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A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering, performance and quality
-or else. That's why A/S amateur antennas are built to the identical
design and construction standards as their commercial counterparts.
Standards that have made them spec if ied fo r more police and public
safety vehic le installat ions than all other brands combined.

•

HM·177
2 Meters
Features new high
conductivity copper
and nickel coated
17-7 PH stainless
steel whip . Shunt
fed coil encased in
waterproof PVC
jacket. All fittings
chrome plated brass.
Easy snap-in
mounting. 3 dB gain.*

NEW!HM·223
11J4Meters
(220 MHz)
High performance
% wave length design
fo r the new 220 MHz
activi ty! Directly fed
with low loss coil in
new low-profile
design. Spring and
whip easi ly
removable leaving
only H'16" high base
for car wash
clearance. 3 dB gain.·

HM·175
3f4Meters
Col linear design
with truly hot
perfo rmance! Base
f ittings have silver
plated contacts. Can
handle 100 watts.
Whip and phasing
coil assembly is a one
piece molded design
to resist vibration and
moisture. 5 dB gain.·

HM·4
2 Meters
Tough, virtually
indestructi ble
antenna for hand
nelds. Completely
insulated. Base f iMing
matches Motorola
HT, E. F.Johnson,
and Standard
portables.

HM·5
Same as above but
fo r Drake and other
packse t portab les
wi th SO-239 fitti ngs.

NEW ASCOM TOWERS
High strength, low maintenance
aluminum towers for HF and VHF
antenna installations. There is a
complete line of ASCOM self
supporting towers -in heights from
30 to 90 feet-at att ractive pr ices !

-Measured over a V. wavelength whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the antenna
specialists co.

-s_ "'~

Division 01 ORION INDUSTRIES, INC., 1243SEuCl id Ave., Cleveland, Ohio 44106

Ellport: 2200 Shamet Dr., Westbury, Ll., New Yon.. 11590 Canada: A. C. Simmonds & Sons, U <



- 156 SEPTEMBER 1973
•magazine

for radioamateurs--------------------
FEATURES

EDI TO R IAL S TAFF

Wdy,W G'l'"n W2NSDII
K", th L 'm<"'H:d W7 DXX / l
Run Su lJkd WA9F PP/1
Yve t te G, "n,>s W A 8U 1U! 1

2 Amateur Radio News
4 Never Say Die W2NSD! 1
6 S$TV Sce ne
6 L oo king West
8 AMSAT News
950 M Hz Band

10 Repea ter Up da te
10 Social Even ts
97 OX Foo tnotes

10 2 Contests
103 New Produc t s
103 QSL Contest
106 Letters
10 7 Cavea t Em ptor
143 Ci rcui ts, Circ ui ts, C irc uits
143 Phase Lock
144 Ad Index
144 Propagat ion

ASSOCIATE S

GlJ~ B ' O W IlI ' llJ W4flP O
M, k!. F rve WBBL BP
Bill H"'~"''ll'''' K 1CL L
D,we luqrarn K4TWJ
J,rn K y lt' K5JK X
Hal ' y Srmoson A4SC f
B,II l ur ", ', WA0f1 BI

PROD UCTION
Rut hm" ry Daves
K,"en H,'be,t
Brft Mano nt-v
Per M"hUlwy
John Mille'
Ja,wlOx l,·y
LV' ''' Pane Ie", Fraw,
PhIlIp P " c e
B,II Sude,man
e.n Sundll<"g

BUSIN ESS
Knud E.M. Kt'lle, KV4 GGII

C IRC U LA TION
B<I ,b,Ud Bloc k
Jdck lf ' G,-JrTlI"
Dor othv G,I"ull

TR AN SPO RT ATIO N

K w I Scttrmdt
J 'nx T"w"~elld

P ROPAG ATIO N
John Netsrm

DRAFTIN G
T.M. G ,,,I>,,rn W8F-KW
e.n Mo'ell"
W"V''' ' Pef'I", K4 MVW

1 2 7 3 Visits Jordan W2NSD/ l
Wayne sm u ggles in th e dynamite Mideast d ope.

26 Jy Amateur Listing , •... JY l
A nre -c euboo x item.

27 Repealer Logic Syste m , •. ...•..... ... ..• ... . WA 1O MS
A n other STep reward th e sen tien t repeate r.

37 SIn gle Band Loq.Periodic Antennas. Par t II W4AEO
As sembly de tail s . ins tallinq tr ees etc .

4 3 2m Ca h b ra t o r a nd Alignment A id , K1 CLL
Ha n dy . if you 've buil t a tu ueab !e ad apto r fo r y our FM rig.

4 7 How to PLL .. ... .. .. . . . . . . . . . . . • . . . . . . . . . . . . . . . .....W9 KX J
Lo o k w here y ou 're gomg tusr.

5 1 The Patch Pad .. ... .. ... . . .. . .. .. . . . ... ...... ..•.... K4MOG
Soft en Ihe iob to r a n aed .w o rki nq repe ater.

53 S·Me te r for the HW·7 ...•. .. . .. ... .. .... . .. . . . ... .. .. WA60YU
T he HW-B unveil ed!

57 OSCAR 6 Inverted Doppler ...•...... ... .. , . ... W0MJS & W 0 L E R
Po ss.brv retarert 10 The in ve rted d upptet .

61 L'eggs Injector Antenna , , , , W1S NN
An Easter e g9 h u n t in Sep tem ber?

65 2m Con verter . .. .... ...... .. . •. . .. . , WB6 BIH
O ne m ore tac tor fo r y ou r conve rs ion tabte.

69 An IC Key er . . . . .. . . . . • . . . . . . . . . . . . . . . .. . . . . ... . ... VE3G SP
F or the properl y spaced-ou r CW fr eak .

73 Measure Antenna Impeadance , W2A OO
WiTh a m odrf ie d SWR bridge .

77 Potentiometers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Centcre
Ho w to vary a variab te resis tanc e.

79 Easy Antenna Pruning W3G A T/2
Ever break y our leg fa llm g o ff o f a qraph ?

81 73 Visits Sen try Crystals " WZ NS D/1
A vis, ' to Fo r t Kn ox.

85 Amateur Rules and Hequlations , Part IV , , . FCC
t his m onth Aha b finds t ha I he has wandered into
a local bait shop .

91 The OSL Manager , . , ... .•. . . . W4 N J F
.. .and h ow to h a nd le him.

C() VHRS : A {eIV o{ uw h undreds o { s l idl' ,~ tahen dl/ ri/llt 111(' rocont J oraan ,'iNil h y 0 11 1' editor
arc U/I t h e coners, More cxlJallNfivl' J(nmps o{ ,~ii(teN w i ll 1" , S /HJWII a t hamIcet« an d
conventions. O r, be lle r vet, hour aboul j o ining til(' 7.1 J o u r n e y 10 Jordan nox t M arch ?
Tha l 'll Iwa iJ X p l'd il i o fl ,\' 0 11'/1 ncncr (tJI)!l'l !

73 Jlaj.!a:dlli' i,~ 1' 1//'l i.~ llcri /IHHIIII /)' h .\' 7:1, 111 ('. , Potorborough, Ncw t l cmpshire 0 .'1·1!i8.
Suba-rip tio n rate» /In' $ 1; {o r 0 111' )'1'(11': ill NUI' l ll A m e rica IIml I !.S. Zip C ode areas o verseas,
$7 per y car ('lsl 'wllt 'n' . T h r /' c veurs, S 1·1, urui S 16 ot'crSI' (I.~ . ",'('COfl (/ class po.~la~!t' p aid a l
l'e il' r lJo /"{Hl j.!11 N il 0 3 ·/ 5H II/H/ a t a d d it io ll at m a ilin }! or{ice.~ . I 'rinled ut ,1I(,fl a,~ha, Wi.~cotlsil1

5 ·1 !J.1 :! U. S .,.\. 1-.'n/ir/' content» cop)' r il!hl 19 7 3 IJ.\' 73 1/1('.. j 'e!c r/HJrlwlth N il 0.']·15 8. Phone :
tiO j ·Y :!· I ·:JH7:J. M ic r o { il m cattion o r 7.'1 IH'(/il l/llle {ro m U nitJ /' I..<it v ;lT ic ro {ilm ,~ , AmI .Arbor, .1I1
·18 1 UI;, .H OMllc tic lopes ara i l n tr te {ro m Scil'lICI' {or 11k B lind, 332 U oci? H ill H d . , B ala
Cvnuivd 1' , \ /9 !J()·1.

SEPT EM BER 1973 1

,



SEPTEMBER MCMLXXIII Monthly Ham

RECIPROCAL LICENSING IN ISRAEL

AC 3
NEXT YEAR?

From The Camel Drivers Newsletter.
Arne 1AH relates his personal ex

pedition to visit the Kingdom of Sikkim
(no rth of no rth east India and east of
Nepal) where he had an invitatio n to
set up a tran smitting sta tion with an
AC3 call for the OX hounds early in
April. Traveling in his own Volvo
station wagon with his family, he took
one day to reach Lah ore , another to
Del h i, and then two days to Gantok,
the cap itol of Sikkim. Sounds easy,
but it wasn' t ! He'd applied to the
Sikkim Government for permission to
operate about six weeks before start
ing out, and tarried long enough in
Delhi to make an application to
operate through the Ministry of
Foreign Affairs. Actually the second
day's journey out of Delhi o nly got
him to the Sikkim border, and he
stayed in Siliguri, about BOO krn from
Delhi. Early the next morn ing, it was
a th ree hour drive to Gan tok, and he
was pleasa ntly surprised to find many
military trucks escorting him along,
until he began to meet hu ndreds of
demonst rators who weren't greeting
him! His arrival in Gantok co incided
with a downpour of monsoon rains,
which helped break up the de mo n
strati ng throngs so he could locate the
t raveler's bungalow that had been
arranged for him prev iously by a
friend in Kabul. The fi rst two days
were spent in fruitless effo rts to get
opera ting, but there was so much
turmoil it was hopeless. Then Indian
t roops arrived at the request of th e
government and some order was re
sto red - at least he was able to see an
Indian Political officer, who refused a
permit to operate but cheerfully
promised that if Arne came back
" next year" all would be serene and
he could operate then.

All was not lo st however, as the
next day Arne wen t to see a chap
named Oberoi, a very close fr iend of
the King. He spent the balance of his
four days in Sikkim sightseeing, which
was very worthwhile, as it is a beauti.
ful count ry. There is no airport in
Sik kim - all access is by road fro m
Ind ia. Early in the mo rning Arne and
h is fami ly started back for the Indian
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vaca t ions of the hol idays Passover and
Rosh Hashana (the Jewish New Year).

In the case of the U.S., Canada,
UK, Austri a and Costa Rica, special
reciprocal licensing agreements ex ist.
Amateurs from these co untries. may
receive licenses during th e period of
the ir stay in Israel, and they are not
required to sit for any exa minat ions.

Ama teurs who d o not bring eq uip
ment can receive permi ssion to
ope rate every amateu r stat ion in Israel
as second operators.

Further informat ion, app licatio n
forms fo r recip rocal licenses, may be
obtai ned from: Ministry o f Com
m uni cati ons, Engineeri ng Services.
Postbox 29107, Tel- Aviv, Israe l.

All ama teur rad io clubs are invited
to contact the Clegg Divisi on if inter
ested in getting th eir club into the
repeater program. They may wr ite
Phil Theis K3TUF, Clegg Division,
International Signa l and Cont rol Cor
po ration, 3050 Hempland Road, Lan
caster, Pennsy lvan ia 17601 , or tele
pho ne him at (7 17) 299-3671 for
mo re info rmation.

and bu ilt-in timers. It operates at 10
to 15 watts, uses a Phelps-Dodge
duplexer, and has app roxlme telv .4
p.V sensit ivi ty. It includes an ac sup
ply, local MIC, and metered signal
st rength.
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Every radio amateur who presents
a valid license f rom his own cou ntry
can receive an Israeli license. At the
t ime of govern ment examinations, he
will be questioned in those speci fic
areas where it is fe lt tha t the techn ica l
level in his own country is lower th an
in Israe l. Decisions regarding the tech
nical levels will be based u pon a
comparison of the sy llabus from the
ama teur's own cou ntry to the sy llabus
in Israe l. An amateur who does not
pass the examination, or deci des not
to sit fo r it , will automatically be
issued an Is raeli license th at is o ne
grade tower than his original license.
Examinatio ns are currently held in
Israel twice a yea r during the school

A new 220 MHz repeater program
has just been announced by Clegg,
Lancaster, Pen nsy lvania, in an effort
to br ing vigorous 220 activity to rad io
amateurs from coast to coast.

A new Clegg repeater, valued at
approx imately $ 1,200.00, will now be
leased t o amateurs at special cl ub rates
of only $25.00 per month . The low
monthl y rental fee can be further
reduced with club member purchases
of the FM·21 transceiver, a 220 MHz
FM unit .

The repeater is leased complete
(except antennae and feed li ne) with
fea tu res that include automatic iden ti
f ication, all solid-state construc tion.

IAUSTRIA .. DE I

CLEGG BOOSTS 220
VIA REPEATER LEASING
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SHORT CIRCUITS,

HAM OF THE
YEAR - 1973

The Federation of Eastern Masse
chuse rts Amateur Radio Associations
are now requesting nominations for
the "Ham of the Yea r" award for
1973. Only amateurs in the tst call
district are eligible and the amateur
selected will be the top "good neigh·
bor" amo ng hams, the one who has
performed an outstanding public ser
vIce.

Anyone may nomina te an ama teur
radio operator for the honor. Wi nner
of the award wi ll be chosen for the
amateur activi ty which bri ngs t he
greatest benefi t to an individual or
group and fo r the amount of ingen u·
ity and personal sacrifice disp layed in
performi ng the service.

Nomi nat ing letters should include
the cand idate's name , address, call
lette rs and a comp lete descri ption of
the service perfo rmed. Lette rs rm.st be
se nt to t he Chairma n of the FEMARA
Awards Committee, 28 Forest Ave.,
Swampscott, Mass. 01907.

The winner will be presented with a
plaque and a cas h award at the AR R L
New Engl and Conventi on, Dunfey 's
Hyannis, Cape Cod, on September 29,
1973.
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CANAD IAN RTTY NET
T he canadian Amateur Rad io Te le·

t ype Grou p has inaugurated a nat ion al
RTTY t raff ic net and bu lleti n service.

Ope rat io n is on 14 .08 MHz every
Su nday at 1930 GMT with VE5KE as
net cont rol station . . . .. CA RF

• •

SHORT
T01VE.

border, and at Sinqtam, the last town
in Sikk im, they ran into a roadblock
at 7 a.m. - trees, rocks. and people.
The leader wanted to know why Arne
was going to India - jf he was a friend
of the King - compl imented him on
his car - and continued a tong
discussion before requ iring the ca r and
baggage to be opened for inspection.
After all the ruckus of the past four
days, th is last st raw unnerved Ula,
Arne's XY L. and the tears started to
trow (and yours would too, wi th
about 20.000 demonstrators around
the car wi th knives. sticks. and rocks),
but the tears wo rked . and they were
quickly cl eared to proceed - 
gratefu ll y! The trip was interest ing.
and good pre-planning such as an
ex t ra fuel ta nk made the tr ip rela
tively comfortable. He did get stuck
twice in the desert , but Scand inavian
resou rcefulness in using the rubber
flo or mat ou t of the car provided the
traction needed! These expedi t ions
are usuall y fun , bu t such a frust ra ti ng
one as Arne 's is better done when
there isn't a poli t ical upheaval at th e
desti nat ion!

From The Short Wave Magazine, May,

1973. I
Fro m G2BVN 's Region I News for

Apri l we get it t hat if and when
ama teur licenses are in general issue to
Chinese national s, the form of the call
sign will be B followed by a letter
denoting a geographical area, then a
single digit and after that an A, o r A
with one or two suffix le tte rs, e .g., a
Ch inese amateur stat io n in the
Shanghai area could be signing BH2A,
o r if from Hankow BJ 1AB. while a
Sinkiang AT-station might come up
as. say . BU3ABC. There are 17 prefix
letters allotted. So, when the bamboo
curtain does go up (the chinks are
already bt:ginn ing to showl and ama 
teur licenses become free ly available,
the Chinese call book will be quite a
thing. Though a t the moment of
writing we have no further positi ve
informat ion. call signs heard o r l
worked in the form shown here could
well be genuine. . -.J
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RESTRICTED COUNTRIES (don't
work) are now down to only Viet
nam(sl 3WS and XV, with the excep
tion of XV5AC being okay.

THIRD PARTY AGREEMENTS 8e·
tween U.S. and: CE - CM - CO . CP 
CX · El · HC · HH· HI·HK · HR· JY
. lU . OA . PY . TG . TI . VE . VO ·
XE • XP· YN . YS· YV · ZP · 4X · 4Z
. SR - 9Y. Also W/K/SP.

Phone & CW
3.775- 4.000
7.150- 7.300

14.200-14 .350
21.250 -21 .450
28.500-29.700
50.100-54 .000

3.800 - 4.000
7.150 - 7.300

14.200 -14.350
21.270-21.450
28.500-29.700
50.100-54.000

3 .890- 4.000
7.225- 7.300

14.275 -1 4.350
21 .350-21.450
28.500-29.700
50.100-54.000

50.100 - 54.000. 145.000
148.000, 220 MHz band and
above.

SSTV Frequ enci es
Suggested

3.845
7.220

14.230
21.340
28.680

3.700- 3.750
7.100- 7.150

21.100-21.200
28.100-28.200

cw a"1y
3.500- 3.775
7.000- 7.150

14.000-14 .200
21.000-21.250
28.000-28.500
50.000-50.100

3.525- 3.775
7.025- 7.150

14.025-14.200
21.025-2 1.250
28.000-28.500
SO.000-50.1OO

3.525- 3.775
7.025 - 7.150

14.025-14.200
21.025-21.250
28.000-28.500

U.S. AMATEUR
FREUUENCY

AllOCATIONS

3.775- 3.890
7.150- 7.225

14.200-14.275
21.250-21.350
28.500-29.700
50. 100-54.000

LICENSE FEES
Init ial license $ 9
Renewal $ 9
New Class , $ 9
Modifica t ion . . . . . .... •...... .$ 4
Special Call Sign ... .. . •.. . . . . .$25

Use FCC Form 610 and mail with
appropriate fee to :

Federal Communications Commission
Gettysburg PA 17325

RECIPROCAL LICE NSING Between
U.S. and : CE - CP - CT1 • cx . D - El 
F . G · HB9 · HC · HI · HK · HP · HR ·
lA . lX . OA . OH . PA . PY . SM .
TG . TI . VE . VR2 • VU • YB · YN·
YS ·YV ·Zl ·ZP ·3A·4X·6Y ·8p ·
9K ·9 l ·9Y.

Technician
Class

General
Class

Novice
C~..

Advanced
Class

Extrl
ClassEDITORIAL BY WAYNE GREEN

KC Update
The item in the Ju ly issue (page 9 4)

regardi ng the sh utting down of a KC
repeater has brought mixed mail 
so me saying the report we received
was without substance - others that
the report will undoubtedly keep the
repeater from ever being licensed.

senior citizens were putting together
forty years ago. You just try your
hand at the Heath FM rig and see if
you don't start to sweat. It's a nice
rig. for sure, but you'll know you 've
had a workout by the time you get
done.

15 there any real difference between
tak ing a list of parts in a magazine to
the rad io store and going home with
the bag - and send ing to Hea th fo r
the bag? Well, you don't have to drill
and pu nch out all those holes, for one
thing - is that the thing that makes us
appliance operators now - we donn
punch out tube socket holes
anymore?

No, when Heath is selling kits to
virtually every active ham - when
there are more Heath transmitters on
the air than Hanicrafters, National,
Drake, Swan, SSE, etc ., combined,
then how can someone like Walker get
up in front of us and point the finger
of shame at us appliance operators?

