WA 6KGI'
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[uge Electronics has spent 10 years now building a repu tation for customer service.
In the past two years, thi s reputati on has spread far and wide , and we've had a few
growi ng pains, but we feel we 've cured th em, and can still deliver what we advertise
. . . better than ever.

Amateu r Rad io is our profession, not a sideline. We maintai n a large inventory,
which is now comp uterized to mi nimize backorder problems (we do have them
when our suppliers just ca n't de liver), and keep ou r shop well stocked to maintain
your radio after the sale. Our comp uter will also furn ish you a used gear list which
is current as of the previous day's business ... not a "padded" list of "what it will
cost if we happen to have it whe n you o rder."

We maintain telex links with almost all major factories to speed orders, service, and
answers to your questions. Your letters are answered normally the day they arrive
(we admit to and apologize for some delays recen tly while our computer was being
put into operation), whether you are buying or just ask ing for some advice or help.
We do n't publish a catalog . .. just haven' t had time to do that and give our kind of
personalized serv ice. Your qu estions about eq uipment will be answered cand idly 
if we think an item "isn't up to snuff", we'll say so, because we want you
complete ly sat isfied, or we 'd rath er not sell you.

We will check your gear prior to shipme nt if you request ... just a li ttle added
insurance that you won 't know the frustra tion of getting a brand-new rad io which
doesn't work. We ca n finance th rough General Electric Credit or Swan's Credit
plan, with 10"10 down. And we 'll tell you the truth about any backorders, If it's
going to be 6 months, we' ll say so, not stri ng you along. You'll find our service
after the sale is excellent too.

Now obviously this type of operation is expensive to run, and this is the only way
we're geared to operate. If you're looking for the last dollar of trade-in or the
lowest rock-bottom price, writ ing us is probably a waste of your time and ours . We
frankly can't compete wi th the non-se rv icing of sma ll inven tory dealers. But if you
feel that spend ing several hundred dollars with a compa ny entit les you to the
consideration of being dealt with honestly and quickly, and being helped with
questio ns or problems, and treated like a valued frie nd .. . and you do n't mind
spe ndi ng a few ex tra do llars to get these thin gs, the n write us today ... you should
be a Juge customer! ! !

ED lUGE ELECTRONICS, INC.
3850S. FREEWAY 11181 HARRY HINES BLVD.
FT. WORTH TX 76110 DALLAS TX 75229

Closed Sun. & Mon.
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Ralph S teinberg K6GKX
110 Argonne Avenue
Long Beach CA 90803

Roy Alciatore

W5RU

Roy. who I('(IS " " aoid DXer. ueCCllll e" silent key 1I 0t long "go . . .
we thought yOll might like to read ubout this enthusias tic " lid

[,,1I/0 11S II/1W tell r ill " profile uritten before his death,

H am and eggs will not be fo und o n the
men u at th e fa mo us Hou se of

•
Antoine's in New Orleans, but you will find
a "ham" in the person of Roy Alciator,
proprietor of this celebrated restaurant.

Roy Alciatore, the grandson of Antoine
Alciatore, founder of Antoine's, has been
serving famous food to the distinguished
gourmets of the world as his father and
grandfather had done for more than a
century . Preside nts, nobility . d ign itaries,
sports figures, celebrities of stage and screen
have enjoyed Oysters a la Rockefeller, Po m
pano en Papillotte, Po m mes So ufflers, and
Crepes Suzettes with Cafe Diabolique.

At one ti me it did not loo k as though he
would carryon the family tradi t ion . It was
only through his need of money fo r radio
equipment when a boy that he went to work
for his father. Roy was born December 19 ,
1902, in New Orleans, attended SI. Aloysius
College from 1913 to 1917, and entered SI.
Paul's College in Covington, Louisiana the
latter part of that year. Here Roy became
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interested in ama teu r radio and, through the
efforts of Fa ther Martine Barre', physics
professor of the school, he learned about the
mysteries of radio .

With amateur radio activity at a standstill
due to World War I, he was not able to get
on the air until after the Armistice. It did
not take long then to rig up a model T Ford
spark coil and communicate with a cousin
two blocks away. For receiving, Roy built a
loose coupler from a Quaker Oats box and
use d a galena ea t's whisker de tector. For
hour after hour, the boys would send mes
sages to each ot her, hoping for some distant
sta t ions to join them. Although they could
hear high-powered military and commercial
spark sta tions outside of New Orleans, they
did not have any luck making contacts until
Roy installed a Zenit h Rotary Gap and a
Thorda rson Transformer with a four wire
"nat top" antenna .

Then the fun began , with Roy getting his
first amateur radio license with the call SRH.
From then on the rotary gap was working
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Exterior view of Antoine 's Restauran t.
Ph ot o graph s , L e o n Trice Photo gra ph y , New
Orleans LA .
night and day, working DX sta tio ns. How
eve r before long the radio inspector kn ocked
on his do or and gave orders to cu t down the
po wer. The rig was putting out tw o kilo
watts and the inspector cut it back to o ne.
With red uced po wer the ro tary gap was st ill
punching holes in the spectru m and station
5RH could be hea rd several hundred miles
away and under favorable conditions, DX
contacts were made up to a thousand miles.

Wavelengths were purely accidental
during this era of the spark days and
wherever the rig loaded or tuned the best
was the operating frequency . Most of the
high-powered radio amateur stations used
from 300 to 1000 meters, while the fellows
wit h limited equ ipment opera ted usually
from 200 to 300 meters.

In 1922 , Roy heard and read about the
vacuum-tube whic h was just becoming popu
lar. lie bought a couple of UV-203A tubes
an d built a I OOW rig. Then he got th e idea to
improve the rece iving part o f the stat io n and
purchased a Grebe CR-8 Receiver. This
called for a new antenna and a six wire
inverted "L" cage type antenna was in
stalled . when everything was ready Roy
tuned the new receiver and there was a
statio n in England and another in Canada
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calling CQ. He decided to try fo r the English
statio n first and gave him a call. After an
anxious wait of several seconds, the stat ion
GSCB returned the call and gave him a
report that his signals were very good copy .
Roy nearly fe ll off the chair upon receiving
such a nice report o n his first overseas
contact, especially with a ne w rig. After
exchanging names a nd addresses for QSL
cards, he went hunting fo r more worlds to
conquer and before the night was o ver had
worked several more stations in the U.S .
From then on QSL cards began rolling in
and the walls of his shack showed eviden ce
of the growing number of statio ns contac
ted .

In 1924 Roy decided he need ed more
power to go afte r those "hard-to-get " sta
tions. This time he built a 250W rig using the
UV-204A and when it was finished it put
out a wallop of a signal. With the new rig, he
began working stations in Hawaii and Aus
tralia, with the list growing larger each day .
He was now o n his way to try for some real
DX records and his intention was to work all
the United States (WAS) and the continents
of the world (WAC).

He wa s ha ving a ball with ham radio
1930, when girls and spo rts cars took over.
Little by little he lost interest and dust
began to collect on the gear. However the
spo rts cars and the girls did not last long, fo r
in 1932 Roy got married and from then on
he was to o busy running Antoine's .

For the next 28 years there was no
thought about amateur radio until one day
in 1960 he had an accident and was laid up
with a back injury. While convalescing, o ne
of his friends brought over some QSTs so
that he could pass the t ime reading. There
must have been bugs between the pages. One
of them bit Roy and again ham radio was
flowing through his veins . From then on
cat alogs were scanned and plans made for
the new shack . In the meantime, he recov
ered fro m the accident and went down to
the FCC office and took the examin ati on for
his General ticket. After nervously waiting
for several weeks, a notice came in the mail
marked " PASSE D" and Roy now was on
cloud nine. The new call letters were W5R U.

Roy was now ready to continue with ham
radio fro m where he left off in 1930. He
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purchased a Johnson 500 AM Transmitter
and erected a tower with a Telrex 3-eleme nt
20 meter beam . Again he began wo rking
sta t io ns in all parts of the world and having
the tim e of his life. He was now on his way
to com plete the WAS and WA C records and
get cert ificates.

It was not long before Roy found that
the AM rig was getting him into trouble as
the " ha rd-to-get " DX statio ns were in the
single sideband part of the bands. Every time
he ventured into this territory every one of
the side band stations told him to get side
band gear or else. So it was either " figh t 'em
or join 'ern" and Roy decid ed to join them.
He acquired an SB 101 -A Transceiver and a
lOA Exciter and from then o n he was o ne of
the gang.

No w it was o n for more DX co ntacts
which Roy loved so well. It was good
hunting and one of his first co ntacts with
sideband was working KL7FLC on a floating
ice island near the North Pole . Then later
working JT! AG in Mongolia was the start o f
some great thrills. As tim e went on there
were others like Father Moran , 9N I MN in
Kathmandu Nepal , a Russian scientific ex
pedition at the North Pole, and a tiny atoll
in the Pacific Ocean named French Frigate
Shoals and a U.S. bomber flying over the
Co ngo at 25,000 feet.

Roy swears that he never again will give
up amateur radio and re cen tly a Cen t ral
Ele ctronic s 100-V with a Hallicrafters
HT-33B linear amplifier was added to his
station . The antenna was also changed not
too long ago and now is a Telrex six element
beam. This has made an improvement in his
OX hunting.

During the years from 1960 to date, he
has been awarded a number of cert ifica tes
for his DX accomplishments and feels very
proud of them. They are hung in a place of
honor in his shack so his guests may see
them. He has received the WAS, WAC, WPX
awards and has run up his DX CC sco re to
270 .

Although Roy is a very busy man running
the House of Antoine's, he took tim e o ut in
1968 to take the examinat io n fo r the Ad
vunced class ti cket and passed it with fl ying
colors. Talk ing about li cen ses. very few
people kn ow that Ro y once held a com mer-
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Roy L . Alciatore WSRU si tting in operating posi
tion with visiting young Japanese ham friend,
Naoyuki Kano JA4BVH. Kano i s also 2nd radio
operator on Japan ese bulk carrier M.S. Mushasni
Maru , N. Y.K. line.

cial ti cket in 1923 but co uld not find time
to go to sea.

Roy Alciatore, ra dio amateur and restau
rat eur , a l th ough h o st to thou sand s o f
famou s cele brities , still enjoys being host to
the many radio amateurs who visit New
Orleans. During Mardi Gras week you might
think a ham fes t was in town by the number
of hams found at Antoine's enjoying the
gourmet dishes par excellence. Radio ama
teurs of many nations, while in th e United
States, have made special trips to New
Orleans just t o meet Roy .

PRO FI LE . . . Ro y Al ciatore, W5RU,
would not be complete without some en
lightening facts about Roy Alciatore, re stau
rat eur. Sin c e 1 9 30 , h e h a s been the
proprietor of Antoine 's but before taking
over the management, he learned his trade
well . From 1920 to 1923 , he was an
appren tice worker in his father's re staurant
and from then o n co n tinued stud ies in
famou s restaurants in France. Thus the
gifted training of his father made him well
prepared to ta ke over the management of
the House of Antoine's.

It would take many more pages to des
c ri be a l l of t he unusu al f eatur e s o f
Antoine 's, bu t fo r those who have never
parta ken of the culinary arts a t this horn e of
fine cooking, we will use a famo us phrase,
" Anto ine 's is to New Orleans what Delmoni
co 's was to New Yo rk o r Cafe Anglais to
Paris."

.. .K6GKX
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NOVICE CLASS
STUDY GUIDE

$4
Th e world 's easiest to understand

b ook o n the theory required for the
Nov ice amateur radio license ex am.
fru strated by fundamentals? Read
this b o ok . One si m p le reading s h o u ld
ca r ry you through the exam.

GENERAL CLASS
STUDY GUIDE

$6

Thi s book will help you to really
u n d e rs ta n d the theory and enable
y ou to easily pass the F CC exa m.
This is not a Q& A manual for
memortaauon . S t u dy this book a n d
go int o th e exa m wit h confid e nce .

ADVANCED CLASS
STUDY GUIDE

$4
T housa n ds h a ve u sed this book to

h e lp t he m bre e ze through the
Advanc e d e xa m with no s t r a i n . This
is t he ONL Y st u d y guide p ubliah ed
w hic h co ve rs A L L the mater ia l y o u
will ha ve to kno w.

E X T R A C L A SS
STUDY GUIDE

$7

Do es t he theory required fo r the

Ex t ra Cla ss ex a m pa n ic you ? No
n eed, for this b o o k r educes it to easy
co m p r e he nsio n. Man y a ma t eu rs find
that a q u ick reading through this
b o ok is enough to get them through
the t ough Ex t ra Class ex a m. Face
that exa m with confide n ce.

1974
FM REPEATER ATLAS

$1.50

Listings b y s ta tes (or co u n t ries) and
cities o f a ll repeaters, both open a nd
clo sed , in the world . Periodically
updated. Handy s ize for mobile u se.

FM REPEATER
CIRCUITS MANUAL

hardbound $7
softbound $5

Co n ta ins almost ever y conceivable
circ u it that migb t be needed for use
wit h a repeater. All circuits explained
in detail . A ll aspec ts covered, from
t he o pera to r to th e a n te n na . Also
c o n ta ins ch ap te rs o n settin g up a
mobile s ta tio n , plus much more .

HOW TO USE FM
$1.50

This book p resents the basics of
two meter F M operation and re 
pea ters in shor t form with the end in
mind o f itet t i nK you o n F M q u ick ly
a n d easily .

It is ea s y to m ak e so me blunders
w he -n y o u <tt l" getti ng s ta r t ed with
a ny thin g ne w . It is a lso em ba rra smg,
A fa st rea di ng o f this b o ok sh o u ld
help y o u a vo id the pitfall s .

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER

$5

A must for the VHF o p . Opening
c ha p te r s on operating practices and
getting s ta r t ed in VH F, both A M a n d
FM, followed b y 58 ch ap t e rs on
building useful test equipment,
mo difytng existing a nd su r p lu s gear,
building co m p le t e s tatio n s , both
fixed and portable, ltnears. conver
ters, control units , preamps, band
sca n ners , a n t en nas, noise su p p ressio n ,
plus m any more .

FASCINATING WORLD OF
RADIO COMMUNICATIONS

$'
All a bout broadcast band DXing,

tuning the tropi cal DX bands, DXing
radio amateurs, antennas for short
wave, radio licenses, pioneers in elec
tricity and radio, co m mercial broad
cast sta t io ns , WWV , e t c .

TV'
$1.50

Discusse s a ll types o f interference
p roblems in great d etail w ith re com
mended s te ps to cu re the se problems .
G o od for b oth the amateur and
cit iz e n s b and o perator . T ry this cure
and su ffer no longer ,

IC PROJECTS
$4

This b ook tells how to understand
and u se ICs , with numberous co n 
s t ru c t io n p ro jects .

COAX HANDBOOK
$3

All about c o a xia l c ables, co n n ec to rs
and applications . It 's a ll h er e - pic 
tures , part numbers and spt" c ifi ca 
rtons for a ll woes.

SOLID STATE
PROJECTS

$'
More than 60 prefects o f lmerest to

anyone in etectrontcs. The d ev ic es
range from a sim p le t ra nsisto r t ester
to a ham TV receiver, This conect to n
will help y o u b e co me mo rt"
intimately a cquaint ed with ze n e rs ,
ICs and varactors . etc .

TRANSISTOR PROJECTS
$3

Crammed full of horne const ruc t to n
projects , from receivers t o trans
mitters and a ll in b e t w een . C hap t e rs
in c lu de suc h a r t icles as ze ner diodes ,
h ow the y wo rk , ho w to u se , t est and
buy them; Integrated circu it s ; h o w to
d e sign t ra nsis tor a m plifier s ; and
m any more.

OX HANDBOOK
with MAP

$3

How t o wor k O X, ho w to ge t
Q SL'S , coun t ry li st s , a ward lis ts, Q SL
bureaus, m a p s o f the wo rld, great
c ircle ma p s een te re d u n rna jor U .S .
cit ies. D X b eu rfn g c ha r ts fn r majo r
U.S. ci ties , h o w to go o n yo u r own
DXpedlt to n , a nd m u ch m ore . Wall
size DX m a p o f t he worl d inclu ded .
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UNDERSTANDING.XYL/OM $1
An unu sual cer t if ica te - gt't a nt'

and keep you r mate happy . An award
t o those who have the good fortune
of havin g an understanding partner
who appre ciates a ll good things about
amateur radi o (staying u p all night .
spe n di n g m oney fo r rigs. e tc .) .

VOL. 2 $4

Twelve d iffe ren t b ack issu es o f 7 3
from t he years 1 9 65 t h rough 19 6 7 .
These a re t he rea l vintage yea rs o f 7 3
for h ome builder s o f tra n sistori zed
gear . Lots o f VHF pro jects a nd
gad ge ts galo re. See for yo u rse lf w ha t
7 3 was doing back when QST was

$1

suffic;e Fl t
of your

t o enclose
th e return

B e ce rta in
pos tage for
QSLs.

CHC
Presented to t hose who su b m it a

s worn sta teme n t t hat they h ave n ever
r eceived a cer t ificate fo r rad io o pe ra t 
ing a n d if the y ever rece ive o ne, t h t'y
will hate it . T his cer tif ica te should be
yo u r fir st before yo u accid e n ta lly d o
some t h ing a n d r eceive a cer t tnca te
f or it. T h is a ttests to you r
membershi p in the Certi ficate Hater s
Clu b.

73 BACK ISSUES

VOL.] $4
This is a n assor t men t o f t welve

different b ack issue s o f 73 fr om th e
yea rs 1 9 6 0 throu gh 19 64. No r ma lly
t hese b ack Issue s would cost you $ 1
or more each. but since t his asso r t 
m ent is o u r c ho ice instead o f yo urs
y o u be nefi t wit h a big bargain . Here
is a good way to b uild u p your
t echnical lib ra r y w it h h undreds of
in teresting a nd valuab le te chnical
a rti cles a n d construction proj ec ts.

SST V· D X C C $1
Dress up the shack wit h this award

for z-wav Slow S can Televisio n co m
mu n ica tions wit h 1 0 co u n t r ies.
En do rse me n t pro visions for se parate
b ands.

RR CC $1
This R eal Rag Chewers cer tifica te is

awar de d o nly for the feat o f a n on
s to p QS O for a period exceeding s ix
h ours with no time o u t for any t h ing .
O rder mu st be acco m panied with
d ate /t ime ( GMT) o f star t/e n d o f co n 
tact, s ta tio n co n t ac ted. a n d yo ur c all
s ig n .

ALL MODE DXDC $1
Ho w ma ny ca n Qua lify for t his o ne?

A n awa rd for 2-wa y co m m u nicatio ns
w i t h 10 co u nt r ies us i ng
CW-SS B-R TTY-S ST V m odes.

RTTY~DXDC $1
Frame a nd hang th is o n e above

yo u r m achine . All o pera t ing award
for tho se who h a ve su b mitted p ro of
of z-wav t .elet.y p e co m m u n icat io ns
wit h 10 coun t ries. En dorse me n t
provisions for different b ands.

DXDC $1
A vailable for th ose who present

pro of o f co n tact (copy o f lo g) with
10 different co u nt ries. A wa rd i ng this
cer t ifica te makes yo u a member o f
t he D X Decade Clu b .

the I.ull '"
73 CERTIFICATES

WAAS $1
Worked Almost .\ ll S ta tes - Proof

o f yo u r having worked 4 9 o f t he 50
s ta tes. It is for tho se who a re just
un ab le to get that last sta te
co n fir med.

$1

DIODE CIRCUITS
HANDBOOK

VHF ANTENNA
HANDBOOK

$1
Full o f simple handy go o dies b uil t

w it h d iodes.

DIGITAL C O NT R O L
OF REPEATERS

h ardbound $7
so f t bo u n d $5

Here ' s a b o ok for t he FMer who
wa nts to d esign and b uild a digital
repea ter co n t rol system. Conta ins
sectio ns on repeaters . b asic lo gic
fu n c t io ns . logic circu it d esign. con
tro l syst ems. su pport c ircuits. m obile
t n s tallettons. to uc h-to ne. plu s a
special sectio n o n a " m in i" repea ter
co n tro l system.

C O N V E R T I N G C O MM E R C IA L
FM GEAR

DIODE C IRCU IT S

$2

Ge neral info r ma ti o n o n co mme rcial
FM gear wit h speci fic conversio ns for
Motorola equ ipment.

$3
Would y o u b elieve that the secret

to success in VHl" / UHF is in the
a nte nna syste m? T h is is n o earth
shakin g disco ver y . b u t it 's tru e. A
co mp le te. d etailed b o ok with d escrip
tions. dimensions. tuning data. dia
grams a n d photo s . Antenna s from the
insta nt coa rhan ser to t he giant
colli near beam ca n b e found h ere.

115 diode circ u its Including power
su p p ly a p p lica t io n. regulators. ac
me ter a p p licatio ns. rece iver detectors
f or A ?l.l -F M-SSB. n o ise limiters .
sq uelch. AGe . var ica p t uning . au d io
clip pers. com p resso rs FM m odula
to rs . RTTY k e ving , va rac tor multi
plie rs. noise ge nerators,

73 USEFUL
TRANSISTOR CIRCUITS

$I
Usef u l transistor circuits for au d io,

receivers, transmitters a nd tes t eq u ip
me n t . 4 7 chapters wit h c ircuit dia
grams fo r each. co mp lete wit h com
ponent va lues. e tc . A must for t he
so lid st a te home bre wer. Easy t o read
and to und e rsta nd.

RTTY HANDBOOK

INTRODUCTION TO
RTTY

$6

A co mprehe nsive book cover ing all
areas o f radio tele ty pe, from getti ng
s ta rted wit h the b asic principles.
what eq u ip me n t t o pro cu re a n d h o w
to mak e it work. The o n ly up -t o -date
book availa b le o n the su bjec t. Well
written . easy to r ead a n d understand .

S L O W S CAN
TELEVISION HANDBOOK

hardbound $7
softbound $5

This exce ue nt b o o k t ells a ll about
it, from it s h istory a n d b as ics to the
present sta te -of-t he-art techniq u es .
Co n t ai ns c ha p ters o n circu its.
m onitors . ca me ras. co lo r SSTV. test
equipment a n d much m ore.

$2

In t h is boo k the world o f rad io 
tele type is exp la ined in a n easily
und ersto od ma nner for t he begi n ner .
There 's a lso a c hapter o n R T T Y Art
w hic h will t ea ch you everyth ing you
n eed to kno w in o rder t o be a R T T Y
A rtist. The last part o f t his book
co n tains a b ib lio graphy o f everyt hing
p ublished a bout R TTY since 1952.
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$ 5
These binders are a gorgeo us red

a n d come with the nic est set of year
s t ick ers yo u 've ever see n . The perfect
thing for s tor ing yo ur issues of 7 3 so
that they won't get lost o r sp ilt on,
o r into the hands o f the Jr. Op. Dress
up y o ur shack with these binders.

$'
An amateu r who works for a big

com p u t er co mpa ny h as a program
which permit s him to plug in your
lo cation and h ave it print o u t the
b earings o f all the co u n t r ies o f the
world from yo u r s hack. O nce yo u
h ave this list you will u se it for every
OX co n tact . The chart give s the
b earing and distance to all major
cities and co u nt r ies. Be patient when
you order for these h a ve t o be run
t hro u gh in groups so that we can
offer them to yo u a t such a low cost.

y o u work them. Visitors can see
immediately h ow m u ch o f the world
you have co n tac ted ! T he zo nes are
o n the map as well as prefi xes. Ma ybe
you need several maps.