Mr. Walker, for heaven 's sakes open
your eyes and take a good look! Get
on the phone bands where 99% of the
active amateurs are today and talk
with them - find ou t what is
happeni ng - talk with the unwa shed
multitud es - come out of that Extra
Class wasteland the FCC has crea ted
and get some grass roots data. The
ham world is not Collins. Get on two
meters and learn to talk with the
fellows operating there - they are
darned nice guys - and they are
bu ilding some of the most
sophisticated equipment around for
repeater controls. Join in some of the
slow scan activity on twenty and see
for yourself what is really happening.
Work some DX. You might even try
six meters - there is a whole bunch of
fellows on that band that you haven't
ever met or talked with - and you'll
find that they, like all the rest of us,
have been buildi ng.

(Con tinued on p. 84)

MORE ARGUMENT

The more 1 think about Walker and
his constant accusations of appliance
operation, the more irritated I get 
the gall of that man - and the
incredible myopia for someone in a
position of responsibility and trust.
Amateurs have had to sit th rough his
arrogant ca lumnous vitriolic attacks at
convention after convention - and
the worst part is that they are tota lly
without fou ndation.

l et's take a took at the facts of the
situation. Okay, one fact is that in the
golden days of yore, amateurs did
indeed build their transmitters - no
doubt about that - because there
were none available to buy
commerciatlv . However, in those
wonderful years that bring tears of
nostalgia to the old timers, the great
30's, amateurs did not build their
receivers . Hallicrafters, National,
Bretting, and many others took care
of that.

Before you join the aged in awe of
the skill demonstrated in building
those transmitters you 'd better take a
good look at the amateur rad io
magazi nes of the 30's and the
t ransmitters they we re b ui lding 
you'll get a good laugh . One hund red
watts was pretty h igh power then, and
the most popular rigs being built we re
the QSl-40 jobs with a chassis the size
of a QSl card and forty powerful CW
watts input to a 6l6G. The "G" tube
was better so you could see how red
the plate was getting when you held
the key down. Heady stuff.

Most Novices toda y
equipment that is f ar
compl icated .

Please dig out any of the 30's ham
magazines and see for yourself - then
put it against a current issue of 73 and
compare the construction projects 
the number of pages of ads for parts 
and the kits available .

Speaking of kits, which compnay in
the ham field is the biggest - by a
wide margin today? You know the
answer is Heath - with somewhere
between one half and one thi rd of the
ham market. Can you find an amateur
anywhere (outside of those nostalgic
old timers) who does no t have some
Heath gear around which he has built?
The only difference is that the Heath
gear of today is exceedingly more
complicated than the transmitters our

4 73 MAGAZINE



MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives MONEY. that assures: top selec-
me most for my money, • tivity, great sensit ivity,
performance vs. price? The and rejection of unwanted sig-
answer's as clear as the superb nals on today's active 2M band.
reception you'll get on the new Helical Resonators & FET frant
Standard 826MA, 10 watt, 2 end provide the performance
meter FM transceiver. You'll needed for tomorrows crowded
find such outstanding features channels . Prov is ion fo r tone
as 12 channels - with the four coded squelch to activate mod-
most popular ones included - ern repeaters . A radio that won't
and a RF output meter with become obsolete.Occupies less
selection of 10 watts or 0.8 watt than 200 cu. in.Weighs less than
for battery conservation. And of 5 Ibs. It has all the same "Astra-
course, our " Astrapoint" system points" as entire Amateur line.

NEW 22 CHANNEL BASE STATION

SRC·14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o l OW (1, 3 & 10 selectable)
o Receiver offset tuning
o VOX
o Three Front Panel Meters
o Plus many more excit ing features.

For deta iled information on these: the complete Standard line and the name of your nearest dealer write:

Standard
Communications Corp.

213 /775-6284 . 639 North Marine Avenue, Wilmington, California 90744
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Dave I ngram K4TWJ
Rte. 11, Box 499, Eastwood Vii. SON
Birmingham AL 35210

A leading topic among Slow Seen
ners is scan conversion , or scan con
verter units. Here two basic tech
niques are possible. Digital Ie circu its
may be utilized to convert a TV signal
into bits of information that are then
" written" into an Ie memory unit at
one scan rate, and "read" out of the
memory unit at another scan rate.
Naturally, this "d igitalized TV infor 
mation" method can be designed to
convert any desired scan rate - fast to
slow, or slow to fast. K7YZZ.
wa LMO, W6MXV and possibly some
others are presently working on this
type fast to Slow Scan converters , and
the results I've seen have been very
good.

The other method of scan conver
sion employs scan converter tubes.
These are specially manufactured
face-to-face " vid icons" sharing a com.
man target (sketch in Fig. 1). One end
acts like a CRT, projecting a picture
on th e storage target, while the oth er
end lndepenoenttv scans this stored
image, similar to conventional TV
camera methods. Now we can feed a

CO MMON STORAGE TARGET

r-' r-

= ~f==
INPUT OUTPUT

OEFLECTION OEFlECTION
Fig. I . A "face to face" vidicon for scan rate
convemon.

picture of one scan rate in one "vid i
con" (side) and output this at anoth er
scanning rate on the other sid e.
W9NTP and SM0BUO are working on
a converter like this as a joint project.
Don displayed his Slow to Fast Scan
co nverter this year at Dayton . The
unit used a Thompson TME 1238
single gun storage vid icon (French
made) and converted Slow Scan to
Fast Scan. The picture was displayed
on a reg.J1ar TV. Results were good
under the circumstances. Don threw
(literally!) the unit together right be
fore Dayton and did n' t have t ime to
work ou t a few bugs (no ise in vldeol.
By now the unit is p robably working
perfectly .

J&R have been qui te busy late ly.
Their gear now boasts optional oak
wood cabinets or co nventio nal Heath
sty le cabinets. No difference in price
for either cabinet. Another change is
the BNP7 crt in the monitor. Since

6

approximately 4% inches sq uare of
the screen is used and the " bell" is
aluminized, the pictures are fairly
bright. In fact, the intensity can be
high and " bloomi ng" of whites is
extremely low. (This clever idea might
help some of you with adapters and
scopes that use crt's without accelera
tors. Instead of using all 5 inches of
the screen , lower the horizontal and
vertical size pots to display only a 3
inch square picture ... brighter, eh?)
It's difficu lt to improve on circuitry
like the 'mxv monitor, and it's good
to see J&R hasn't made any rad ical
changes he re.

Thei r low light level came ra does a
superb job, even with average room
light. Also, the automat ic light com
pensation is nice when wo rking wi th
diffe rently ill uminated scenes. Very
good defi nition is accomp lished, pro
bably due to the elaborate sampling
method used . The camera also in
cluded ~ frame scan , video inverter ,
built -i n gray scale (flip and it's even in
the middle of your picture . . . for
proper light level calibration) and
built-in power supply . Very nice gear.

Invest igation is presently being con
ducted on replacements for the only
electron tubes necessary in modem
TV gear ; the camera p ickup tube and
the cathode ray (picture) tube. One
example is the recently introduced
surface charge transistor (which may
prove quite interesting in Slow Scan
applications) . This microminiature
light-sensit ive semiconducto r device is
being considered fo r use as sol id state
fast scan camera " tu bes," usi ng a
computer-manufactu red "st ring" of
these to make up 252 lines, and
scen ntnq through t his matrix with
digital logic circuits. Slow Scan wo uld
be a na tural here, since on ly a small
120 line matrix wou ld be requ ired,
an d conventional ci rcuitry could be
used (no sampling techn iques or de
flection yokes, eithe r). Watch for
more info on these set's soon . Also,
p lasma panels (those ~ million neon
lamp panels) can be used to replace
picture tubes in basically the same
way. A Slow Scan monitor. interfaced
with a plasma panel unit encoder, can
scan throuftt these lamps, thus repro
ducing the SSTV picture. W0LMD is
presently investigati ng the plasma
panel display concept.

How many of you OX operators
wou ld like to get in o n the action of
Slow Scan? Suppose a U.S. sta tion
made you a tape to t ransmit over your
rig (of pictures, sketc hes, ID 's, e tc.
you send him ). Another Slow Scan
station with a SSTV to Po laro id setup
could take your " received off the air"
tapes and send the confirmation
photos back to you . You gain Slow
Scan OSO's, others gain a new
country on Slow Scan . This column

can serve as a cent ral poi nt to get the
idea gOing. If you can help make tapes
or photos from a monitor, let me
know. Likewise. interested OX ste
t ions let me know! "It put you in
touch and we will include a list of the
groups in this column. Why don't you
interested OX ops drop Wayne
W2NSD/1 or me a letter explain ing
your rig, custo ms problems, postal
procedure, etc., and let's see if we
can 't get you on SSTV.

We hope soon to have photos from
VK5BS after his Fiji trip. (Maybe he
can also convince them to try SSTV!l
Inc ide ntanv . Australia 's foremost
SSTV group, the Eastern and Moun
tain Radio Club (John VK3LM , presl
dentl gathers Su ndays at 0100 GMT
on 14 .230 kHz fo r thei r SSTV net.

Ouite a few of th e Slow Scan gang
are presen tly setting up to copy p ic
tures from our weather satell ites. Fac
simile communicat ion is just in
teresting enough to catch Slow Scan
ners' fancy as a nice sideline. Basi
cally , this consists of connect ing a
slightly modified fax machine (like
those surp lus desk fax un its) to a
receiver tuned to the satellite. The
satellites operate around 136 MHz. A
high gain directional antenna , like a
helical, and pre-amp , finishes off the
setup. Of course, there are problems,
like Doppler shift, etc., (30 k Hz band
width best) but one should st ill get
fair results using a repeaked 2 meter
rig, like maybe a TR·22. Info is sti ll
rather scarce on this, and some of th e
fellows wo rking on it (WA7MOV,
W000C, W7FEN and WB8DOT) may
be too busy for much correspondence.
Hopefully , by the time th is appears in
p rint, I will have copies of your info.
(Plus a sate ll ite monitor going my
self!) If you 're anxious for more info,
drop me a note and SASE, and I'll try
to he lp you .

K4TWJ

<'ooJ-ing
West

Bill Pasternak WA2HVKI6
14732 Blythe Street # 17
Panorama City CA

FCC CRACKDOWN

The headli ne in the Van Nuys News
of Tuesday, June 26. 1973, just about
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OUR CRYSTAL

AND SEE BEYOND

2 METERS
•
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SINAD
hannel

e x 2 %" high x

SPECIFICATIONS
ERAL
ENTS: 12 to 14.8

VDe
120 M a.
50 Ma.
1.5 Amps. Ma x.

220 to 22 5 M Hz
less than 2 db at

Lancaster , Pa. 17601

Tele x: 84-8438

3050 Hempland R oad

Tel ' 17171299·3671

DIVISION:.--eklt'l--------

Amateu r Net $299 .9 5

The new 220 MHz Clegg
FM- 21 tr a ns c e ive r ha s a un iq ue
tripl e-duty crystal feat ure and off
you a cha nce to get a \ ndby Curren
day 's 2 met ~ 1 Ive. Current

. . nsrmt Curren
uses Just ysta l In . FREQ AN

One crvsta gives yo a sepa rate :t t \\~~~t do

transmi t an eceive f req u~'t't-~t' Il~~S: 7 "
automatic 1 . M H "&.t\!t~~ln9.V' 1I.1 ~~'Il eep .
the repeat m e . cThr C,i;~"Mr ~~~. RECEI

Frequency Co rol IS Ju :Jf ~neof .~ e C\.~5 N L~ft\\lS 12
big pluses yo et withLtft~~~~ . S~~Olllill,"FAdja
anothe r a ll-A ican m:!rd~it~~100~ (40 KHz
rig from Clegg . r th~ \OJ ~~ ry A : 1.5 watts at 10 % THD

\;\. . ernal or external speaker
see your Clegg Ie ':' r call SQUELCH : No ise actuated. adjustable
US now for deta t and threshold ..2 to 2/lV min. range

escape from the eter crowd. MOOULATION ACCEPTANCE : ±7 KHz
POW ER OUTP UT: 8-10 watts [min .} .
MODULATION: PR E-EM PHASIZED FM

with deviation adjustable from 0 to 7
KHz. Adjustable speech clipping up
to 10 db.
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blew my mind. It read " U.S. Raids
Radio Operators on Cit izens Band in
Valley ." Mr. Jeffrey B. Young, who
supervises the FCC special enforce
ment facility in Santa Ana, d isclosed
today that his agency had spent June
20 to 25 monitoring CB activity here
in the valley, "raided" some 60 sta
tions and had found that some forty
of these were in vio la t ion of the ru les.
Mr. Young told the press that wh ile
no formal written notices have been
issued at this time , violators have been
verbally informed of their vio lat ions,
and that formal written notices will be
issued within a month. Most will be
cited fo r fa ilure to properly ide ntify
ca ll sign, fa il ure to observe the
5-minute t ime limi tation on tran smis
sio n, ove r-he ight antennas and o f
course running a bit over the p ower
li mit.

In case you are wonde ring what
action the Commission can take in
these cases here is the answer accord
ing to Mr. Young. Licensed violators
face up to a $500 fine and revocation
of their license. As to the unlicensed
variety (about one-third of those
caught fell into that category), they
face action by both the Justice De
partment and the F BI, if the Com
mission chooses to tum the matter
over to them. It is interesting to note
that the crac kd own is a direct resu lt
of complaints from the general public
about excessive TVI problems an d
from legal users o f CB who were sick
and tired of the abuse they were
suffering at the hands o f the multi
tude of ill egal operators. I was also
gratified that Anne Hilker, author of
the article in the newpaper , went to
the t rouble of exp laining that it was
Citizens Band ooeratfors. not hams,
who we re th e source of the problem
and subsequent invest igat ion. She is to
be commended for a good job of
accurate reporting.

Many of us are equipped to track
down "hidden t ransmitters" and sti ll
others own CB redtos. Let the FCC
know about violations in your area.
According to Mr. Young, the crack
down out here is part of a nationwide
effort to rid CB of those who would
abuse the privilege. Hopefu lly in the
near future "Monkey Man," " Fisher
man," and their cron ies will be part of
the past.

220 Report
The Sou the rn Califo rnia Repeater

Associat ion held its meeting in
Ana he im June 30th , and annou nced
its proposed 200 band plan . Here is
the way they have opted to go, as
reported by Dave Glawso n WA5CGR,
with f ills from Dick W60 LD, who
covered the meeting whi le I was busy
at the salt mines.

8

220.00 to 220.30 allocated to CW,
AM, SSB, EME, OX,
220.30 to 222.00 allocated to remote
control and aux-links fo r repeaters .
222_30 to 223.40 allocated to repeat 
er inpu ts.
223 .40 to 223.90 allocated to FM
simplex.
223.90 to 225.00 allocated to repeat
er outputs.

Repeaters will use a 1.6 MHz sp lit
with an initital 40 k Hz separation.
However, it was also adopted that
separation will be sp lit to 20 kHz if
there is a large demand fo r repeater
channels. It is hoped that manufac·
turers will note this and design equ ip
ment that will work wel l, using the
afo rement ioned 20 kHz separat io n.

Northern California
Up to th is t ime, LW has conce n

trated on the area in and around Los
Angeles. Now, th rough the efforts of
Jerry Walker WA6LLX. LW can bring
you some information on wh at's tak
ing p lace up north . The fo ll owing is an
excerpt from a recen t le tter:

"Coordination is by the California
Amateur Relay Council , Northern
Section . T he CARC is well thought of
in the north and the coordination
effo rts are supported by member and
non-member repeater groups alike.
Locat io n, power, expected coverage,
possible mix frequencies and feel ings
of adjacent channel use rs are all
considered before freque ncies are re
comme nded . The CARC North has a
coup le of thi ngs going fo r th em in
this effo r t. Northern California FM
started out repeater-oriented as o p
posed to the south which began re
mote-base o riented, and rep eater
growth has been slow enough to allow
a comp lex coordination effo rt to
work.

Twenty-fou r hour operation is p rac
tically non-existent. Most repeaters
operate on ly when a licensed control
point is available to monitor. Th is
limits most operation from about 6
a.m. to mid night. Most 34-94 repeat 
ers are 24-hour operations, serving as
calli ng and t raffic signals.

Repeaters I found particularly
friendly are WB6TSO (22/82) St.
Louis Obispo, WB6AAE 122/82)
S. F.-Oakland, and WB6ZTA (34/97 )
Lake Berrvessa. north of S.F. Bay.
ZTA has exceptional coverage across
the Sacramento Valley and into the
Sierra alo ng 1-80. K6GWE will soon
operate fro m the top o f Mt. Ta malpias
in Marin County and should do
exceptionall y well."

LW would like to hear from o thers
in Northern Califo rnia, so get out
those typewriters and send me some
info.

WA2HVK/6

AMSAT
NEWS

Michael Frye W88LBP
640 Deauville Dr.
Dayton OH 45429

Oscar 6 now has no less than five
operating awards th at are being
offered for sa tell ite work . T hey are in
o rder of diff icul ty :
Satel lite Communicators Club
WVE Satellite AWARD
Sate ll ite OX Achievement Award
OSCAR 6 WAS (Worked All States)
GO OX Award OSCAR Endo rsement

Oscar 6 has been a great success in
many fields and has contributed much
in the way of space research . One of
these new finds has been christened
" INVERT ED DOPPLER." More will
be discussed about this subject later.

Marc Pressma n WB40RB, has de
veloped a computerized AMSAT
OSCAR 6 Communications Informa
tion Retrieval System which lists pa rt
icipat ing stations, states, and count ries
that use OSCAR 6. You are invited to
send your lists to AMSAT so they can
keep an up to date record of eso 's
throu!tl OSCAR 6. Repo rts from sta
t ions in IAR U Regions 1 and 3 are
part icu larly needed .

AMSAT NETS
East Coast 75m AMSAT Net

Mondays 9 :00 p.m. PDT (0300 Z
Tuesday ), 3850 kHz, Net Control,
W6DM N or W6BGJ
International 20m AMSAT Net

Su nday 1800 Z, 14280 kHz, Net
Control: W3ZM or others
I nternattonal 15m AMSAT Net

Sundays 1900 Z, 21,280 kHz, Net
Control: W3ZM or others
European 40m OSCAR 6 Net

Sundays 0930 Z. 7070 kHz
European 80m OSCAR 6 Net

After Passes on ON days, 3780
kHz

In addition, the frequencies 3855
k Hz and 14,280 kHz are being used as
general watch freq uencies fo r satelli te
information after passes.

In the Washington area AMSAT
t raffic is handled via 2m j! M on
146.8 5 MHz simp lex and through the
AMSAT repeater 146.25/146 .85 MH z.
Those interested in satellites in other
pa rts of the country are urged to use
these same frequency combina tions
where possible. If a repeater is already
on 25/85, get o n it. If not, try to set
o ne up or use 146 .85 simplex . This
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ORBITAL INFORMATION

way we can a ll co mmu nicate mo re
easily among each other when travel
Ing.

The regu lar operating schedule of
OSCAR 6 is now as follows:

ON - Avai lable for two-wev con
tacts; 0000 Z - 2400 Z Thu rs
days, Satu rdays and Mondays.

O F F - o r if ON, not ava ilable for
two-way contacts : 0000 Z 
2400 Z Frid ay s, Su ndays,
Tu esd ays and Wednesdays.

ON - not avai lable fo r two-way
contacts for about t hree min
utes approx imately ten min
utes after the first ascendi ng
node (N-S equatorial crossing)
on each scheduled O F F day.

This operation is for the purpose at
collecting telemetry data. Those copy
ing telemetry data at any t ime are
urged to send the raw numbers to :
AMSAT Telemetry Data Dept., P. O.
Box 27, Washington , D. C., 20 044,
USA.

Modificat ions to this schedule will
be made should it become necessary
or if special operating situations make
it desi rable. Also, the operating sched
ule may be extended for DXpeditions
and other worthy causes.

Word on schedule changes and
other pertinent data can be obtained
from any o f t he fo llowing sources :

AMSAT Nets, see above
AMSAT Hot-Line (301-654-1166)
W1AW Bulletins
AMSAT Bulletin Stations VE2B YG,
KLHTV, W3TMZ and K7BBO. (These
stations transmit on th e Satell ite on
about 29,500 kHz on the reference
c rbits.I A reference orbit is the first
orbit of each Greenwich day. the same
orbit du ring which the satellite is
tu rned ON briefly for telemetry re
cordings on OF F days.

Bill Turner WAfJABJ
Five Chestnut Court
S1. Peters MO 63376

GSCNRTMC!