$'
How ab o u t dress ing u p yo ur ope rat

ing table with a d esk pla te showi ng
you r first name an d call? T hese e m
b o ssed d esk pia tes a re ni ce - a n d
ine xpensive. No zero ava ilab le , sorry .
There is roo m fo r twenty letters a n d
spaces t otaL

CUSTOMIZED DX
BEARING CHART

73 BINDERS

LAPEL BADGES

CALL LETTER
DESK PLATE

$1
Name and call identifies yo u at club

m e etings, hamfe sts , b usted pot
p arties. Hand e n grave d b y skill ed
New Hampshire cra fts ma n wit h lev
ing care . Only o ne lo usy d ollar . Send
first name a n d call.

MAGNETIC CALL SIGNS

$1
These wall sized maps sho w the

s ta tes a nd call a rea. T hey are
s pecially des igned for co lor i ng to
sho w you r progress t oward the Work
ed All Sta tes a ward o f ARRL o r the
Worked Almo st All States award pu t
out b y 7 3 (fo r proof o f co n tac t w ith
4 9 sta tes). Since you will probably be
wanting to work for t h e a ward o n
seve ral bands you will want seve ral
maps. T hey come in groups o f four .

VOL. 3 $4
T w elve d ifferent b ack issues o f 7 3

from the years 19 68 to 1 972. T hese
bundle s a re a lready made up so you
have to accept o u r choice a t t his
price. Individual issues for m o st
m onths are st ill availab le for $1 e ach
for the se years.

$'
Let the world know that y o u a re

proud of yo ur ham call. These
magnetic call signs will adhere to the
sid e o f yo w car , and they won't faU
off a t high speeds.

U.S . MAPS

WORLD DXMAP
$'

This is the sa me wall-sized DX m ap
tha t is included with the DX Hand
book excep t it comes t o y o u rolled
up instead o f folded . This is so you
can put it o n the wall or ha ve it
framed. T he ma p is designed with aU
cou nt ry prefi xes in d ica t ed a n d space
for yo u to co lor in the countries as

.hel'u"~
(continued)

s t ill bringing yo u o nly tubes. At t his
pric e you ge t o ur choice of h ack
issue s. T his is a n excelle n t wa y to fiU·
in miss ing ba ck issues, if you like to
gamble .
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Sue sun« W9CNW
R.R. 1, Box 95
Waldron IN 461 8 2

IT HAPPENED IN

MEXICO I

~ITe (W9NTP and W9CNW) were on
VY our six th trip into Mexico when it

hap pened . Don and I were driving toward
Mazatlan from lxltan on a Tuesday morning,
and as we neared the junction at Santiago,
we noticed a commercial bus had pulled off
the highway and stopped at the junction
while unloading passengers. I was driving
about 25 mph past the bus, when a short,
heavy-set Mexican darted past the front of
th e bus and into the fr ont side of our
camper truck. The impact bounded him
back into the bus and o nto the road. There
he lay in a pathetic heap. We stopped
immediately , blo cked traffic, and tried to
get help. All the people, and there must have
been at lea st fifty around the bus stop,
ignored us and the injured man . The bus had
a schedule to meet and dismissed the acci
dent by simply continuing o n its way. There
was blo od under the man's face and on the
road . I dampened a handkerchief and
cleaned up his face. There seemed to be a
surface wound o n his fo rehead and cheek
which was mu ch like a flo or burn. Some of
the people motioned to us to ge t the truck
o ut of the road because of some big semi-
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trucks barreling down o n us . We and o ne
unidentified man helped get the injured man
into the cab of the truck. I got into the
camper and Don left the back flap up for
ven tila tion.

The injured man was able to direct Don
to the hospital at Santiago - about six mil es
from the scene o f the accident. Santiago is a
city of about 20,000, but is completely off
the tourist path , so few people speak
English . It is down at ocean level , but inland,
so very warm. Santiago had cobblestone
st ree ts, and the roughness knocked the back
flap of the truck down o n my arm and hand,
and I sat there bleeding more than o ur
inju red passenger.

At the hospital an attendant helped get
the man on a stre tcher and carry him int o
the hospital via the front steps. The man
co uld stand with no o bvious pain , but to
take a step hurt his side o r ribs in so me way.
That was why th ey used the st retcher. No
o ne around could speak English . A police
man was o n duty at the hospital . and so o n
two o thers ca me. We drew pictures, ac ted
ou t the acciden t. and used sign language to
tell how the accident had happened. Aft er
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all our explanations one o f the policemen
got into the tru ck with us and hand-directed
us to park in fr ont o f th e c ity police station.
OUf arrival cause d a flurry of conversation,
all in Spanish, which neither Don nor I can
speak o r understand. We were directed inside
th e jail to an area jus t outside of a dark cell
block filled with men. One jailee in th e cell
co uld spea k a little English and asked us for
identification which he co pied down for the
p oli c emen . A ft er our identification
ceremony , we were motioned to sit behind
bars near an unlocked door. For both of
us - our fir st time in jail!

Then a Mexican sch ool teacher showed
up with a lawy er of sorts. The " shyster' was
a tall , skin ny man in a white shir t who
flustered lik e Art Carney would do with
every action. The school teacher spoke
rather good English . He had gone to live
with relatives in Los Angeles when h e was
ten years o ld and had gone to both elemen
tary and high school there.

There was a lot of explaining, skelch
drawing and say ing, "You are not at
fault - it will be fixed" but we remained in
jail. A brother of the injured man was sent
for and stood and looked at us for awhile .
There was mu ch more conversation, and the
skinny man in the white sh ir t seemed to be
"fixing" it. Anoth er man came, identified as
the Mayor of Santiago, and he looked at us
for awhile , and then sa id we could go cat
supper in the town's best restaurant. It had
an electric fan that one could direct at their
table. We had been in ja il about four hours.

During o ur time in jail the other prisoners
looked , laughed , sold us some st ring flowers
they had made, and sen t boys out for their
food . In Mexico one takes ca re of one's sel f
and need s while in jail. Local teen age boys
live right there for th e exci tement and to
wait on the prisoners for pesos. Some wives
came and brought food for their husbands.
The prisoners in th e dark ce ll were in for
stealing and fighting with intent to kill , we
gathered, while the ones out in the ar ea we
were , were there fo r drunkenness. There
were guard s station ed right outside the
unl ock ed door. The doo r had to be left that
way so the h ays who waited o n th e prison ers
could go in and o ut freely, but each time
they en te red th ey were chec ked for liqu or.
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At abou t SIX o'clock the gua rd was
cha nged . They all lin ed u p with posi tioni ng
o f arms an d each t im e they repositioned
they grunted in u nison. As we watched , th e
guard s were tak ing o n personalities . We
called one John Wayne because he was tall ,
good looking, and more noticeable tha n the
others. He tried to be friendly and sym
pathetic. The cap ta in wore a brace arou nd
his neck, so he was Stiff Neck. A guard and
the teacher went with us to suppe r. The
guard with his gun in holster sat ncar the
door and " gua rded." The teach er sa id the
police did not hold us at fault for the
accident , but we would have to wait until
the district attorney came the next day to
release us.

A representa tive fro m ou r Mexican in
su rance came, and with our help an d the
help of th e in terpret er, filled out some
papers, and I signed a state men t in my own
handwriting o f how the accide nt had hap
pened . This rep ort was ma de after we we re
escorted by ou r guard to the best hotel in
Santiago. (It had a ceiling fan and two-inch
cockroaches.) We had left the truck locked
up in front of the police station. They let us
put in or remove our b elongings whenever
we wished but asked us to leave the tru ck
there. The insurance wa s in order, and we
were assured the injured man would have all
the necessary care. Earlier someone se nt to
us in jail for money to purchase a pain shot
before he was taken by car to T epic (about
fifty miles away) fo r Xcrays. We were told
that he had told th e police we were not at
fault , but only trying to help him. Som eone
at the rest aurant h ad told our teacher
interpreter that we h ad better phone the
American Consulate if we wanted to leave
before staying three o r four days in that
sult ry , hot c ity.

On Wednesday our interpreter met us for
breakfast. The lawyer sho wed up and said
we owed him $80 for fixing th e case and this
included $25 for th e interpreter, and that we
must give him $40 as a retainer. We sai d h is
price was to o high for nothing. We ph oned
the American Co nsu la te in Mazat lan and
told him we had to get back to th e Sta tes.
lie told us we needed a public defender, not
the lay wc r. So Skin ny- in-the-white-shir t said
we should give hi m his expenses plus wha t-

73 MAGAZINE



ever we wished to pa y him and pay the
interpreter o urselves. We told him we were
not going to pay anyone an ything unt il we
were released to go o n o ur way .

The d is t rict attorney, a nea tly dressed
man about 30, arrived at his o ffices late. We .
the insurance man, and th e int erpreter, all
gathered around his desk , explaining. He
pushed us away, saying that he co uldn ' t fill
out the n ecessary papers until the next da y,
or fine us, until he knew the injured man's
condit io n. Earlier, at breakfast, a Mexican
trooper had come and gotten the facts of the
accident and assured us were were blameless.
He said he would go to Tepic and check on
the man at once, and report to the D.A.
before he started over from his home in
Tepic. At our meeting with the D.A. was o ur
first news that we were to be fin ed for
helping a man! We phoned th e American
Consulate again. This time he said by
Mexican law we were at fault because the
man had run into our truck. He also said
that the insurance would take care of the
man but we could get ourselves st ra igh t with
the local law. Some help!

We asked the D.A. if we cou ld go to
Tepic to see how the man was and stay the
night , because it was so hot in Santiago. The
only real air-conditioning was in the banks.
All other places had fans, and the people
who had jobs there tried to get permanent
sea ting in front of a non-rotating fan . The
policeman whom we had named John Wayne
stayed in the bank most of the time , and d id
his official guarding from there. The D.A.
said we co uld not tak e o ur truck, but we
cou ld go with him at 2:00 P.M. wh en the
working day ended . We decid ed to go to San
Bias in stead, and go o n a jungle cru ise, just
to have something to do besides waiting for
the next day and the fine .

The taxi we took to San Bias was $6 .40
for going fifty miles. We got a double-double
hotel room. (That means it has a room with
twin beds and a room with a double bed,
and you can take your choice. ) Some people
spo ke English so everyone we met we we re
soo n Idling our tale of woc. An American
with a cu te , young Mex ican wife said they
would share the jungle cruise boat ex pe nse
with us and take us with them to the boat
dock . E;JI..'h American th at we talked to said
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we should not have become involved with
help ing the man and just left like the bus
did . A hipp ie-look ing studen t from the U.S.
and h is Mexican wife from Tepic, suggested
we get ou r t ru ck and just leave, since we sti ll
had Ih e keys. They offered us their extra
license plates for cover, which we declined.
T he wife said that if we were short of funds
we could stay at Tep ic with them, or if we
were told the next day that we must stay
longer,to go to their Te pic address and they
would help us all they could, by pe rhaps
gett ing help through the Tourist Bureau .
They did help us phone the D.A . at Tepic to
see if he h ad found o ut how the injured man
was, and if h e wa s working o n the papers so
we could be fin ed and o n o ur way the next
morning. The D.A. must have had a big night
p la nned becau se he was not at the phone
num be r h e h ad given us earlier that day. An
employee answered and told us tha t he did
not think th e D.A. had checked ye t o n the
condit ion of the man, nor had he be en
working o n the papers.

We planned o n lea ving San Illas a nd
returning by public bus early the next
morning, so we purchased some canned juice
and sweet rolls to have in our room for
breakfast. During th e night there W<J S a
terrible thunderstorm. The elect ric ity went
o ff - no fans, no water.

The next morning there was no light nor
water for Don to shave . He used a garbage
can lid filled with rainwater and stood near
the door with a van ity mirror. We could n' t
find any glasses fo r our ju ice, so we used a
deodorant can lid . After b reakfast we took
the " people 's bus" back to Santiago for 12
pesos fo r both o f us. The bus driver was very
accommodating to his frie nds. He carried
toilet pap er , made deliveries, gave free rid es
and played a casse tte recording that was
barely audible over th e roar o f the bus.

We arrived back in Santiago just at 9 :00
A.M . when the D.A. was su pposed to be
there. The interpreter was there waiting, but
the insurance man was not, and he had been
there pleading our case th e day before. We
sea rched fo r h im arou nd the area of the
ban ks and in the rest au rant which had bee n
serving as h is and the lawyer 's office . They
had even been usi ng napkins there as note
paper and the public pho ne as their own.
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Nothing wa s happening, and we began get
ting nervou s about 9 :30 A.M . Don started
the tru ck to see if it was still all there and
would run. It did , so he moved it forward to
sec what reaction this would have on the
police who were guarding at the jail . There
was no reaction at aU! I went in the bank
and got a 500 peso note changed to five
100's in anticipation that I might soon be
paying the interpreter. "John Wayne" was in
the bank guarding, and greeted me with a
handshake. The captain wa s in his office
with the door open, and we exchanged
" Buenos Dias." Then we three stood and
waited until I 0 :00 A.M. for the D.A. to
arnve.

The interpreter said sometimes he doesn't
come on Thursdays if he doesn't have a case
and that his office girl had not yet arrived .
What should we do? Wait another day to be
fined? Don started the truck again and drove
around the central plaza, moving it out of
sight of the police station. Our decision was
fast - we would just leave and hope they
wouldn't stop us! After all, we were clear
with the police, it was just the D.A. and his
papers that were holding us up.

The interpreter walked with me across
•

the plaza and Don drove two blocks away
and turned . We got in and headed out of
town . Don and I paid the interpreter 300
pesos and let him out to walk back and
explain our disappearance . He said that he
was going to tell the police that we had gone
to Tepic to locate the D.A. since he hadn't
come to his o ffice that day . The day before,
we had given the lawyer money for his
expenses o f locating people and making
some phone calls, but nothing for himself
because we were not free to go on our way .
He got all excited on Thursday but wouldn't
come fa ce us directly, instead he sent word
to us that we must think he was a relative or
so meth ing for the pay we had given him .

Needless to say, we headed the opposite
direction from Tepic. After much studying
of o ur maps and trying to out-think anyone
who might be after us, we decided to go
through a border where many people might
be going through and take a mountain road
through much of Mexico . We were about
1.000 miles south of the border. We were
hoping that if the D.A. really didn 't come to

13 0

work on Thursday we would have until
Friday morning to get across before our
names were on a "stop" list.

We drove from I0:00 A.M. until 7:00
A.M . the next morning, stopping only for
gas, food and coffee to take with us to keep
us alert through the night. The scenery
through the mountains was beautiful. I wish
we could have enjoyed it. The road we chose
away from Santiago must have had ten
bridges being repaired, and each one had a
l5-minute stop for one-way traffic . We even
saw one state trooper who paid no attention
to us. Nerves - nerves.

About twelve miles south of Laredo we
were stopped and asked to sign and give over
our visitor's permits. Never can we remem
ber signing the permits before. After giving
them up we were motioned on - only
twelve miles to go, but we must get through
customs near the bridge and twelve miles
was time enough to telephone ahead if we
were on the "stop" list and thereby get us
stopped . We tried to get in a busy line for
Mexican customs, but even so the customs
man wen t around to the back - to check the
license plate , perhaps? He only peered in the
camper for smuggled wet-backs. Don was
really only smuggling me and the truck. If
we were stopped, I was to jump out, run for
the bridge and Texas, for help. The Mexican
customs man waved us on over the bridge. I
was so nervous that I couldn't find the
bridge toll and held up the line for several
seconds. Even American customs made us
nervou s, but there must be no communica
tion between the two customs. We were
treated very nicely and soon were motioned
forward . Sure did enjoy a hearty breakfast
that morning!

As we were leaving Laredo there was a
road block. There wa s communications over
the bridge after all, and we shouldn't have
stopped for that breakfast. No , we were
waved on, so it wasn't a camper truck and
two American hams they were looking for.

Even after we arived home I'm fearful of
all registered mail. I'm almost afraid to
record this for others to read.

It's great to be on United States soil again
and home in Indiana. We won't be returning
to Mexico - until next summe r.

...W9CNW
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REASONS TO SUBSCRIBE :

One Year Sub Saves
OA one year subsc ription is on ly $7 - 5 8<i per
issue. That's a 42% savings. (Egad!)
Two Year Sub Really Rips Us Off
OA two year su bscription for S12 saves you
50% - each issue costs only 50(/. (We must
be nuts!)
Oon't Read This Paragraph
oA three year subscription takes us for a
bu nd le. It 's o nly
42(/ an issue - a
savings of 68%.
(We ce rta inly
won't make much
money off you .
Come to thi nk of
it, what ki nd of person are you, reading this
paragraph and thinking of subscribing for
three years?)
OUR RATES ARE REASONABLE
OWe have managed to hold our subscription
rates at a reasonable level despi te a host of .
rising costs: postage rates (our nemesis, due
to go up aqain], staff salaries (itineran t app le
pickers are making more every year and th e
chimpanzees are asking for more and more
bananas) , rising print ing costs and increased
costs in just about everyth ing else.

WHAT WE GIVE YOU:
o More art icles on every facet of amateur
radio than any other publicatio n.

OWe 're usually a couple of steps ahead of
our competi tors in publi sh ing art icles you
want to read about.

OMore ads than any other Ham magazine
that means you can keep up on what's new
in your hobby.

oN EWS PAGES: Read about ho w hams are
aidi ng people duri ng ti mes of crisis. Read

our special inter
est columns
which will keep
you up on what's
new in your facet
of ham radio 
contests - SSTV

- 50 MHz - Solid State - and mo re, more,
more!

DAn open forum for you in our letters to
the editor column. Here you ca n sound off
o n your likes and dislikes (about us o r
anyone else) . We publish both sides.
DWay ne's Editorials - never boring, some
times controversial. They're a great conver
sat ion starte r at ham clubs and o n the air.

01 RS Report: Does an average ham pay
more in taxes than a multi-mill ion dollar
compa ny? Find out how the I RS is out to
screw you and what you ca n do about it.

000000000000000 0000 000 0 0 000000000000000

o NAME CAL L 0o 0

o A DDRESS 0
o 0
o CIT Y ST ATE Z IP 0
o 0
o 0 Sign me up fo r a rn onev-savinq l -year subscription for $7. 0
o 0 Here 's my $ 12 to rip you off for a 2-year subscrip t io n. 0
o D YEAH! I'm mea n enough to sign up for a 3·year subscription for $ 15 . 0
o o BankAmericard D MasterCharge Accou nt No. Expires 0
o 0 New Subsc ript ion 0 Renewal 0
o 0 Bill Me Signature 0
.0 0 000 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000000000

73 MAGAZINE INC. Peterborough, New Hampshire 03458
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Letters . Conf 'd From p.ll

Hey, enjoyed that cover of May.
Had bugged you fo r a year o r mo re
for a pin up for " us" women.

XYL WB4ELE
Joseph L. Mimms, Jr.

I just corroleted the' Cheap 10
Mi nu te Timer" on page 47 o f the July
issue of 73 Magazine. Really great
project, works beautifully . I thought
that I would put it on a pc board, but
found that according to Murp hy's
Law the etch bottle was devoid of
fluid. Nearest supply was Richmond
IN - 30 miles one way , and with gas
at 5St for regular, ugh, must be a
better way - there was. Took ou t the
trusty hack saw and sawed 5 slots just
through the copper o f the board to f it

RBL·4
I have recently acqu ired an RBL-4

Very Low Frequency Receiver. The
uni t is navy surplus and covers fro m
15 to 600 kHz in 6 bands. It has a
regenerat ive detecto r but is surp rts
ingly sensitive, stable and selective. I
am using a 120 foot d ipole for an
an tenna and it seems to work quite
well.

Early this morning I was tuning
arou nd and dec ided to log everythi ng
that I hea rd. The resul ts are not too
surprising. But, nonetheless I heard
much, much mo re than I had
expected. The log goes as follows:

I have just read the article
" Restructuring Ama teur Radio" in
the J uly issue of 73 Magazine and feel
I should send you my two cents worth
fo r what ever it is worth .

Some years ago I belonged to
A RRL but when they advocated
taking segme nts of the vario us bands
away from t he General Licensed Ama
teu r and made it necessary for the
General to take more advanced tests
to upgrade the ir license in o rder to
recover the pr ivileges we o nce had I
objected to ARRL by lette r and on
the air. I further predicted if their
p ro posal ever went through many
prosp ective hams would stop trying
and manufacturers o f ham equipment
would sto p making this equipment. I
guess I need not tell you their p ro
posa l f inally went through and I know
of three major manufactu rers wen t
o ut of the ham bu siness and turned to
CB. I see two of them are now try ing
to come back. The ARRL tr ied to
make us believe t h is was incen tive
licensing. I may be getti ng o ld and
queer, but no one can convince me
that ta king something away fro m
someone and then te ll them to take
more tests to get it back is incentive
anything. As soon as this happened I
dropped out of AR RL, never to
retom.

As far as our license structure is
concerned I feel it is hinged around
CW too much. Yes there are those
who only want to work CW and there
are those who only want to work
phone; I am one of the latter. I am a
retired person and CW comes very
hard to me, so I guess I must stay
where I am.

As far as frequencies are concerned
I feel they (FCC) should be more
libera l. I have listened to some good
OX, but out of my frequency I could
not try to work them. Why can 't we
have some of the phone privileges the
other countries have? I have no objec-

10 thumbs Cook promptly goes
ho me and liste ns to his SW receiver
for another 12 months. Before hi tti ng
the CBer, I'd t ried two o r three hams
in the area, each giving me an excuse
to rid themselves o f me .

I'm looking forward to enjoyi ng
this hobby for many years, but it
worries me that more people are
harping large numbers instead of good
organization and responsible , edu
cated operators. To those that are
doing this, I would ask that they view
very closely how little control can be
exercised over the CBer, (even by
their own ra nks). I believe I will sell
my gear if a liberal banded, code free
license with a Novice exam is imple
mented. 4 WPM and 13 WPM code
copy jus ' taint that hard!

Brian J. Cook WB0EPP

LICENSE SYSTEM
Concerning th e recent flurry of

activity about changing the st ructu re
o f the licensing system. I feel that the
present sys tem is fair and does exact ly
what it's intended to do, namely , to
keep our ranks down to th ose who are
truly interested in rad io , as a hobby
and a progressive, modern, co mmuni
ca t io ns service . So what if t he cu rre nt
trend in our growth is down 3% o r so.

I'm a newcomer to ama teu r rad io,
belong to no clubs o r organizat ions,
but t ry to keep abreast of cu rrent
feel ings toward our hobby by the
you nger segment o f the popu latio n,
Bei ng 19 years o ld and getting my
first license as a result of a h igh school
class, I th ink I'm in a good position to
take the soap-box . After watchi ng 3
years of students go through the mill
fo r t heir Novice license, practicing
code copy 20 minutes a day fo r 3
weeks, and seeing not one fail, I'm
convi nced that difficult entrance is
not t hat big of a problem.

I wou ld like to point out that
perhpas the problem isn't in the
licensing system, but in the availa
bility of willing examiners for the
Novice-to-be.

Ready to take my code test, I went
in search of the nearest 80 foot
antenna to wer and upon pounding on
the unknown door. . .

"Um...Sir. . .will you give me my
Novice code test?" Blank expression.

"Oh. you 're a CB operatorzl"
"Well , so rry, wrong house."

DYCDMM AGAIN
I read with great interest the letter

in Ju ly on the Dyco mm Super " D." I
too have experienced the same trouble
wit h my kit and now have retired it
after eight days of service . Both of the
transistors in my unit wen t o ut.

I was driving my Dycomm with the
Dra ke TR-22 and while it worked was
getting abou t 20 wa tts ou tp u t.

Fred Brockway WB4SLW

t he 555 pins, sawed one slot length
ways of the board , and another ac ross
th e board and presto instant PC board
with iso lated pads. If the constructor
is am bit ious he can drill and mount
from the insu lated si de - if lazy like
me he can simply solder to the fo il
side using a sma ll cone t ip to install
the 555 - be sure the board is
p re-tinned and solder qu ickly . The
slots for the IC shou ld be about as
wide as the pins on the top side of the
IC. A few [umpers and you are in
business. Incidently a 32 tooth blade
works much better than an 18 too th
blade in this type of work (hacksaw
blade that is) .

Chartes T. Larson W9JWH
Connersville IN 47331
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If anyone knows t he location o f th e
above aircraft beacons and miscellan
eous station s, cou ld they please write
to me at the following address :
Michael Kane WA 1PJG, 50 South
Porter Street, Manchester NH 03103.

Anybody interested in forming a
c lub of VLF listeners should wri te me
at the above add ress also . As an
addit ion there is also a new band in
th e VLF spectrum that can be used as
a license free 'Ham band" (160 to
190 kHz!. Power input is li mited to
one wa tt and antenna length is limited
to 50 feet. OKay all you QRP men ,
here's your cha nce.

Michael Kane WA1PJG
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Leners . Cont'd

tions in taking fu rt her tests on FCC
rules o r technical q uestions even
though I mu st travel six ty miles one
way to take more tests.

I have been a subscriber to 73
Magazine fo r several years and think it
is one of the best . I am all fo r you in
your problems with the IRS and hope
you win out in the end. I, too, have
been one of their victims due to a
mathematical e rror in my return .

K3KBG

VTRINFO

A recent article in 73 indicated all
t hat was necessary to record good
video from a TV receiver was to t ack a
wire on the vi deo detecto r d iode and
plu g it into the VTR. Unfo rtunate ly,
though your low cap . scope probe
might provide 1 V of clean video, t ry
sticking a 75 o hm resistor ac ross the
scope input.

Resul ts : No video, no audio .
Here's a q uick and di rty method

I've used severa l t imes. FET input (HI
Z) emitte r follo wer out (LO Z] nega
t ive sync . Just what th e doctor
ordered . The VT R we have been
drivi ng has a 75 ohm AC and DC load
at the video input (BELL & HOWELL
MODEL 2966) . If you don't like DC
into your VTR you can use an em itter
load resisto r and a BIG capacitor with
good resul ts. To recover good audio
you must get the 4.5 MHz sound
ca rrier past the point of video detec
tio n so I've included the switch ing
sys tem we use . For the short coax
runs within the TV receiver t use RG
174 because of its size and low cap.
Then RG 59 U to and from th e VT R.
The posit io ns of th e 4P3T SWI TC H
are # 1 straigh t through (NO VTR
T A PS) # 2 V IDEO & AU DIO
RECORD #3 VIDEO & AU DIO
PLAY BACK. Adding a VTR to you r
ATV System is no t difficult.

I was happy to see a new series of
ATV articles by Terry Fox under
ATV RASTER. I hope he w ill also
inc lude some special effects ckte. I C
Video amps (MC 1350?) , state of the
art c amera, etc.

Richard Wright
Engineering Vice President

OSL CA RD WINNER
I just wanted to express my surp rise

and deligh t to see my QS L card in t he
Ju ly issue that arrived this morning. I
am also glad the card was printed right
side up , otherwise who knows what
T LS 7K is? The card is a plug for
keepi ng CW alive and healthy on t he
ham bands!

I have been having fun with th at 21
WPM tape of mixed characters. I am
hoping to press on to higher ground
like an extra class license exam next
month. And being in my business you
are supposed to press o nward to
higher ground!

(Rev) Bil l Ehlers K7SLT
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MORE COMPUTERS

I would like to see mo re computer
artic les as fo llow up to the article in
the (I believe) October 72 issue. I
realize that these would o nly be of
interest to a few of your readers, at
least at first , but the uses to wh ich
t hey could be put and the prolifera
t ion of low-cost components seems to
me to make th is a f ie ld for amateurs
to explo re . Perhaps a month ly or
bi-monthly column like SSTV Scene,
etc., could get things started.

Regardin g your ed itorials about t he
IRS or Wal ker or whateve r ma y come
up in the future - don't bac k down .
The only way thi ngs w il l ever get
bette r is fo r enough people to make
enough no ise until the body in power
can ignore it no longer. Govern ing
o rganizatio ns a lways become as bad as
the governed will stand. They e ither
forget or ignore the fact that they
de rive their ex istence from the
governed and not the other way
arou nd. Anyway , keep it up - you
can't put out a fire un less you know
there is o ne.

Don 't let the prudes d ic tate what
you run on you r covers. You don't
need bare ski n t o ma ke a good p icture
(April 74 for example - exqulsltel} ,
but it seldom hurts . If the pictu re is
appropriate use it .

Larry Dingle
Garden Grove CA 9 2640

RESTRUCTURING ?

I just received a chec k fro m you for
my story entitle d "Sho rt Ship ." I
can' t th ank you enough or te ll you
what it means to me.

Not to tell you my life story or
anything like that, but I'm 27 and
have been hand icapped all my life . I
have neve r worked or lived at home
with my parents.

Needless to say your c heck for my
article was the first money I have ever
earned. It su re was a wonderful feel ing
and again I want to thank you for the
great privilege. I hope with you r per
mission to send in mo re humor
articles in the fu tu re for your con
sideration.

It is more convenient for me to
write o r p rint than to type. I hope this
is okay. Keep up the grea t work in 73.

Steven Rich WA1DFL
31 Arlington Avenue

Revere MA 021 51

ANON LETTER

Who the (unintelligi ble expletive)
he ll do you t hink you are, impugning
the IRS? That's a f ine little co llection
agency, Buster. For example: I'm just
a pla in peon who never made enough
in o ne year to fill a (unintell igible)
San Clemente (un intell igib le) pot, but
the little guy means just as much to
the IRS as you Eastern big shots and
by golly they took ti me out to give
me two co mplete audits. I cou ldn 't
ask for more attention! And when
they fo und o ut my returns were

stra ight arrow they gave me back my
records.

They didn 't even charge me anv 
thing for all the t ime it took. I Was
amazed that they would bothe r with
me because I've neve r had any invest
ments or stuff like that - just a lousy
paycheck and a lot o f medical
expenses. Made pretty dull reading fo r
those people, but they didn' t com

plai n. No sir .
One time, years before t he audi ts,

they sent a message to me where I was
holed up in a li ttle village on the
Beri ng Sea telling me that a U.S.
Marshall would be confiscati ng all my
property (!) , and I was not to sell
anyth ing or wipe my (unte lligib le),
etc., unti l further notice. I knew th is
was just a mixup so I sen t them a wire
advising them to (u ninte lligib le) off.
They d id . I had cla imed as a tota l and
uninsu red loss an airp lane I had
perso nally f low n into hard gro und at
60 degrees below zero near Gulkana,
Alaska. We wro te back and fo rth
about this, bu t as I said t hey just
see med to get more mixed up until I
had to tell th em to (unintell igib le) o ff.
I've neve r cheated them, and th ey
haven't cheated me . I just wished th ey
wou ldn' t waste their t ime o n me. One
time J talked t hings over with one of
the ladies in their Seattle office and
she was so nice I felt sad and d is
oriented. Just don't use my name.

Anon.

EOUIPMENT
Mr. Butterf ield has passed away 

so please do not send any mo re
rnesaz mes.

If by any chance you know of
anyone in my area that would be
interested in so me eq uipment, please
advise. Thank you .

Mrs. Howard Butterfield
Union NJ 07083

TH ANKS

Thank you, Wayne, fo r the out
sta nding job you 're doing for the
amateurs of America - you really
ma ke an impression - I ca n't ta lk to
an amateu r anywhere who isn't e ither
100% for or against you . It shows that
you and your magazine are making an
impact. Keep up the good work .

Robert N. Ernst WB2GYO/3
Washington DC 20336

CB

How about all you Hams tha t are
truck d rivers putti ng a rig in your
truck ? l've had an FM rad io in my
truck for 2 years and have worked
repeate rs all over t he country. I've
made a lot of eyeballs and fr iends that
I cou ld n't have done just opera ting in
the shack . I f ilt a log book up almost
every run . How abou t it? Get away
fro m the C.B. crowd and jo in your
buddies o n the Ham bands.

Bill Zellers WB6WYU
Anshie m CA 9280 1

good idea! - w.g.
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Leners . Conr 'd

N EW BREED ?

The April ed iti o n had an artic le,
" The New Breed on 2 Meter FM," by
K2PPM concern ing the practice of
bu ying and selling exams; in the
article, these we re sought by ex-CBers.

It po ints out one basic truth : What
a person earns he respects; what he
o btains otherwise is of low esteem.
Just listen to the garbage on many
repeaters carried over from eleven
meters! The whole situation is one
helluva good argument for much
tougher incentive licensing. And now
that the FCC is looki ng into the true
qual ifications of Tec hs they are re
learni ng what so ma ny old timers have
said right along: Reduced license
qualifications always results in
reduced operato r quality.

Technician licenses shou ld be issued
based only on an exam admi nistered
by the FCC; they should not be
renewable . Also, General class shou ld
be renewable only once; thereafte r, up
or out! And let's get 2-meters back
into the incentive plan along with 220
and 450.

AI Chapman W6MEO
Alhambra CA 91801

Harsh words, AI. Is i t possib le that 2m
FM is different in So Cal from the rest
of the country? Perhaps it is the
difference that has resulted in bad 2m
operating, not the Tech license itself?
Suppose your conclusions are biased
by the peculiar situations you have in
So Cal? Is i t worth more wide
study? . .wayne.

DU DIRTY WORK

As an Ama teur in the U.S. Navy it
is frequen tly impossible to operate
while stationed in foreign countries.
Even though reciprtcel licensing is on
the increase it still is not a reality in
the Republic of the Phil ip p ines. It
appears that only certain privileged
individuals are allowed to operate in
the Philippines.

I and many other hams have been
t ry ing to get the U.S . Embassy to
push for a reciprocal agreement with
the Ph il ippine Government. We have
written Senator Goldwater, who was
unable to get anything accompl ished .

Now we have discovered that the
main reason noth ing is being done is
that a certain individual in the U.S.
Embassy Staff in Manila is stopping
and discouraging any formal action of
co nclud ing a recip rocal agreement
between the U.S. and R P. Govern
ments. T he real "Kicker" in this is
that same individ ual has these p rivi
leges and is licensed to operate he re in
the Philippines. It appears that he
wants to belong to an elite group of
o ne. It is unfair that someone in the
Embassy should be able to operate
while an American Serv ice Man
cannot. I think it st in ks and smacks of
pol it ical influence. It appears that
someone should be able to do some
th ing about it. What's good for one
A m erican Amateur is good for
another.
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Another note on the same subject is
that the Phil ip p ine Amateur Radio
Association is a strong proponent of
recip rocal privileges and have
supported our plight to the ir govern
ment.

Harry E. Tasker W50lQ

I have never subscribed to your
magazine. I have, though, read some
of your articles in friends magazines
and thought that you were rather
biased in your views o n the ARRL. A
recent experience has changed by
op inio n.

To make a long story short, a gro up
o f serviceme n stat ioned here in the
Republic o f the Philip pines have been
try ing for a lo ng time to secu re a
reciprocal amateur radio operating
agreeme nt between the United States
and the Philippines. You recently
received a letter from W50lQ, Harry
E. Tasker, con tain ing copys of all o ur
efforts to date. A simi lar package was
sent to the ARRl by me.

While I didn't expect an onslaught
of assistance, I really didn 't expect
total apathy either.

You can expect a future subscriber.
Robert W. Johnston WB4SNN

RESTRUCTIDNING
Just read with great interest your

commentary on a restructu re of the
licensing scheme.

Two things you do not men tion
that I have heard bouncing about are a
so-called "Japanese Plan." based on a
no-code beginners license in Japan
that is deemed very successful, and a
dual-ladder struc tu re wherein there
would be an HF -licensed progression,
and a VHF·licensed progression.

My o wn feeling as a inveterate
"commentator-o n-Dockets, " is that
perhaps a beginners no-code VHF
Novice license be created with privi
leges o nly o n 220 - but no repeater
p rivileges.

I was going to write a p roposal to
FCC and formally submit it , but feel
they're glutted now and it's better to
wait for a Request for Proposed Rule
making since much of FCC own solu 
tions might be OK (did I say that?
Must have forgotten 18803!1 .

Anyway , though t you migh t be
able to shed some light on that
J apa nese Plan and the d ual ladder
licensing structure.

Oh - why 2201 To get it used! EIA
wa nted to se ll " radios" up there, so
maybe they st ill can.

William John Good,Jr. K1HZN
E. Derry NH 03041

GOOD STUDY GUI DES
Help, he lp, help . Please rush

General Class Study Guide imme
d iately. Have used ARR l an d found it
to be of no use on cu rrent test I took
last evening. Know your study guide
of over 200 pages will do more good
than one of 20! I!

love your magazine. Give the IRS
" HEL L."

Ann Williams WN4 EQC
Richmond VA 23233

TRULY GREAT HAM

I very much enjoyed "T he Tru ly
Great Ham" in March " 73:' T he
author has me and a lot of other hams
right beh ind the o ld 8 bal l. I can't
wait to see the reaction to her next
story (The Conventional XYlJ when
it is published. It is interesting that
laura takes such liberty at shooting
down stray hams. Now for the awful
truth. Laura Sargent is herself - a
ham No longer can she say all tho se
things about how weird hams are with
a straight face . She has had her tongue
in he r cheek fo r SO long that in
another few months her face will
become defo rmed , unl ess of cou rse,
she moves her tongue fro m one cheek
to the other. (Turn ing the o the r
cheek?) I can say all this an d not get
sued fo r liable because I know her
q uite well. For 3 years she nu rsed me
through C.B. and was there when I
fina lly snapped o ut o f shock and got
my ham ticket . For th is I say than k
you . Her call is WA7YUA.

Bill Sargent WA7UJH
Phoenix AZ 85022

THANKS TO 73
Enclosed is a check for $3.9 5 for a

copy of your 13 WPM Pract ice Tape.
Your Amateur Radio General Class
License Study Guide is very well
done . Nine bills to take o r upgrade is
one thing, but to wash out a couple of
code tests at nine dollars a shot is to
be avoided if possible .

Keep u p the good work, you people
have a fine magazine. QST said in
Ap ril's, " It Seems to Us. . ." that of
their samp ling of ama teu rs from the
Callbook, "More than twice as ma ny
read QST regularly (66%) as react. . ."
any o f the rest and 5 7% rated it as
their favo rite. I suspect you have seen
the article, and it looks like they have
found out why amateur rad io is in
such a mess, though I am sure they
don't see it that way . Five years ago I
was WN4GJ l (God J ollys l oose), and
a devoted l eague member. I found
the projects very technical and costly,
requiri ng "easy" to get things like
gold p lated P-C boards, etc . At the
end of the year I didn't eve n t ry fo r a
higher grade license. That may not be
the l eague's fault 100%, bu t they did
no t help. 73 has got me interested
aga in, an d for t hat, I than k you aiL

Edwin J . Jolly
8359 Alvord Street
Mclean VA 22101

DEAR 73
We are planning on starti ng a

begi nners class this summer and after
hearing o ne of your tapes are con
vinced this is what we need .

Robert H. Rhoades K7ERB
Scottsdale AZ 85256

Letters cont'd
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Even more letters...

RE K2PMM

I rea ll y enjoyed the artic le by
" Wretched" Coward in the April issue
of 73. Always d id wonder what
happened to him. Perhaps th is might
be 73 's answer to th at chap who use
to write that column with t he
"Feenix" byline.

One question; Is it t rue t hat 'PM M
never made it past the Techn ic ian
class?

Keep up the good work , Wayne.
W1AIM/l

(Doubt it. .. wayne).

6m REPEATER
What do you think the possibil ities

are for getting modifica t ions to the
Repeater rules? I operate a 6m re
peater o n top of a local mountain and
this mountain is appro ximately 1500
feet high , so we mu st use a transm itter
ERP of 25 watts which in th is h illy
count ry is c razy. The FM broadcast
stat ion here runs 36 kW Efl P an d we
have prob lems gettin g around the
many h ills in the Sea ttle area an d 25
watts of power o n our repeater really
gets lost in parts o f town. I guess what
I am say ing is what may be a good
rule when applied to flat count ry
won't work in o ur mountaino us
co untry here on the West Coast.

Ernie Opel W7YTE
Seattle WA

LIKES US

I have been an active amateu r fo r
many years, and realty appreciate the
many fi ne artic les p resented in
73...please keep up the good work.

I expect to see many more fine
articles, especially with respect to IRS
tactics, from W2NS D keep up the
excell ent work , Wayne there a re
many of us wh o admi re your courage
in opening up such a " can o f worms. "

R. R. Davis WA4DJG
Pompano Beach FL 33062

Without " 73's" help our repeater
(WR2 ABX) would not have been
licensed as eas ily as it was. We here at
th e Kavaler household (OM, Ed,
WA2Z MI , JR -0#1, Ira, WA2ZIR, and
JR·0# 2, Frank , WBZCFJl all thank
you.

Ira F. Kavaler
Brooklyn NY 11226

(you're welcome - wayne).

I go t my start in Ham Rad io two
yea rs ago . I have seen and read about
all the " ham boo ks" publ ished .
" Ham" is too far over my head .
" C.O." is a d irty low down under
han ded pu blication. They to ld me
when I got my Novice ticket, they
would send me 6 months free sub
scriptio ns. After t wo free copies they
gave me t he o ld so ng, "price of
pu blication has gone up, we can no
lo nger affo rd to send you. , .etc." To
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hell with C,O. O,S,T. is okay - I like
it alright (so rry Wayne). But I reall y
enjoy " 73 ." It 's the very best ham
magazine publication put ou t. I reall y
enjoy it .

Dick Jones
Granite Quarry NC 28072

THANKS CLEGG
Through the medium o f "73," I

would like to thank Ed lvey of the
Clegg Company fo r the t ro uble he
went to over my 27B.

I called Ed becau se a dealer who
doesn't advertise in " 73" didn't send
my set in for a check-up as promised.

The dealer had moved premises and
sti ll had my set with him. He did n't
let me know he had moved . If it
had n't been for Ed Ivey, I could have
been permanently O. R. T.'d on 2
meters.

Thank s to Ed who chased him
down and got some act ion. That 's one
dealer in Ci ncinnati who won' t get
a nother d ime o ut of me .

Most manufactu rers don't go to
that trouble - Clegg and Ed lvev 0 1D.

David J . Jarman
Aurora, Indiana 47001

COMMUNI CATIONS
I read with interest you r recent

ed itorial in the January, 1974 issue
pa rticu larly the sections pertaining to
automated mail hand ling and o ther
telecommu nications substitutes for
pape r shuffl ing, book bookkeeping,
etc .

As an act ive ham (WA8VBN/6) and
a commu nications scientist, I can say
that much of which you specu late
about is a lready eithe r in prototype
form, or available on the market.

For instance, there are a consider
able nu mber of large informa tion pre
cessing type companies (or their divi
sions), ITT, Xerox, GE Information
Systems, etc ., that have developed
information ret rieval serv ices. In fact,
beginning in 1975, one majo r pub
lisher, Chemical Abstracts w ill on ly be
supply ing their publicat ions in com
puter tape format. Of course , there
are literal ly dozens of companies that
offer automated, computerized re
t rieval serv ices (e.g., lSI , Philadelph ia,
PA,J whether in hardware fo rm or in
software fo rm abst rac ting articles and
concepts the user identifies.

However, you dealt with two
other issues I would like to brief ly
descri be. One, automatic , electronic
me ssage handl ing. Two, ho me ter
mina l use and potential software.

In the first t here are a nu mber of
networks (e.q., A RPA) that already,
wit hin professional circles, handle
messages and communications elec
t ro nically. At t he network nodes, you
will find completely paperless offices,
with sec retaries inputing all info rrna
t ion via CRT, Whenever hardcopy is
needed, they simp ly activa te a hard
copy o r facsimile mach ine . Furthe r,
these netwo rks allow persons on the
net to communicate with each other
v ia message switching computers

wh ich sto re and forward electron ic
ma il destined, and accessible only to
the targeted ind iv idual. A related
development, is the emergence over
the last three years of specia lized
common carrie rs who provide corn
pu ter netwo rks; analog lines o f bit
capacities in the hundreds o f MHz,
and digital lines, a ll across the
country. These companies are emerg
ing as a result of FCC decisions
restricting the monopolist ic position
of Ma Bell in the same way that the
1968 Carterfone decision opened up
Ma Bell li nes to non-western Electric
equ ipment (of course hams fo r years
had been attaching to those lines
withou t much squable. Likewise, a
new class of netwo rks, ca lled VANS,
Value Added Networks, take Belt's
lines and via state of t he art tech
nol ogy offer analog and d igital t rans
mission channels and efficiencies that
for high volume prices beat AT & T's
prices, Considering the impact of pri
vate equipment manufacturer's office
phone systems, home cab le TV attach
ments, you can predict what will
happen in a few years,

In addition, there is a large em
phasis now on automated offices,
whic h perform exactly what you des
cribe, rep lacing phone, typewriter an d
paper. Paper handli ng is as obsolete
fo r commun ication as physical p rox
imity is fo r communication. Hams, of
course, have always known this, with
repeaters. phone patching, etc. Now
the business comm unity is in fact
getting into t he act .

In fact, I'm working o n a large
National Science Fou ndation grant
investigat ing te lecommunicat io n sub
sti tutes for transportation. This invest
igates the technology, acceptab ility,
t radeoff fac tors involved in substi
tu t ing the morni ng co mmute fo r inter
action via home two way terminals.
As you no doubt can guess, this raises
a number of issues.

Moving on to ho me term inals use,
let me tell you t hat all that stands in
the way of widespread networking via
home terminals, includ ing EFTS (elec 
tronic funds transfer) , ho me medical
d iagnosis, education, library searches,
ca talog shopping, etc., is the penetra
tion of cable TV. Cable TV has a
current penetration of about 10%
national ly; although up to about 40%
in selected met ropolitan areas. As long
as national penetration is below 50%,
RAND studies, et al. estimate li ttle
incentive for the publ ic and the manu
factu rers to generate interest in cable
as a nything o ther t han " better TV and
FM recept ion.. ." the latte r being an
extremely lame interpretation of its
potential.

There are already so me pilot
two-way cable systems in th e co untry
provid ing prototype services . What
these systems are testing is the
psychological and econom ic feasib il ttv
o f such services,

Incidentally , there are few elec
tronic problems left to be solved ,
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SSTV T APE A VAILABL E
Though no reason suggests itse lf as

to why anyo ne would want to spend
53.95 to get a 6D-minute cassette of
the twelve best entries in the 73
Magazine Slow Scan Contest, copies
of said tape are available. The cassette
does make an excellent demo o f slow
scan for hamfests , club meetings and
such. It might eve n be helpfu l for
sto re demonstrations o f slow scan.
Well, whatever your bag, the casse tte
is available for 53.95 postpaid from
7 3 Ma ga zi ne, Peterborough NH
03458.

TECH EDITOR JOB OPEN
If you are a reaso nably good writer

and know you r technical o nio ns you
might be inte rested in working fo r 73
Magazine up in the beautiful mo un
tains of New Hamp sh ire . If you' re a
d ie d-i n-the wool ham, there is nothing
more satis fy ing than working for a
ham magaz ine . The lob includes,
amo ng other th ings, preparing art icles
fo r pu blication, p reparing th e news
pages, checking schematics etc. T he
pay is good and the people most
congenial . Send a resume o r letter to
73 Magaz ine, Peterboro ugh NH
03458.

FCC exams are in plai n language , and
that makes them even easi er.

Users of the 73 cassettes have been
writing to tell us that o nce they
mastered the tapes they had no p ro
blem whatever with the code e xam.
Since more people flunk the code
exam than the theory , th is is a big
p lus. It' s n ice to pro tect th at $9 e xam
fee - not to mention th e embarass
ment of failing and the wasted time.

Techs being recalled for monitored
ex ams will appreciate the six word per
minute cassette. It is sen t at the
off icial FCC rate o f 13 ·per for each
individ ual character - a li ttle item
which co mes as a terr ible shock to
many Techs when they come in to
face The Man.