GACCTYRC KSNl

IONLSIY VJSNR U SMA

WA0ABI

the Boston area had excellent double
hop openings during late June. Kevin
worked W7FN, K6GHC and a host of
others from Seattle to Southem Cali
fo rnia . ..WA5MZW (Bill) and
WB5 DKG (Ruth) were married June
23rd, WB5CTS and WB5DSH were
groomsmen . ..passed along by Art
WA1EXN who also me ntions having
worked 8 P6EN July 8 th and 2 1 days
of Es during Ju ne. Art recently re
ceived an award, a photograph of
wh ich I hope to be abl e to p ublish
next mo nth... Fo rrest K4 YPO says he
worked 10 states in one evening with
his New S BE S B·5O, not bad for 10
Watts...Wally WA2BLM , who also
signs WA11WK and W84MZN, is put
ting up 11 elements on a 47' boom
and hopes to have it operational for
the September Sweepstakes... this is
from the Bridgeport, t, Vermont
QTH...The rig is s Swan 250C. Those
needing Vermont please take note.

Karl Braun, Bauvere inst rasse 4 145,
D-8 5oo Nuernberg, Germa ny, manu
facturers a 6 Mete r converter, the
model DGTC26 , even though 50MHz
is not allotted to the amateu r service
in Germany. With the almost total
lack of converters "Made in USA"
perhaps some readers would be inter
ested in this unit. The DGTC26
measures 10 K 5 x 2.5cm and weighs
about 70 grams. The input and output
impedances are 50-75 Ohms and the
i- F is 28-32 MHz. 12 V at 25 mA
provide 25 dB gain at a noise figure of
less than 3 d B. T he circuit consists of
two RCA 40673 's [dual-gate MOS
FET) as RF and mixer with a bipolar
osc illa tor. Zener regu lati on is a lso
p rovided . The price is OM 122 or
about $38 at the exchange rate pre
vailing at the t ime of thi s w riti ng.

Several columns ago reference was
made to a letter received from Geoff

Wilson-VK3AMK. Geoff explained the
6 Meter situation in VK land quite
well and I still intend to publish this
letter in a future column. The prob
lem has been the Es season. So much
has been happening of la te that there
simply has not been enough space to
give this letter justice. When the Es
di es a little we will run the whole
letter. The same situation descri bed
above holds t rue fo r several o ther
items. All will make good reading on a
cold winter night .

0056.1 6 1.5
0151.1 75.2
0051.0 00. 2
0 145.9 73.9
01 40.8 72.6
0040.7 57.6
0 135.6 71.3
0035.6 56.3
0130.5 70. 1

...WB8 L8 P

Sept 2 1
Sept 22
Sept 23
Sept 24
Sept 26
Seot 27
Sept 28
Sep t 29
Sept 30

4262
4275
4287
4300
4325
4337
43 50
4362
4375

WB5CHN of Duncanville, T exes
avs the OX season started slowly

from that a rea with the only " real
OX" being KP40 KE and KP4AHQ.
Things we re not all bad for Jim, he
did manage to work Mississipp i fo r
sta te # 4 7 leaving only KH6 , KL7 and
Idaho fo r WAS. 1heard Jim on the air
since rece iving his letter and found he
was sporting a linear of the type in the
July 1969 issue of 73. It sounded
great here and brou!tJt the signal up
about 12 db. .. Wayne WB91H E
writes from Fairview Heights, Illinois
to say he worked two openings June
27th, one to Arizona (WA7 RRT and
W7 LEO) and another to the East
coast. Wayne runs a T R·l 06 to
stacked 3 eleme nt beams...you will
find him around 50.4. ..WB9A YO,
Bob, is a neighbor in Coll insville,
Illinois.. .Bob is getting set up fo r 6
Meter CW and is interested in work ing
some Aurora. If he is not careful
K9YNN , W9EVD and WB9JGR from
his area will beat him to the
punch . . .WA2JQO is now WB4EQO
and has worked 40 states in 3 weeks
with the new call ...W0NR I worked
Vermont (WAlJEX) for state number
50 . WB6NKO made the magic 50 too,
wo rki ng Maine (WA 1EXN).
Co ngra tulations t o b ot h on
accomp lishing what to most of us is
an impossibl e task. WA 1EXN m ust
hold th e record fo r complet ing WAS
fo r others...he will have so me help in
the futu re, W1YTW and WA10J B
have been active from Maine in the
past weeks. •.W210Z was most a
mazed when I told him the " Lil Lulu"
t ransmitter he designed 15 o r so years
ago was being sold in kit form by one
of the big surplus houses. ..W4GDS
mentioned hearing ma ny South Am
erican commercial signals below 50
MHz but no sign o f amateu r activi ty
...1 had a nice c rossmode QSO with
Bruce WA2 KJJ . He cop ied my SS B
better, I copied his Clegg 99'er better
on my AM t ransce iver. ..W1GAO says

50 MHz BAND

DATE TIME Z LONGW
Sept 1 0147.5 74.3
Sept 2 0047.5 59.3
Sept 3 0142.4 73 .0
Sept 4 0042.3 5B.0
Sept 5 0 137.3 71.7
Sept 6 0037.2 7 1.7
Sept 7 0 132.1 70.5
Sept 9 01 27 .0 69.2
Sept 10 0026.9 54.2
Sept 11 0 121 .8 6 7.9
Sept 12 0021.8 52.9
Sept 13 01 16.7 66.6
Sept 14 0016.6 51.6
Sept 15 0 111.6 65.3
Septl 6 00 11.5 50.3
Sept 17 0106.4 64.0
Sept 18 0006.3 49.0
Sept 19 0 101.3 62.7
Sept 20 0001.2 47.7

REV
401 2
4024
4037
4049
4062
4074
408.
41 12
4 124
4137
4149
4 16 2
4174
41 87
41 99
4212
4224
4237
4249
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73 REPEATER ATLAS REGISTRATION

REPEATE R CALL (WR only) FO RMER CALL LOCATI ON (City ) STATE

INPUTS OUTPUTS
TT "" FM AM AUTO

EA'ra " AlTV PATCH

H, USEFUL RANGE (RAD IUSI

H,

H, EQUIPMENT

H,
o SPLIT SITE

H, ANTENNAS & HEIGHT o D IP LEX EA

REPEATER GROUP/SPONSOR TRUSTEE ID -TYPE OR MFR .
o I <~",fy tI,., I "eve ' BC " 'v &<!
nQ 0",,,,1.........ne. wllil .. cOm-
pl.,on" 'hi, ' o _m.

DATE SOURCE (NAME/CALLI SPECIAL OR EMERGENCY FUNCTIONS

146.10-14S.70
1-a.10-14I.7lI
14621-14I.U
14&.34-141.14
146.11-14&.11
14& .34·14' .14
146.01·146,11
146.22-1 46.12

T USO 14&.31·14B.tJ
14&.2.. , .....

14i.34·14&.M

lANCASTER
MANCHE STER
HOUSTON
SE QUIN
VICTOR IA
CEDAR CITY
lYNCHBURG
RENTON
CEDARBURG
FAIRMONT

AMMAN

MARA AUCTION

The Massasoit Amateur Radio
Associat ion of Hanson, Mass. will hold
its annual auct ion. The date will be
September 15, 1973 at 7:30 PM. The
locati on wi ll be The American Legion
Hall . Hanson, Mass. Talk In on 6m,
50.40 MHz. Talk In on 2m. 146.94
MHz . For further informat ion
contact : Albert Jones. WA 10EY,
Parsonage Street, Apartment 10,
M arsh fi eld, Mass . 02050. (617)
834·7637 . (Continue'd on p. 95)

SC WAUBM
TN WRUCI
TX WRS"''''''
TX WA SAIB
TX WR SAIC
ut 'NAJAAA
VA WR4ABU
WA WR1ABC
WI WRlIAAE
WV WRUBB

JORDAN
JY JYJJ

14U . ·14&.94
14&.31·146.91
14621-146.U
146.11·146."

141.nl41.1S
146,21-14688
52.010·52.100
146 ,lB·146.BI
1'7.. ..141.09
'.' .12-141.12
146.21-1".U
146,01-1".11
14&,11·"&.19
146.34·146,14
146,28·14688
14US-14U5
146.11-1....5
14&.21-1".U
141.ll1I44LU
14&,16·141.1&
14&.11·141.1&
146.16·14&.16
14B 21 146.81
14& .31,14Ul
146.14-1".64
14&.14-14&.64
""4·145.64
146,1"14&}!
222.34-l2U4
444.10....9.1G
1. &.25·146 .1 .
146.34·146.11
14622·1".12
141.11-1".11
1".31 ·1.1.'1
14&.11-141.11
1.7.13 ·14&.13
14&.31·146.91
147.... 1. 7.24
146.31·1.5.11
146.34-14U4
14&.11-1.1.70
I.U3·1.' ,83
14lin ·I4li,12
146.l!2·14682
444.11-449.17
14&.25·146.65
141.19141.19
146.10-141.10

SALISBURY
SHEllY
CH...merre
GREENSBORO
GRIfTO N
CH AA LOTTE
LEXI NG TON
HENDERSONVillE
WlNSTON-S...lEM
RALEIGH
I'ETEA'OROUGH

fRAMINGHAM
WEBSTER
f All AIVER
WESTON
W"'lPOLE
'ILLER1CA
GIHENBEl T
CHEVERLY
MllfOAD
KALAMAZOO TllIIG
ST. LOUIS
SAVANN AH

MII RRAY
M"'l OEN
SALEM
MARlBOAO

DEAR Y
CONCORD
WOODBRIDGE I'l
O"'KL"'NO
TOMS RIVER
LAS CRUCES
MANH"'TTAN
YONK ERS
MANH ATTAN
f iSHKill
PORT CHESTER
ElMIRA
t.l ,
'INGHAMTON
MIAMISBURG
' ORTl AN O
fREED OM
RICH BOR O
PROVIDENCE

WR I AB ll
WR1ABII
WR2ARM
WR2ABN
WR2A1R
WAU BG
WRlA AA
WR 2AA B
WR2AAC
WR2AI '
WR2"'se
WU...Bl
WA2"'8 D
WA2 ABS
WRIABE
WR1A BE
WA3AAA
WA3 ABO
WA1......G

WRIAn
WR IAIG
WR1ABI
WR IA 8J
W1l1A'N
WR1A8P
W113ABB
WR3ABC
WRIAAA
WRIABI
WR IAI H
WR ' ABI

NC WAU"'"
NC WRU8f
NC Wllun
NC Wll.ABL
NC WR 4AIP
NC WR4AIT
NC WR.ABX
NC WRun
IIC WRUCA
NC WAUCf
NH WA1AAB

KY WR4AIO
lolA WRIAAA
Mot< WRIAAC
MA WRIAAH

.,.,.,.,.,.,
••••.,.,
.0
.0

141.11-1.1.11
14U1·141.•
141.31·146.11
141.96·1.'.3&
14& ,22·146 ,12
146 ,01.14651

TUCSON
CATALINA IS.
r.A.
OAKLAND
OAKlAND
L. A.
CLOSEO
SAN JOSE '''.1M-146.54
lift. WILSON 1.1.'3S-1_.4I
L. A. 1"." -148.11
OAKLAND 14l.lH46.12
MT. LEE 1.'." ·141.2.
MT. DISAPPOINTMENT 147,BJ.l 41.21 NH
LITCHf iELD 1. 1.1 &·14& ,1& NH
OXFORD 141.'11·146 ,49 NJ
GROTON 14""·146.1' NJ
BRIDGEPORT 14U'S-I46.ns NJ
"'VO" "S.1I-l."" NM
NEW HAVEN 1.8Ol ,1.Ul NY
ATlANTA 14&.22·1.6.12 NY
ATlA NTA 1.6.31·146.91 NY
MA8L ETON 14&.13·14&.13 NY
Oll8UDIIE I.U4-14'-94 NY
BOISE 146.lB·I4&." NY
.K\lIET I.UI·14U. /IlY
MURPHYSBORO I. U S- l . U S NY
HINSDALE Pl101.11.U7·1.U7 OH
WESTE RN SPRINGS 223 .30·224.90 OR
er. WAY NE 14& .2' ·14&,11 PA
WICH ITA 14& .22,146 .12 PA
WICHITA 146.34 ,146.11 RI

W"}AIM
WAIAAA
'll'A6AAC/I
W" IUO
WRI AAE
WII I AA,
WAlAIC
W"&AID
",RUBE
....u
WR6ASM
W1'I6ABN
WASA Bo
WR1AAE
WAIAAf
WAIABD
WAIAU
WA IARM
.A1ABT
WR4A AE
WR4AIC
WA4ABD
"'''lAID
WRJABA
'IlI"'AU
WRIUD
W"IABB
W" I A8H
WR'AA C
WAIAU
WR.... III

REPEATER UPDATE
LISTENING
94 76 88 73 70 64 82. ..

You're missing half of the ballgame
if your name isn't on the program . . .
KEEP T HOSE UPDATES COMING!!
sa
""""""""""""CT
CT
CT
CT
CT
CT

"""""n
"n
u

"""
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REPEATER OWNERS

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.

REPEATER USERS

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 cryst als 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.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (4051 224-6180
TWX -91 0-830-6425
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•

A Report by Wayne Green W2NSD/1 on his recent trip to the Hashemite Kingdom

' .--

Wayne with the Arab headdBss (shamagh) at
the entrance to part of the Crusader castle a t
Karak. The :sun is bright, but it ':s not hot due
to the altitude.

explained it to them. Things looked
good .

A few days after I left Jordan there
was another attempt on HM's life and
then came the hijacking of the planes
to Jordan and the resu ltant civil war
between the Jordanian army and the
Palestinian guerrillas. Though I didn 't
see how HM cou ld do much to
imp time nt my ideas wh ile a ll this was
going on , I did sit down and write up
a proposed set of amateu r regulat io ns
for Jordan - printed up a hundred
copies and sent them on over with my
fingers crossed.
JYl Calls

One day, after making a slow scan
contact with Athens, I got a call from
JY1. HM was co ming to the States
and would like to meet me. This was
last year. Lin and I met HM in
Washington and were invi ted to come
to Jordan to see what had been done
to follow up on the developme nt of
amateur radio there.

My trip to Navassa and other
commitments kept me from dashing
right over and we final ly got together
on an appro priate t ime for my visit
this spring. With th e trip set fo r June I
was a bit concerned about the weather
- afraid th at it would be miserably
hot and detract fro m our seei ng the

count ry. I consulted an almanac and
was fran kly surprised to find th at we
could expect virtually perfect weather
- and climate. The h igh temperatu re
was listed as 84°, the low as 620 and
the average as 73°. What better
possi ble porten t could I ask? The
almanac also promised 30 days o f sun
for June so I didn 't need any umbrella
or raincoat . I took th em anyway.

Before leaving I managed a couple
of contacts with JY9BB in Amman
and I got the distinct impression that
there wou ld be no serious object ions
to my bringing along a t wo meter
repeater and some HT's. I dec ide d to
take along a Standard repeater and
began look ing around for one. A&W
Electronics had one on hand that had
been used for a while with the
WA 1MHN group in Boston on 07-67.
They retu ned it to 34-94 for me and
we pic ked it up fo r me to take to
Jordan .

Standard, sensing the importance of
having this repeater work right, got
into gear and called up to ask that we
not take the A&W unit, since they had
not had an opportunity to tune it at
the facto ry to 34-94, and to let th em
send o ne by air that was factory
adjusted fo r the job.

As the t ime to depart neared I
suddenly realized that I should take
along some sort of personal gift for
HM . What do you give the king who
has everything? I think Lin finally
came up with the idea of getting him a
menu board and wh ite let ters for it to
use with his slow scan station at the
palace. I checked with JY9BB to
make sure that HM didn't have one of
these - and got the okay.

My ttnpers walked through the
Yellow Pages until I found a company
that makes menu boards and letters
and I phoned in the order.

After many phone calls and urgings,
everything came together and I was
off to London on my way to Amman
- with a suitcase fu ll of repeater and
transceivers in tow. I also had a big
bunch of HEP IC's, courtesy of
Motorola , to give to the ama teurs of
Jordan to help them with their
building projects. I also threw in some
bags of parts gleaned from the
Peterborough Honeywell plant - end
of the line parts when they finished
some ci rcuit board projects. I was
more than a little co ncerned about

•
•

JY1Appears
Early in 1970 I began to get reports

that His Majesty King Husse in was
occasionally appearing on the air and
getting clobbered by eager DXer1 who
" needed" Jordan, even if it mea nt
trampling a king to get it. I sent a
cab le to him offeri ng to come over
and work a few thousand frantic
count ry hunters and hopefully take a
bit of the pressure off. That was a
magnanimous offer. wasn't it?

Much to my amazement I got a
return cable say ing yes . I quick ly
packed my toothbrush and got over to
Am man as soon as J could - and
found myself sitti ng at the royal ham
station working a cacophony of DXer1
for several hours every day . I spent
two weeks and had somewh at reduced
the pressures by the time I had to get
back to the magaz ine.

During th is time I also took a few
hou rs out to sit and ta lk with HM, as
he is called . And. among other things,
I brought up the Green manifesto of
encouraging amateur radio in o rder to
get teenagers interested in technical
careers. HM seemed to like the idea
and arranged a meeti ng of the top
gove rnment officials invo lved and I

Back in 1966 I made a t rip around
the world. speaki ng to as many
officials of smaller countries as I
could, emphasizing the importance of
amateu r rad io to the development of
their countries. I spoke to the
Sec retary General of the ITU on th is ~

and , though everyone agreed with the ' .
concept, not much of a concrete
nature came from my talks.

It is no accident, I feel , that the
technical development of nat ions is
parallel to the number of ama teurs in
those co u n tries . T e c hn ic a l
d e v e l o pm en t depe nds o n
co mm u nications as does all
government and business - and
communications in turn depends on
having the people to plan, install,
operate and servi ce the
communications systems . It is odd,
but without some sort of technical
hobby to attract teenagers, the
pattern is that virtually everyone goes
throug, school thinking in terms of
Vv'Orking as a clerk, or perhaps as a
doctor, lawyer or accountant. The
idea of technical careers never seems
to occur to th em.
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Wayne JY8AA and JY1.

--~

It would be unfair not to me nt ion
the fantastic feeding job Alia did on
the trip down from London - what a
difference from thE!' food on Pan Am!
It started with a choice of salads and
then cold hors d'oecvres such as roast
beef, turkey, potato salad, pate ,
apple salad, n ut salad, orange and
pineapple salad. It would have been
easy to make a meal of these alone 
you could take as much as you li ked.

The main co urse came nex t as they
wheeled anothe r wagon load of food
out - with the choice of duck a
I'orange, veal merseta , lamb chops,
vea l chops, lo bster gratine, chicken,
and a wide variety of vegeta bles, rice,
etc. I chose the duck and was not
d ispleased .

F or dessert they sent around
another wagon - take as much as you
like - peach melba, chocolate layer
cake, fresh strawberries with whipped
cream, a delicate chocolate pudding
with whip ped cream blended in,
cheese and fru it .

Since the Queen Mother and
Princess Mu na , as we ll as HM's
child ren were o n this trip, I suspected
tha t they might have gone all out on
the food. A later flight to Egypt
without the VIPs sported just as
varied a menu and just as well done,
so apparently that is standard fare for
Alia. It is food for a king.

The time in Amman is six hours
later than Eastern Day light T ime, so
Lin and I went to bed as early as we
cou ld to work o n the time cha nge.
Eleven at night th ere is on ly 5 PM
back home so the result was that I
spent virtually the enti re nigh t tossing
and tu rning, eyes wi de as saucers.
Along about 6 AM (midnight at
home) my eyes fina lly closed in sleep.
About 7 AM it was t ime to get up and
get ready for a very busy day. The
two meter rig came alive as JY9B B

that he had no roo m fo r us in first
class since he was holding the space
for guests of HM. I said we were
guests of HM and that seemed to take
care of it. But still I suspected there
might be other more importa nt guests.
There were.

The other seats were taken by
Princess Muna (HM's ex-wife), her
mothe r and fat her, and her child ren,
plus a couple of aides. We made an
unschedu led stop at Geneva to pick
up the Queen Mother - and then we
were off again to Jordan . I'd like to
tell you abou t all of the ham ta lk with
PM (JY21. but the fact is that she
either did n't remember me from three
years ago or was too wrapped up in
her own problems and we didn't get
even to the nodding stage of meeting.
King Meets Plane

On my last visit to Jordan I arrived
via Alia from Beirut and, as we taxied
up to the terminal, th e Jordanian
beside me leaned over and said,
" Look, th ere is ou r king, come to
meet the plane." Whi le th is was a lot
mo re than I ever expected, I was ab le
to take it in my stride - and,
fortunately, keep quiet - fo r when I
sort of chucklingly asked who the
king had come to meet, the answer
was, " His sister is on this flight ." I was
met by an aide, given the VIP
treatment, and put up in the
Intercontinental Hotel as a guest of
HM.

This t ime HM met my plane again
- greeting h is fami ly. Once that was
over Lin and I got off and met our
o ff ic ial greeters - J Y9B B, Blackie
(W4TA) and h is wife Ma rtha, Hisham
Ansa ri JY5 HA, the head of the Royal
Jordanian Rad io Amateur Society,
and other dignitaries. Hisham, who
was to be in charge o f us for the
duration of our visit, was instantly
likable and full of good humor.

what British customs would say when
they got a look at the mass of radio
gear and parts.

My flight to London was without
inc ident Pan Am 747
disappoint ing food. For some reason
the American lines don't seem to be
able to make it on food quality like
most of the fore ign airlines.

When I arrived in Londo n I t ried
hard to get my rad io suitcase
tra ns ferred to Alia, the Roy al
Jordanian Airline, so I wo uldn't have
to take it through customs. No good
- it seems you can ' t transfer luggage
for ftights leaving over six hours later
_ and mine was two days later. Sigh.
So I headed for the baggage and
customs end of the airport and the
prospect of massive official
complications.

Surprisingly enough my luggage was
already going around on an endless
track when I got to the customs area.
I loaded it on a shopping ca rt and
went through a door ma rked " nothing
to declare." The next thing I knew I
was out amo ng the buses and throngs
and my cus toms worries had tu rned
out to be needless - like most
worries.

Whi le wheeling my cart around the
airport trying to follow the damned
arrows to the taxi stands I happened
by chance to swi ng by the Pan Am
bus and was sucked up into it and
eventually deposited in down town
Lo ndon a few blocks from my hotel
dest inat ion . That saved me a bu ndle.

In most cities I immediately get in
touch with t he ama teu r rad io soc iety,
bu t after an incred ibly pa inful
ex perience with Sy lvia Margolis ten
years ago - which person, though not
a ham, became the official greeter for
the RSGB - I have avoided contact
with RS and have in general done
everything in my power to avoid ever
having to even visit London, much less
take a group there. Pity, too, because
I do have a lot of very good friends in
Lond on and I really should overcome
this peevishness and look my friends
up when I visit.

Lin and I did get around to see a
couple of sham - Private Lives by
Noel Coward and Habeas Corp us with
Alec Guinness. Then it was o ff to
Amma n and the real tr ip. Li n likes
London and tries to get over there
whenever she can . She likes it
probably as much as I dislike it.

We checked in early for the Alia
flight to Amman. It goes twice a week
and we were on the Sunday flight.
There was a short delay before leaving
while some VIP's arrived and f illed up
wha t was left of the first class
compartment. Lin and I, as guests of
HM, were travelling first class. We
were a little worried since the captai n
o f the plane had at first apologized
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ANNOUNCING
the all new Inoue IC-230
the unit that opens a new era in

2 meter fm communications
Join the new era with the exciting, super-compact

IC-230 !

-

PUT OVER 67 CHANNELS IN THE PALMS OF YOUR HANDS

SPECIAL FEATURE S:

• No Mo re Crystals . . . Over 67 . . , fully syn thesized chan ne ls available.

• All Channel Capab ilit y ... Trave l with confidence that you ' ll be able to work
all repeate rs along the way.

• Su per Compact . .. 2.28" h igh x 6. 14" wide x 9 .72" deep at a weigh t of on ly
5.5Ib, .

• Quick Dismount Mobi le Mount ... A llows Qu ick car installation.

• Easy Operat ion . . . Punch up frequency. select repeate r or si mplex mod e, an d
you're on the air. (A crystal may be added for a un ique repeater trequencv.l

• Modular Const ruct ion . . _ In case of a problem, modules can easily be removed
and sent fo r re pair . A replacement modu le will be air mailed to minim ize
do wn t ime.

• Super Hot Receiver Better than Auv I 20d b. se nsit ivi ty, helical filt ers t o
elim inate intermod plus a super E fi lter and a mosfet front end.

IF THERE IS A SIGNAL, YOU'LL HEAR IT ON THE IC-230!

- SEE THE IC-230 AT YOUR A UTHORIZED ICOM DEALER -

14

Distri buted by :

• i] I":-IC-O=--M-'
- Dea lerships Ava ilable -

ICOM WEST
1251 · 170th 51 N E
Be llev ue , W''!5h . 9 8008
120 616 4 1 0 554

AO IRONDACK
RADI O SUPPL Y
185 W" Sl Milln Str~Pt

Am stl' , nam , N ,Y 12010

ICOM EAST
o., ACS . Inc
Bo ~ 331
R ' chil'd son , T ., . 75080
12 141 235 ·0479
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an HT with him so I len t him one of
mine. We talked back and fo rth with
Btackie JY9BB, at h is ho me, when he
was mobile, and even when he was
downtown visiti ng the pal ace .

If you're not into eati ng
parti cularly new and un usual fo ods,
perhaps all my discussions of the
foods o f J ordan will bore you . To me
visiting a new count ry is not o nly
seeing all there is to see - meet ing
people and talking with them - but
also finding out about the fo ods of
the country. Oh, I've read the horro r
stories o f goats eyes and thi ngs, but so
far I've run into noth ing but good and
interesting foods. The big step is just
to be willing to t ry anything.

On my last visit to Jorda n I had
d inner several times in a restau rant
around the corner from the ho tel. It
wasn 't a great restau rant, just a ru n of
the mill Jordanian restau ran t - but I
was excited about it becau se it was

Hisham Ansari JY5HA, -S«n!ary of the
Royal Jordanian Radio Amateur Society.

JY5UNM operating the KWM rig at JY6UJ
club station.

,
good t ime to ask - and I fo und that,
as I had recommended , to ur ists can
get a two week license with the JYB
prefix. What would I like? Perhaps
JYBWG? JYBNSO? I opted fo r
JYBAA.

Back at the hotel a li ttle later I was
met by Karl Schu lty WA2K BZ fro m
New Jersey who was a Motorola
techn ician operati ng out of Turkey.
He was in town for a few days d oing
some wo rk on Motorola gear for the
Amman po lice. Karl wanted to get a
visitor's li cense fo r J Y since he wou ld
be th ere off and o n for a yea r o r so. I
agreed to give his application to
Hisham in the morning to speed it up.
Karl fo r some odd reason d idn 't have

fo r the pu rpose and permits the
me mbers o f the club a lot of
freedom.

Fro m the University we drove
north of Amma n a few miles to the
ruins of Jarash. 30 miles. These were
discovered in the 20's aft er having
been covered by dust and sand for
some 600 years. Jarash was o ne of the
early Greek-Roman prov inc ial cit ies
and was in its peak in the first and
seco nd centu ries AD .

We walk ed amo ng th e ancient
columns, walk ing th e same st reets
once busy with iro n wheeled chariots
- where there are two sets of Roman
ba ths - a great ova l forum - th ree
theaters th irteen churches
fou ntains - triu mphal arches - even
the rema ins o f the stree t d rainage
system is still visible, complete with
first century ma nhole covers.

Lunch was served in the Jarash
resthouse. We had a dish called
musakham - a broiled chicken d ish
that was f inqer-likkin ' good, to coin a
ph rase. They take a you ng fry er,
flatten it out and bro il it on a thin
loaf of Bedouin bread - wi th pine
nu ts and some so rt of c hili-type
powder sp rinkled all over it . Yum.
The chicken fat seeps into the bread
and t he whole thing keeps you eati ng
far beyond normal limits.

Lu nch, we found , normally came
on abou t 2 PM, and it was so huge
that our appetite didn't retu rn until
along abou t midn ight, if at an . Lunch
usually inclu ded a n ice tomato salad
and the usual Arab dip s - humu s ba
tahini, a delicious mixture of mashed
sesame seeds and c hick peas with oli ve
o il and lemon juice - babaghanou sh, a
mixture o f fr ied egg plant , o live oil
and lemon - and so me other varying
dips, all good.

Not having slept much the night
before I was pooped and glad to get
back to the hotel afte r that big mea l
and get some sleep. On the way back
we dropped Martha o ff at home and I
made arrangements to come over later
that evening to t ry and wo rk home
from J Y9 BB.

Since I'd missed getting a J Y ca ll on
my previous visit. this seemed like a

The University of Jordan amateur radio club
has 23 OM's and 3 Y L's - here are JY5
UAA, UMS, UHH, UMM, UMR, UMN and
UNM, standing ou tside the door of JY6UJ.

The cabanas and swimming pools, part of
the Jordan Internat ional Hotel.

called in on 94 direct to let me know
that the tubes I'd bro uglt him for h is
Gladding we re both bad - and the
repeater receiver didn't work . It was
going to be a good day.

Lin and I yawned throug, b reakfast
in t he Inte rco nti ne n tal Hotel
coffeeshop - eating western style eggs
- I must remember not to order
sausage again - I'd forgotten about
that - it is Vienna sausage and not
exactly wh at I had in mind to go with
breakfast eggs. As we fi nished u p
breakfast we found Hisham wait ing
for us with Bl ac kie J Y9BB and his
wi fe Martha for a visit to Husse in
Youth City and a mapp ing out of the
details of our visit.

BJackie JY9BB and Prince Raad JY3HC.

At the Youth City we visited with
Ibrah im Ayo ub JY4 IA, the top signa l
o ffice r and an active ham - and we
met Prince Raad J Y5HC an d tried o ut
the statio n wh ich he has in his office.
We heard Raad on the ai r several t imes
during the visit to Jord an and worked
him a coup le o f times - so watch for
him, he 's very act ive.

From th e Youth City we dr ove on
up to the Jo rdan Universi ty and
visited the club station there and met
a few of the amateurs who we re not
involved in their fi nal exams at the
moment .

The station at the University
JY 6UJ consisted of a Collins KWM
and the log showed not only a lot o f
ac t ivity from the station, but
conside rable good OX. Those fe llo ws
keep that rig going. There are 26
ama teurs in the club, including 3
YL's! The shack is set up in its own
separate buil ding, which is excel lent
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JYSKST JYSKAA JYSKMB

YL 's oJt the girls' school in Kdfdk.

JYSKAL JYSKSL

Jordanian , while the hotel leaned
toward European food - leaned
heavil y. I wanted Lin to see the
Jordanian "salad" in part icular so,
after doing all we could to rebu ild
some fragments of an appet ite, we
headed for the restaurant, HT in hand,
talking on 2m with Blackie and Karl.

The salad filled the table - perhaps
a dozen dishes, or more. There were
four o r five dips, nice fresh pita
(bread ), and cucumbers, pep pers,
radishes, onions, tomatoes, etc. It was
a meal in itse lf. We also ordered the
roast chicken and chadwerma, little
strips of roast lamb inside a slice of
pita.

About half way thro ugh the salad it
was obvious that we could never
manage all that food so I picked up
the HT and called Karl - who arrived
about fi ve minutes later, talked in
over the HT, much to the ama zeme nt
of the o ther diners.

My sched time to talk home neared
so I left Lin and Karl to do what they
cou ld with the food and talked
Blackie in to me for a lift to his house.
By 2000 GMT the band was
reasonably good and JYBAA managed
to work W2N$D/l with good signals
both ways. The only news was that
the FCC had finally released the 220
MHz CB docket . Big deal.

Though he had spent a good deal of
the night typing up our it inerary,
Hisham was at the ho tel right on
schedule at B AM for the second day 's
jaunt . Lin and I had caught up on our
sleep a bit by th is t ime and were
better ready to face the ant iq uit ies.
Martha joined liS again this morning -

Four of the JYS'~ .it KaroJk. decked out in
local troJditional co~tume~. FamiJie~ oflen
spend ye.u~ making these intricately em
lKoidered dresses.

she'd been in Jordan for several
months, but had never had a chance
to get to see the archeological sites for
wh ich the country is so famous, so she
joined us on many of our trips and
made up for lost time .

I brought Karl 's license application
and handed it to Hisham. He checked
it over, asked what call Karl wanted 
I suggested JY9 K$ .- okay - so I
picked up my HT and called JY9KS
from JYBAA. There was a whoop on
the other end.

Our goal this morning was Karak,
about 73 miles south of Amma n.
There we first visited the girl 's school
where I too k some pictures of the
YL's present. Four of them went o ff
and returned a few minutes later in
their fami ly heirloom costumes.

Hi sham has been driving down to
Karek once a week to give classes in
amateur radio for the gi rl's and. the
boy's clubs there. When you consider
that about 80% "Of the you ngsters
st ic k with the classes - 100 sessions
of code and theory - to get their
tickets, you have to admi re their
tenacity . I don 't thin k many classes in
the U.S. graduate that high a
percentage of studen ts.

From the girl's school we went to
the boy's and found 19 licensed
amateurs anxiously waiting to say
hello and show us their stat ion - and
the log full of OX. Several of them are
well on their way toward getti ng
confirmations from one hundred
count ries.

On the way to Karak we stopped at
a resthouse for a Pepsi where Lin and
I bought schamaghs - the Bedouin
head coverings. These were worth a
lot to us when we went to see the
ruins of the crusader castle on to p of
the mountain at Karak. It was a bright
and warm day, but the wind was so
high that it kept us from gettting
unco mfo rtable - other than possibly
worry ing about being blown off the
top of the mountain.

The main fo rtifications at Karak
were built in 11 36 and, like me, are in
remarkabl y good shape, consideri ng
their age. The castle commands the
surrounding territory for many miles,
towering at 3400 feet over the valley
below - with the Dead Sea off in the
d istance. What a place fo r a repeater

o r a relay stat ion! I' ll bet that they
put a relay in there to connect Aqaba,
some 130 miles further south , with
Amman. It would be an ideal spot 
and there are two act ive ham clu bs
there to keep things perking - and
even join in the fu n.

The huge su bterranean vaulted
rooms are in good shape and not
easily forgo tten.

The restnouse at Karak was clean,
like the rest , and everyone was most
courteous and helpful. It is a pleasure
to vis it ruins without being badgered
by people trying to fleece you with
fake antiquit ies, postcards, and other
dodges to pry your doll ars away from
you. Instead of this hound ing tha t
you get in most countries, here we
were helped at all times by the Tourist
Police (their name for government
guides) Vllho are there to help you, not
for tips. They take a keen interest in
you and a pride in your enjoying your
visit to their spot.

For lunch we had kebobs with fried
potatoes - and t he ever popular
humis ba tahini and Arab bread.
Kebobs are ground lamb, molded
together like s au sage shaped
hambu rgers and roasted on a spit, like
a shishkabob. Good.

Back in Amman, late that
afte rnoon, we stopped off fo r some
pastry and coffee. Arab pastry, such
as baklava, is fantast ic. It is made with
paper th in layers of pastry, layers of
nuts or fruits, and d renched in honey.
Those readers who have the Time-Lite
cookbooks can see a photo of the
assortment available in Amman on
page 16 of the Mideast Cookbook.

Some of the licensed amateurs at the Karak
You[/) Center. Back row : JYS's KYA - KIN
- KMM - KRM. Left to right, in fron t:
JYS's KAQ - KAM - KKJl. - KHC - KMK
- KKH - KAG - KMD - K XM KNG.
Many are well on the way to DXCC, though
the club station is using ju~t a dipole at
present .



Amman, wifh Jebel EI Luweibida on the leff . A photogenic city.

Back at the hotel I got in touch
with JY9B B via 2m. Btackie had
isola ted the t rouble with the repeater
receiver - a joint came loose on the
trip ove r - resoldered it, and the
rep eater seemed to be working,
though not very well. We ascri bed th at
to th e ma keshift antennas he had on
it.

The hotel has a really first class
restaurant up on the roof - one where
the jet set dine and all that - so I
invited Blackie and Martha ove r to
have dinne r with us th ere. But when
we ca ll e d f or reservations we
discovered t ha t the rest au rant was
closed - a private pa rty - so we went
to the coffee shop restau ran t and had
nice, if stric tly American, steak
dinners with french fries.

Blackie wondered if I might want
to go back to his p lace and work 20m
for a coup le hours. No. It was about
11 PM and definitel y tim e to go to
bed . I knew th at Hisham, with car and
driver, would be there waiti ng for us
bright and early the nex t morni ng and
that his schedule was a matter of
hono r. Hisham took pride in our
stic king to that schedule.

Lin decided to sit o ut the next
da y's trip and t ry to catch up with her
guitar practice. She has been going
st ro ng o n learning classical guita r and
it doesn 't take much of a lapse in
practice to slow down the process.
The schedule we had been following
left her with no time at all for
pract ice. The Wednesday schedule
included visits to two ham club
stations, th e Royal Signal School, and
lunch at th e Signal Off icers mess. Lin
is more into ru ins and mu seu ms th an
ham clubs so this was a good day for
her to miss.

•

Blackie and Martha were in terested
in seeing the Signa l School, so they
were there at depart ure t ime as I
struggled down with my bag full of
came ras to greet Hisham - who was
brigh t and cheery, as usual.

Our goal this morning was Zarka, a
town a few miles to the east of
Amman and our fist stop there was
the AI Hussein Secondary Girls School
where we were met by another bevy
of very att ract ive gi rls. In all my years
in amateu r radio I've never see n so
many beauti ful YL amateu rs togethe r
in one place. If th e wo rd gets arou nd
on this it could lead to a lot of visiting
OMs. I'll leak the word .

Hisham has licensed 26 girls at the
AI Hussein school so far and has quite
a few more getting read y for their
exam. The club station th ere uses an
FTDx101 with a dipole - call JY6HS.
The gi rls are real ly into a SL collecti ng
and many have st ruck up friendsh ips
over the ai r. They all are enthusiast ic

about learning English better via
amateu r rad io and the fondest wish of
mo st o f th em is to someday have th eir
own stat ion.

Frankly , afte r talking with the girls
and boys who are hamming over here,
and finding out how imp ossible it is
fo r them to get equipmen t, I am
hoping that the readers of 73 will take
a long serious look at thei r unused
equipment and make it availa ble for
kid s like these. Old receivers, old
sideband or CW exciters, old ri gs - all
wo uld be a Godsend to these
enthusiastic people. I ta lked with Ki ng
Hussein about this and arrangements
have been made to take care o f gening
equipment from the U. S. to Jorda n,
tax free , sh ipping free - for ham clubs
and ama teurs in Jordan .

The ne xt stop was the Royal Signal
School where the army technicians are
tau~t radio and elect ronics. This
harkened me back to my days at the
n a val rad io materle! school on

JY5HHB

J Y5HD Y
YL 's a t

JY5HFM

JY5HNI

the Al Hussein school in Zarkii.

JY5HJM

AlmOSI h.lf the qita who run

JY5HMK

JY5HAD
the dub sr.rioo

JY5HHH

JY5HBS
JY6HS Me shown . /Xlve.
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V Your assurance of Performance and Quality

IVAESU I Transceiver
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More For Your Money
FTdx401
Built-In AC Power Supply
Built-in WWV 10 MHz Band
Built-in Noise Blanker
25 and 100 KHz Calibrators
VOX
Clarifier
Break·in CW with Sidetone
600Hz CW Filter
1 KHz Readout
Selectable SSB
6 Month Warranty by Dealer
Cooling Fan

$599.00
No charge
No charge
No charge
No charge
No charge
No charge
No charge
No charge
No charge
No charge
No charge

Total only $599.00
Amateur Price Net

Price Subject To Change

Tomorrow's Transceiver Today: 20 tubes plus 50 silicon semiconductors,
passive crystal filter (6 pole), velvet smooth tuning, 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.

ractory Service is available even after your warranty has expired for the cost of labor and parts.