We've c hecked every code cou rse
on the market we cou ld f ind and not
one o f them seems to be made up
using the FCC standards. Perhaps
we' re the only one to c heck.

By the way - man y read ers have
been getting the 21 -per tape and
telling us that they are surp rised at
how easy it is to learn to copy th is.
They all expected it to be almo st
impossib le, yet in a few day s they a re
getting just abou t every character.
There is nothing difficul t about learn
ing the code except getting down to
practice.

CUBEX QUAD

T he Cubex Company of Al tadena,
California makes one heckuva line of
quads. T he hardware is definitely not
shoddy, it is heavy , heavy duty
designed to take all old mother nature
can dish ou t and st ill be zapping out
that b ig signal.

Latest addition to the fami ly is the
4 eleme nt Zone Master. The sp readers
are heavy guage aluminum-mach ined
so that a chisel must be inserted in the
key way to o btain clearance for f itting
to the boom. After removing the
c hisel a press f it is the resul t. The bolt
is then t ighte ned and the spreader is
locked for life. The arms are o f sky
blue fib reglass-strong , liqht- weiqht and
p leasing to the eye. The elements are
o f copper, heavy t in plated . The 3"
boom is abou t as Indestructeb le as a
boom can be .

Specs are co nservatively sta ted as:
12-14 dB gain, power handling in

excess o f ama teu r limits. Bo om length
30' - 00 3" . Tu rn rad ius 17' wind
lo ad 7.2 square feet, weight 72 Ibs.
Front to back ratio n 24 dB minimum.

Broch ure from Cubex Company,
P. D. Box 131, A ltadena, California
91001.

CUSHCRAFT RINGO RANGER

Cushcraft has announced a series of
Ringo antennas whic h have three half
waves in phase by virtue of an eigh th
wave phasing stub. There are models
for the 146 , 220 and 450 MHz bands.
This new antenna has both added gain
over a regular Ringo anten na p lus
greater concent ration o f the signa l o n
the horizon, where you normally
desi re it . Ringo owners may prefer to
get a conversion kit to ex tend their
present anten nas. These , too , are avai l
able from Cushc raft distribu tors.
Cushcraft c lams to se ll mo re ham
antennas than a ll o ther antenna manu
factu rers combined - and this seems
li ke a reasonable cla im.

New Products cont'd fom p. l l

See p. l39

..LAST MINUTE FCC

RELEASES

W2NSD/I conr'd from p.3

decide to canvas the neighborhood for
books for th e local hospital - for a
mental institution - for games fo r day
care centers - toys for poor kid s for
Christmas - organize an auctio n 
etc. Just think const ructively, if possi
ble .

MORSE CODE
SPECI FICAT IONS

During the maki ng o f the 73 Morse
Code study tapes there was a q uest ion
o f what actually const ituted 13-per.
Thirteen five letter code gro ups,
o bviously - but how lo ng should each
letter be? A five "e" grou p goes by
awfully quickly, while a five "v"
group hangs in there fo r a long t ime .

It turned ou t that the FCC has
surmounted this problem by setting
up the standard for word le ngth 
they use the word ' pa ris" for
reference. Using this, we set up the 73
study tapes to match the FCC stan
dard of speed. We wanted to ma ke
su re that users of the 73 cassettes
would have a little ex tra margi n for
error (and panic), so we upped each
speed by one wo rd pe r minute. The

Letters cont 'd f rom p.l35

alt hough many of these a re Of the
chicken and egg varie ty - not enough
d emand keeps R&D money ou t, or
keeps p rices too h igh for popular
adop tio n, and vice versa. One of the
p roblems sti ll b eing invest igated is the
one of chan nel bandwidth , espec ially
as it relates to video. I as tou nd my
friends when I descr ibe Hemdom's
act ivities with stowscan, and the con
seq ue nt bandwidt h compression. Only
now are some of the larger corpo ra"
tions tou ting that they can menu
f actu re home videosystems th at
change frames every 12 secondsl!

Inc identally , the Post Office is in
vestigating various forms of elect ro nic
message ha nd li ng, including all types
o f au tomated mail hand ling.

Well, the pu rpose of th is lette r is
not to merely describe these to yo u,
bu t to advise you that I'd be inter
ested, if you're inte rested, in writ ing
an artic le o r two on such d evelop
me nts, and related ones, p rimarily
dea ling wi th issues I've d iscussed , but
also how these ap plica tions utilize
so me o f ha mdom's techn iques. Not
only wo uld such articles bring the
ha m fratern ity up to d ate o n "wha t's
happening" in the ou ts ide wo rl d of
c o m m u nic atio n applicat ion s, but
perhaps might spark the interest of
t ec h n o lo gy/softwa re type entre
preneurs that read 73.

I look forward to hearing from you .
Gerha rd J . Hanneman , Ph.D.

Information Sc iences Director
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~'rRAVE/lNG.• ~
.~ .•

••
Joe Kasser G3ZCZ
1701 East West High way, Apt. 205
Silver Spring MD 209 10

The traveling ham covers a wide
field. It covers the whole FM field
f rom a user point o f view, telling
outside rs what sort of activity there is
in your area. I t covers t he mobile f ield
and the portable antenna set ups. It
also can touch on the q rp field
because those rigs 'can be made very
sma ll and are th us su itable for the
traveli ng ham. It also covers rec ip rocal
operati ng, how to get a permit and use
it. I t also can focus on amateur radio
activity in o ther countries and show
how it d iffers from in th e USA. Wh at
it actually covers is up to you, the
reader. If you want to read about
repeaters in the USA or about oper
ating activ ity in other countries or
putting a rig ln y our car or operat ing
ou t of a motel window, you have to
invest a small amount of t ime and a
lOt! postage stamp and le t me know. I
usually answer personall y to mo st
letters as well as use the info rmation
in the column.

Talking about two meter repeaters,
what so rt o f wild id's does y ours
have? Do you know about t he o ne in
Delaware that has a sexy fema le voice
ide ntification, or the one in Atlanta
that ident ifies by voice (fema le) and
gives the time.. or the o ne in Vi rgin ia
that puts an HI in morse before the
morse identi f ication, or th e one in the
Washington DC area th at signs DE
WR3ABU AMSAT RPT in morse
code. It must su rely have th e longest
id in the world .

You will p ro bably have noticed t he
change of q th o n my byline. I am
wri ting this just in t ime to make the
deadli ne (I hope) surrounded by
boxes and the rest of the debris of
moving and pack ing. The ham gear is
all packed as is the antenna but the rig
is st ill o n the bench and I th ink that I
co uld be on the air again with in
minutes xyl permitting. Stil l it 's on ly
when you move that yoo realize how
much stuff has accumu lated.

Ano ther facet for the traveling ham
to co nsider is to work through
OSCAR. It can be done using a two
me te r FM rig in the CW mode for the
tra nsmitter and a sensi tive ten me ter
receiver fo r th e downlink. All you
need to jo in in the fun is a crystal to
put you in the OSCAR uplink (1 45.9
to 146.0 MHz) and about 100 watts
erp. that is 5CI'N to a 5/8 mobile whip
on the t ru nk . The receiving anten na

.an be a Hust le r ten mete r whi p. Ju st
lark o ut in the open in t ime for a pass
md join in the fun.

It's a shame that commercial SSB
transmitters o r t ransverters are no
lo nger being so ld in the USA, because
these are ideal for OSCA R work . Over
in Euro pe FM/ SSB rigs are available
fo r two meters with sy nthesized t re
q uency co nt rol, as are t ransverters and
AM/CW rigs. It see ms that FM has
taken over in the USA on VHF at
least and has driven all other modes
o ut. One transverter in England comes
with ca bles so th at it may plug
straight into the Yaesu FT1 0 1. Now
that AMSAT has another act ive con
trol station for the Euro pean area
OSCAR ac tivity shou ld increase enor
mously so for the traveling VHF ham
a new world o f OX has o pened up and
should be used.

Talk ing of using VH F, many ama
teu rs in the USA are ta lking abou t the
expansion of the amateur HF bands
and even the a llocat ion of new bands
at the next frequency allocations con
ference, well stop for a minute and
note that Singapore lost the use of its
two me ter band . France has lost some
of its 23cm band inc luding 1296 -1 298
MHz and is sharing its two meter band
with the milit ary . Th is is not similar
to the attack o n 220 here because two
mete rs is an internat io nally allocated
exclusive amateur band. We amateurs
now have to claim ou r VHF/U HF
bands because once again history is
rep eating itself. First we we re given
the HF bands, and when th eir usefu l
ness was proven, they were taken
from us leaving us just a few hundred
kilocycles instead of the wide open
spaces that we had befo re. Now th at
space communications have shown the
d x reliability o f VHF we are abou t to
loose our VHF/UHF bands un less we
can show that we use them, so you
traveling hams come on and d o your
bit and work OSCAR. While you a re
o u t there waiti ng fo r that next o rbit
put pen to paper and let me know
abou t the activity in your area.

G3ZCZ

Here, rep rinted from the fi ne club
bu lletin o f the K1FF K repeater group,
" The Sq uelch Tale: ' is what happened
to one of their erra nt members who
decided to kachunk the repeater on a
regula r basis.

de WA1PVV
W~1l people how does K1FFK

sound at 6:00 AM now days? No
more urppppps to worry us. I am
probably beating an old horse, bu t for
the people who were not aware of
what was going on, I'll tell it one last
time.

On Monday, April 22, 1974,

WA2CSO asked me if I would like to
join h im and Peg (WB2R ZZ) o n a fox
hunt. in hopes of tracking down the
Burper. Needless to say I was more
t han willi ng to go on this hu nt.

Fr iday , April 26, 1974 , time 4:00
AM WA2CSO and WB2RZZ and
myself left my house headed for
Schenectady with toothpicks in our
eyes a nd 3 radios and a fie ld strength
meter. We arrived at our dest ina tion
about 5:10 AM, parked the car down
the street from our suspects home and
wai ted. We did not know if he was
doi ng h is burping mobi le or from his
home . At 5:45 AM he left his home
with us in hot persuit. We followed
him to a school where he dropped off
a passenger and we had to drive by
him hoping he would not see us. We
waited down the road for 2 or 3
minutes and he did not go by us, so
we guessed that he had backtracked,
we took off again, this time just
guessing as to which way he had gone.
On Inte rstate Highway 890 at speeds
o f 80t mph (closer to 100 mph) we
spotted our suspect. Coming upon his
rear bumper just as he started to p lay
some music. Both o f o ur rad ios which
were listeni ng on 146 .31 came alive
with S meter readings, pinning and 2
seconds later K1FFK keyed on re
peati ng the music. The H.T. which
was listening o n 146.91 DESENSE D
and ou r field strength meter pinned.
Our suspect or should I say our
Burper (now we were positive as to
who it was) spotted us and stopped
transmitting. Dick WA2CSO trans
mitting on 146.91 told him to "Give
it up•.." At this point he knew that
he had been caugh t with his mike
down . We followed h im to his p lace of
employment where in the parking lot
we confronted him and he admitted
he was wrong and we got the whole
050 on tape.

I would like to thank Dick fo r his
e fforts, the use o f h is car, rad ios, tape
recorder and driving skills without
which 'We wou ld still be listening to
urp ppppps at 6:00 AM every morn ing.
Also a big thank you to Peg for going
along with us.

E? ILOG: The Burper who is known
by many people and well liked by
many, has been a ham fo r many years
(like 30) is an official 0.0. fo r the
AR RL and had importa nt positions
with RACES and other organizations.
The one thing that we learned from
this is, hams can police o ther hams. So
effective was ou r ca ptu re that the
Burper has sold or is in the process of
selling h is 2 meter gear. I hope his
capture he lped h im and maybe some
day he will get back on 2 me ters and
rejoin his Friends who we re only
trying to keep things as they should
be.

deWA2PVV
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WA:'lTElJ: Hetticratters Model T-54
7" television in metal cabinet. made
1948-1949 need not be work ing, but
comp lete . Wayne LeTourneau
WB0CTE , 2338 E. South Ave, No. St.
Pau l MN 55109.

TEC.H \1 ANUAI.S for govt. surplus
gear - $6.50 each: R-390/ URR,
R·220 /UR R, URM ·25D, CV ·
59 1A/URR , CV·278/G R, T RM·1,
TS ·382D/U, TS-4978/URR , . TT·
63A/FGC, URM·32. W3IHD, 7218
Roa nne Drive, Washington DC 20021 .

U :A It N Il ESIGN TECHNI QUES
Electro nics Mon th ly Newsletter. Digi·
t?I, linear construction projects , de
sign theory an d procedures. Sample
copy $ 1.00. Valley West, Box 2119·E ,
Sunnyvale CA 94087.

MI X I' LEASUHE with pleasure at the
Hamburg Intern at io nal Hamfest on
Sep t. 21 . For information contact Lin
Brownell WB2HCL, 2 10 Buffalo,
Hamburg NY 14075

AUTO \1ATIC TEU:I'1I0NE answer
ing co mpu ter. The best available . List
$239.95. I have two new and still in
boxes for $150.00 each . Warranty is
still good. First check takes one or
both. WB8CTA, 1000 Moore Road .
Conway MI 49722.

""):'O\IIN(; RA:'iCIl I.,\N(). No
QRM·QRN. Wild horses, an telope.
deer. 10 acres - $25 down , $25
monthly . Owner - Michael Gauthier
K61CS, 9418 Florence, Downey CA
90240.

B U ):' · ~ E I. L· T R A D E Wr it e f or
month ly ma iler. Give name address
call letters. Comp lete stock o f ma jor
brands new and recondit ioned equip
ment. Call us for best deals. We buy
Coll ins. Drake , Swa n, etc. SSB and
FM. Associated Radio , 8012 Co nser,
O verl and P ark K S 66204 .
913·381 ·5901 .

FOR SAtE: New Drake R4·C with
4N .B, AM·filter package $600.00. Call
Jlm W1VYB 16171922·3850.
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JUL Y ISSUE of 73 Magazine lntro
duced new Keeps I t Kits. Now, good
news: if a " U" shaped bracket mounts
you r rig, protection available with kit ,
regardless of make! r Basic concepts
unchanged. Order today . Free bonus:
include call sign and receive attractive

'e ngraved call p late .
MOBILE tG NITIO~ sh ield ing gives
more range, no noise . Everything from
economical suppression kits to custom
shie lding, literature Estes Engineering.
543-A West 184 St reet, Gardena CA
90248.

FOUN DATIO," for Amateur Radio
annual hamfest Sunday , October 20,
1974 at Gaithersburg Maryland Fair
grounds.

.\10TOROLA PORTABLES Expert re·
pa irs, reasonab le prices, fast tum
around time . More details and flat rate
catalog FREE. Ideal services, 6663
Industrial Loop, Greendale WI 53129.

.\IASSACIIUSEITS IIA\IS! Large
supply of two meter crystals and
accessories in stock . Authorized d is
tributor for ICOM , Standard and
Genave rad io s. Kensco Communlca
tions fnc ., 46 Pearl Street, Quincy MA
02 169 (6 17) 471-6427 (only 10miles
south of Boston) .

ItWIOI , SB600, IIP2:~A : First money
order or cashiers check for $330.00,
wil l ship UPS postage collect. 73
Magazine, Peterbo rough NH 03458.

FREP.: 12 extra crystals of you r
choice with the purchase of a new
Regency HR·2 B at $229. Send
cashie r's check or mo ney order fo r
same-day sh ipment. For eq ually good
deals o n Co ll ins, Drake, Kenwood,
S tandard. Clegg, Swan, ICOM,
G~nave, Ha tfi c re tter s, Tempo,
Mid land, Ten -Tee. Venus Hv-Gain,
CushCrah, Mosley, and Hustler, wri te
to Hoosier Elect ro nics you r ham head ·
Quarters in the heart of the Midwest .
Become one of our many happy and
satisfied customers. Write or call
today fo r our low Quote and try our
individual, personal service. Hoosier
Elect ro nics, R.R. 25, Box 403 , Terre
Haute IN 47802.18121894·2397.

CALCULATOR OWNERS: Use your
+-x~ calculator to compute SQuare
roots, cube roots, trigonometric func
tions, logarithms, expon en t ials, and
more! Quickly, accurately , easily!
Send today for the IMPROVED AND
EXPANDED EDITION of the First
and best calculator manual - now in
use throughout the world...still on ly
$2.00 postpaid with unconditiona l
money . back guarantee! Mallmann
Optics and Electronics, Dept. ·E6, 836
South 113, West Allis. Wisconsin
53214.
GRA~1l It AI' IUS S WAI'FEST
September 21 , 8 :00AM Hudsonvil le
Fairgrounds, M·21 at 40th three
blocks west o f Hudsonville traffic
light. $1.75 admission, no charge for
tables and trunk sales.

FO R SA tE Thriving 2-way business in
medium size Midwest ma rket,
$40,000.00 an nual gross. For further
information write c/o Box J, 773.

FCC I.ICENSI NG and Elect ron ics
Courses Offered . Beginning September
7, 1974 the Hall of Science of the
Cit y of New York wil l offer 12 week
courses on consecutive Satu rday
mornings for Novice, Techn ic ian,
General and Advanced Class FCC
Licenses. Beginning September 12,
1974 a 12 week course on Basic Solid
State Electronics will be offered on
consecutive Thursday Even ings and
will inst ruct in basic co mpo nents and
circuits in sol id state devices used in
radio , television, stereo and other
aud io and radio frequency equ ipment
Licensing Course fee $8.00. Elec
tronics Course fee $15.00. Write P.O.
Box 1032, F lushing, New York 1 13 52
or phone 212-699·9400 for lntorrna
tion .

PERSONAL ATTENTION plus th e
best cash deal anywhere is what you
receive at QUEEN CITY ELE C·
TRONICS in the heart o f the
Midwest. Queen City 6carries all major
brands including rake, Tempo,
Kenwood, Yaesu. Swan, Rege ncy,
Clegg, Standard , ICOM, Genave.. . .
write or phone Us fo r you r equip me nt
needs. Queen Cit, Electronics, l nc.,
7404 Hamilto n Avenue, Cinci nnati,
QH 4523 1 (513) 931·1577.

COU ,INS 75S·3C round emblem mint
condition $670 . Ship prepaid UPS or
t rade for Drake 4B line - Larry
Skibick i WA2FQH 89-38 188 St.
Hom, NY 11423 12121454·1 369.

YOUR SWA P·N·S EI .L ads run free in
T RA DIO, a public service p ublication
of Wichita Amateu r Rad io Society
Box 4391 Wichita Fall s TX 76308.

YAESU FT· 10 I cooling fan, Rp
speech compresso r. Very clean . $46 5
or best offer. FOB WA4SCAl5, 116
Ha rrold Street, Jac ksonville AR
72076.

ELECTRO:'OIC SURPLUS resisters
1/4 and 1/ 2 watt 5t, capacitors lot
tube and solid state components. Cat.
alog 10c!. SASCO Electron ics 1009
King si., Alexandria VA 22314:

CR YSTi\LS! CR YSTALS! Crystals!
Over 8,000 2 meter c rystals in stock
fo r all popular 2 meter FM radios
Orders for in-stock crysta ls shipped
the same day. Please specify make.
mode l and exact frequency desired.
Our guaranteed crystals are $3.9 5
each prepaid anywhere in the United
States. We welcome any order of 1 to
1,000. Order today from the crystal
headquarters of the Midwest
Hoosier Electronics. R.A. 25 , Box
403, Terre Haute IN 47802. (8 121
894·2397.
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c'weal Emp tor . more. more...

J IG SAW PUZZLES wanted. If you
have any old wooden jig saw puzzles
in your attic - o r run across them at
an auct ion (they go for 25t uscauvl ,
please keep in mind that Way ne Green
collects them and might even pay a
buck a peice fo r them. c/o 73 Maga·
z ine, Peterborough NH 03458. Wood,
not card board - and co mple te .

C \ 1.1 . I.ETTER L1CE .'~E PI.ATES 
still being coll ected by 73 Magazine
for possibl e cover use. Please send in
an old call letter plate - most
t reasured are out-of-district p lates
such as W2NSD/N H. etc. Got any real
oldies? 73 Magazine, Peterborough
NH 03458.

FOR :-lAtE; New 5B l44-$178.00,
new HR212·$2oo.00, Factory recon 
ditioned Pearce Simpson Gladding
25·S180.00, Beckman 8060AR Elec 
tronic Counter with manual. . .best
offer o r will trade.. .c all Rick Harris
912·226·5360.

n :Rl' I NT I-:RESTlNG! Next 5 issues
S1. "The Ham Trader," Sycamore II
60178. (Ask about our " HAM EQUIP
MENT BUYERS GUIDE" covering
Rece ivers, transm itters, transceivers,
amplifiers 1945-74. tndispensabtef l

II E ATII S Ul lO, SB·620. Gonset
Communicator 111 2 meters and 6
meters, VHF P.A., TTL/2. Reason
able. Charles Ausberger, KB1 LR, 907
West Houghton Avenue, West Branch
MI 48661.

FO R SA I.E _. TV -7B Tube Teste rs.
Some need repairs. $16.95. Shipped
UPS co llect. NJ residen ts include 5%
sales tax . Capacitor Materials I nc., PO
Box 413, West Long Branch NJ
07764.

1I ,\\I\l A R I. U NU HQ-170AC·VHF
with IF no ise immu nizer $300.00.
Heath HO·13 panoramic adapter
S50.00, HO-10 monitor scope $50.00.
WA308W. Phil, PA 215·H02·9293.

SOCIAL EVENT

BERMUDA Oct 13-20
This is amateur radio week in

Bermuda. Oct. 16th : annual meeting
o f the Radio Soc iety o f Bermuda . Oct
18: annual RSGB d inner at Hol iday
Inn , St. Georges hon oring th e winners
o f the Bermuda Co ntest. Oct 1920
portable ope ratio n of VP9 BS in the
Scou t Jamboree. To get a license to
opera te in Bermuda write to t he
Rad io Society of Bermuda. Box 275.
Ham il ton Bermud a. Travel and
lodging should be arranged with you r
toea! trave l agen t.
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LAST MINUTE FCC

RELE AS ES
In the ma tter of

Authorization of commemorative sta
t io ns in the Amateur Rad io Service.

Docket No 2011 1

N OTICE OF PROPOSED RULE
MA KING

Released: J uly 24, 1974
By the Commission: Commissioner
lee con curring in the resu lt:
Commissioners Ouetlc, Wash burn and
Robinson not part ic ipating.

1. No t ice of Proposed Rule Mak ing
in the above cap tioned matter is
hereby given.

2. T he Commission in this action is
proposing to adopt rules which will
liberalize and clearly delineate the
provisions under wh ich amateur oper
ators may obtain a commemo rat ive
station license. Under the present
rules and policies, a special event
authorization is issued o n ly when an
applicant can show the event is of
general publ ic interest of at least a
statewide basis. Many ap plican ts have
been unable to meet this crite ria even
though the event may have been very
significant to a particular grou p of
people .

3 . To alleviate this problem, our
p roposed ru les would establish a new
class o f amateur station, i.e., com
memora tive station, wh ich would be
issued fo r any celebra tion that is
ei ther u nique, disti nct and of gene ral
interest to the publ ic or amateur
operators. The primary purpose of
this station would be to bring public
notice to the Amateur Radio Service
by allowing an amateur station w ith a
d istinctive call sign to be operated at
an event or celebration so as to he lp
attract more contacts.

4 _ The specific licensing requ ire
ments for a commemorative station
are set forth in the Append ix in
§ 9 7.41. Essentially stated, an Ama
teur Ex tra or Advanced Class licensee
will be allowed to file an application
in letter form for a commemo rative
station, giving the details of the
authorization desired . While our pro 
posed ru les wou ld permit the use of
mu ltip le tra nsmitters at a station,
porta ble o r mobi le operatio ns wou ld
be prohibi ted. A commemo rative sta
tion wi ll not be licensed for any
ama teur operating co ntes t .