VAESU DEALERS:
HENRY RADIO STORES I 213·471·6701
Los Angeles, Anaheim, Ca., Butler, Mo.
HAM RADIO OUTlET I 213-272.Q861
Burlingame, Ca .
RACOM ELECTRONICS / 206-255-6656
Renton. Wash .
WILSON ELECTRONICS / 702-457-3596
Pittman, Nev.

ED JUGE ELECTRONICS / 817·926-5221
Fort Worth, Tex.
AMATEUR ELECTRONICS SUPPLY / 414-442·4200
Milwaukee, Wis., Cleveland. Ohio, OrlandO. Fla .
FRECK RADIO & SUPPLY / 704·254·9551
Asheville, N. Carolina
HARRISON RADIO / 516·293·7990
Farmingdale. L. I., Valley Stream, L I., New York City, N . Y.

YAISU

V

YAESU MUSEN USA INC.
7625 E. Rosecrans Avenue, Unit #29
Paramount, California 90723 Phone 213·633·4007
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was d ifficult to ma ke rice balls wi th
that soggy stuff which tended more to
ooze between the fi ngers than gather
into the req uired lumps. The lack of
p ractice did n't spoil the fu n or the
taste one bit - and I'm looking
fo r wa rd to gett ing expert at
mansaff ing.

Why the right hand fo r ea ting?
Well , ahem, just a bit o f Arab protocol
hanging fire from the old desert days
before the invention of to il et paper
when the righ t hand was used for
greeting and eat ing, and the left hand
fo r - err - other things. Perh aps you
can imagine what a serio us problem
thieves had o nce their right hand had
been hacked off - they could no
longer ea t in companv.

Lin. XY£. of Wayne JYBAA.

U n was sorry to miss the mansaf
feast , but not all that d isappo inted to
miss the ham clubs, the signal school.
and that sort o f thing. She managed
about six hours of guitar p ract ice, so
she was a lot happ ier.

We had a long trip ahead of us the
next morn ing so we rendezvoused
early and got away from th e hotel by
7 AM. Our goal was Aqaba, a small
town on the gulf of Aqaba , a branch
of the Red Sea. 210 miles to the
south . On th e way we wo uld visit the
ancient city of Petra , 170 mi les so uth.

Over a period of five hundred years
the Nabataean Arabs lived in Petra
and ca rved it out of the stone
mounta ins. This was a st rong ci ty
about 300 Be . being on the caravan
ro ute from Mecca and other places to
the south of the way to the
Mediterranean. Rome conquered it in
106 AD and added the usual theater 
also carved out o f the rock - and a
columned street, temples and such.

The crusaders built a fort there in
the 12th cent u ry. bu t changing trade
rou tes cu t the income fro m this

•
,

You ear mansar wrm your righ t ndild ,
standing up. Boiled lamb with a huge pile of
rice and the most delicious sauce you ever
tasted. It takes practice to ea t with one
hand.

Operation at the club station was
interrupted by word that lunch was
ready. The main course was one o f the
best known J ordanian specialt ies.
Mansaf. You may have read about it.
Th is is not onl y incred ibly delicious,
but it is real fun to eat. It is served on
a very large platter o n a table and
everyone stands aro und the tab le,
ea t ing with their right hand . Lefties
have a problem. There is a huge
mount of rice on top of very large
slices of Bedou in bread - and then all
aro und th e rice are pieces of bo iled
lamb. A yoghert meat sauce is po ured
over the whole works - and each
person is served a hot glass of this
sauce.

The idea is to break off some lamb
from a bone and then work a gob of
rice around the lamb, all with one
hand . When you get it into a ball you
sort of flip it into your mouth , like a
la rge marb le . Th is ca ll s for
co ns iderable dexterity and very
careful aim when you flick. It is
difficult to keep tha t left hand out of
the act io n, although it is acceptable to
use it for the glass of sauce. The sauce,
by the way , tasted very much li ke one
that I make to go with chicken - a
sour cream and white wine mixture,
with some on io ns.

I found my hand getti ng goo ier and
goo ier, with rice st icking all over it. It

Shukri has over J50 coun tries opera tmg the
club sta tion JY6 RS at the Royal Signal
School in Zarka , just east of A mman. Other
ops at this station include JYS 's REM, RAS,
ROM, ROT and RBM.

Treasure Island in 1943 - hmmm,
thirty years ago. They teach th e basics
o f electronics as well as the working
and servicing of all of the radio and
signal equipment used by the army.
T h is r un s the gamu t from
sophisticated synthesized gear all the
way back to things like that Russi an
Mark II tank transce iver th at was
sell ing surplus for $30 in 1946 
Gimbels ran a special on them, be lieve
it or not. They were so useless that
hams were never much interested, r
preferring tnem as boat anchors to
rigs. Jordan is sti ll using these gems .

Perhaps a 'NO rd of explanat ion
would clarify t hings at this t ime.
Jordan is in a partic ula rly difficult
positio n - the country has vi rtually
no natural resources. There is no o il,
darned little wa ter, no sources of
generating power, and about 90% of
the food has to be imported. The only
thing exportable is phosp hate and
they shipped out about one million
tons of that last year. The main
income is fro m tourism - wh ich may
explain why J ordan has paid such
detai led attention to making tourism
perfect in every way they can think
of.

ft is surp rising to see so much
const ruc tion and long range plans
under way in a cou ntry so recently
devastated by civil war. The poli tical
situat ion appears to be stabili zed fo r
so me time to come now and th is has
made it possible for th e entire cou ntry
to set its sights on bui lding for the
future.

There is no way to do just ice to the
c o m p l e x i t i es of the
Israe I·J 0 rd an -Pa Iestinian pol itlcat
probl ems in much less than a book 
and the emotions involved ma ke it
rather non-productive to t ry to be
even handed. I've had people give me
hell for even showing slides of Jordan
- and we've lost more than one
advertiser that 's a fact . The
pressures in Jordan have eased to the
point of being unnoticeable since the
Palest inian guerillas have been moved
out of the countrv and up to Syria
and Lebanon. It looks to me as if the
tensions have eased substantially in
the area.

Tensions in Syria and Egypt are
kept high for in ternal pol itical reasons
in those countr ies, and while there is
always the possib ili ty that these
cou ntries may be able to precipitate
trouble. it would appea r that they will
no lo nger be able to involve Jordan 
at least for th e to rseeebte future.

They have a part icu larly active ha m
club stat io n in the signals school and
the chief op , Shukri , using the call
J Y6 RS, has well over 150 countries
worked. Other particularly active ops
at this club station are JY5's RAS,
REM. RBM , RGM and RG T.
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source and the city gradually was
deserted . Petra was lost to the world
u ntil accidentally d iscovered by a
Swiss explorer in 1812.

We arrived at Petra about 11 AM
and , after a cold d ri nk of Pepsi at th e
beautiful resthouse - much of it cut
ou t o f the limestone mo untain - we
put o n our Arab headdresses and
mounted our Arabian horses for the
rid e throu!tl the city . Lin led the way
- I fo llowed next. balancing my
camera case on the sadd le and
snapping pictur es wi th this lens and
th en that as we rode throu gh the siq 
the very long winding defile between
rock cliffs that tower 300 fee t o r
mo re on both sides fo r perhaps a mile
or more. Hisham, ever game for
anything, kept up the rear on his
horse.

It was fascinat ing to see how that
Petrans had carved tro ughs fo r water
on both sides of the defile, permitting
water to run its lengt h. The ride
throu g, the devlle was cool - the
temperatu re was pe rhaps in the low
80's but once in the sun I
apprecia ted the shamagh on my head,
even thou!tl I had to struggle a bit
wi th it now and then when my camera
st raps would wrench it awry .

The first glimpse of the city is
throu!tl the defil e whe n the t reasurey
sudden ly comes into view - sh ining
pale red in the sun - a fantastic
building carved right out of the stone
mountain. That set my cameras to
snapping so fast I could ha rdly keep
up wit h them - black and wh ite for
the magazine - color for maybe a
cover and for hamfests and
bragg ing. Wide angle, telephoto - I
was whi pping cameras around,
jumping here and there - hold still.

Since seeing that city I decided that
no description is really possible and
the only honest alternative is to get
every possible reader I can to go there
and see it perso nally. The cl iffs of the
city are busy with patiently carved
homes - comp lete with stairs cut into
the face of the cliff end even water
aqueducts lead ing to a great ma ny of
them. How about homes with ru nning
water in them 2000 years ago! And,
being carved out of the mou ntains,
they are cool even in the hottest
weathe r.

An archeological expedition was
hard at work in the area, diggi ng
away . More pictu res. And they have
an interesting museum in some of the
caves up on the side of a mountain
which you get to by going up the
ancient carved stairs. The theater, a
newer add it ion, about 200 AD, seats
some 3000. It goes on an d on .

There is a resth ouse rig ht in the
center o f the old city of Petra where
they can put up about 70 people for
the night. if desired. Some of the
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First view of the city of Petra as y ou come
on horseback through the long defile.

rooms are in the ancient caves. so that
might be an experience - particularly
for someone sensitive to the occult.

But we were on our way to Aqaba,
so we finis hed o ur drinks, pictures and
took one last remem bering loo k as we
swu ng back o n our ho rses fo r the trip
back up th rough the long defile .

Late in the afternoon we arr ived at
Aqaba. A lot could be said about the
beauty of d riving through the desert
on the way - in some areas vast
sections were planted - wheat, I think
- though how any th ing could grow
here is a mystery to me . There is no
rain at a ll in Ju ne or July - and
perhaps a coup le of days in August at
best. The rain comes in the winter 
and perhaps there is enough to stick
and keep work ing through the
summer.

We passed the area where Lawrence
of Arabia was filmed and
succeeding vistas of incredible beauty.
We paused at a reath ouse on a
mountaintop for cold drin ks
pictures - and whatever. What a
fantastic spot for a repeater.

The gulf of Aqaba is a gorgeous
blue color, with the small city of
Aqaba on the left and the Israel city
of Eilat on the right, o nly a few
meters away. Th is is Jordan 's only
seaport - and it is certainly out of the
way , with the Suez Canal closed. Sy ria
and Iraq have their borders closed,
which means that goods shipped in to
Jordan must either come by air or
around Africa and up the Red Sea 
one hell of a long t rip .

While I realize the frustrations an d
resentment of the Palest inians against
Israel, this situation, wh ich helps to
prevent some sort of agreement on a
c o rr idor through Israel to the

Medi terranian, is excessively cost ly to
Jordan. The high costs of importi ng
th ings slows down the growth o f the
country by forcing people to pay too
high a price for things - and slows
down growth also by making it
ext reme ly d iff ic u lt to ex port
anything.

We checked into one of the two
first class resort hotels and had a late
lunch. Karl, who had driven down the
day before to work on some police
equipment , called in on 94 and carre
over for a visit . Two meters sure does
help to make travel enjoyab le.

Later Li n and I put o n our sui ts and
went for a swim in the Red Sea. As we
were swimming Ki ng Hussein circled
overhead in his small plane - he was
down fo r the weekend to visit with his
family .

Even thoug, the wate r of the gulf
keeps thi ngs cooler than they would
be ot herwise, we appreciated th e air
conditioning of the hotel fo r sleeping.

The next morn ing, after one more
dip in the Red Sea - and a good
breakfast with bacon and eggs - plus
a Jordanian breakfast for Hisham
which, while good, didn't seem as
satisfying as the old favorite. I like the
goat cheese and the humus spread 
Lin d igs the olives - but after years of
o range ju ice an d eggs - etc.

I dozed off during much of t he lo ng
drive back up through the desert, not
coming full awake until we reached
Madaba, just 20 miles from Amman.
Here we stopped for some cold drinks
and then went off to see as ma ny of
the mo saics for which the area is
famous as possible. We drove up to
Mt. Nebo, not far away , and visited
the spot where Moses viewed the
promised land. We could see across
the end of the Dead Sea into Palestine

The Treasury at Petra. carved ou t of the
rose-colored rock of the mountain. Inside
are a large room and two sma ller rooms.
Carved out around 300 BC.
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JY5MAM, one of the principle opera tors at
the Madaba club station in the Youth
Center, JY6MC.

Our next sto p was the earth
satell ite gro und station, a few mi les
north o f Amman. They pick up the
signa ls there and relay them via
passive reflectors into town. Passive
reflectors, if you 're not sure, are those
big b ill board size thi ngs you see here
and there o n mo untain tops.

Th is satelli te station is how I was
able to rather quickly make a p hone
call to Amma n from New Hampshire
- and have a call that was clear and
loud. Not very many countries are
hooked into the satellite system as
yet, so the resu lt is that you can call
the U. S. from Jordan a lot easier than
you can call into the nex t coun try.

The big dish is run by a computer
and was put in by Nippon Electric.
The emergency power supply consists
of a couple of big diesel generato rs 
with ba tteries to take the load d uring
the few seconds it takes to get the

finds that it has to try and keep up
with the propaganda b;o rrage by
se tt ing up ever more powerfu l
t ransmi tters.

The Jorda nian p loy is to provide
honest and unbiased news - to try
and p rovide a calming influence
between the shrill cries of their
neighbors and the extremists. It is
u nfortu nate that no one gets much in
the way of follo wers in this way - the
followers seem to go o ff after the
mo re emotiona l " leaders."

The d irector o f the rad io system
exp lained that he regretted very much
that there seemed to be no altemative
to setting up two 1,2 megawatt
broadcast transmitters - a $12 million
investment. Plus about $1.5 million a
yea r in operati ng cost fo r them
Jordan has a great need for this
money for o ther developments - but
witho u t some counter to the
p ropaganda, there might not be a
Jordan. I'll tell you this, I'm su re that
if anyone anywhere can come up with
some other good solut ion to this
pro blem, they will find wi lling ears.
Keep in mind that inexpensive
t ransistor radios have made rad io a
very impo rtant commu nicatio ns
med ium in low income count ries.

o n Bedouin b read with spices and pine
nuts over it. There just has to be some
way to get you over here to see this
and taste it! It isn 't fair fo r me to
enjoy someth ing th is much without
sharing it with everyone.

That night I got o n the air again as
JY8AA and found that although most
o ps had wo rked JY by now, I was the
first JY8 they 'd heard and th e prefix
hunters were vigo rously at it
interspersed with Italian stat ions, who
appear to attack anything that moves.
It is fu n being rare OX like that - a
lot of fun . 1 worked stations all over
Europe - with the pileups toppli ng
over on me now and th en . Then the
U. S. came in and a co ntact with the
home stat io n where I found that
th ings were going as usual - an o ffice
party had replaced work fo r the day
at 73.

On our six th day in J ordan we first
drove to the television studios and
explored them. Having worked in
television in both engineering and
d irectio n, th is was familia r terr itory
fo r me. They are just converti ng to
color and are greatly expand ing their
operation. I talked a bit with the
d irector of the station and was
imp ressed with his grasp of the
economic and po lit ical situation - I
guess I keep expecti ng to run into
emotiona lly biased people and am
constantly surprised to find level
heads. Delusio ns are bad enough with
average ci t izens, but are a se rious
liability in top level jobs.

The next stop was the broadcasting
stu dios - rad io is still an important
force in the Mideast, what with Egypt
pouring out p ropaganda and venom
against Israel , Jordan, and any other
country that fr ustrates the political
asp irations of Sadat. Ditto Syria and
Iraq . Much against its will, Jordan

In Madab.1 you can see a great many ancient
mosaics such as this Me which has just been
recen tly discovered and has not yet been
cleaned of the dirt covering it. The swasnca
is a very old good luck sign .

:rJMo beach at Aqaba is lovely - and look at those mountains - wtJa t a spor fo r a repeater!
:rJMore are fint class resort ho tels here on the Riviera of Jordan. This is Jon:Ian 's only .aport.
The Gulf of Aqaba is part of the Red Sea and they have skin diving, water skiing and grHt

.swimming.
and Jerusalem. Quite a bit o f work has
been done on this site to preserve and
repair extensive mosaics laid down at
different ti mes, from abou t 300 Be
unti l th e Byzantine t imes. This work
is painstaking and fascinating to see.

The mo st famo us mosaic of aUis in
this town - a mo saic map of Palest ine
in the 6th cen tury . The map sha m
Eqypt and Palestine with a deta iled
representation o f Jerusalem as it was
in the days of Justinian . Thi s is the
onlv map ex istent o f th e period.
White blocks on black lines d epict
roads. Ancient monestaries in the
desert are shown.

We saw some recently discovered
mosaics - some which had not even
been uncovered as yet - and we
learned that there are many more
awa iting discovery as the locations of
old churc hes are fou nd.

A Bedouin tent o utside of the
Madaba resthouse was ou r lunch stop.
We lou nged on cush ions o n the
Persian rugs which covered t he ground
as we wa ited fo r lunch to be served.
There was the ritual round of Bedou in
coffee and then we were into a
delicious musakhan - chicken bro iled
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Mockl of the earth sateUite station which
permits Jcrdan to have uceUent phone and
television 5IIIrvice via the 100 foot did!. The
station is a few miles north of Amman.

qenerators go ing. From the big dish
we Drove back to Amma n and t he AI
Hussein Youth City - a comp lex of
pa rks - playing fields - au d itorium 
swimmi ng pools - and a n ath letic
fietd with a huge grandstand. Here we
toured the immense place and ended
up with a luncheon served in the
restaurant. Most of the active JY4 and
J Y9 amateurs were there for this
occasion of state, with Prince Raad
JY5 HC being the host.

Food aga in. We started wi t h the
Bedouin coffee ma neuver and t hen
were presented w ith jumbo shrimps
on a skewer - about eight of them.
This , with the normal Jordanian salad
and dips in the middle of the table,
was enou~ to fill anyone. The
shrimps were huge and del icious. Just
as Lin and I managed to fi n ish them
off, in came the main course. The
shrimp. h ad merely been the usual
English fish course - served be fore
t he mai n meal.

The ma in course was a veal steak
with pate (somethi ng like liverwurst]
- and the desert was something new
for me - rose flavored ice c rea m. Yep,
rose. Good too. Y'hear that Bask in
Robbins? Why are you trying to waste
our d igestions on bubbtegum ice
cream when you could get go ing on
rose and who knows what o ther
flower flavors?

I go t in another even ing of 20m
operating while Lin worked on her
guitar p ractice. I stuck it out t h is t ime
until the wee hours, working in to
South America, Japan, and just about
everywhere in the world . JY8 is not as
rare as it was.

The next morning we had set aside
for gett ing the two meter repeater
going. Blackie had it working fairly
well at his house - t he job now was to
get it set up somewhere high to serve
the whole city. Hisham, Btackie and I,
with an army driver, loaded the
repeater into a car and headed off out
of town . Hey, what happened to the
idea o f putting the repeater on the h ill
overl o oking the city? Hisham
explained that the mosque we wanted
to use couldn't be entered today since
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this was ~unday and we would have to
try it somewhere e lse .

The somewhere else was about ten
miles out of town to the north . It was
a nice loca t io n on top of a hill with a
beautiful tower - 200 foo t or more
high. With misgivi ngs' watched whi le
a couple of army me n zipped up the
tower and set up the rece iving
antenna . I have to ad mit that I ha ve
never set up a repeater with greater
ease. We t hen set up the transmitting
antenna about 100 feet tower than the
receiving antenna and I turned on the
repeater. No troubles apparent.

We kerchunked our hand un its a
couple t imes and then Btackie drove
off in his car in one d irectio n wh ile
Hisham and I took off in the o ppos ite
dir ec ti on , a ro und a formidable
mountain . The repea ter d isappeared
almost as soon as we wen t around the
mo unta in. Hmm - I expec ted some
problems, bu t nothing as bad as that!
We turned around and drove back,
picking up the repeater again when
within a couple miles of it. We would
never be able to use that from Amma n
which was ten miles away .

Gru mbling, I had them take d own
the a nten nas and pac k up the repeater
so we could take it to Amman and put
it up on the b iggest hill overlooking
the city . There was a passive reflector
sit e not far from th e top of this
mountain, so we headed there. No
towers at this site, just a couple of
those billboards, so getting antenna
separation for the repeater was going
to be a challenge.