5 . The effect o f o ur proposed ru les
is to remove authorizations for com
memorative stations from the cate
gory o f Specia l Temporary Authoriza
t ion. Und er our proposed ru les, they
would co nst itu te a formal class of
amateu r sta tio n and thus the usual

applicat io n fees will be imposed . The
regular new station ap plicat ion f il ing
fee woul d be req uired . and in ad di
tion, if a specific call sign is req uested ,
the usual specia l call sign fee would be
req uired . We believe that the imposi
t ion of these fees is appropria te in
view of the amou nt of p rocessing t ime
involved with these applicatio ns.

6 . Authority fo r the p roposed ru le
changes herein is con tained in Sec
tions 4 lil and 3 03 of the Commuruca
tiona Act of 1934, as ame nded , and
Titl e V o f the I ndependent Offices
Appropriations Act o f 1952 .

7 . Pursuant to applicable proce
dures set forth in § 1.41 5 o f the
Commi ssio n 's Ru les , interested
persons may file comments on or
before October 3D, 1974 and reply
co mments on o r before November 16,
1974. All relevant and t imely co m
me nts and reply comments wil l be
considered by the Commiss ion befo re
final act ion is taken in this proceed·
ing. In reaching its decision on the
rules wh ich are proposed herein , the
Commission may also tak e in to
accou nt o ther re levant informat ion
before it, in addition to th e specific
comme nts invited by th is Notice .

8 . In acc ordance with the pro
visio ns o f § 1.419 of the Commission's
Rules and Regulations, an original and
14 cop ies of al l co mmen ts, pleadings,
briefs, o r o ther d ocuments shall be
furnished the Commission .

9 . All filings made in this pro ceed 
ing will be avai lable fo r examination
by interested parties du ring regu lar
business hours in the Commission 's
public refe rence ro om at its head
quarters in Washington , D.C., (19 19 M
Street, N.W.)
APPENDI X
Part 97 o f Chapter I of Title 47 o f the
Code of Federal Regulations is
amended as follows:
1. § 97.3(0 is amended to add a new
definition " Co mmemo rat ive sta tion"
immediately after Repeater station to
read as fol lows:
§ 9 7.3 Definitions.
(i) •• "

Repeater station .
Commemorat ive station . Stat ion
licensed at a specific land locat io n for
operation in commemoration of a
celebra tion which is u niq ue , distinct,
and of gene ral in terest to either the
p ublic or to amateur radio operators,
for the p urpose o f bri nging publ ic
notice to the Ama teu r Rad io Service.
2 . § 9 7.40 (c ) is amended to read as
fo llows:
§ 97.40 Station license required .

(c) An a mateu r rad io o perator may
be issued o ne o r more additional
s tation licenses, each for a d ifferent
land loca t ion, except that repeater
station, co ntrol station , aux il iary. link

Cont 'd
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his functions by remote control
through operator on duty at all times
is used to control a station, we
consider this to be automatic control.
Only repeater stations and auxiliary
li nk stations used in repeater systems
are being proposed for automatic
control in the Amateur Radio Service.

4. Because of the unique privileges
authorized, there are special responsi
bili t ies incumbent upon the licensee
and the control operator of remotely
co nt rolled stations and repeater
sta tions. Unlike most other radio ser
vices, we do not assign spec ific opera
tional frequencies to amateur stations.
All amateu r frequencies are available,
depen ding upon one's operator license
class, o n a first come, firs t served
basis. Most of these frequencies must
be shared by amateurs throu~out the
wo rl d, using all types of emissions, for
a variety of amateur pu rposes. More
over, some frequencies must be shared
with non-amateur stations. The funda
mental mea ns fo r mak ing such a
syste m practical is th at the contro l
operator of each ama teur stat ion
selects any specific operating fre
quency by first determining there are
no communications already thereon.
In the event there are, he either wa its
fo r that frequency to clear, o r moves
to an unoccupied frequency.
Ind iscrimi nate frequency selection can
resu l t in n o n-c o mpl iance with
§97. 125 which prohibits deliberate
interference. While there may be some
adva n tages in disconti nuing this
system in favo r of freq uency assi qn
ments for repeaters, and possib ly
other kinds of amateur stations, we
believe the traditional method con
t inues to be the best one for the
Amateur Radio Service. Coordi nat ion
of operating frequencies among ama
teurs is necessary, however, to make
the most effective use of the allocated
bands. Licensing a station fo r remote
control does no t imply any less con
t rol is required . The basic premise for
permitti ng remote control o f an ama
teur rad io stat ion is that ama te ur
technology is adequate to provide t he
same deg-ee of control over a re
motely controlled station, in so far as
complia nce with the ru les is con
cerned, as does local control.

5. In most amateur repeater Sta
tions which have come to our etten
tion, efficient operation has been
ac h ieved through persiste nt se lf
enforcement efforts by the amateurs
involved. Unfortunately, for a few
stations this is no t the situation. The
contro l operator of a repeater station
has additional responsibilit ies even
beyond those incomben t upon the
control operator of a non-repeater
sta tion . He has the job of screen ing
out proh ibited practices. such as

NOTICE OF PROPOSEO RULE
MAKING
Released : July 25, 1974
By the Commission: Commissioners
Washbum and Robinson not partici
pating.

1. Notice of Proposed Rule Making
is hereby given in the above entitled
matte r.

2. The Commission is consideri ng
amend ments to the ru les for the Arne
te ur Radio Service to provide for
automatic control o f repeater stations.
Every amateu r radio station, including
all repea ter sta tions, has always been
required to have a control operator at
an au thorized control po int when in
operation. In the Report and Order, in
Docket 18803. 37 FCC 2d 225 (1972)
we pr ed ic t e d advancements in
amate ur remo te contro l and auto
matic control would necessitate
further ru le making in the matter of
repeater control. Interested parties
having info rmation a nd suggest ions in
these areas were urged to submit them
to us fo r consideration. We are appre
cia t ive for the helpfu l response from
th ose amate urs and o rgan iz at io ns
doing so. In particu lar, we are gratef ul
to several amateur licensees for their
experiments in semi-au tomatic and
automatic repeater control, and to the
American Rad io Relay League for
the ir suggestions. This information,
together with our awareness of the
vast improvement in the amateur
remo te cont rol method s in recent
months, leads us to believe there is an
appropriate basis for moving forward
in this area.

3. By the term co nt ro l, as used
herein, we mean the techn iq ues for
accomplishing the prerequisite respon
sibility for the proper operation of an
ama teu r rad io sta tion in compliance
with the ru les. A con trol operator,
whether o r not the station licensee, at
a control point located adjacent to the
station transmitter, in the classic
co ncept of ama teur rad io operat ion is
performi ng local con trol. If he is at a
distant control point, he is performing

Amendment of Part 97 regarding the
automatic control of repeater stations
in the Amateur Radio Serv ice.

au thorized fixed operation sta tio n
locat io n, an amateur rad io station
other than a military recreation,
auxiliary link, or commemorative
sta t ion, may be operated under its
station license a nywhere in the United
States, its te rritories or possessions, as
a portable or mobile operation,
subject to §97.61.

station, and commemorative station
licenses may be issued to an amateur
rad io operator fo r land locations
where another sta tion license has been
issued to the appl icant.
3. Sections 97.411a) and 97.41\g) are
amended and § 97.4l1f) is added to
read as fol lo ws:
§ 97.41 App lication for statio n
license.

(a) Each application for a club or In the Matter of
military recreat ion sta tio n license in
t he Amateur Rad io Serv ice sha ll be
made on the FCC For m 6 10-B. Each
application for any other amateur
radio license, excep t a commemo ra-
t ive sta tion, sha ll be made o n the FCC Docket No. 20112
For m 6 10.

(f) An application by letter to the
A mate u r a nd Citizens ' Divisio n,
Federal Co mmunications Commission,
Washing to n, D.C. 20554, may be
made by an Advanced Class or Arne
teur Extra Class licensee for one com
memorative station fo r the pe riod of
the celebrat ion, bu t not to exceed 30
days unless extraordi nary circum
stances are shown. The request letter
shall contai n the fo llowing:

0) The name, mailing add ress,
photocopy of amateu r operator
license, and signature of applicant.

(2) The name and description of
the celebrat ion, its sign ificance to the
public or to amateur radio operators,
and the justification fo r the proposed
commemorative station.

(3) The locat ion of the proposed
statio n.

(4) The dates the station will be
operated , a nd justification.

(5) Specif ic call sign req uested , if
desired.

(g) One applicat ion and all papers
incorporated therein and made a part
thereof shall be submi t ted for each
amate ur station license. If the appttce
t ion is on ly for a station license, o ther
than a commemorative station, it shall
be filed d irec tly with the Commission
at its Gettysburg, Pennsylvania offic e.
If the app licat ion also co ntains eoon
ca tion fo r any class of amateur oper
ator license, it shall be filed in
accordance wit h the provisions of
§97. 11.
4. §97.511aH4) is amended to read as
follows:
§ 9 7.51 Assignment of call signs.

(al •••
(4) A specific unassigned call sign

may be temporarily assigned to a
commemorative station.
5. In 1} 97.95 the headno te is revised
and 1} 97.951al (i) is amended to read
as follows:
§ 97.95 the Operation away from the
au thorized fixed operation station
location.

(a) •••

(1) When there is no change in the

FCC Releases - ccn r'd
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memori,. questions ..d an_rs - this
one leu you Ie.n the theory 10 •••

blems encountered by some repeater
stat ions that have come to our atten
tion, it is apparent that not all
repeater stat ions would be able to
operate by au toma tic contro l at all
times. Where the equ ipment is not
suffic ientl y reliable to leave u n
attended, o r where the necessary au to
matic funct ions are not incorporated,
o r where fu ll cooperation by the users
is not obtained , auto mat ic con trol is
not practical. For these sta tions, oper
ation by local control o r remo te con
trol is the only practical means, at
least duri ng certa in time periods when
the violations would otherwise occu r.

8 . Therefore, we are proposing to
expand the defin itions in § 97.3Inl, as
shown in the Appendix , to include
automatic control, in addition to local
and remote control. Automatic con
tro l would only apply to repeater
stations as described in the fo regoing,
and to certain aux iliary li nk stations
used in conjunctio n with repeater
stations under this type o f contro l.
New § 97.110 Icl and § 97.111 (gl
wou ld be added to provide for these
new types of control.

9 . In order to operate a repeate r
station by automa tic control, the
station wou ld first be licensed as a
repeater station, in the conventional
ma nner, for either local control or for
remote con trol. Specific authorization
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COMSINATION O FF ER. Repairable R-392. T 195. MT851 , CX-1599.
T 195 Balle,y Cable: Special Price corre ete: $200,00

All Pnces FOB , LirTW . Oh, SEond lor Fre-e Catalog Of!pt_ 73

MT _ 85 1 MOUN TING BASE l or R·392 & T·19 5. Shpg, Wt.: 60 1bs.
S 10,00

ex 1599 CABLE. conneClS R-392 10 T·19 5 - 10 " length: S6 _95
BATTERY CABLE fa, T 19 5 w/plu g: 54,95_ R-392 Main lenance
MANUAL S10.OO T 195 Malntenarl(;l' MANUAl: S1.50.

T - 19S1GRC - 19 TRANSMITTER : 1_5 - 10 MH,. 10 bands.
Frl!Qul!ncy stability 0.03'\ plus 1000 HI . Manual or automatic lUning.
CWovoice or FSK Qpl'ra lion. Power output: 50 Ohm an ten na; 1.5 - 12
MHz 100 wa tts. 12 - 16 MHI 90 watts. 16 - 20 MHI 80 watts. Inpu t
vol laye r eqUlred_ 22 - 30 VOC 42 Amps maxi mum, standby 9 amps.
S' Zl', 11 ' , ,, 14'10 " 22." WI.: 122 1bs.. ShIJ9. Wt.: 150 1bs.
ProCl': Used - Complete Repairable : 589. 50.

l)x ke l201l2con l'd

RECEIVER - TRANSMITTER
R - 39'2/U R R RE CEIVER:

m U SI C. br o adcast ing, comme rcia l
Ir"ff lc , etc. While the repeater may
not he the originator o f these types of
transmissions. the repeater stat ion
licensee and contr ol operator are
nonet he less responsi ble for the proper
operation of the station . They must
receive a high degree of cooperation
from other amateurs maki ng use of
the sta tion, in order to make repeate r
stations in the Amateur Radio Service
practical. Whi le the co ntro l ope rato r
must make ce rta in that o ther radio
si gnals. eithe r amateu r or non
amateu r, no t in tended for retrens
mission are not repeated, it should be
obv ious to all ama teurs that trans
missions in the repeater segments of
the amateu r frequency bands shou ld
be limited to those inte nded to be
retransm itted . Th is is part icula rly tr ue
for transmiss ions in th e frequency
regions where the genera lly accepted
repeater input channe ls are situated,
suc h as 146 .0 1 - 146.46 MHz and
147.60 - 147.99 MHz. Stations con
duct ing simplex commu nicat ions on
these frequencies in areas whe re their
transmission cou ld be repeated should
expect them to be re peated .

6. Some ama teu rs have developed a
number of techn iq ues to relieve the
contro l operato r from perso nally per
forming many routine contro func
tions. For instance , several remotely
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for automatic control would not be
req uired . Ho wever, certain privisions
must be effected, as set forth in detai l
in the Appendix. These include a
req uirement that sufficien t informa
tion must be filed with the Engineer
in Charge to enable h im to order a
station shu tdown should the need
arise . The control operator designated
by the repeater stat io n licensee must
be available on call at all times the
station is under automatic control. All
radio communications throu!7J an
automatically controlled repeater
must be recorded and reviewed within
72 hours by the control operatcrtsl,
fo r rule compliance. In the event
violations did occur, the licensee
would be obligated to take the steps
necessary to prevent a recurrence, or
else may only operate the station by
local or remote control. Should ' the
improper operation of a repeater
station while under automatic control
come to our attention, we wou ld then
impose rest rictio ns against further
au tomatic control of that station unti l
such time as the licensee can show
that futu re operat ion of the station by
such control will resu lt in compl iance
with the ru les.

10. Dependi ng upon the ac tual
situation, there are several steps the
licensee of a repeater station desiring
to operate his station by automat ic

contro l can take to preclude many of
'the abuses encounte red with ama teur
repeaters. For insta nce, if commercial
th ird party t raffic by automa tic tete
phone sys tem interconnec t becomes a
problem, this funct io n could be dis
continued during periods of au tomatic
control. The repeater might have to be
restricted to o nly eme rgency com
mu nications, if o ther means to secure
the cooperation of all users are not
successful. Possib ly , the repeater
could only be operated by automatic
control d uring certai n periods each
day, such as duri ng the late night
hours. Another method is to employ a
semi-au tomatic control system, where
access to the repeate r is only possible
for those users selected by the station
licensee. Undoubtedly, the imagina
tion and ingenuity of amateurs can
devise even more me thods to solve
these and other problems. However,
p roper operation of a repeater station
by automatic control would always
depend heavily upon cooperation
from others. The selt-policinq claims
and reputation long associated with
a mateurs would be th oro ughly tested
by this p roposed method of repeater
control.

11 . The specific ru le changes pro
posed herein are set forth in the
attached Append ix. Authority for
these proposed ame ndme nts is con
tained in Sect ion 4(i) and 303 of the

Communicat ions Act o f 1934 , as
amended.

12. Pursuant to applicable proce
dures set fo rth in § 1.41 5 of the
Commission's Rules, interested per
sons may file comments on o r before
October 30, 1974, and reply com
me nts on or befo re November ·16 ,
1974. In accordance with the pro
visions of § 1.41 9(b) o f the Com
mission's Rules, an o riginal and
fourteen copies of all statements,
briefs, and comments filed shall be
furnished the Commission. All rele
vant and timely comments and reply
comments will be considered by the
Commission before final action is
taken. The Commission may also take
into account other relevant informa
tion before it, in addition to specif ic
comments invited by this Notice.
Responses will be available for public
inspection during regular business
hours in the Commission's Broadcast
and Docket refe rence Room a t its
Headquarters in Washington, D.C.
APPENDIX

Part 97 of Chapte r I of Title 47 o f the
Code of Federal Regu lations is
amended as fo llows:
o. § 97.3 (n) is amended to read as
follo ws:
§ 97.3(n) Definitions

[nl Con trol. Techniques fo r accom
plishing the prereq uisite resoonsi

Can 20112 continue?
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bttlttes in the immediate operation of
an amateur rad io sta tio n. Must be one
o r more of the following;

Local Control. Manual contro l,
with th e contro l o perator monitoring
the operation on duty at the contro l
po in t located at the station trans
mttterlsl, such t hat the associated
operating adjustment are directly
accessible. (Direct mechanical con trol,
o r d irect wire con trol o f a transmitter
from a contro l point located on board
any aircraft, vessel, o r on the same
premises on which the transmitter( s)
is located, is also considered local
control I.

Remote Control. Manual con trol,
with the control operator monitoring
the o peration on duty at a control
point located elsewhere th an at the
station transmitterts] , such that the
associated operating adjustments are
accessib le through a control link.

Automatic Control. The use of
devices and procedures for control
such that the duty contro l operator
does not have to be present at the
contro l po int at a ll times. (On ly rules
for automatic con tro l of repeater
station syste ms have been adopted.
Automatic contro l o f all other types
of amateu r radio sta t ions must be
approved by the Commission on a
case-by-case basis) .
2 . § 97.79(bl is amended to read as
fo llows:
§ 97 .7 9 Co n t ro l opera to r
requirements.

(b) Every amateur radio sta t ion,
when in o perat ion, shall have a con
trol operator. The control operator
shall be on duty at an authorized
co ntrol point, except wttere the sta
t ion is under automatic control. The
contro l operator may be the station
licensee, if a licensed amateu r radio
operator, o r may be another amateur
radio operator with the required class
of license and designated by the sta
tion licensee. The control operator,
when on duty, shalt also be respon
sible, together with the station
licensee, for the proper operation of
the station.
3. Add new § 97. 110(c ) to read as
follows:
§ 97. 110 Operation of an aux iliary
link sta tion.

(c) An auxiliary link stationtsl
licensed either fo r local control or for
remote control, may also be operated
under automatic control when it is
licensed in a repeater stat io n system
being operated under automa tic con
trol. Both the auxil iary link stationstsl
and the repeater sta tion must appear
on the sys tem network diagram on fi le
with the Commission.
4. Add § 97.111(g) to read as follows:
§ 9 7.111 Ope ration of a repeater
sta t ion.
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(g) A repeate r station licensed
either for local control or for remote
control, may also be operated under
automat ic control. Both the auxil iary
link stationste) and th e repeater ste
t ion must appea r on the system net
work diagram on file with the Com
miss ion.
4. Add § 97. 11l(g) to read as follows;
§ 9 7.111 Operation of a repeater
station.

(g) A repeater station licensed
eit her for local contro l or fo r remo te
contro l, may also be o pe rated under
au tomat ic control where:

(1) Devices and procedu res have
been imp lemented sum that com
pliance with the rules can be accom
plished without the duty control
opera tor presen t at the control point
at all t imes the sta tion is in o perat ion .

(2 ) All radio commu nications t rans
mitted by the station are mo nitored
by the duty control ope rator in real
t ime, or reviewed within 72 hours. In
the even t a viola tion is detected, the
repeater station licensee must take the
necessary steps to prevent a re
cu rrance.

(3) All rad io commu nica tions trans
mitted by the stat ion are recorded
such that they can be reproduced . The
recordings shall be:

(i) Preserved fo r a period of at least
30 days,

liil Retained in the possession of
the station licensee, and

(iii) Made available to t he Com
rr ussron upon requ est .

(4) The name of the sta t ion
licensee, a nd the names of designated
co n trol operators, together with
appropriate information so the duty
control operator may be readily noti
fied by Commission personnel to
e ffec t a prompt shutdown of the
stat io n, has been filed with the
Engineer in Charge of the radio dis
tric t in which automat ic control of
the stationts) is in tended . Th is notifi 
cation shall have been filed with in the
past year, or at the t ime of any change
thereto, whichever is most recent.

(5) Upon notif ication from the
Engineer in Ch arge, o r other
Commission Representative, o f im
proper station operation under auto
matic control , sa id operation must be
immediately discon tinued until all
deficiencies have been corrected and
the Commission so notified. Other
wise, the steticnls) may only be
o perated under local control, or under
remote control if authorized .

In the Matter of

Amendment of Part 97 of the
Commission's Rules to permit cross
band operation or repeater stations.

Docket No. 20113
RM·2327

NOTICE OF PROPOSEO RULE
MAKING
Released : July 24, 1974
By the Commission: Commissioners
Washburn and Robinson not partici ·
pating.

1. Notice of Proposed Rule Making
in the above-entitled matter is hereby
given ;

2. The Commission has under co n
sideration a petition (RM·2337) filed
by the American Radio Relay League
(A RRLI . Petit ioner req uests the Com
mission to issued an Order modifying
the second sentence of § 97 . jl ttcl so
as to permit repeater stations to be
opera ted crossband, i.e ., permit a re
peater statio n to u tilize an output
(transmitter) freq uency with in a
d iffe rent frequency band than the
input (receiving) frequency . The pre
sent ru le requires both the input and
output be within the same frequency
band.

3 . The A RRL suggests that a formal
rule mak ing proceeding is unnecessary
for the proposed amend ment since it
wo uld provide a re lief from a present
re striction. Althou gh no specif ic
statuatory au thority is cited, peitloner
must reply upon § 553(bl of the
Administrative Procedure Act, 5
u.s.C., and § 1.4 12(cl of the Com
mission's Rules, as authority to
support h is posit ion. Pursuant to
those subsectio ns, genera l no tice of
proposed rule ma king mus t be pub
lished except in certain limited
insta nces. Petit ioner does not show
that the proposed rule modifications
comes within those exceptions. and
we do no t believe any such exception
could apply. Moreover, even if we put
aside the req uirements of the § 553(b )
and further assume argue ndo th at
every amate ur licen see who o pe rates
o r is interested in amateur. repeater
stations favors th is proposed rule
amendment, it is possible that this
change will adversely affect the
interests of other ama teur operators,
and they should be allowed to
comme nt a nd express their views.

4. In support of the requested
amendment, the A RR L offers the
fo ll owing claims and arguments:

A. Crossba nd operation of a
repeater station having, for example,
an input frequency in the 146·148
MHz band a nd an outpu t frequency in
the 222-225 MHz band , cou ld reduce
the costs of repeater sta t ions and
m a k e mo re c ha n nels availab le.
Repeaters using the wider frequency
separation between the input and the
output could benefit greatly th rough
the allevia tion of a receiver desensiti
zation problem, a difficult one for

Docket 20J13 more...
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amateurs to solve wi thou t consider
able expe nse. Moreover, the present
number of repeater input channels
could be greatly expanded throu gh
th e use of nar rower channel spaci ng in
the 146·148 MHz band, together with
repeater input receivers with the
necessa ry selectivity. Wider channel
spaci ng of the repeater 222·225 MHz
output channels would still permit the
use of low cost mobile and hand -held
units because of the relatively less
selectivity required in the receiver
section.

B. More efficient use of the spec
trum could result. Crossband opera

~ tion could make the use of other
bands more practical , particularly in
the frequency band 1215·1300 MHz.

C. Crossband operation of repeate rs
would permit amateurs to experiment
with more sophisticated communica
tions and new control procedures.