At first we put the rep eater on t he
ground under one of th e reflectors
and snapped one qutter-clip antenna
to t he top of the reflecto r and another
to the bottom. Even w ith only about
20 feet of spacing I cou ldn 't detect
any desensit ization - that was odd.
We kerchunked again and drove off in
opposite directions again . With in
blocks I found I had lost the re peater.
Somethinj is very wrong. Could t he
problem be desense? Or what? Blackie
and I pondered the sit uation:

Hisha m and I retumed to th e ho te l,
on the other side of town . Here I
made a test with Blackie and found
that while I was coming throu!tl
9--plus on 94 d irect to his HT, I wasn't
making it on 34 throu!tl the repeater
receiver. Okay. now we know! Let's
take a look at t hat receiver board and
see if the anten na wire is broken off
o r shorted. Blac kie opened it up an d
removed a little piece o f solde r - and
we had a beautifu l wo rking repeater!
A litt le chip ac ross the antenna input
was all it took - there still was
enou~ zoop :0 work with nearby
rigs, but weak signa ls could n' t make
it.

I could work into the repeater even
from inside the elevator of the hotel

and it wasn 't long before I'd had
contacts with Karl - Major Zaza
J Y3BZ, the perso nal aid e to HM , 
Prince Raad and others. I'd brought
along three hand units plu s a TR·22
and they were all in use.

Tha t afte rnoon word came that HM
had me on his schedule for a vis it. I'd
been wa iting fo r t his, so I put on a t ie
and jacket, grab bed up my list of ideas
an d impressions, a nd we a ll headed fo r
the palace . I almost to-got to br ing
along the menu board v!hich I had
gotten for HM - a nd some New
Hampshire candy.

Major Zaza greeted us - Bteckie 
Hisham - Lin end me . and showed us
into the receptio n room. Soon HM
joined us, with Prince Hassan , his
b rother. I started talki ng.

Hisha m, who has an eye for these
th ings, t imed it at o ne hour and fifty
minutes. I covered a lot of ite ms 
some of possible interest - some
already in the works - some probably
not too orecucal.

I was unpressec by the p ossib ilit ies
of a vast canyon , miles long, called
Wadi Mujib. During the ra iny season it
is o bvious that a tot of water runs
down this wadi and off into the Dead
Sea. It loo ked to me as if it wou ld be
possib le to make a dam on t he
downward side of this wadi and thus
collect the water that wou ld normally
run into the sea. Th is water could be
pumped up to the top of the wadi and
fed by gravity to irr igate the
surrounding desert. I had suggest ed
this to seve ra l people, only to be
argued that it couldn't be do ne. HM
assured me that they are wo rki ng on it
a nd t hat it will indeed be done. Not
all my ideas are practical - eve n when
they a re as grand iose as that .

The road throu!tl Wadi Mujib was
exciting - it wound down one side of
the canyon walls, hairpin turning back
and forth - then across a bridge on
the bottom over the dry riverbed 
and ha irp ins back up the other side 
I' ll bet that goes up 4000 feet on
either side ! Along th e way we passed
road markers put the re by t he
Ro ma ns almost 2000 years ago - still
at t heir job.

After I finished expoundmg on my
ideas we a ll went up to the third floor
to the hamshack - in a little a lcove
just off the roof. I set up the menu
board and made a couple slow scan
television co ntact s wi th VU2's, one as
JY l and the other as JY8AA, wh ile
HM loo ked on. Queen Alia, HM's new
bride, came up and greeted us - she is
lovely - beau tifu l! Lin had to remind
me that it would be prudent if I were
to take some pictu res of HM at this
t ime. I was so wrapped up in the slow
scan contacts I almost forgot about
everyth ing else.

It was time to let HM get a c rac k at
the slow sca n so we all trooped back
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. . . rugged construc
t ion, reliable per
formance and heavy
d uty components,
plus unique modern
sty ling. The ti ted
RF deck face, up
for easy visibility
and convenient
operat ion. If you
are one of the more

• th an 3000 happy 2K
owners, trade up to the new 2K-4. If you are
not one of the group, now is th e t ime to join.
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The Tempo "ONE-' SSB transceiver
represents the culm inating achievement
of many years of experience in the
amateu r rad io field. Modern design,
superb pe rformance, sturd y const ruct ion,
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" W orld's Largest Distributor of Amateur R adio Equipment" ric es Su OJeCl [0 Change w'thout nonce
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Brigadier General Ayoub JY4IA, Wayne
JY8AA/W2NSD and Hisham Ansari JY SHA ,
secretary of the RJRAS.

The fi rst stop was the ham club at
j the youth center there, JY5 IC. There
, were only a few ops present, but 'M!

talked fo r a while and I snapped some
pictures to show back home. From
there we drove up to a point
overlooking the borde rs of Syria and
Israel - with a fine view of the Sea of
Galilee. We went throu!tl a few of the
ru ins here - spotti ng some mosaics
that wo uld soon be uncove red o n the
site of .an old christian church ci rca
perhaps about 400 AD.

Much o f Jordan is o n a plain about
3000 feet above sea level - which
accounts fo r its relatively cool climate
- the altitude does make a profound
difference. As soon as we wou nd.our
way down from the plain to the hot
springs at AI Hemme, much closer to
sea level, we found ourselves in a hot
climate with tropical trees growi ng all
around.

The hot sp rings are very he lpful tor
many ill nesses and we saw people
being brought to the baths on
st retche rs for healing. This is a
popu lar type o f healing in Europe.
too.

Our lunch was served by the large
swimmi ng pool - starting again with
the strong, sour Bedou in coffee - the
ritual where you have to give the cu p
a little wiggle as you return it if you
are going to ward off a refill. Then
came the big salad - and platter after
platter of small beef steaks and
chicken - a belt-busting feast. Fresh
apricots, cucumbers and plums came
for desert .

On the way back I dozed o ff a bit,
ge tt ing rested for the farewell
reception coming that evening at the
Royal Automobile Club.

Many of the top men of the
•

country were at the reception and I
had a chance to talk wit h Quite a few
of them. The most important piece o f
news came from Ali Ghandour of
Alia. the Royal Jordanian Airline 
and that was about the coming f lights
from New York by Alia, starti ng in
November. He explained that the re
wo uld be a spec ial group rate fo r a

.....

idea of possible commercia l
development. T h e physical
construction was the most stu rdy that
I've seen - and the unit is designed
for ultra-simple servicing - a coin
being the only tool needed for taking
it apart and changing the plug-in
modules.

They are also hard at wo rk on an
optical scanner that would read the
writ ing on a page and co nvert it into
digital info rmat ion. This has many
appl ications in communica tions - in
computers - record keep ing. With
wo rk li ke this going on, no wonder
they are so en thusiastic about the
amateur radio program throughout
the top level of the government.
They'll need every technically
interested person they can get if they
are going to start manufactu ri ng
t ransceivers and computer equipment.
I don't think I'm exaggerati ng when I
say that I think that plans like this
would have been tota ll y impossib le
just th ree years ago.

Ou r interest in the wo rk at the
Royal Scientific Society put us behind
on Hisharn's schedule for the first
t ime in a week. We did n't have much
time to oblige the television crew that
was there doing a film of us for the
news that night - thou!tl we later
heard that it came out well and was
most interesting. Martha, Lin. Hisham
and I piled into one of HM's new
Volvo's and our driver headed north 
past the satellite tracking station
past Jarash - and 73 miles to lr bid .

downstairs and bid HM and Queen
Alia goodbye.

That evening I again held forth on
20m - getting in as many slow scan
contacts as I could via my tape
recorder. Most of the SSTV group
were too busy making local contacts
to even listen for me, so I made far
fewer than I hoped for. Time after
time Italian statio ns would come on
chan nel and fire up with endless slow
scan pictures - sending for ten or
fifteen minutes at a t ime unt il I had to
move off channel and try to get away
from them that way. Few o f them
could apparently understand one
single wo rd of English so my sobbing
pleas to just send one or two pictures
and let me work some more stations
Volent completely unheeded.

With the exception of the slow scan
frustrations. DXing was first rate and
my log sheets filled up rapidly - the
main problem being to get the calls of
the mul t itudes ca lling. I had my best
luck when I asked fo r statio ns with a
one in their calls - then a two - etc.,
wit h the ever present difficul ty o f the
large nu mbers of I's who apparently
had no knowledge of English, and
were not about to cooperate in
anything I had in mind - "the QTH
here is Ctvitevecchia, I spella for you
twice, C - Canada . . . .. etc.

Monday, my last day in Jordan, had
us scheduled for a visit to the Royal
Scientific Society - then a drive up to
the very northern border of Jordan to
visit the youth club in Irbid (and the
ham club station there). with lunch at
the AI Hem ma hot springs on the
Svr ian-ls rael border to Jorda n. Blackie
and Martha came with us to t he
Scienti fic Society where we were
jo ined by Col. Ayoub J Y41 A and
shown around by Elie Ba~dady, the
president of the Society.

The scientific equlprnent in the labs
was impressive and must be most
helpful to students wanting to go into
advanced studies. Even more
impressive were the p reproduction
models fo r a high band walkie-tal kie
which th ey are worki ng on with the

,
JY5IBM JY51AT JYSIMH and JYSIBR

Operators at the club station at [rbid, a city near the northern border of Jordan. The club
station is located in the Youth Center of Irbid. Nearby there are many newly discovered
ruins which are being uncovered.
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one week visit in J ordan - only $340
round t rip ! The fi rst class fare is about
$1500 - the special tourist 14-day
rate is about $800 - and that was the
cheapest I'd found so far .

Remember that Jordan is almost
twice as far as London from New
York. It 's almost 6000 miles.

In addition to the special fare, Al ia
has arranged for special rates at the
Jo rdan Intercontinental Hotel - a
tru ly first class hotel. Th is mea ns t hat
the tota l cost o f a visi t to Jordan fo r a
week would run about $600. On that
basis it would seem prudent to sta rt
thinking in terms of organ izing a 73
tour of Jordan for, say, next spring. In
addit ion to seeing some of the most
remarkable antiquit ies, eat ing exciti ng
new foods, and probably meeting one
of th e key men in the world today:
King Hussein .

If thi s has p iqued your imagination,
you might consider that I understand
that there will be a f irst rate DX ham
station set up in the hotel - plus that
34·94 repeater in Amman - you' ll
bring a hand unit with you, won't
you? - and, fo r f rost ing on the cake:
a ham rig o n the plane to be used
during the fl ight over and back!!!
That's a th ree exclamation pointer if
there ever was one.

The next day Lin and I packed and
got o n the morn ing fl ight to Cairo via
Alia Airlines. On the way to the
airport HM called me via the repeater
and thanked me for tak ing the t ime to
come over and see the coun try and
give them my ideas on development . I
don 't know how much value my ideas
have for J ordan, but I do know that
the visit was a priceless t reasu re for
my memo ry.

Secuntv measures are strict and I
found guards on the plane making
sure there was no fu nny business.
Th at was n ice.

The food was just as -first class on
th is short trip to Cairo as on the one
down from Lo ndon. They sure pu ll
out all stops on serving excellent food.

A short while later we got off the
plane in Cairo where it was hot - very
h ot. The hassles started almost
immediately . They demanded that
everyone change S80 each in U. S.
mo ney into Egypt ian currency before
they would let us out of the entry
room. And we had to list all of the
money of any kind that we had along
- this list to be compared to ou r
declaratio n upo n leavi ng to make sure
that we don't indulge in buying
Egyptia n Pounds at the low black
market rates.

Once free of tha t hassle - imaqine
them insisting on us spending S80
each fo r a two day stay - we started
out towa rds the taxis and our fi rst real
brush with the constant attempts at
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JY8AA, JY4IA, JY9BB, JY9GR and XYL,
JY9FOV.

fleec ing that became a part of this
visit to Egypt. Havi ng been there
before I asked the first taxi driver who
rushed up - foll owed by the pack - if
he had a mete r - oh yes indeed 
okay we want to go to the Nile Hil to n
- our bags were grabbed up and put
into a car trunk - where is t he mete r?
- suddenly ,the tax i d river knew no
English - how much for the trip I
asked h im - his English was barely
discernable now as I decvphered two
pounds from the long explanation he
was giving. Hmmm - that 's not bad 
about $3.50 - and it is a lo ng trip.
Just to be sure I turned to another
tax i and asked him how much it
would cost to the Hilto n - oh, less
than one pound - okay, take t he bags
out and into this cab with a meter 
the metered fare came to 73 piasters
(by coi ncidence), so I gave the driver a
pound (100 piasters).

There are an incred ible number of
very poor people in Egypt so they
have worked out a system - like one
man takes each of your bags when
they are ca rried anywhere - this gets
a little more in t ips. Merely neari ng
the door of the hotel on your way out
brings a swarm of "guides" who will
take you anywhere and show you
anything - for a very nice price. They
are so perslstant that eventually it
keeps you from even wanting to leave
your hotel room. You can't sha ke
them - and if you do get away,
withi n a block more have spotted you
and zeroed in. They expect a no from
you and seem to count on wearing
you down by pers istance.

Though I tried many dodges, the
on ly one that seemed to have any
possibilities of working was where I
would turn o n the nearest con artist
and demand 10 piasters from him in
exchange for taking his p icture
which I promised I wou ld show all
over the U. S. - explaining that he
might become a famous movie star 
Omar Sharif - etc. That backed 'em
off.
The Pyramids

By sh rewd bargai ning I was able to
engage a guide with a car for the

whole day t o see the antiquities at
only about five times what I should
have paid. We drove to Memphis and
saw the big statue they have there 
lying down - with a small sphynx
outside. We went to visit some of the
tombs - rid ing across the desert on
donkeys. We rode camels at the site of
the sp hynx and major pyramids - as
well as some Arabian horses.

The desert sun was too much fo r
Li n, who had forgotten to bring her
J ordanian schamagh, so we returned
to the hotel early. Food poiso ning
from the d inner in the Hilton that
night capped the day fo r he r and we
had to ca ll a doctor the next morning.

Once I'd met the doctor, who was
very nice, I realized that I'd seen him
in the hotel qu ite a bit, wit h his sheaf
of room call sl ips in o ne hand. That
restau rant must keep him busy.

Lin had to stay in bed t hat whole
day - and eat very little. The next
morning she was able to get out a bit,
but was still weak and her
enthusiasm fo r the remainder of the
t rip had evaporated. We were
scheduled to spend a couple days in
Damascus where we wou ld see
Rasheed YK1AA, a couple of days in
Rome, Par is, and then back to New
Hampshire. The next flight back was
TWA t he fo llowing morn ing so we
changed our t ic kets and sent cables to
Rasheed and 73 about t he change.

The Cairo airport the next mo rning
was another Chinese fire drill - with
hands out for tips at every turn - one
man per bag fro m the hotel to the taxi
- from the taxi to the customs li nes 
from t here to the passport area 
from there to the baggage check in.
Did I say lines? Pileups is more
accurate. No o ne in charge - li ttle
info rmatio n available from anyone on
what to do, where to go. And just to
cap the situation, I was groggy and
sick, having managed to get food
poisoning at dinner at the Hi lton the
night before.

Everything that happened in Egypt
made me appreciate Jordan the more.
The people are d ifferent - the clima te
is different - and, most o f all, the
who le government attitude is
comp letely d ifferent. Every minute in
Egypt made me appreciate Jordan
more.

We arrived home that night - tired
- dizzy from the ravages of Ki ng
Tut's Revenge - and the fast time
change.

After the royal red carpet
t reatmen t in Jo rdan, it was difficu lt to
get back and settle into being just a
face in the crowd.

...W2NSD!JY8AA
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..
JYSHFM Firyal Abou Salma JYSKMM M ansou r Miljali 3. JYSUMO Mahmoud Issa
JY SHFR Falim l Rashid ..

JYSKNG N.sser Gab.1ri .. 3. JYSUMH M ohamad Harbi .. ..
JYSHOM J.wahe. Mohad ..

JYSKRM Rad_n Mohamad .. 3. JY5UMI Mahmoud A ifai
.. ..

JYSHHe H.n. B.....i. ..
JY5KSA Sam,eh. M adadl. 3. JY5UMM Mun8< Mansou.

..
JYSHHC H"I. Shibli ..

JY5KSJ Shad,a Jami l J6 JY5UMN M. hmoud Nugrush
..

JY5HH F Hayll A twza ..
JYSKS L s.n.r Lafi .. ae JY SU MR M........ad Radi

JYSHH H H. I. HIIII ..
JY5KSM Sam.. A yed .. JO JY SU MS Mahmoud Said

JVSHHM HlkfI'IlIlMuhwn JY5 KSN Sal.... M adadh. .. ae JY5UMY M oh..nad You"," ..
JY SHHS Huda Sabri JY5 KSR s...n ,h Rah... tetl .. JO JY SUNM Neel M oITmoud ..
JY SH IN tbll~ Hashem JY 5 KSS Sam.lth Slmih J6 JY SUTB T. oseer Selbai""

.. ..
JYSHHA Kal . A IIII. ..

JY5KST Sanwh u fi ae JY5UTH TaI'I. H ussein -JY f!HM K Ma.ry K.....wneh JY5KYA YOUSIf Rmamin 3. JY3ZH Z.idan Hus.w;n
JYSHMN Ma.ry N,ma ..

JY5KZ H K haz.. H lOIlSoII .. 3. JYSZS Zuh..r Sheer
.. ..

JYSHMQ M 'sblt> Our.hl
..

JY SHMS M. j lda Sa\l\lad
JYSHN B N. j. 1 Bad"

..
JY SHNI Nadi.lboah,m
JYSHNM Namnall M oh amed CLUB STATIONS
JY SHN R Nabeela Roosan ..
JYSHRM R' l eebe Mahmoud ..
JYSHSA Samar F.....1Il

Call Club L ocati on P.O. B.JY 5HSM Slham Fa".el ..
JY5HWF W,dl>d Fareed ..

JY6AC Th' Royal Au tomobile Club Amman
JY SHWK Waif. AbduU Ruhman ..
JY SICA Mohamed Jami l ,""" JY6AS The Arab Revolut ion School Zarka
JYSICB Faroug Ahmad JY6FC K ing's Faisal Coll ege Amman
JY 51CC Bash. Kh_neh ..

Aqaba 10M) Youth Center Aqaba
JYSfCO Mahmoud '1'_ .. JY6GC
JY51CE Hu_nA.... JY6HC AI Hussein Youth City Amma n
JY SICF s ...... NIS<>< JY6HS AI Hussein Secondary School Zarka 32
JY51CG M.ren Sarna""; JY61C Irbid (OM I Youth Center Irbid
JYStCH Alef Kh..il
JY51CI l bo. h,m Muslala .. JY6KG AI Karak (OM) Youth Center A lkarak 30
JYSICJ M ohanwd N. j i JY6KW A I Karak IYL) Youth Center A lkarak 36
JY51CK MUIasrm> M ail ' ..

Madaba IOMI Youth Cen ter Madaba
KYSICL Madhl! M ohamed .. JY6MC
JYSI CM All Hal am leh .. JY6 RS Roy al Siqnats Officers Club Zarka
JYSICN Wall d Jllles JY 6 UJ Universi ty o f Jordan A m man 1301 6
JYSfCO Felth. i Bakel

JY6ZZ Royal Jordanian Radio Amateur Socie ty A m man 2353JY5l CP BalSem A lia
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Joseph M. Steim WA1 0MS
125 Freeman Parkway
Providence R1 02906

IC REPEATER
LOGIC SYSTEM

Switch repeat er [u nctions ill fl proper. controlled
.,equence with this solid-s tate control un it.

)+V~~ 5VDC

R' ET
RLOAD 'k:c R

4 , 7

6
NE555

~
a 2 I

5 -:!!.' Jf'JT

J

10 f--+-+ -r't--rf-7'l-----;"I

.0 11--/-t--/-t--/-t--/-t----1:----i
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OUT

.001L...L"-:-~"--~':L--,L:---'-_---l.
10 100 I 10 100 I 10

"'SiC usee msec msec msec SIC SIC

TIME DELAY

Fig. 2. Time delay nomogram

Fi g. 1. General connnect ion diagram of NE555.

either inte rferes drasticall y with the speaker
or it necessitates reducing the ID to such a
low level tha t the repea te r call beco mes
nearly illegible. Iden tificat ion occurs at in
te rvals of 2.5 minutes, and only during

R eliabilit y is the prime co nsideration in
repeater co ntrol logic . Malfunctions in

control logic can usually be traced to an
electro-mecha nical device such as a relay or
motor. Quite simp ly, if a cont rol logic
system does not co ntain any electro
mechanical devices, the re aren' t any tha t can
malfunct ion .

This article will describe a to tally solid
sta te logic syste m using relays in only the
COR and B+ line feeding the transmitter. [
should mention tha t th is ar ticle will prov ide
sufficie nt in formation to d up lica te the logic
system describ ed herein, but will leave de
tails of inte rfac ing it to exist ing eq uipment
and the like to the builder. I assume that
anyone building a repeater has quite an
adequate level o f technical co mpe tence.

Having b een influenced by common prac
tice in repeater design in the New England
area, the design has been made to co nfo rm
to the fo llowing set o f criteria:

I . A 3-minute time-ou t fu nc tion wh ich
never resets until bo th the COR resumes an
idle sta te and the re peate r carrier leaves the
a Ir .

2. A squelch tail length of abou t 3/4
seco nds.

3. A solid-sta te id en tifier wh ich initia tes
o nly upon departure of a signa l from the
receiver. This system is differentiated fro m
those which allow the ID to o pera te during
someo ne's transmission . Ident ificat ion dur
ing tra nsmissio n is u ndesi ra ble becau se it
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periods of use; i.e, the repeater never turns
itself on to identify.

4. A timer which holds the transmitter on
for an especially long tail during identifica
tion so the ID may be allowed to complete
itself before the transmitter leaves the air.

5. A sLight 3/4 second delay between
departure of a signal from the receiver and
initiation of the ID. This delay will compen
sate for the rather long transition times from
transmit to receive in some new solid-state
rigs. It permits someone who has immedi
ately stopped transmitting to hear the ID
without missing the first few characters as a
result of long transition time.

6. Operation at reasonable current re
quirements from a single 5V de supply for
both Logic and 10.

7. Ability to interface without major
modification to existing repeaters using relay
logic.

The control logic design centers around
an IC which has been recently introduced by
Signetics, the NE)55, Although it is avail
able in two package styles, the DIP, designa
ted by the V suffix, is probably the most
convenient. since all the rest of the IC's in
the design are in the dual-inline configura
tion. The NE555V is useful not only as a
resettable timer, but also in a variety of
other applications, including monostables,
astables, and missing pulse detectors. For
those of you who wish a more thorough
description of the machinations of the IC,
Signetics offer a seven page set of applica
tion notes. I will. however. present a descrip
tion here of the way in which the NE555V is
used in the control logic design.

Figure 1 depicts use of the NE555V as a
resettable timer. Whenever the voltage on the
trigger input, pin 2. goes below 1/3 Vee, the
voltage at the output of the timer, pin 3, will
assume a condition of logical I for a period
of time determined by Rand C. The timer is
reset. i.e. the output voltage is brought to
zero, when a negative pulse is applied to the
reset terminal, pin 4. The timer witt not be
retriggerable until the logical 0 voltage at the
reset pin is restored to logical I. In all cases
in the control logic design, the NE555V's are
used in the resettable timer mode. The
correct values of Rand C for the time
constants designated in the control logic
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design are given. However, depending upon
the particular builder's tastes, these values
may be altered according to the nomogram
shown in Fig. 2.

Circuit Description

The three-minute time-out timer com
mences its timing cycle immediately upon
receipt of a signal in the receiver. The output
of this timer feeds the B+ relay driver
transistor, Q3, through .a simple 3 input
diode OR gate (see Fig. 3). When the signal
leaves the receiver, the 3/4 second squelch
tail timer is triggered. raising its output to
logical I. and holding the transmitter on
until its timing cycle is completed. In the
meantime, the three-minute time-out timer
has been prevented from resetting by a
second 3 input diode 0 R gate connected to
its reset terminal. The reset voltage at pin 4
of the time-out timer is held at logical 1
until the repeater carrier leaves the air.

Until this point we have considered
operation of the logic divorced from the
timer which controls the interval between
identification and the timer which provides
an extra-long tail to allow the ID to corn
plete itself without interruption. Now let us
see how these timers work . Consider a
situation where the repeater has been idle
for some time. The 2.5 minute ID interval
timer has its output at logical a since its
timing cycle has been completed. After
passing through the phase inverter associated
with pins 13 and 12 on the 7404, this
voltage is converted to logical 1, enabling
one input. namely Q2, of the discrete
transistor AND gate consisting of Q1 and
Q2. A signal appears on the repeater input,
starting the time-out timer. Then the signal
leaves, and the squelch tail timer starts. The
negative-going pulse arising from the squelch
tail timer returning to logical a is changed to
a positive-going pulse by passing through the
phase inverter associated with pins 5 and 6
of the 7404. This positive-going pulse is
applied to the second input, 0 I" of the AND
gate, 0 I and 02. Since the first input of the
AND gate has already been enabled by the
ID interval timer, the ID tail hold timer
commences its timing cycle. Along with
keeping the transmitter on, at the beginning
of its 4 second timing cycle the ID tail hold

73 MAGAZINE



~~T
WLED

~

1M .?270

1.2M

ALL LOGIC CONSTRUCTED 00
VERQ CARO NO. 10290

ALL RESISTORS 1/4 W
UNLESS NOTED OTI-ERWISE

10
INTERVAL

ID TAIL HO..D

~ _ _..__~ 2.2K

IX

15.
] (TO PREVENT 10

/77 TONE LEAKTHRlJ)

IX

2N36 46

CONSTANT
RUNNING

550 HZ OSC

DECIMAL VAWES Of
CAPACITANCf IN
MICROFARADS

-l'- IN649 IK

+5VOC
TO REPEATER AUDIO MIXER INPUT

2.2.

<W,-h I Jr"LEO IfP'
):: TX ON ·or. l'

X

I I,. I.5M

T IME
OUT

SQlELCH
TAlL

2

e I; ~,. 1QQl:.

'll±:' l'-J,
;J;';n

IN458

1N458

IN649

"~-~t---j

~

~~

2N930
I?

,...,

4

D

. . . - ... . . 5

~

----rJ DS
2N93D

:-:--7'-, I), ), " SECI 1.>41J'

TX B+ RU

---f""'I

1 1.....-:'" . _ _ . _.l lIIK

•

r1:

-I 6
t I .... t I ... , t-" OR I lL 10
~ ~ e-raece CARD

FOR USE WITH e.,-2~2;-----J
AC POWER *

FOR USE WITH
DC PONER

\
\

+
T4 HEX

INVERTER
T404 7

+5VDC

.J I 270

vv" LEOI ·~ IN458

ON 'Lj~
r I t1N4~1
'"

2N2218

IX

rh ..
2N36"tO~

IK <22K

ID START

Q'
2N3716-

A,
C
0
E
F

H

J

• •
L •
~

• z
~

N 8
~

p 8
R ~

~ ~
~

U ~
~

v ~
w z
X ~

" ~
z

x

~
~
~

C
z
~

EXT
IOSETI

-I::::

ONO

TO 5VDC

~

:l5

'" F~m
-e

~8
-l
m
s: 0~
co

~~m
:D- O~

~'" ~ O"W ~~
1ii~

~~
n
0<

~ ~~
'!' ~~
w 0 ~

~ ~

en O~

!l- ei ~
~• ~ ;il ~

~tt
~0
~

0
o ~~ c<

0 ~ 0

~ C
~

-c ~-•-•-0
~.

•'<
"-•3•



NURMI ELECTRONIC SUPPLV
DEPT. 26

1727 Donna Road . West Palm B,ach, Florida 33401
PHONE - (305) 686-8553

BUIL DERS. EXPERIMENTERS - We are di stributors
for Aircc Speer, Belden , Keystone, Motorola HEP. Phil
more, Oneida. Sylvania Lamps. etc. Order with confi
dence in our UNCONDITIONAL GUARANTEE.

HEP 170 - 2Y..A , 1000 PIV, diodes, Factory packs of
10. The one diode that does it a ll.

10/$3.00 100/$25.00

RCA 40673 DUAL GATE MOS FET
Factory Fresh 5/$6.00

MAGNET WIRE - SUPER SPECIAL
We bought out a transformer mfg. and have tons of mag
net wire in stock. Formvar, Heavy Formvar, Enam el,
Polythermaleze, and tefl o n insulation.
No one can match these prices! ! !
16ga - 23ga 7 Lb. Average Spool $5.00
33ga - 47ga 2 Lb. Average Spool $1.50

TAKE 20% OFF $20.00 MAGNET WIRE ORDER

26 GAUGE TWISTED PAIR TEFLON WIRE
Tinned , Solid, Great for hook-up and speaker wire,
IC projects. 1100 foot spools. Only $4, 75

MINIATUR E CRYSTAL SWITCH
ALCO No. MRA 1- 10 1 Pole 2- 10 Position,
Adjustable st op, on ly "".C~ -- ~

1/2" Dia., 3/4" Deep. I de~ 1 "",~' ,I _; I
for most walkie-talkies, j.),~ - .
syntheizers, etc. New and co mplet e with 1/2" Ray-
theon Knob. Only $2.25
MI CROPHONE HANGING CU PS
10 Meta l clips for hang ing mikes o n any metal , plastic,
or wood surface. 10/$1.29

TRIMM ER CAPACITOR ASSORTMENT
An assort ment of 25 mica compression trimmers.
Popular styles and sizes. Single, do uble and trip le
section sty les included. All po pu lar for project build-
ing and for only about $ .07 each. Only $ 1.79

HI GH VOLTAG E CERAMIC STANDOFFS
Overall Height 3-3/4"
Mounting Centers 1-5/8"
Builders, Broadcast Engineers,
these are brand new stando ffs.
The ceramic is tapped fo r a 10- 32 screw. Don't pass
up these hard to find standoffs at t hese prices.

sa.ooes. $30.00/Dozen

POT CORE ASSORTMENT Mfg. Ferroxcube
An asso rt ment of 10 pairs complete with specs. This
is another hard to find item for the serious buil der.

Only $3.00

_ _ WE GUARANTEE WHAT WE SELLl llI__
We oll i!, ups whe ne"e, I'"ni ble. Gi"e It, ,,,,t add ' .... Inc lude
en ough lor postage, u""". ",funded in ceoh . Flo , ide ,e. iden"
in<:lude 4" Tax .
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timer sends an initiate pulse to the ID and
ret riggers the ID interval t imer. Finally, one
mu st co nsider the source o f the delay
mentioned earlier between departure of a
signal from the receiver and initiatio n o f the
ID. Recall the timing sequence when a signal
leaves the receiver. First the COR drops o ut,
then the 3/4 second squelch tail timer drops
out , in turn triggering the ID tail hold timer
which then starts the 10. The same 3/4
seco nd sque lch tail timer provides the delay
in starting of the ID.

This design is an example of pulsed
seq uen t ial logic. The signals delivered by the
COR and the output circuits of the timers
are of constant amplitude, and mu st be
converted to momentary pulses. To accom
plish this, a one-shot o f some sort is requir
ed. Bear in mind that a discharged capacitor
has essen tially zero resistance. When it be
comes charged, the resistance increases to
nearly in finity . The circuit in Fig . 4 emplo ys
this principle in a simple d iode-capacitor
o ne-shot . A positive-going signal at the input
will deliver a momentary positive pulse
through CR I a t the output. The one-shot is
reset when the input signal returns to zero ,
thus discharging the capacitor through CR 2.
This positive-going pul se is of no use in
triggering the NE5 55V until it passes
th rough a phase inverter co nsist ing of an
NPN transisto r and a 1K pullup resist or. A
similar circuit is used to sta rt the 10. The ID
intend ed to be used with th is syste m was
designed by KIOZS. It , like the NE555 V,
requires a negative pulse to init iate .

There are several convenience features
incorporated into the logic system. Three
LED's are mounted o n the card to provide a
visual indication o f the operating condition
of the repeater. The first illuminates when
the COR is on , thus acknowledging receipt
of a signa l. The second LED is o n whenever
the repeater carrier is on the air. The third
LED, and perhaps the most useful o f the
three , shows when the Q2 input of the AND
gate in the ID triggering circuit is enabled.
Hen ce it indicates the ID is set to operate.
This LED will ext inguish when the ID starts,
demonstrating that the lD is no longer set. It
will reillu mi na te in 2 .5 minutes, when the ID
inte rval timer has completed its t iming cycle .
A. provisio n is included fo r ex ternally reset-
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Photograph of comp leted logic card. This photo was taken before the half -volume was add ed. With edge
connectors at bottom, the ID set LED appears in the foreground. Upper left LED is COR on. Remaining
LED is transmitter on.

ting the ID interval timer so that the en tire
ID seq ue nce, in cluding the ID ta il hold t imer
which keeps the transmitter o n d uring iden
tification, can be controlled man ually. Simi
lar additions, such as ability to ma nua lly
time out the repea ter, may be added , bu t are
left to the constructor's judgment.

Construction

The entire logic system, exclusive of the
ID, which occupies anothe r card, fits in
somewhat less than 3/4 of a standard size
Vecto r card . Vero also makes a card suitable
for this ; its par t number is 10290. Both
cards are designed to ma te with a 44 pin
edge co nnector. Layout is st raightforward,
as can be seen in the photograph . Since each
NE555 V is an 8 pin DIP, two of them fit
nicely in a single 16 pin DI P socket. The

SEPTEMBER 1973

details of co nstru ction are left to the build
er. I prefer not to bother with pins to mount
compone nts. T he photogra ph should provide
more than ade quate ideas fo r const ructio n.
The ambitio us among you may want to lay
ou t a PC pattern.

Miscell any

As with any design involving high speed
pulse d logic , rf can be a p roblem. The TTL
series 7404 as well as the NE 555 V are,
however, remarkably noise immune. Despite
their noise immu nity , addit ional precau tions
should be taken to avoid possible difficul
ties. All bypass capacitors shown in the
diagram are the absolu te min imum number
for successful operat io n, but if you are
plagued by rf don' t hesitate to expe rime nt
with.Ol 's anywhere in the circui t. They can't
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Healhkir2-Meler FM gear is here!

-

• All solid-state design' Can be com
pletely aligned without instruments' 36
channel capability - independent push
button selection 01 6 transmit and 6 re
ceive crystals ' 10-Walls Minimum Out
put - designed to operate into even an
infinite VSWR without failure' Optional
Tone Burst Encoder - mounts inside,
gives front-panel selection of four pre
settable tones

The Heathkit HW-202 compares with the best wired
amateur 2M/ FM rigs. Plu s it h as: 36 -channel
ca pabi li ty via independent selection of 6 transmit
and 6 receive c rystals. Sol id-state ci rcuitry with
complete buil t-in alignment procedures using only
the manual and the front-panel meter al low ope ra
tion over a 1 MHz segment from 143.9 to 146.3
MHz. Removable front-panel bezel permits insta l
lati on of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 walls transmission into an infinite VSWR 
indefinitely, with no failure! The HW-202 needs no
automatic shut-down - it con ti nues to generate a
signal regardless of antenna condition. Transmit
ter deviation is fu ll y adjustab le from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmonic
output is greater than - 45 dB from carr ie r. The
push-to-tal k ceramic mic rophone supplied has an
audio response tai lored to the HW-202.

Excellent reception - 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Output at the built-in
speaker is typicall y 2 watts at less than 3% total
harmonic distorti on. The receiver ci rcuitry utili zes
diode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits wi th less than
a 10 uV sig nal; dual conversion, 10.7 MHz and 455
kH z via a a-pete monoli thic 10.7 MHz crysta l fil ter.
Image response is - 55 dB or better. Spurious re
sponse is - 75 dB or better.

32

NEW Heathkit
2-Meter
FM Transceiver

95*

HW·202 shown above
with Tone Burst
Encoder installed.

The Heathkit HW-202 comes with two crystals used
in in itia l set-up and align ment, give you simplex
opera tion on 146.94. Ki t includes microphone,
quick-connect ing cable fo r t z-vol t hook-u p, heavy
duty alligator cl ips fo r use wi th a te mporary bat 
tery, antenna coax jack, gimbal bracket, and mo
bile mount that lets you remove the radio from the
car by unscrew ing two thumbscrews. The HWA
202-2 Tone Burst Encoder provides fou r preset
table pushbuttons for instant repeater access.
Fixed sta tion operation is as easy as adding -the
HWA-202-1 AC Power Supp ly. The HA- 202 2-Meter
Am plifier puts out 40 watts for 10 watts in , and
exte rnally it's a perfect mate for your HW-202.

Kit HW-202, 11 Ibs., mail able 179.95*

Kit HWA-202~2, Tone Burst Encoder , 1 lb 24.95*

Kit HWA~202·1, AC Power Supp ly, 7 Ibs 29.95*

Kit HWA-202-3, Mobile 2-Meter
Ante nna, 2 Ibs 17.95*

Kit HWA-202-4, Fixed Station 2-Mete r
Antenna, 4 Ibs 15.95*

HW·202 SPECIFICATIO NS - RECEIVER - Sensi t ivi ty: 12 dB SJ NAO*
{or 15 dB of Quiet ing) at .5...v or less. Squelch threshold: 3 ...v or
less. Audio output: 2 W at less than 10% t otal harmonic ctstor.
non (THO). Operating frequency stability: Better t han ::!::.OOI 5%.
Image rejection: Grea ter than 55 dB . Spuriou s rejection: Greater
than 60 dB. IF rejection: Greater t han 75 dB. First IF frequency:
10.7 MHz ::!::2 kHz. Second IF frequen cy: 455 kH z (adjustable).
Receiver bandwidth: 22 kHz nominal. De-emphasis: - 6 dB per
octave f rom 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum. TRANSMITTER - Power output: 10 wa tts minimum.
Spurious output: Below - 45 dB from carrier. Stabili ty: Better
t han ± .OOI5% . Oscilla tor freq uency: 6 MH z, approxi mately. Mul·
tipli er factor: X 24. Modulat ion: Phase, adjustable 0-7.5 kHz,
with instantaneous limiting. Duty cycle: 100% with 00 VSWR.
High VSWR shut down: None. GENERAL - Speaker i mpedance: 4
ohms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumption : Receiv er (squelched): less than 200 mAo Transmit·
ten Less than 2.2 amperes. Operating temperature range: _ 100
t o 1220 F (_300 to + 500 C). Operating vol tage range: 12.6 t o
16.0 VOC (13.8 VOC nominal ). Dimensions: 2¥4" H x 8lf4" W X
91fa" O.
*S I NAD ~SignaJ + noise + distortion

Noise + distortion
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·.•and here!
NEW Heathkit
2-Meter Amplifier lor cleaner
FM copy on the Iringe••• 6995*

40 watts nominal out for 10 watts in
requires only 12 VDC supply.

Fully automatic operation - with any
z-meter exciter delivering 5-15 watts drive.

Solid-state design - all c omponents
mount on single board for fast,
easy assembly.

If yo u're regularly working from a fri nge area, the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal), while pulling a meager 7
amps from your car's 12-volt battery.

Install it anywhere .. . in the trunk, under the hood
or dashboard. Use it with any 2-meter exciter de
livering 5-15 watts drive. Features fully automatic
operation. An internal relay automatical ly switches
the antenna from transm it to receiver mode when
you re lease the mike button.

All solid-state design features rugged, emitter
ballasted transistors, combined with a highly effi
c ient heat sink, permitting high VSWR loads. Tu ned
input-output c ircuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
wi thout period ic readjustment. All components
mount on a singl e prin ted circuit board for easy,

4-hour assembly. Manual shows exact alignment
procedures using either a VOM or VTVM. And in
stallation is just as simp le.

Kit inc ludes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system 
addit ional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fr inge. Kit HA-202. 4 lbs.

HA·202 SPECif iCATIONS - frequency ranle: 143-149 MHz. Power
output : 2~W @ 5 W in, 30W @ 7.5W in, 40W @ 10 W in. SOW
@ IS W In. Power Input Crt dri, e): 5 to 15w. InpuVoutput fm
pedance: 50 ohms, nominal. Input V$WR : 1.5:1 max. load V$WR:
3:1 max. Power supply requirements: 12 to 16 voe, 7 amps max .
Operatln l temperature ranle: _ 300 f. to + 1400 f. Dimensions :
3" H x 41,1e" Wx 5¥2" O.