5. The request presented by the
ARRL may have some merit. Our
reason for the adoption of the rule
prohibiting crossbanding, as stated in
the Report and Order in Docket
18803, was to conserve frequency
spectrum. The ARRL scheme for re
peater statio ns to crossbend a single
channel would sti ll only require one
frequency pair, the same as req uired
for a repeater not crossbanded. Their
plan to use crossbandi ng as a means to
provide more repeate r channels within
t he same frequency segments wo uld
be an improvement in te rms of spec
trum conservation insofar as repeaters
are co ncerned . How widely this
scheme will be accepted by amateurs
remains to be seen , since it could
require substantial modificat ions to
ex isting equipment. Also, it would
probably result in the discontinuation
of simp lex segments in the repeater
bands, which would not be an im
provement in spectrum conservation.
Furt hermore, it is dou btful whether
the cos ts saved in duplexing equip
ment wou ld even be offset by the
costs required to retrofit all of the
users' equipment . It would appear
that the more typical application of
crossbanding, at least for the near
future, would be the addition of one
or more input and output frequency
channels to an exist ing repeater. For
example , a frequency pair in the
442-450 MHz repeater band might be
added to an existing repeater already
operating in th e 146·148 MHz band.
There would then be the capability
for an amateur using a 146·i46 MHz
transceiver to communicate with
another amateur using a 420450 MHz
transceiver by means of the crossband
repeater. In densely populated areas,
the additional unoccupied frequency
pai rs required may no t be available, as
pointed out by the ARRL. However ,
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in less popula ted areas , they wou ld be
available, and it is in these areas that
crossbanding wou ld have its greatest
appeal.

6. Amateur repeate r sta tions , at
least as they are presently used, tunda
mentally provide a party line type of
coeration. That is, on ly one user can
be retransmitted at a time wh ile all
others wait their turn . Consequently,
there is a limit on the number of users
anyone repeater can accommodate,
regardless of whether the repeater
utilized 1, 2, 3, or more frequency
pairs. As the limit is approached, user
time would become so minimal and
wa iting time would become so
excessive, in most instances it would
become a necessity to te rminate cross
band operation in favor of Indepen
dent repeaters. For this reason , we
suspect there may be no need for the
prohibition against crossband opera
tion.

7. Crossband operation by repeater
stations would be limited to those
freque ncy bands authorized for
repeater operation. New § 97.126 in
Subpart E, Proh ibited Practices and
Admi nistra tive Sanctions wou ld incor
porate the cu rren t policy on other
types of retransmissions. Only re
peater stations, aux il iary link stations,
and certain remotely controlled sta
t ions are licensed to automatically
retransmit th e radio signals of other
amate ur sta t ions. By the term auto
matic retransmit, we mean retrans
mitting othe r signals in real t ime or
very near real time. The best exa mple
of th is is the type of retransmissi on
pe rfor me d by amate ur repeater
stations. An example of a prohibited
practice would be the retransmission
o n t he 14.0-14.35 MHz ama teur band
of another amateu r station trans
mitting on the 144·148 MHz band, or
vice versa. However, it is comp le tely
proper for an amateur operator at one
station to receive a message from
another station , and then late r send
the same message to a third station,
such as done in many amateur traffic
networks.

a. Authority for the proposed rule
changes herein is contained in Sec
tions 4(iJ and 303 of the Communica
tions Act of 1934, as amended.

9. Pursuant to applicable proce
dures set forth in § 1.415 of the
Commission's Rules, interested per
sons may file comments on or before
October 30, 1974 and reply
comments on or before November 16.
1974 . All relevant and timely
comments and reply comments will be
considered by the Commission before
final action is taken in this pro
ceeding. In reaching its decision on
the rules which are proposed here in,
the Commission may also take into
account o ther relevant information

before it, in addition to the specif ic
comments invited by this Not ice .

10. In acco rdance with th e oro
visions of § 1.419 of the Commission 's
Rules and Regulatio ns, an o rigi nal and
14 copies of all comments, plead ings,
briefs, o r o ther documents shall be
furnished the Commission.

11. All findings made in this pro
ceeding will be availab le for exemi na 
tio n by interested parties during
regula r busi ness hours in the
Commission's public reference room
at its headquarters in Washi ngton,
D.C., (19 19 M Street , NW.)
APPENDI X
Part 97 of Chapter I of Title 4 7 of the
Code of Federal Regulations IS

amended as follows:
1. § 97.111(c) is revised to read as
follows:
§ 97.11 1 Operation of a repeater
station.

tel A repeate r station may con
currently retransmit amateur radio
signals on more than one frequency
band authorized for repeate r stations,
but may not concurrently retransmit
on more than one frequency channel
within the same frequ ency band. A
repeate r station authorized to operate
in conjunction with one or more
auxiliary li nk sta tions for relaying
radio signals, received at anothe r loca
tlontsl. to the repeater station may
uti lize input (rece iving) frequencies
not available for repeater stations,
provided the input freque ncies to t he
aux iliary link stattontsl are in fre
qu ency bands authorized to repeater
stations.
2, New § 97. 126 is added to read as
fo ll ows:
§ 97. 126 Retransmitting radio signals
No amate ur radio station, except a
properly licensed repeater station,
auxil iary link station, or a remote ly
controlled station in a system with an
auxil iary link station, may auto
matically retransmit the rad io signals
of other amateu r radio stations.

Please send copies of your comments
on these Dockets to 73 Magazine,
Peterborough NH 03458 .

NEW VHF HANDBOOK
Once in a while 73 staffers agree

that a new book is worthy of review
even though 73 didn't publish it. Such
is the case where W9EGQ {Herb Brier!
and W6SAI (Bill Orr) collaborated on
a VHF Handbook.

The VHF Handbook covers all
important VHF subjects clearly and
concisely. Subjects include FM, VHF
Antennas, DX Propagation, Satellites
and Moon Bounce and an up date how
to build section , even includes Solid
State Circuits.

Published by Radio Publicat ions,
Box 149, Wilton CT 06897.
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Cassette Code Courses
With these Code Cou rses from 73, the average person can learn the Internatio nal Morse Code fast enou!tl
to pass FCC code exams from Novice thru Extra Class in a few painless hours! One of the beauties of
cassette tapes is t hat you can take them with you anywhere - at work for lunch break (code on rye is
grea t) - even in t he cat while you are driving (o r what 's more likely, moldering away in li ne at a service
sta tion trying to get gas). With the help of these tapes passing the code portion of the various exams is a
gas . .. er . . . snap !

WN9JGQ

CIh3WPM Practice Tape - This
tape will take anyone over the
hu mp which exists when you have

O My d an was so enthused (J~1'r your
code cassrne IIJ pn that a[ t rr hear
ing th e JJ word pa mi nute casset te
eve r)' student in /111' class dt'cide d
10 get u ne fur home practice. En
dosed is an order for 23 of the J3
word per minute tapes.

K6MlC

OAf /a about u .....eek of playing yo ur
J3 word per minu I,' cassette [which
J limed 0 14 1 at 14 words per minute.
incidentally"] , J went down and
passed the Ge neral exam with 110

strain. The plain language of the
FCC exam see med so stow that I

. lost all fear after the fi rst fe w
tet teri and made perfect copy from
then on. It 's fea r that gets you, and
your tope ga ve me confidence.
Thank s,l

Here is a cassette recorder that is
ideal fo r use with the code courses
since it ca n be operated anywhere.

Comes complete with four " D"
batteries, AC power cord , earphone
and mike and is usefu l for dozens
o f ham applications. Cassette tape
recorder is available for only
$23.9 5 (plus $1 .00 for shipp ing and
handl ing).

Key operated - and the keys lock
for easier rewind and fast forward
operations, which you will appre·
ciare if you have a recorder th at
doesn ' t do this - as most don't.
Record: with mike or from line
input {telep ho ne, receiver , etc .I.
Has mon itor output , AC o r built-i n
batteries - comes with batter ies
supplied. Has automat ic gain for
recording so you d on 't have to
watch the recording level all the
time,
Deluxe Reco rder
$32.95 postpaid in U.$.A.

Cassette
Recorder

Deluxe
Recorder

O Af.1' wife, who has beell almost
lotl1l1y resista nt to the code, breez
ed Ihrough your 5 word per min u te
beginners cassette and was ready
[or the No vice o:om in 0111' dav,

W88JON

KII F

to stop tr an slat ing the dits and
dahs, and go to an automat ic reo
cogni tio n system where you
" know" what the character is with
out th inking, thus enabli ng you to
pass the general or advanced code
test . This very nasty tape is reall y at
14 wpm, to give you tha t added
edge when tak ing the ex am.
88·1 3 WPM - 60 min. $3 .95

[!]20 WPM Practi ce Tap e - Th is
cassette has been fiend ishly d esign·
ed to get you through the FCC
Extra Crass code test with flyi ng
colours. The code o n t his actually
runs about 21 words per minu te ,
though it starts out at a lazy 1B per
for the first few minutes. The inter
mix of letters, numbers and punctu 
ation instead o f p lain language will
give you such an edge when you sit
down to take the exam that you
should be able to b reeze through.
Though much of your prac tice with
this casse tte ca n be just copying in
your head - after all, the import ant
o bjec t of practice is to train your
bra in to co nvert code into letters 
be sure that you exercise your
pencil too . The cassette will mak e
your code prac tice portable, avail
able to you whe never you have a
few minutes to spare - even wh ile
driving.
BB·2O WPM - 60 min. SJ.95

O / 'Vl' been teaching ( 'OU C [or o ver
twenty y ears 1I0W and Jh ' tried
e very record and tope and other
gadget Ihu l has come o ut. I .CI me
say that the 73 .IIA GA ZIN f: code
course is by far the finest tha t I
have ever heard , I never thuu/{h t I
would learn new tricks. bu t you've
taughl me a lot ebou t teach ing
code. Suffice u to say, l am reco m
mending Iha t ,' I'ay stude nt of mine
get your tao es.

$3.95B8·6 WPM - 60 min.

OJ Basic 5 WPM Code - this
cassette code course will teach the
IMC at five words per minute, all
letters, numbers and punctuation.
The tape not only gives all these
characters, but gives them in a very
simple order so you can start
copying code within one minute of
hearing it. Th is has got to be the
easiest way t o learn code ever
invented . The cassette actually has
the code being sent at 6 WPM ,
allowing a margin for operator
panic when the chips are down and
the real exam is at ha nd.

Basic Code 5 WPM - 60 min . $3.95

[1] 6 WPM Practice Tape - (also
known as The Back Breaker) th is is
a toughi e - five cha racter code
groups sent ill no particular order,
so there is no way to memorize Ihe
tape. It is sent at six words per
minute to give you that margin tor
error you'll need when faced with a
stern exami ner at THE EXAM.
Practice in you r head or on paper
wherever you are, wheneve r you
have a minute o r two.

Order Today from 73 Magazine
PETERBOROUGH, NH 03458
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BILL GOOBOUT ELECTRONICS

BOX 2673, OAKLANO AIRPORT, CA 94614

SPECIALS
MAN 1 7 Seg readou ts 
S3.25, Discrete LED grab bag
- 10 for $ 1.35[

8008 PROCESSOR abit on a chip , . $50.00

TTL SPECIAL 741 75 Quad Latch , $1.10
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260 $5.00
LINEAR SPECIAL 741 Mini Dip op amp 10/$3.50
DTL SPECIAL 946 quad NAND TTL compatible plug in replacement
for 7400 in many applicat ions 5/$1.00
12V 8A Regulated Power Supply Parts Kit. Ideal for powering FM rigs.
Everything except the chassis $17.95

LM 309K 5V 1A REG $1.75

LM 320K NEG Reg ava ilable in 5V 12V & 15V $2.25
LM 340K POS Reg avail able in 6V, sv. 12V, 15V, 24V $2.25

4194 TK adjustab le dual t racking reg T066 $3.90

4195 T K dual track ing reg +15V T066 $3.40

lCs, most TTL & LINEA R in stock - Send stamp for FREE catalog

CMOS DIGITAL

74COO .60 CD40 11 .60 CD4042 2.95 555 1.00
74C02 .60 CD4012 .60 CD4044 2.95 556 1.60
74C04 .85 C040 13 1.25 CD4049 1.25 723T .95
74Cl 0 .60 CD4014 4.00 CD4050 1.25 7230 .75
74C20 .60 CD4015 4.00 CD4116 1.50 741M .45
74C73 1.65 CD4016 1.25 LINEAR 741T .5074C74 1.25 CD4017 3.20
74C76 1.75 CD40 18 3.25 LM301 M .45 747D .85

74C107 1.75 CD40 19 1.25 LM311 M 1.20 748M .65
• 1595 1.5074C1 51 3.30 CD4020 5.50 LM31 8 1.75

74C1 60 3.25 CD402 1 4.00 LM339 2.00 1596 1.75

74C16 1 3.25 CD4023 .60 LM370 1. 25 CA3028 .75

74C1 62 3.25 CD4024 3.00 LM37 1 1. 25 CA3065 .75

74C 163 3.25 C04025 .60 LM372 1.25 CA3086 .45
74C195 3.15 C04027 1.75 LM374 2.00 3900 .75
CD4001 .60 CD4029 6.00 LM380 1.65 4136 2.00
CD4002 .60 CD4030 .60 LM38 1 1.75 4250T 2.25
CD4008 4.00 CD4035 2.50 LM382 1.75 5556M 1.50
CD4009 .95 CD4037 2.95 LM399 1.75 5558 .90
CD4010 .95 CD4040 5.00

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receip t of order!
Include 50rl postage and handling on orders under $10.00

Sorry, NO C.O.D. 's. CALIFORNIA RESIDENTS ADD sales tax.
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Onlv STANDARD
sells more STANDARDS

than ERICKSON!

M
E
T
E
R

and here's
ANOTHER
ERICKSON
SPECIAL

SRC-826 MA
A better BEST BU Y than ever .

Handheld

Another Best Buy fram Erickson

Y OU SA VE

$369.00

$319.00

$50.00 ! !

Special

YOU GET Standard's 826MA, the best /2-ehannel
/ O-watt solid state rig on the market, factory set up
on four channels plus crystal coupons for eight more
channels (16 of Standard 's life time Astropoint crys
talsl} of your choice; with helical-resonator front end
receiver, built in provision for tone-coded squelch,
rear panel test point/monitor/control sockets - all in
one compact, reliable package - a t a GIANT $119
ERICKSON saving ! !

Shipping prepaid for cashier 's check or M O.

List Price

Our Price

$398.00

80.00

$478.00

$359.00

$119.00

SRC-146A with:

• Deluxe basecharger
• "Stu bby" antenna
• Leather case
• Ni-cads
• 94/94 , 34/94 and one
other channel of your choice

OUR DEAL :

826 MA list

+ 16 extra xtals

Pack age lis t price

You pay only

Y OU'VE SA V ED

Make ERICKSON your headquarters for all your FM needs 
SEND QSL FOil COMPLETE SPECIFICATIONS

RICKSON COMMUNICATIONS
3501 W. Jarvis, Skokie,lt 60076 (312) 677-2161
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400 v @ 130 rnA
275 v @ 170 rnA
-40 v @ 20 rnA

275 v @ 39 rnA
150 v @ 30 rnA

or400 v @ 150 rnA
275 v @ 40 rnA
-40 v @ 17 rnA

275 v @ 27 rnA
150 v @ 30 rnA

BRE~;~GAIN POWER SPECIAL:

BRAND NEW TRANSISTOR POWER

BE UNO E OF ,HIS
S ,AKE NO' SUPPLY

Bias

MANUFACTURERS OVERRUN
SUPPLIES
These are brand new, in the original factory package. We cannot advertise the name,
but you will recognize it immediately. The output voltages are changeable by
changing a jumper.
Keyed outputs: 675 v @ 135 rnA or

275 v @ 40 rnA
-40 v @ 25 rnA

Fixed outputs: 250 v @ 25 rnA
ISO v @ 30 rnA

Output connections are terminated in a multipin plug. Brand new with schematic (shipping
weight 10 pounds) $20.00 each - 5 for $90.00

New battery cables for above, includes "A" relay {shipping weight 3 poundsl
$3.00 each 5 tor $12.00

New output cables for above. Connector mates with output connection on power supp ly .
(shipping weight 6 pounds) $4.50 each 5 for $20.00

TONE SIGNALING EQUIPMENT:
SECODE digital decoder . Made by Secode for RCA mobile units . Decodes a pulsed tone to
activate any function you choose. Most are brand new. $15.00 each 10 for $125.00

SECODE Call Heads: Used with above decoder to indicate that a call has been received and not
answered; Used. $1 .50 each 10 for $12.00
SECOoE: Model SO-30 call heads - Contains decoder and call indicator. 12 volt input. Most
are brand new in original factory packages. $50.00 each (shipping \/Wight 4 pounds).

BRAMCO - Two tone sequential decoders for mobile use. These are compatible with Motorola
Quick-Call systems. Brand New, most in original factory packages. (shipping weight 4 pounds)
Each $45.00
BUY OF THE YEAR : RCA Scanning Control heads. Scans four channels, reverts to a selecnble
priority channel. Requires 12 volts DC and unfiltered audio from the discriminator. LED's
indicate the channel being received. Schematic included. (shipping weight 7 pounds) Used 
each $75.00

COMING ATTRACfIONS: We expect a large quantity of Motorola HT-200's on the
450 mc band. If you are interested send a post card with your name, address and
telephone number. When they arrive we will call you to advise condition, price and
options available.

TWO METER SPECIAL: RCA Model CMCT·30 - transistor power supply, partially
transistorized receiver, 30 watts output. With trunk mount accessories. Regularly $100.00, for
September only - each $85.00.

DU PAGE FM INC. P.O. Box 1 Lombard, III. 60148
312 627-3540

TERMS : All items sold as is. If not as represented return for exchange or refund lour option)
shipp ing c harged prepaid within 5 days of receipt. Illinois residents must add 5% sales tax .
Personal checks must clear before shipment. All items sent shipping charges collect unless
otherwise agreed . Accessories do not include crystals, relay or antennas .
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announces

DEAR CUSTOMER

Irs 1st CAIAlOG

This month we've added another linear to our repertoire... the 531 fast op amp.
With a slew rate of 3S Vjmicrosec (unity gain), this one is a standout performer on
high-frequency signals where the standard kind just poop out.

We've got other op amps too... the 3900 quad Norton Amp, 4 single-supply,
current differencing op amps in a 14 pin dip. Use them to amplify, oscillate,
generate ramps, as logic elements, or to compare; wherever you need a set of
inexpensive, reasonable quality Oil amps. There's also the 4250, a micropower
performer in a TO-S package. This one draws current in microamps, not milliamps,
but still retains good op amp performance characteristics. You can run it off of two
1.5 volt pencells just fine, so if you're thinking of any battery-operated stuff, this is
the one. On the other hand, if you don't need anything special, there's always the
741,747 (two 741s in a single package) and the 1558 (two 741s in a single package,
but without offset null connections); we've got them, too.

Of course you need power supplies, and we can help there too. We've got the 309K,
which basically gives a solid 5 volts at I amp out. ..however, most people don't
know that the 309 can also give regulated voltages at more than S volts; also, it can
act as a current limiter. (Our data sheets tell you how.) Probably everyone is
familiar with the 723, another one of our favorites; a very versatile regulator with
high precision and stability, current up to 150 rnA, and a number of protective
features.
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One of the more interesting ICs to come our way is the 339 quad comparator.
Comparators have always been sort of uninteresting compared to glamor ICs like
function generators, hi-slew op amps and the like; but the 339 opens up new design
possibilities. It draws under I rnA for all four comparators, and sinks about lOrnA
(great for driving LEDs). Use it to monitor voltages in your equipment, to generate
time delays, or even to provide a LED meter. We've also got the 311 comparator,
slightly faster, and it can drive SO rnA referenced to either the positive supply,
negative supply, or ground.

We've also got the 555 timer you ve read so much about.

Our policy? Air mail whenever possible and fast turnaround on orders. If we're out
of something (which hasn't happened yet) we send back your check rather than
backorder. Our data sheets tell all, and we try to keep them interesting.

•

No, we don't give you a broad line of parts. You'll have to get your CMOS
somewhere else for the time being, but by selectively concentrating on the most
popular hobby-oriented parts, you get lower prices, faster service, and parts that are
guaranteed functional.

SOLID STATE SURPLUS

LM 309K 15V 1A regulator $1.20
LM 311M high performance comparitor $1.00
LM 339 dip quad comparitor $1.50
LM 555 timer $.85
LM 7230 adjustable precision voltageregulator $.65
LM 741 Mini compensated op amp $.45
LM 747 dip dual 741 $.70
LM 3900 dip quad op amp $.45
LM 4250 T05 programable op amp $2.00
LM 1558 mini dip dual 741 $.75
NE531 minidip hi slew op-emp $1.25

ABOVE MATERIAL IS GUARANTEED FUNCTIONAL ,
RETESTED MATERIAL. USER SATISFACTION
GUARANTEED FOR HOBBY AND EXPERIMENTAL
APPLICATIONS .
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IT ONLY HAPPENS
ONCE IN A LIFETIME'

•

tape

build

Y O UR FA VO R ITE TV
SHOWS. . . .

,
A N IN E XP E NSIV E
LIBRAR Y OF THE T V
SHOWS YOU LIKE BES T. . .

NORELCO VIDEO TAPE
RECORDER·PLAYBACKS

• WEIGHS ONLY 26 POUNDS
• LONG LIFE FERRITE HEADS
• EXTREMELYOUIET
• USES INEXPENSIVE )I," TAPE
• HORIZ RESPONSE 2)1, MHz
• OPERATES FROM 110 VOLT AC
• STANDARD AUDIO-VISUAL

SIGNALS IN/OUT
• 1 HOUR ON 2400 FOOT TAPE 7"

REEL
• SOME MODIFIED WIT H LIGHT

INDICATE UNIT IN USE

MATCHING TV RECEIVER
MONITOR - ALL SOLID STATE
12" DlAG. $189.50 P43M
SAVE $100 ON COM80
LDL-l000 & P43M $488.00

NO WARRANTY
OFFER VOID AFTER OCT.l,1974

7" Reel 2400' W ' VIDEO TAPE IN BOX. New American Made $15.00 each. Minimum Order 5.
Limited Quantity.

HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR VIDEO CATALOG.

M·TECH The Quality 2 Meter FM Amplifier
• Rated for continuous service
• VSWR Protected For Any Load (0-00 ohms)

• Reverse Current Protection
• Micro-Strip Inductors For Stability

P15Al
1·3 Watts In

12·20 Watts Out

$55

PSOAIO
2·18 Watts In

14·60 Watts Out

$98

PlOOAlO
2· 12 Watts In

40·11 0 Watts Out

$198

PlOOA20
18-25 Watts In

90·120 Watts Out

$145

M·TECH Amplifiers Are in Stock At Communications Unlimited.

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P,O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
Store hours , noon to 6PM, Tuesmy thru Saturday. (313-449-4367)
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JRIGS ELECTRON!ICsL

$375.00

008A MINICOMPUTER KIT
8008 CPU. 1024 x 8 bit memory ; memory is expandable. Kit includes manual
with schematic and programming suggestions. wire-wrap board and wiring list,
and power supply parts.

MANUA L ON LY. $25.00

P.C. boards avai lable, $3.00

Set on frequency by the factory . 55.00 extra.

PS 5-1 5 vol t 1 amp regulated power supply kit with p.c. board and inst ruc
tions. Board measures 2" x 6" ; completed kit is 2" high. Transformer has interna l
r.t. shield. sa.OO

LT-1 Digital logic tester. uses 5 volts, will test TTL, oT L & CMOS. Has
int ernal slow clock. All parts supplied except power supply. chassis. panel
and boa rd.

WIRE WRAP SOCKETS
14 pin $ .55
16pin .65
2~ pin 1.30
28 p in 1.40
40 pin 1.85
wire-wrap socket pins
$ .05 $4/1 00

LED PACKS
LED lOR - Ten d iscrete red

lens LE Os, various
MV5020 types - $1.50

LE O 10C - Ten discrete
clear lens LEOs, various
MV5020 types - $1.50

Appl ication note included.

Kit of parts with schematic. $19.95

3/ $1.00
4/$ 1.00
4/$1.00
3/$1.00
4/$1.00

4/$1.00
4/$1.00

10+
$ .10

.10

.20

.20

JUNCTION FETs. TO-18 case
N-CHANNEL: SIMI LAR' TO:
NJ F10 2N44 16. MPF102
NJ F11 2N4091-93
NJ F12 2N4338-41
NJ F13 2N3089
NJ F14 2N4221-22
P- CHANNEL:
PJF11 2N3382-86
PJF14 2N2608

All FETs come with da ta sheets.

% WAn RESISTORS S .05
84/100

We have most 10% values.

TR ANSISTORS 1- 9
NPN TO- 18 gen. purpose si licon $ .1 5
PNP TO- 18 gen. purpose silicon .15
2N2222INPNI TO-18 .25
2N2907 IPNPI TO-18 .25

"THE CUBE" Fully assembled subaudible tone generator for your small
hand-held or portable FM rad io . Works on 9-6 volts; no moving parts; set on
any frequency between 98 and 240 Hz with a trim resistor. 0.5" x 0.6" x 0.7"

$19.95

PS 25- 1 Zero to 25 volt 1 amp lab type power supply with adjustable current
limiting; has remote sensing and remote program ming for voltage and current.
Instruct ions included . All parts supplied except chassis and rneterte).

Kit of parts with schemat ic. $14.95

TTL
7400 $ .25 7485 $ 1.40
7401 .25 7486 .50
7402 .25 7489 3.25
7403 .25 7490 1.00
7404 .30 7492 1.00
7405 .30 7493 1.00
7406 .50 7495 1.00
7407 .50 7496 1.00
7408 .30 74107 .60
7409 .30 74 121 .60
74 10 .25 74122 .60
74 11 .30 74123 1.10
7413 .90 74125 .65
74 16 .50 74126 .65
7417 .50 7414 1 1.25
7420 .25 74150 2.50
7430 .25 74151 1.10
7432 .30 74153 1.40
7437 .50 741 54 1.70
7438 .50 74 157 1.40
7440 .25 74 161 1.90
7442 1.10 74163 1.90
7446 1.45 74 164 2.00
7447 1.45 74165 2.00
7448 1.45 74166 2.00
7450 .25 74174 2.20
7451 .25 74175 2.20
7453 .25 74176 1.60
7454 .25 74177 1.60
7473 .50 74 181 4.50
7474 .50 74192 1.75
7475 1.00 74 193 1.50
7476 .65 741 95 1.15
7483 1.25 74200 9.00

lN9 14 EQUIVALENT OIOOES
s .10 S8/ 100

RG$ ELECTRONI CS

3650 Charles St. , Suite K • Santa Clara. CA 95050 • (4081 247-0158

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer.
TERM$OF SALE: A ll orders prepaid; we pay postage. $1.00 handling charge on orders
under $10.00. California residen ts please include sales tax. Please include name, address
and Lip code on all orders and flyer requests.

DISCOUNTS: 10% OFF ORDERS OVER 525.00; 20% OFF ORDERS OVER $25.0.00.
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• SJ><!C ,l icl t ion AII, ngs E~ceed CCITT
Aocom mendalioo .

• Dual Fr"'lueney Capa bilily

• Standard Tele!>ho"" To",,·Dill Frequene'... ,
Low GrOUI> - 697. 770. 852, 941 Hr; High Gr""'l> 
1209, 1336, 1477, 1633 H.

block diagram and pin configuration
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MHB9 131 CAN Bt VStD WITH C HOMtR1CS t t R1I 6Z4 TOUCH Tom; KEYBOARD

- - -- - - --
r

The Hybrid Analog
TONE GENERATOR

features

MH8913.J

DATA a nd APPUCATION SHEETS FURNtsHED wrra ORDER

.... .." ..
" ••~ <.' "~

.. .....M .. ' .. ,...., ,, ,..
".' ''''' ."""... '"'"'" •• ,M".... ", ..,.....",.."""

Ty pical Ri... Time 10 Speci fiod Output and F,eqUBflCY:

1) Frequency ... Iee led , PO\o'<lI r wppl y _itched .. Sml
2) p"""", app lied, frequency ",l ec tor .....'lched < 2m.
3l Power applied, f"'(lu""" V....ithin _ group

chanll!<i < 21'S

,
l'ih

1 • 1 IUR

I • 1 ,
. , , , ,, 0,·1 ,

--- -- -.~..." . , , ,, ' ,, I 0 , I I ,--- 0;;---11---, 1 ,
, , , 1 ' . ' ,

'" I 1 " 1
1 " I '-

• • • '" 1 , • 1
1 , • 1, • • '" 1 ,

0 '
,

"0'"
I , , , , A_,..0.'. an " ""

• • '" , 0 .. 1 , 0"''''0" 0""" _., , .0'..... ". .. ... ,...
0 , .'.. ..~~ ......, I 0 "1

, ."..." ."~ ~'"" ' ., ... """''''' Po< I ', .

typical circuit connection diagram

Freq~enc V Dri!!l l l: < 1.5%

Group Am pli lude Slabili ly. ±25%

Total Distortion (Harmonic + Intermodulltion) :
< 5% ('alalive 10 1"",,1 a l lu ndamental l,oqueneiltSl

general specifications
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Si.... Pol. 16 K....

FORMATS CA LCULATOR FORMATS TOUCH TONE FORMATS
Standard-legend,..-e

000 " 0008 000 000Dblack and white ",t in
S tandard Med ium type.

000 8008 000 800D
000 800. 000 000.
808 8 0 08 000 000D

CODING

TOIICh To... 12 K.... BCD 12 K.... Si"lll. Pol. 12 K.... TOIICh To... 16 K....
oICO"o~ OB C O E ' OH,

1/ 2" centers 3/4 " centers # of
Model #' Price Model #' Pri ce Forma t Codina Kevs
ER 21622 7 . 15 ER 2 1605 7.70 Touch tone Single pole 12
ER 21623 8.70 ER 2 16 06 9 .25 Touch t one Touch tone 12
ER 2162 4 9.25 - - Touc h t one Direct to MH 891 3 12

- - 'ER 2 1607 7.70 Calculator Single pole 12
- - ER 2 1608 11. 00 Calculator BC D 12

ER 2 1625 8 .70 ER 2 16 09 9.25 Ca lcula tor Single pole 16
- - ER2 16 10 9 .25 Touch t one Single pole 16
- - ER 2 16 11 II. 15 Touch t one Touch tone 16

,

KA ELECTRONIC SALES
122 0 M A .JE S TY OR D ALLAS . TEX AS 7 524 7,

(214) 634-7870
T W X 9 10-861'9028
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~ 7-SEG,M2E_N!,!~,~OUT CTlJl SPECIAL: j RECTIFIERS
Complementary Trans is tor Log ic VARO FULL-WAVE BRIDGES

II Three digits with right-hand decimal Thi s logic famIly Is unIque In V5447 2A 400V $ . 90

II Plugs into DIP sockets that both NPN and PNP t ransis - V5647 2A 600V 1.10

II Simi lar to (l ITRONIX) DLJ37 t or s are combfned In the same MR810 Rect. SOY 1A .10
II Magnifi ed di git approxi mately . 1" pac kage . Un! I ke TTL and OTL ,
II Cat hode for each di gi t the out puts a re cu r rent sour- Special 811: Hex Inverter
II Segments are paral lel f or mul t i ple ces ( In the hi gh state ) 85

operati on • ( ;; we ll a s s in k i ng cu r r ent In the TTL DIP Hex Inverter; pIn int erchangeable

low s ta t e. Those are brand new wi th SN 7404. Parts are brand new and areII 5 - 10 MA per se gment ."""Ng I'll .
uni ts , some of which are mis - br anded Signe tics and marked "811."EACH $3.00 4 (12 Dl gi ts) $11 .00
ma rked wi th DTL number s. Data EACH • ..•••• $ .10

~RCA NUMITRON A Sheet 10 FOR ••. .. 2.50
t TL 9956 dual 2-l n~ Supplied 100 FOR •••• 23 .00

EACH ...•••••• ••• $ 5.00 12
-

pu t AND buffer 1000 FOR ••• 220.00
t TL 9953 2-2 -J lnput

SPECIAL: S
FORDR'2°01O WW AND/OR gat e 0-9 pl us

~
t TL 9952 dua l 2·ln- letter s . MAN 3
put NOR ga t e Right -hand decimal point .

Potier & Brumfield Data supp li ed ; all par ts are Flat-pack type case . Long
dual - In- l lne . operating life . IC vol- EACH $1. 25, TYPE KHP RE LAY 4 POT 3A t age requirements . Ideal 10 OR MORE 1. 00'. :i' ,!.:. CONTACTS MIX OR MATCH 5 FOR $1.00 for pocket calculators !

" 24 VDC {6S0 LED's MAN 4.. coil ) ... . $1. 50 -:-l- Seven-segment, 0-9 pl us let-
I; : ters. Right-hand decimal point . Snaps in, " MV50 red emit t i ng $ .20 14-pin DIP socket or Molex. I C vol tage re-120 VAC (10.5 MA 10-4 rna @ 2V 10 FOR 1.25 quirements. Ideal for desk or pocket calcu-, • coil) . . .. 1. 7S G:f; lators !• =,

EACH.. . .. .. $2 .75 I[ }:Q II, • MV5024 r ed TO-18 $ .35
high dome 10 FOR 2. 95

TEN OR MORE 2.50 EACH VV GU ";

Power Supply SPECIALI ck CD-2 Counter Kit
123 DIP ' va riab le regul at or MVlOB vi sibl e red $ .30 This k1< provides 0 highly sophisticated
chip 1-!l OV, + or - output l! 150 5-7ma@ 2V 10 FOR 2. 50 display section module for clocks, counters ,
I1A IDA with external pass t rans- CMOS or other numerical display needs . The uni t
Is tor· -Wlth diag rams for many is . 8" wide and 4 3/8" long. A single 5-vol t
applications . C04001 $ .7 5 74C20 .75 power source powers both <h. I C, ond <h.

C04002 .75 74CI60 3.25 display tube. 1< <On attain t ypi ca l count
EAtH.. .. $I.OO 10 FOR• .. . $8.95 3-Amp Power Silicon Rectifiers rates of up to 30 MH~ and also has • lamp

CT5005 CALCULATOR t es t, causing all 7 segments to l ight . , 1<

Marked Epoxy Axial Package includes a 2-aided (with plated thru holes)
This calculator chip bas a full four - fiberglass printed ci rcuit board , a 7490 , a
function memory, which is controlled FRV PRICE PRVI PRICE 7475, a 7447 , a DR 2010 RCA Numit ron di spls y
by four keys, ~ (adds ent r- into 100.... . ~ .10 800.. ... $ . 30 t ube , complete instruc tions. ond enough
memory) , .:tl (subtracts entry from 200• • . . • . 15 1000... • . 40 Molex pins for the ICa . . NOTE: boarda ca n
memory) • CM (clear memory , withou t 400• •• • • . 18 1200•• • . ." be supplied in • single panel of up t o 10
clearing r es t of r egis ters) , RM (read 600. ... • . 23 1500• . . . . 65 digits (with all interconnects); therefore ,
memory or use as entry). - when ordering , please specify whether yo.
l2-0igit display and calcu-

~7~~g~e ~ t . 0-9 pl us

want them in aingle panels or in one multi-
late pIe digit board . Not specifying wil l r esu lt

Fixed decimal at 0, 1, 2. in shipping delay.
3,4,or5 , lette rs. Snaps in 14- COMPLETE KIT, ONLY $11 .95

,
,-- "-Leadi ng zero suppression :~ _: .. p i n DI P soc ket or Mo - FULLY-ASSEI1BLED

r{>~49l!.;~75 i'~7t~.!(.,(7-Segment multiplexed output .'__: l ex. Operates with IC UNIT $15.00
True credit sign display volta ge requi rements. ~ - ..
Single 28-pin chip Long operat i ng life. Boards supplied separately@$2.50 per digi t.

CHIP AND DATA . • . • • • • • . •ONLY $14 .95 ONLY $3 . 25
I N E R SDATA ONLY (Refundable) ••••• . . 1.00 7400 I . 25 74LS I I .30

L A
5001 CALCULATOR 74HOO . 35 74H51 .35 NE540 70-Watt power dri ver amp•••• .• . . $2. 00

7401 .20 7453 . 20 NE555 Precision ti mer •.. . . . .. . . . . ..• . . 1.50
40-Pin calculator chip will add, sub-

74HO I .35 7454 .25 NE560 Phase l ock l oop DIP•••.•••...• . . 3. 2S
t ract , multiply , snd divide. l2-0igi t 7402 .35 74LS4 .35 NE561 Phase l ock loop DIP . . .... . . ... . . 3. 25
display and calculate. Chain ca lcula-

7403 .30 74L55 .35 NE565 Phase lock loop TO·S . ..... .. . .. . 3.25
t ions. True credit balance sign out-

7404 . 28 7460 .20 NES66 Function generato r TO- 5 .. •.•.••. 4 . 00
put. Au tomatic over-flow indicat ion.

74H04 .35 74L71 .30 N£567 Tone decoder MIN I DIP.... .. . .. . . 4.00
Fixed decimal point at I , 2. 3, or 4.

7405 . 28 7472 .40 NE567 Tone decoder TO-S •. .. ......••••• 3.00
Leading ~ero suppression. Complete

7406 .70 74L72 . 50 NE5558 Dual 741 op amp MIN I DIP........ 1. 00
data supplied witb chip .

7408 .35 7473 . 60 709 Popul ar Op Amp OIP ... ... .. . .... . .45
CHIP AND DATA ••••.••. ONLY $9.95

74HD8 .35 74L73 . 75 710 Vol t age compar ator DIP • ..•. .. .. . . 75
DATA ONLY (Refundabl e) •••• 1.00

7410 . 25 7474 .65 7ll Dual comparator OIP.. . . . . . . . . . . . . 40
5002 LOW POWE R CHIP MIO DATA:. -12. 95

74HIl . 35 74H74 .80 723 Prec i s10n voltage r egulator DIP. 1. 00
All ICs are n~ ond fully-tested; 7413 1. 25 747S 1.40 739 Low noi se op amp DIP unmar ked . . . 1. 00
leads are plat ed with gold or solder . 7417 .40 7476 .60 741 Op amp TO- 5/MINI DIP . . ... . • ... . • . 55
Orders for $5 or more will be shipped

7420 . 25 74L78 .80 747 Dual 741 op amp DIP•••••••••••. . 1. 00
prepaid . Add ", '0< handling and 74l2D .35 7480 .65

748 ap Amp TO- S•...•• ...•.....• . .... 1.00
postage for smaller orders; residenta 74H20 .35 7483 1. 00 CA3018 2 Isola ted t r ansi s t or s and a Darl i ng-
of California add sales t ax. IC or- 74H22 .35 7489 4. 00 ton·connected t ransis tor pa i r .•. 1.00
ders are shipped within 2 workdays -- 7430 .25 7490 1. 20

CA3026 Oual di ffe rent i al amp •••••. ..... 1. 00
kits ar e shipped wi t hi n 10 days of 'YifH30 . 35 7492 . 90

CA3045 S NPN t r ansi stor array . . . • ... • . . 1.00
receipt of order . $10.00 minimum on 74L30 .40 7493 l.IS

LMIOO Posi tive DC regul ator TO·5 . ..•.. 1. 00
C.O.D.s (phone in). 7440 . 25 7495 l.IS

LMIOS Voltage regulator . . . ........ .. .. 1. 25
MAIL ORDERS: 74H40 .35 74L9S 2.00 LM302 Op amp voltage fol lower TO- 5.. . . 1. 25

P. O. Box J 4811 Myrtle Ave. 7441 1. 2S 741 07 .70 LM308 Op Amp TO-5 ..................... 2.00
Carmichael, CA Sacramento, CA 7442 1. 20 74121 1. 25 LM309H SV 200 MA powe r supply TO-5. . . .. 1. 00

95608 (916) 3H- 2161 7446 1. 75 741 54 2.30 LM309K 5V IA power supply module TO-3 . . 2. 00
!!.o!f..E!, BAf.K_GY..AJ3!ol!:rf.E_O!f.. ~LL £OQ.D~ : 7447 1. 50 74193 1. SO LM311 Comparator TO-5 ....•. ..••• . .. • . . 1. 7S

SEND FOR FREE FLYER LISTING l aO's OF ,7448 1. 50 74195 1. 00 LM370 AGC amplifier .............. .. ... 2.00
MONEY-SAVING BARGAIN S~ 7450 .25 • l M380 2-Watt Aud io Amp . . .... . .. . • • •.• • I. 7S

BRBYLOnl 74HSO . 35 LHI 595 4- Quadrant mu lti plier .•. . .•.. ..• 2. 00

7451 .25 HCI536T Op Amp . .. . .. .. . . .. .. . ... . .. . . .. 2.00
ELECTROniCS 7400 Series DIP



NOW AVAILABLE! TRIACS From 1111111111111
The Hu tson line of sensit ive g.a le alld rego'" !WI" l"acs lI'e dell'l"ed to be driven di rectly wIth Ie and MOS de wi(;" s. Thl .. lilacs feature propr;eta,y.
woid -free glass passiwated d ups and are her mellcally ... . Ied in TO·5 and h otab pKkil!le'S.
The", 3- 15 Ampere b'iacs are avai lable in wOII. , atings from 50 10400 Volt. IVOROMlllnd in 3mA 0' SOmA (1(; 1 \ ,..Imys. All device. I•• Iflled at
thlli, upper operating Iim iU befo.e sh ip ment.
The e conom ical and highly rel iable t, iacs are the rnul l of HUlson ', advlneed enginee ring lind m....uf . ctu ring tlchnolOllV. nat,,-of·th,",rt ~uinlion
mate.i.ls . nd techn iquet and uperience in switching dev ice applications.
Hutton t tiK I w e bi-di.ectional triode thy.illon ....d may be twitched from off-stlt. to conduction for either polarity of . ppl il'd Yol~ with positi .... 0.
negatin g.lIte-trip, cunenl . Thty ell! de5igned 'Of control eppolic:ation5in liVht irtg. hnt inv. coolinV and 518t ;c 5w;tchinv .otIeYJ.

PRICE LISTING
Any Ownuty Mufriples of 10
Per 'rem (Mixl Per 'rem (Mix)

c.u log o..c:ription of lum
,. lDO- 1000· 100· 1000· .ouptnV

Number •• 99. ., 990 99.. Cod< T0-5
45-03003 3mA Goo tt' SOV 3 Amp. TRlAC 1.69 1.62 I." 1.46 1.39 30
45.03203 3mA Gatt' 2(M)V 3 Amp _TRIAC 2.18 2." 1.98 1.88 1.78 30
45-034 03 JmA Gat e 400V 3 Amp. TRIAC 2.73 2.60 2,48 2.36 2.23 30
45-10003 l OrnA Gatt' SOV 3 Amp. TRIAC 1.36 1.30 1.24 1.18 1.12 30
45·10203 l OrnA Ga_I!- 200V 3 Amp. TR I~C 1.76 1.68 1.60 1.52 +~'! 30
45-10403 l OrnA Gatt' 400V 3 Amp. TRIAC 2.20 2.10 "2.00 - 1.90 1.1" 30-
45·25003 25mA Gatt' SOV 3 Amp. TRIAC 1.10 1.05 1.00 .s5 90 30

ISOTAS45-25203 25mA Gate lO0V 3 Amp, TRIAC 1.54 1.41 1.40 1.33 1.26 30
45·25403 25 mA Galt' 400V 3 Amp. TRIAC 1.98 1.89 1.80 1.71 1.62 30
45·50 010 SOmA Gate SOV 10 Amp. TRIAC 1.08 1.03 .98 .e3 .88 30
45-50015 SOmA Gate SOV 15 Amp. TRL\ C 1.69 1.62 I ." 1.46 1.39 30 DEFINITION OF QUADRANTS

45·50 210 SOmA Gate 200V 10Amp. TRIA C 1.76 1.68 1.50 1.52 1,44 30 -, " -',
45·50 21 5 SOmA Gale 20QV 15 Amp . TRIAC 3.01 288 2.74 2.60 2.41 30

J¥. ii"45-S0410 SOmA Gale 400V 10 Amp. TRIAC 2,22 2.12 2 ,02 1.92 1.82 30
45-5041 5 SOmA Gate 400V 15 Amp. TRIAC 3.81 3.63 3.46 3.29 3.11 30 "''' - .."
46·50010 SOmA Gatt' SOV 10 Amp. T RIAC .s7 "'I .... .~ J .19

~~
'.- '.-

46-50015 SOmA GOO le SOV 15 Amp. TRIAC 1.52 1.45 1.38 1.31 1.24

Ji: ii.:
46-5021 0 SOmA Goote 20QV 10 Amp. TR IAC 1.68 1.51 1.44 1.31 1.30 30
46-50215 SOmA Gi le 20QV 15 Amp. TR IAC 2.71 2.68 2.46 2.34 2.21 30 .,.
46-504 10 SOmA Getc 400V 10 AmO. TRlAC 2.00 1.91 1.B2 \]I 1.64 30

., . ,.. ,..
46-5041 5 SOmA G.te 400V 15 Am . TRIA 3.37 .21 .75 0 _. _.

SPECIFICATIONS

Eleetri(:lll Cha.ee:terinia 81 Muimum Reti"W5 Ce18log Number Unit

Re~t;t;ve PNk Off·SIIIUI Vo'riIge. 50 45-03003 45·10003 45·25003 46-50010 45-50010 46-50 015 45-50015 VOLT

Gilte Open lind TJ" IOd'C 200 45·03203 45·10203 45·25203 46·50210 45-50210 46-50215 45-50215 VOLT
400 45-03403 45·10403 45·25403 46·50410 45-50410 46 <60415 45-50415 VOLT-

RMS On-Stil te Current ilr re-rs:c
and Conducrion Am ltl of 36d' 3 3 3 10 10 15 15 AM'
Peak Surge (Non·Repetirive! On·Stilre Current,
O~ycle,ar: •

60 Hz 30 30 30 11 0 110 150 150 AMP
50Hz 30 30 30 _ 90 90 125 125 AMP-PNk G,te-Tr ' Current fO' $fJC. Max. 1 1 1 4 4 4 4 AMP

PMk Ga~o_,Diuipltion . 1
IG T " IG TM for 3jJ2C. M~x. 20 20 20 20 20 20 20 WAn
A _ Ga~o~ Dissipation 0.2 0.2 0.2 0.2 0.2 0.2 0.2 WAn
PNk Off-SUte Current. Gate OPt!" 0 .75 Ma'L 0 .75M.. . 0.75Mak . 2 2 2 2 mA
,t TJ,. ,(J(/C
M.xmum On-Srate Voltage lit TCK25'C 2.20 Max. 2,20 Max. 2.20 Mu . 18 1.8 18 I .e VOLT
lind i,"R,led V,!ue
DC G"re-T, igger CurrMt lit 25'c for

VO K24 VDC, RL ,. ,2U
Ouads' & Iff 50 50 50 50 mA
Oullds II & IV 80 50 80 50 mA

Vo - 6 VDC, RL- 39!J •

Ouads ' & '" 3 Max. 10 Max. 25 Max. mA
Oulds II & IV 3Max. 10 MIX . 25 MlIx. mA

DC Gate Trigger Vo'I. for vD-24 VDC,
RL "'2aJ; and li t TCK25'C 2.2 2.2 2.2 2.2 VDC
DC G,re--Trigger VoI~ for vO"6 VDC.
RL "39n lind li t Tc ·2!iC 2.2 Max. 2.2 MIX. 2.2 Max. VOLT
SlDr§! Ttlm~ratureR!IIp -40to.1SO - C
O".ratinrJ Ttlmperalure RII¥. Tc -40 to-t-90 -40 to .100 ~C

e-T.... TO ,5 TO-5 TO-5 l$Oti b hotab l$Otoob lsotab

SEND YOUR OROE R TO: r.

"SOLI O STATE SYST EMS, INC. --- I:"! ,
P. O. BOX 6 17 .

1'7 • . ~ ~ 1 ~') ~
COLUM BIA, MISSOURI 65201

CALL OUR ORDER OESK (TOLL FREE ): 800·325·2595 & 800·325-2981
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With schematic, checked and guarantee d.

F.O.B. Philadelphia. PA

(wi th schematic)

SOCKETS

F-22 11 5 vo lts, 60
55.95

55.95, 2/510.00

Ligh ted switc hes 2 pdt push pole panel mount
5/S" hold. . 5 00 h 6/5 00Price : 1. eac, 5 .

DIGITAL READOUTS SETS
Make your own counter, frequency meter,
digital vo ltme ter, readouts , etc . Includes 6 -8
503 1 mixes w/sockets (,6" c haracter he ight ), 1
tra nsformer, 1 pIs board wit h socket.

Price: $ 12.95 , 2/S2O .OO

Small 8 -5031 nix ies no board wlsocket 4 /$5.00

+12VDCa .375A
- 12VDCa 3 AMP.
. 6VDCa .375A

Regu la t io n 1%. Fro nt panel adj .~0%.5 l /S" x
7 3/S" x 7"

Price : $14.95. 2/$25.00

MODULE TYPE PIS
AC trour 95·125 VAC-60Hz-l 00 watts.

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two 87971 tubes in sockets, driver transistors
a nd components all on one board - can be used
fo r clocks, counters , nu merou s other uses. .. .

Price : 52.00 a board, 3/55.00

R-5OB V HF RECEIVER
118·148 MHz, part of ARC-60 aircra ft radio
set . F ron t panel tuning 118·148 MHz, light·
weight , ccrrcec t . S" x 6" x 12". 28 VDC input,
2S0V, SOmA, dynamotor . Price : 5 14 .95

Sockets for 4 x lS0's - 2 sockets with
c him ney , mounted o n aluminum chassis

Price : $7.00

TRIAD TRANSFORMER
cycles 6 .3 V ct at 20 amps.
4 x 1500 28 volt fil ament

We will include with every purchase th e follow
ing accessories for the above receiver - FREE

1 Whip Antenna
1 Speaker
1 Mike
1 Set Connecting Cables
1 Head Set
1 Telegraph Key

F req . Range: 500 KC to 32 Me in 32 bands.
T y pes of Signals Received : CW, MeW, Vo ice
(AMI a nd Freq . Shift Radio Teletypewriter .
Type of Tuni nq.Conti nuous: Freq. Read Direct
ly on Cou nter - Type Freq . Indicator. Met hod
of Calibration: Buil t -in crystal Calibrator. Cal
ibration Poi nts : Everv 100 KC. Nominal Inpu t
Voltage : 28 Volts DC; will operate o n a n input
of 25 to 30 V.
PRICE: 5195.00

Shipping Wr. SO Jbs.

ANOTH ER SELECTRONIC SPECIAL
For This Issue Only

RADIO RECEIVER R-392/URR

We have a few of the R-392/ URR Receivers that
need minor repairs, good shape as is, physicall y
complete . $125.00

MODERN A L UMI NUM BENCH RAC K CABINET
11 ' .: H It 18 " D " 19 " W 8" p an el openings
"'" . .. blle. fe e l ..no dlsappea .l ng h an d le .
l t Blue Price : $7 .95 ea.

ADJUSTABLE PRINTED CARD BOX
F or Rac k Mount

5" t o 7Yo, .. - 16 slides and sockets - includes
3 0 d o uble con t ac t position edge c o n n ec t o r type

PR ICE $9 .95

2/51.00

mount - 1"
52.50

ANOTHER TOROID INVERTER
Input 27.5 V at 23 amps. Output l oo0 V at 500
mAo 4 " ro und x 8~" lo ng. 8 lbs. Both inverters
operate on 12 VDC o ne half vo ltage output.$ 14.95

ADAPTERS BNC to 50-239

METERS - 1 3/4 SQuare, 1~ hole
behind panel. 0-25 mA FS.

TOROID INVERTER
PI S high efficiency. equ ipped with cooli ng a nd for
conti nuous duty . Input 27 .5V at 5 .5 amps. output
250 V DC at 300 rnA, 45 VDC at l OrnA , 115 VAC
400 cycle at 30 VA . 3" round by S 3 /4" long . 6 Ibs.

115 Volts 60 cycles

Price : $4.95.

Triad transformers F·2 1A
6 .3 VeT at 10 Amps.

A LL PR ICES ARE F.O.B_ OUR WA REHOUSE. PH ILADELPHIA. PA . ALL MERCHANDISE DE
SCR I BED ACCU RATELY TO T HE BEST OF OUR KNOW LEDGE . YOUR PURCHASE MONEY RE
FU NDE D IF NOT SATISFIE D. TER MS A RE CASH . MIN. ORDER 5 5.00. ALL MER CHANDISE
SU BJECT TO PR IOR SAL E. R FE - RE MOVE D FROM EOU IPM EN T.

~ ~
1206 South Napa Street

~ ~~ "ATn~A//A~ Phiiadeiphia, PA 19 146
~-4 L V, "CV,,,, V~ 215-468-789 1 2 15-468-4645
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CALCULATOR KIT COLUMBIA 4 CHANNEL sa
Kit contains NORTEC calculator chip 4024 ,21

Solid state sa 4 cha n ne l adapter , 2 amp s bu iltdriver transistors , 8 LED's, 7 segment readout
by EXITON, 3 LED for overflow, tow btry, ever. in. Decodes 4 channel or sy n thes izes 4 channel.
range. a keyboard by FLEX KEY. All this $45 $35.00value for only . ......... ......."................ $16.50 2 for $27

BASIC CLOCK KIT LED READOUTS $.20!
We furnish clock chip CT7001 and 4 first line The price is not a mistake. We have so me hobby
LED readouts .3 inch hgt . You furnish the misc. variety with some segments out . Ukinbuvem
minor parts. A $35 value for .. ..................,.,....... $19.95 for as low as 5 for $1.00

LIQUID CRYSTAL WATCH PHOTO STROBE
Build a wrist watch or desk clock with this liquid

lnstamatic cameras. Withcrystal display. Recently written up on several For use with most
magazines. Display with special socket reads nicad battery and built-in charger. Never buyhours and minutes ... ....... ".....____... .. ....... $15 2 for $25 flash cubes again. $9.95

UNDERWATER LISTENING
Brand new by DUN . Use it for a swim pool mono AM-FM RADIOttcr-eterm, use it on lake or ocean listening to
underwater noises, fish, etc. Complete with hy.

For console insta lla t io n , w /face plate,drophone, 50 ft. mike cable, speaker.amglifier no
console. Operates from 115 volts AC or 1 volt knobs. Stereo amplifiers for tape o r turnabledry cells. 12 Ibs. ................. ......................"........_...."... ..... .... $25 playback. $15.00

Pair of matching speakers w /x fm rs for a bove

CALCULATOR CHIPS $5.00

5001 LSI (40 pin) Add, subtract, multiply
divide 12 digit. With data ... .......... , $6.95 CALCULATOR CHASSISData alone .... ............. ..... ................ .. .... ........... ..."..... .... 50 cents

CMOS 4814 HEX INVERTER Fully assembled pocket calculator chassis with
calculator chip . Uses LED readouts not inc lu d-

CMOS HEX INVERTER, dual in line package. 3-18 ed. $5.00
volt range, dual diode protection against stati c
charge. Dielectrically isolated complimentary
MOS. $1.00 each 12 for $10.00 ELECTRIC SIREN $10.00

DUAL 16 BIT MEMORY Brand new, operate 6 or 12 volt s d e. Just the
thing to protect car or boat. Used also as

Dual 16 bit memory, serial MOS by Philco TO·5 burglar or fire alarm in house & camp, Kindacase, brand new with 2 page specs .
scarce, but we found some . While they last# Pt R 532 $1.00 each $10/12

$12 each. 2/$20.00

AM·FM RADIO $5.50 SOLAR ENERGY
Due to the West Coast ship strike they came in
too late for the customer. Now it's your Electricity for free from the sun. An e xcitingbarsain. Use it as is or build it into your own
c~blnet, desk, wall, etc. All built, ready to use, experimental device. Instructio ns included
Y"lth AC sl:lppl~. To make it portable all you do show how to make a so la r energy bank for
IS power It w!th a couple of "0" cells. Fully higher voltages and /or c urre n t , also how toassembled solid state chassis with AC power

make a solar operated radio receiver.s upply, less speakers. Covers full AM as well as
FM broadcast. The price . . . an astounding Giant cell 2" diameter - $1 .50meager $5.50

Large cell 1 3/4" - $1.25
Medium cell 1" diameter - $1.00

FLEX-KEY KEYBOARD FOR POCKET CAL· Rectangular 3/4 x1%''' - $.75
CULATORS $1.50 Any six for th e price o f 5 . . .

POWE RAMP XFMR 380 WATT BOOKSHELF SPEAKERS
115 volt input, 64 V e T 6 amp output. Co m p le te ly finished, 9 x 12 x 5 inches. 16

$11.95 each. 2/$22, 5/$50 ohm, with extension cord. $15apair .

Postage extra on above. MESHNA PO Ox 62 E. lynn Mass. 01904
96-page catalog FREE!..
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SERVICE_7"

POLY P"IlS

BLUE RIBBONru;
' ", C l.UD[ O

D
$9.95

20 ·V. . ... 0' e ... '.....
INTEGltlTV

2.·V. . ... of lIe_o",, 1
LOWII5T PltlCIIS I

2.·T..... 0' .o". r ' ••ell
COUAltAfnu;s

48-HR.

•

INTEGRATED
CIRCUIT

-.- SOCKETS

SI 4 . P ,... Ol,. 5 .45
s ..) .....) 1 14 .P'''' S1doAo M tl .06
T"k.IO "" SI S .Pl.. 01,. , 50
Oo.., ......t ! TO' S, . or 10·Pi... .2 '

o 14_PI... WIN Wr.p ...~o 18.Ph., W IN Wr.p .,. 89c

•

Mude b y S IIUH E. T n)e SHIP-TO-SHORE
CM1411 . OriKin lllly used fol' OR "CB" 0_""
Ra ythe on Marine e q pt. J.: x _ MIKEl
c ..Ue n t f1d ellty . s e ns it iv i t }·.
Gra y molded pl astic case,
w it h re d o ueh-ro-eatk bur
t o n W it h he a v y_d u t y fle x i.
b le ' c o rd . m o u Dt in &" socke t
o n b a c k .

$2~50 o~" $1.95
"C" THRU PRECISION

5 METER CRYSTAL
l odicatU : 0 to Exc..llent time balie a nd
Plaatic e eae , o t he r usee. 6. 0 00 MH z.
1112 x 1 112 x 1" . T ype 1I6 U case.

Torma, add po~ I • • " R.,~, opt ao
Ploo... Ord.. u : W.k..f1 ..1d. M ....a. ( 6 17 1 2 45 _3 8 29
Rota il< t o · HI 0.1 Cannin. S l .• W. k" f1 .. ld . M....
(olf W.t.. . ~tre.tl C.O.D.·S MA Y '3E PIIO S ED

o 2 0c CATALOG f 'be, OP IICS. ·lei'. Sem;·s. Part s
MINIMUM ORDER - 54.00

POLVPAKS
P .O . BOll: .42" LYNNFIELD,MASS.Ol••0

D ~~~~~I~'
V_ O.k.

$16.95
BASIC KITS

CHIPS .... L" u' as

"DIP" $7.77
o MM5311 6 -dl. it 28·Pln 57 ,77

§
o MM5312 4 .dlait 24 ,P'" 7.77

MM5313 6 · di.,t 28-PI" 7 .77
MM5314 6 -dl. il 24-PI.. 7 .77
MM5316 4 .dialt 4 0· PI II. AI.rm

WITH DATA SHEETS 9 .95

MAllll VOUIt OWN
CALCULATOItS
WITH OUIt
LOW PItIUD

@ffiD@mDro~®~
illro.,!l@.,

Rure b u y ot t he lle po pular
c recte to n mo d ules thai a r e
ulle d b y hu ms , c lock e n
t husi lls t s , hobby is t s . B~'
Monito r. TYlle S6 0. Fre q :
4 .0 00 Mlb. Aoc urnev t o
. 001 . H"tj u ires 6VOC. Gen
erUh !8 s square wave on
output. S ize : 1 1/.. x 1 x
11::" .

D $4.9S
CRYSTAL

OSCILLATOR

B . . ..d H. .. OYER I .OOO,OOO·pC INVENTORY 8 .... ..

m'fj~'O;y-f:r";:ii7c:s
• Facto.., Ma,ked

Urd .. b~ ' TIM' lI .. m bf. .! "I..... . k....,. ' >II ' 0""""" " O S L ~... .., 100 _ Take 20 ..,,- So•• D $N7432 .as D $"'7471 ... § $ N7 4 10. ... o 5N74 180 1 .855N7400 $0.24 B5N7437 ••• D 5 ...7 4 72 ... 5N74112 ••• ~ 'N"'.. ....SH7401 ••• 5 " 7 4 3 . .sa B 5 H7 47 3 ••• 5N74113 ••• $"74183 1 .755H7402 .2'

~
5N7440 .2' 5N7474 ••• B5"74114 ••• 5Po1741&4 2 .105N7403 .2' $1'117441 1 . 1ft §5"7 475 ... 5N74121 ... $N74185 2 .10$N7404 .20 5N7442 1 .12 5N747. .n B$N74122 ••• S"741•• 1 .815$H7405 .2e 5 H 7 4 4 3 1.12 5M747 . ... SN74123 LOS 5 ...74173 1 .855"'1740. .4' B$N7444 1 .25 D 5N7480 ...

~
$"74125 1 .45 D S N7 4 17 5 2 .605H7407 .ee $N7445 1.19 D 5 ...7481 1 .25 5N7412. 1 .45 B$N7417. 1.855H740. .n D 15"'7446 1 .29 D 5N7482 ••• 5N74140 2 .50 5N74177 1.855N7410 .ae §5N7447 1 .29 0 5N7483 1.1 5 SN74141 1 .95 D 5N74180 1 .105N7411 . 20 5N7448 1 .35 8 5N7486 .• e B5N74145 1 .18

~
5N74181 4 .105N7413 .• e 5N7450 .n 5N748. 3 .10 5N74148 4 .50
5N74182 1 .055N74UI ••• B5N7451 . 20 B5N7490 ... § 5N74150 1.19 5N74185 2 .505N7420 .ae 5N74 53 .20 5N741U 1 .35 5N74151 1.00 5N74192 1.555N7421 ... D 5N7455 .20 B5N7492 .es 5N74153 1 .38 5N74183 1.505N7422 .20 D 5N7462 .as 5N7493 .e. B5N74154 1.69

§ 5N74194 1.555N7425 ... B5N7464 .42 D 5N7494 1.05 5N74155 1 .29 5N74195 1 .105N7428 .aa 5N7485 .., D 5N7495 1.00 § 5N741~6 1.45 5N74188 1.255N7430 .2'
& " DIP" P"ck.g.. n 5N7498 1.00 5N74157 1 .45 D 5N74197 1.10D SN74100 1.65 5N74158 1 .45 8 5N74198 2 .35D 5N74107 ... 5N74200 e. 95

S p ;,,1
3 , 58.
3 f 53.
3 f $8.

F....h
$3.75

1 .48
2 .50

PlY 2 ...... . " .....
50 O S .• • O S . • •,.. B . 7 8 0 .• •

200 •• 5 0 1 .2 5
400 0 1. 1. 8 1.5 0
soo 0 1.3 5 1 .711
.00 0 1.5 . 0 1 . • 5

1000 0 1 .7 . 0 2.2 5

."..... ', ,,I, ,,"1 6.q

c.....
.27..,.,.

~" " .. r twfo r" o lf.. r..d .01,... .ti...... Th ' 5th..~. d
uniq u.. intrulion 1l11lrm , " 
..i<'.. ma y .... ,uMl or

(All "LED" TYPES)

EPOXY ~f'UlL
W"VI:

SILICON I
BRIDGE
RECTIFIERS
( .. ..... , ;l ....p

• Ttl · " ""'''

REFLECTIVE

MALLORY SOLID ST~,!:~. ~~~~Wh':: :
RLERT' Ih ,'oh IlJt ~ '" " In .,.'SONA 0 0 ..1, \'I\c R..~pooda 10 a m.:.la

$4.50 with ' " ao,m d o ull'ut OJ •21__~~~~~::'':::':':=- _ _ ::':::'.!.._:::''':~-;;;;'7-;;-;;-;;;;;;-:-;;;;;:3forS12 d b Ma unu In 1_9 ~I ..
" ', in pan.... up to 4
..0. ". . S('62 ~ ..'lth
th, ..k . T)P"\;W 2 ll KHz
<."<>Ior_..od..~ .. ~·50{'· S i z,,~
min.... ~ O to " .
1"0" " I ' ~ " .

g

~
§

BAR TYPES g

§5 LA ' I " .3 3 2 .10 :s for 55. 8
5LA·:S0. .7 0 4.95 3 'or $13. 0
5LA_IlO • .33t 3 .50 3 for $10. 0

;~~~~1~31~~~;A~~~s~0
REGULATORS ~L I

5'0' SOO S2.10 0TO.I:I. Puk•••
12'0' 500 2 .10
15'0' 450 2.108,,) J - Tak. 10 ....

,,~

§MAN _I
MAN_3
MAN ·4

7-SEGMENT

Lm Readouts M.N·'

.~ ":'.
SLA·3..

•• By O lH'oa . ..qual I"
~AS-l o r MA:-;-4 Sfl" ':'. ('010 . ' RF.lJ .

t Gr .. .. n . .. , ,, II.. ,",



In this issue, do you think there is a need for
more

CALL
BOOK

When you want
an authoritative?
up to date directory
of licensed radio
amateurs
Irs the

CALLBOOK

Simple construction projects

Complex construction projects

General interest articles

Humor articles

Specialized columns

Operating news

Yes No

o 0
o 0
o 0
o 0
o 0
o 0

Over 210,000 QTH's
in the OX edition
OX CALLBOOK for 1974

$8.95

Please use the following space for comments on the
articles and newspages in this issue. If you have a
specific idea of what you feel would improve 73,
please send it to us. If you have two ideas, the
space below w ill probably not be sufficient. In
stead of attaching a separate sheet (which would be
bulky and awkward), you can va stly simplify the
process by buying another c o p y . This second co p y
should be kept in a safety deposit box as insurance
against fires, floods and thefts by nonsubscribers.
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---

-------_.---
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._.----._---._--

--._--
.~---

._--

---..~----_._--
._--._._---._--
._._--

._--- ~

.__.._-.

._--

.~. I
_:::::.='_ I'---

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

See your favorite dealer or Send today to
(Mail orders add 50¢' per CALLBOOK

for postage and handling)

fOR RADIO AMATEUR 116 k
VlR\:~EE J.tcaDo INC
8ROCl-\llRE Dept. B 925 Sherwood Drive

Lake Bluff. III. 60044

Do you receive 73 from subscription 0

newsstand 0

Fill out this form immediately and mail it
with the Reader Service coupon on the re
verse side (or vice versa).
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•

READER SERVICE
Check ap prop riate boxes for desired company
brochures , data shee ts or cata logs and mail in to
73. Include your zip code, please. Send money
directly to a dvert ise rs.

PROPAGATION CHART
J.H. Nelson

Good (open) Fair (0) Poor (0)

LI MIT: 25 requests. September
Stln .1/1)11 Ili·d FI"I S,II
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WEST COAST

JAPAN 14 7B 18 18 78 38 1 1 1

MElIl CO 14 7 1 7 7 31'. 7 " 14

PHILIPPINES 14 70 19 18 70 ae 1 1 71'.

PU~RTORI CO 1 1 1 7 7 7 14 14 14

INDIA

SOUTH AF RICA 7 7 1

GMT : OIl 02 (Jot 011 De 10 12 I~ "

AL AS KA

ARG~NTI NA

AUST RALIA

CANA L ZON~

ENGLAND

HAWAII

JAPAN

MElI ICO

PHILIPPIN ES

PU~RTO RI CO

SOUTH A FRICA

U.S.S. R.

A· ..... h,p '~ ""' " U...., .....
8· "',_ " < ,,<U" , .... ...."," ,

A = Next higher frequ ency may be useful also .
a = Difficult c ircu it th is period .
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ARG~NTlNA

AUSTRA LII'.

CA NA L ZONE

EN GL AND

HAVOAII

INDIA

CDG) [J] I±J~
rnJ [2] [9 II I 2

15 ~ I!] rn 1!2
22 23 ~ ~ ~
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Call _

o K A Sales 153
U K-Enterprises 70
o Meshna 106. 157
o Morga in 87
o Nasem 58
o Newtronlcs e l l
o Nurmi 44
o Palomar 72
o Poly Paks 158
o Rad io A ma teur Callbaok 159
o Regency 3 7
o RGS 152
o Robot 26
o Savoy e ll I
n Scelbi 53
o Salectro r ucs 156
o Sentry 9
o Sol id State 155
o Sol id State Surp lus 149 , 150
o Space Elect . 11 7 , 142
o Stah ler 6 2
o Tri Tek 53
o Tucker 40
o V H F Eng. 50
o WE IAN U 77
o Wilson 18
o Wol f 87
o Worl d QSL 6 2
o Yaesu e I V

Novice Tapes 60
Repeater Atlas 62
QSLs 68
Cassette Recorders
Books 124
Subs 131
Novice Guide 141
Hot Line 142
Code Tapes 145

°S UBSCR IPTION

Coupon expires in 60 days . .

_______State__ Z;p, _

°NEWSS TAN D

* Reader service inquiries not solicited. Correspond
directly to company.

R eader' s S erv ice
73 tnc ., Peterborough NH 03458
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BASSETT

hefficiency mobile
portable antennas

all amateur bands,
" MARS, CB.
:URITY.
JUC SERVICE.
RINE. AND
fERNMENT USE.

~ ·6·1 0·15·20-40·75

dentical size, cost,
Indappearance

'ULLYADJUSTABLE
'0 FREQUENCY
NFIELD

.ow weight, low drag,
, ighstrength
'iberglass

' olished
:hrome brass
ltandard ~-24 thread

Kigh gain collinear
In2 meters

MODEL DCA-2M

$29.50 poslpaid

inU.S.A.



•

UESU •

V Your assurance of Performance and Quality

IYAESU I -m
Transceiver

More For Your Money

•

$599.00
No ch a rg e
No charge
No cha rg e
No cha rg e
No c harg e
No c ha rg e
No c har ge
No c ha rge
No c ha rge
No c harge
No ".c ha rge
No c ha rge

Total only $599.00
Amateur Price Net

Price Subject To Change

FTdx401
Bui lt-in AC Power Supply
auut-tn WWV 10 MHz Band
Built-in Noise Blanker
25 an d 100 KHz Calibrators
VOX
Clarifier
Brea k - in C W w it h Sidetona
1 kH z Rea do ut
Se lec t a b le S S B
6 Mont h w arrenrv by D ealer
Cooling f a n
AM Position •

Tomorrow's Transceiver Today: 20 tubes plus 50 sil icon semiconductors.
passive crystal filter (6 pole) . velvet smooth tun ing, superb noise blanker.
standard electrical parts. This is truly the best buy in the amateur field to .
day. See your local dealer for brochure & demonstration.

hctory Service Is availabl. even after your warranty hu expired for the cost of labor and parts.

YAESU MUSEN USA INC.
7625 E. Rosecrans Avenue. Unit #29yo Paramount. California 90723 Phone 213·633·4007
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