...and here!
,

,

••

•

New Heathkit
VHF WatlmeterlSWR Bridge ..• 29.95'

Perfect tune-up tool for your 2-meter gear. Tests transmitter output In
power ranges of 1 to 25 watts and 10 to 250 watts + 10% of full scale.
50 ohm nominal impedance permits placement in transmiss ion line
permanently with little or no loss. Buill-in SWR bridge for tuning 2
meter antenna for proper match, has less than t o-watt sensitivity.
Kit HM-2102, 4 Jbs.
HM·21D2 SPECIFICATIONS - Frequency range: 50 MHz to 160 MHz. Wattmeter accurac,:
± 10% of full-sca le reading.· Power CJpability: To 250 w. SWR sensiti,i ty: less than 10
W. Impedance: 50 ohms nominal. SWR bridl e: Cont inuous to 250 W. Conn ectors: UHf
type 50-239. Dimensions: 51(e" W, 5J1'. " Hand 61h:" 0 , assembled as one unit.
eUsing a 50 n noninductive load.

See them at your Heathkit Electronic Center
or liII out coupon lor FREE Heathkit catalog

f'W"I
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15K

1'001
TO POINT
MARKED"X"
IN FIG.3

(PIN I 7404)

the problem at all since the input impeda nce
of the audio system is already low enough to
eliminate capacitive leak through difficulties.
Alternatively , what is known as a ha lf
volume circu it may be used to do away with
the problem. This circuit reduces the ID
level by about 3 dB when a signal appears in
the receiver so that someone who acciden
ta lly starts transmitting over the ID will not
be obscured by it. As an added benefit, its
shu nt impedance is also low enough to
eliminate capacit ive leakthrough problems.
Suc h a circuit appears in Fig. 5. These few
co mpone nts wou ld easily fit in a sma ll
portion o f the un used space on the cont rol
logic card. There would still even be room
for putting a Twin-T netwo rk audio oscil
lator fo r the 10.

The output of the logic system provides
positive 3V for the relay driver transistor,
more than sufficient to saturate it. The relay
driver transistor suggested, a 2N37 16, is
capable of switching up to about 30V at
several amps, positive only with respect to
ground. The schematic shows an option fo r
operation of the B+ relay coil from ac . It is
necessary only to insert a diode, properly
polarized, in series with the relay coil.

Again, those of you who are ambitious
may want to replace the electro-mecha nical
CO R by a solid-sta te Schmitt trigger , using
perha ps a TTL series 7400. In addition,
Delco now offers transistors suitable for
controlling lo w to moderate transmitter
plate voltages and capable of o pe ration at
700-800V de. Possibilities suggest a totally
solid-state repeater logic system. Imagine a
repeater that is completely silent! I had
originally displaced thoughts of a completely
solid-state system, since one of my objec-

Fig. S. Hed-votume circuit.

CO2

.05 CRI

1No---1 f-T-

QIClOfS SHOll...D BE
SUCON

Fig. 4 . Djode---capacitor one-shot.

do any harm. All cards containing logic, i.e .
control logic and /D, should be completely
shielded in a metal enclosure . Leads inter
connecting the logic to other parts of the
repeater should pass through the enclosure
walls only through feed-through capacitors.
Leads should also contain small chokes of
about I 0 ~H mounted as close as possible to,
or perhaps right on, the logic card. The 2.2
J.lF capacitor mou nted across the CO R con
tacts is absolutely esse nt ial to elimi nate
problems induced by contac t bounce in the
relay. Wi th these precautions, the logic will
perform perfectly .

Transistor and diode part numbers re
ferred to on the schematic are not critical.
Replacements should have similar charac
teristics to those whic h were suggeste d .

The capacitors used in the timing circuits ,
designated by C in Fig. I , should be ta nta
lum or Mylar fo r stability . Most others may
be disc ceramic.

As pointed o ut earlier, the identifier
mentioned throughout the art icle was de
signed by K IOZS. The triggering circuit used
in the logic system will work with the
K IOZS ID, but may require modification to
work with other identifiers. Details of this
modification are again left to the const ru c
tor, since design characteristics will vary for
different ID' s. The output circuit of the
KI OZS /D uses a small picoreed relay, which
can q uite easily be made to key the output
of a constant running audio osc illator. The
small size of the p icoreed relay causes a
certai n amo unt of capacitive leak through,
which results in a trace of ID oscillator
voltage appearing on the repeater carrier at
aU times. This condition is complete ly cured
by placing a 15K resistor in shunt to ground
wi th the line going to the repeater audio
mixer from t he 10. Systems using low
impedance audio mixers may not experience
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Fu lly Ai, Tpded - Tho u ands Alread y;n Use

- -=-: ~'§E2]1J=E:3JIO

When you take it upon yourself to start this
project you should, as with any other, be
pre pared to repair the finished product if it
doesn't work . This art icle is not intended to
be a troublesho oting manual.

At maximum, there are only tw o adjust
ments to be made to the system. The speed
o f the ID should not be permitted to exceed
the 20 wpm legal limit. If the half-volume
circuit is included, it s 1K trimp ot shou ld be
manipulated so that the ID level is reduced
by about 3 dB when the COR is active, i.e.
when a signal is present in the receiver.

tives was to enable the design to be inter
faced with ex ist ing repeaters using relay
logic. The objective has been maintain ed. A
repeater using relay logic can have the logic
system described in this article in stalled in it
in a matter of minutes, because the old COR
and B+ relay are used. Ye t for new repeaters
there is no such restriction. The nature of
the design permits it to be integrated into a
totally solid-state syste m.

The logic system and lD should be
o pera te d from a well-regulated and filte red
5V de power su pply which is fr ee from
transient noise spikes and other ex t raneous
outputs. A Thyrector diode across the pri- Conclusion
mary of the power transformer should elimi- With this system replacing relay logic,
nate unwanted noise resu lting from power you can bid farewell to sticking relays,
line pickup. The vo ltage from the power timers which either don't work at all or
supply must be constant or the lD speed will don't reset, and scra tch y code wheel id enti
change. Such a supply is not difficult to fie rs.
construct. Suita ble designs appear in The The syste m lends itself to interfacing with
Radio A mateur's Handbook , many hobby a TTL seq uential tone decoder for remote
circ uits manuals, and magazine ar ticles. control purposes. I am curren tly perfecting a
Several surp lus electronics houses offer com- circu it which can be added to the logic
ple te 5V supplies intended specifically for system without modifying it , to allow for
use with TT L logic. The power su pply for complete remote con trol of the repeater. It
the logic should be capable of at least o ne employs ano ther Signetics lC, the NE 567.
amp . Almost any o ther remote cont ro l system,

Testing the co mp lete d circuit consists of using either relays or solid-state lo gic , may
plugging it in, turning it on , and see ing if it be interfaced with this logic design. Anyone
works. Chanes are that if it doesn't pass the starting construc tio n o n a new repeater
smoke test , y ou' ll never be able to tell should explore the so lid-sta te CO R discussed
visually , since it con tains no high vo ltage or earlier.
high curren t co mponen ts to be visibly I am confident anyone using this design
damaged by a malfunction. Malfunct ions will be pleased with its operation and re
will be traceable to e ither a fau lty co m- warded with trouble-free operat io n for
ponent or a wiring error. The design has building it.
proven itself inherently flawless over several A ckn owledgements go to Kl ABR,
months of 24-hour service. The o peration of KlBCT, Kl OZS and WlOAV.
the system is described in detail earlier. . . .WA IOM S

ClMDR'AlfID
EXCLUSIVE 66 FOOT 7S THRU 10 METER DIPOLE

NO TRAPS - NO COilS - NO STUBS - NO CAPACITORS

#1 6 40 % Copper Weld wire iIO nu le[f so it handles like soft cocer wlre- -Rated lor belie f t han ful l legal power AM / CW
or SSB-Couial or Balanced 50 to 75 ohm feed l ine-VSWR under 1.5 10 1 at most hei ghts- Stai nless Steel hardware
Drop Proof ln sulators-c-Fernfic Pellorma nce-No coils or tra ps to break down or cha nge under weathel condl tlons-Comp
l e tel~ Assembled read1 to put up--Guara ntee d 1 year-ONE OESI GN DOES IT All ; 75 · 10HD-ONLY $12 .00 A PANOI

Model 75·10HD
Model 75·20HD

$60.00
$50 ,00

66 Ft 75 Thru 10 Meters
66 Ft 7S Thru 20 Meter i
Model 80-40HD 542.0 0

Model 75 ·40HD $40 .00
Model 4Q·20HO $33,00

69 Ft 80- 40·1 5 MeIer (CW)

66 Ft
35 Ft

15 Thru 40 Meiers
40 Th ru 20 MeIers

ORDER DIRECT OR WRITE FOR
fULL INFORMATION

300 S. Shawnee
L eavenworth , K ansas 66048

OR TH RU YOUR FAVOR.ITE
DISTRIBU TOR
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This is Robot's
new improved

SSTY EQUIPMENT
WITH NEW FEATURES THAT MAKE
IT EASIER TO TRANSMIT AND
RECEIVE BETTER PICTURES,
YET AT NO CHANGE IN PRICE.
The new Robot Model 80A Camera and Model
70A Monitor remain essentially the same corn
plete SSTV equipment as our earlier models,
but have new features added to give more ac
curate opera tor adjustment and flex ibility of
operation, yet as you'll notice, our low prices
remain the same.
The new Model BOA Camera oilers four
additional features:
1. A BLACK AN D W HI T E REVERSAL

S\VITCII which enables you to transmit a
positive or negative image, for complet e
flexibil ity in choice of figure, background
appearance.

2. QUA llTER, H ALF AND FULL FHAME
SELECTOH for variety in SSTV format and
rate. Permits 2, 4, or 8 second transmissions,
depending on whether ~, }2; or full image
area is used.

3. BRIGHTNESS AND CONTRAST CON
T ROLS for hands-on. direct-coupled oper
ator control of picture brightness and
contrast. Allows adjustment for highlighting
difficult or hard-to-get portions of subject
matter.

4. FAST SCAN O UTPUT for instant view of
camera picture on Robot Model 60 or 61
Viewfinder, or oscilloscope with adapter.

[ROBOT]

The improved Moder 70A Monitor has,
1. A NEW TUNING INDICATOR for accu

rate t':llling of your receiver for best slow
scan signals.

2. AUXI LIARY DE~IODULATED SSTV
OUTPUT for external tuning meter or oscil
loscope monitoring of SSTV signal swing.

.3. PULL-ON BRIGHTNESS KNOB for rc
pcntablc se-tting of brightness control. Op
orator can now rum monitor on and off
without altering control setting.

4. Same complete SSTV switching- and inter
connecting circui try for simple integration
of Hobot SSTV into any amateur station.

SAME LOW PRICES,
ROBOT MODEL 70A MONITOR $295.
ROBOT MODEL BOA CAMERA $295.
25mm 11.9 CAMERA LENS $ 25.
25mm 11.4 CAMERA LENS $ 37.
Maero CAMERA LENS (Pictured). $ 54.
ROBOT MODEl 60 VIEWFINDER $249.
ROBOT MODEL 61 ViEWFINDER $239.
MODEL 11 VIEWING HOOD $ 25.
CALIBRATION TAPES Cassette $4, Reel $3.
All Robot equipment carries a one-year war
ranty.
ORDER ANY OF THE ABOVE EQUIPMENT DIRECT FROM
THE ROBOT FACToRY,Four easy ways to purch
ase: Cash, C.O.D., Master Charge, Bank 
Amcricard.

ROBOT RESEARCH INC. 7591 Convoy Court San Diego, Calif. 92111 U.S.A. Phone 714-279·9430
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G. E. Smith W4AEO
181 6 Brevard Pl .
Cam den SC 2 9020

MONO-BAND
LOG - PERIODIC

ANTENNAS

PART II

L ast month the theo ry and design of
single band Log-Periodics was d iscussed

and elemen t lengths were prese nte d fo r
five-ele ment L-Ps for the HF bands 80 - 1Om.
This month we will conclude the art icle with
the method of construct ion, erec tio n and
tune-up o f these antennas.

Construction

Figure 3 illustrates the homemade 1.5 x
7.5 em Lucite center insulators. These sup
port and space th e two-wire cen ter feed line
which fee ds the elements and sep ara tes or
posit ions the five elements. These can also
be used as end insulators for elements 2, 3
and 4 . Egg-ty pe in sulato rs are used for
eleme nts I and 5 as will be mentioned later.

W4ITS has been experimenting with L-Ps
lately and suggests that pieces o f Y2 in . (std)
plast ic wa ter pipe serve well for insulators
and are less expensive and easier to con
struct.

Figure 4 illustrates the complete d mon o
ba nd L-P sup porte d betw een four masts,
showing the method of using two nylon
catena ry side lines for support ing the
elements. This sketch is shown lo oking down
o n the complete syste m.

SEPT EMBER 1973

My lastest Log-Periodics are const ruc te d
entirely of aluminum wire wh ich is used to
reduce weight and cost. This is No. IS
alu minum electric fe nce wire which can be
purchased a t Sears and is mu ch less expen
sive than any copper an te nna wire. The use
of aluminum wire is important fo r weight
reductio n o f my L-Ps since they are all
su pported by high trees. If masts were used ,
No. 14 or 7/22 co pper antenna wire could be
used ; however it is quite a bi t more expen
sive.

Assembly

First cut and drill the Lucite per Fig. 3.
Three of the cente r insulators (4-holes) and
six of the end insu lato rs (2-end holes) will be
required for elements 2,3 and 4.

Next cut two wires slightly longer than
the overall length given in the table last
month for the two-wire cente r parallel feed
line. Thread the three cen ter in sulato rs on
o ne end of the two wires (close spaced
holes).

Select two t rees, post s o r other rigid
supports sepa rated by a meter or tw o greater
than the final length of the feed lin e. These
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END INSULATORS ( 6 REOD)

Now measure S3 and secure the third
spacer, then measure S4 or the last spacing
between E4 and E5 and mark with tape or
paint. This will be the location for th e egg
center insulator for the short forward
element 5 and also the feed point.

Measure a length of antenna wire for the
longest rear element 1. Since this is in effect
a doublet , the length on either side will be
one-half the length given in the table. Allow
sufficient length on both ends for securing
to the center and the end insulators.

The two-wire center feeder line will be
attached across the center (egg) insulator of
element 1. The feeder can be spaced or
fanned out to about 8 em at the cen ter
which will give greater spacing. This gives
better mechanical stability to the two paral
lel feeders and there will be less possibility
of these two wires becoming twisted or
shorted in a wind. The lower bands, 40 or
80m L-Ps, may require one or two extra
Lucite spacers to reduce the possibility of
shorting in a high wind . A spacer every 2
meters may be necessary. These will general
ly not be required after element 2 or 3.
None sho uld be required for 10, 15 or 20m
L-Ps.

Next , measure the two wires for element
2. As this element will be transposed at the
Lucite center in sulator, leave at least 30 ern
extra on the center ends, beyond where they
are secured to the end holes. This extra
length or "dress" will allo w for the transpo
sition below the Lucite insulator.

Measure and cu t element 3 . This element
is non-transposed at the center.

Measure and cut element 4. This will be
transposed as per element 2 .

Measure and cut the short est forward
element 5-. This is non-transposed and also
uses an egg center insulator as used for
element I.

The two-wire parallel cen ter feed er can
now be removed from the two end supports
and for the moment can be laid on the
ground. We now have the cen te r feeder
spa ced by the three Lucite insulators for
elements 2,3 and 4, and it is ready to be
co nnec te d across the two egg insulators at
elements 1 and 5. The two-wire feeder
should be 30 o r 40 em longer at each end
(beyond the rear and forward mark ed

p 0

" .

".o ~

CENTER INSULATOR S ( 3 REQD l

- - --,,,·- - - - ·1I·

Fig. 3. The centered end insulators are made of
Lucite approximately 6 mm thick. All holes are
made with a No. 29 drill.

should be at least 1.5 meters above ground
between which the two-wire center feeder
can be strung and pulled tight.

With the two-wire feed line secured to
and made tight between the two supports,
mark a starting point (about 30 em from one
of the end supports). This can be indicated
by a piece of plastic tape or masking tape
secured to each of the two parallel wires (or
a quick-drying paint smear can be used).
This will be the starting point or the location
of the No.1 rear (longest) element. Note : An
egg-type insulator will be used as the center
insulator for the rear element I and the
forward element 5. Lucite is not suited for
these two end elements as there is more
st rain on these than elements 2,3 and 4.

Starting at the marked point which will
be the center connection for element I,
measure along the parallel feeders with a
steel tape to obtain the first spacing distance
(SI) between elements 1 and 2. Now slide a
Lucite center insulator to this point. The
other two insulators mu st be forward of the
element 2 center insulator. Using a short
length of No .18 or 16 tinned copper
hook-up wire, secure the Lucite center in
sulator or spacer to the two parallel feeders
as illustrated in Fig. 5. Make certain the
Lucite spacer is square or at right angles to
the feeder and that the tension is equal on
both wires. After the first spacer is secu re,
proceed to the next.

Measure the second spacing distance (S2)
which will be the distance between element
2 and 3. Slide the second Lucite spacer into
position and secure, being sure the third
spacer is forward o f the seco nd .
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Fig. 4. Basic layout o f the L-P antenna once the insulators and supportin g ends have been attached.

poin ts) . T hese ex tra lengths leave su fficient
length for wrapping to the cente r of
elements J and 5. Afte r wrapping, the ex tra
length is cut off. We now have the cen te r
fee der co nnected to the five elemen ts.

Regarding transposit ion of every other
eleme nt, note that the o dd elements 1, 3 and
5 are non-transposed while even elements 2

t
and 4 a re transposed.

We are n ow ready to asse mble the en tire,.
ante nna. It is assumed that the fo ur mast s,
t rees or other supports to which th is beam is
to be suspended and aimed in the d esired
direction have been selected o r erected .

The entire antenna will first be temp o
rarily assembled between the fo u r masts at a
height o f app roximately 2 mete rs. This
height is suggested as the system ca n be
stre tched at the low height between the four
mast s to clear the grou nd and can st ill be
reached fo r making the con nec tio ns between
the eleme nts and the center feed line. If the
beam is to be for 80m it may be n ecessary to
assemble it approximately 3 me ters off the
ground, using a stepladder.

With the five elements and the two-wire
cente r feeder lay ing o n the ground in the
desired aiming d irection , st ring the two
ca tenary side lines (A-C and 8-0) fore and
aft between th e su pports .

Next add the end insu lators to the five
eleme nts and to these tie o n the n ylon
support cords. Egg-end in su lators are used
for the rear and forward elemen ts I and 5;
Lucite end insulators fo r eleme n ts 2, 3 and
4.

Stretch element I between supports A
and B and elemen t 5 between C and D. Now,
by having the two side ca tenary lines
st retched between the masts (line 1 bet ween
A and C; line 2 between B and D) at a
working heigh t . it is fairly easy to adjust the
tension between the elements and the side
lines so they (catenary side lines) will take
on the proper shape illustrated in Fig. 4.
While making these adjust ments, it is sug
gested that the nylon cords between ele
ments 2, 3 and 4 end insulato rs and the
cate nary lin es be tied to the catenaries with
an easily untied knot, as it may be n ecessa ry
to adjust these severa l times for proper
weight and tension d is trib ut io n so th e side
lines will take on proper shape. This is the
only "cut and try" procedure required fo r
assembling this type L·P .

Care should be taken at this point to keep
the elements para llel with each other, i.e. ,
the end separation between the ele me nts
should be eq ual to their cen ter spacing
dist ances, 5-1, S~2. etc . T here will be some
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LUCITE CENTER
INSULATOR

~=
~

CENTER FEEOER I NO IS ORI41

SECURE WITH NO 16
OR NO 1$ TIN"'EO
COPPER~

Fig. 5. Me thod of securing the center insula tors to
th e center fee ders.

for the center feeder, it may be necessary to
also have two additional fore-and-aft su p
ports, especially for 40 o r 80.

After all mechanical adjust ments have
been made at a convenient height , it should
" hang" o r be stretc hed in exactly the same
co nfiguratio n it should have when raised. If
it now appears satisfac tory, the element end
cords can be firml y secu red to th e side
catenaries. Aft er these are secu red with a
non-slip knot, a few wraps of masking tape
should be applied to either side of the
element cords to keep th em in posit io n.

If cop per wire has been used , all jo ints
should now be soldered. The 4 : I balun
should be added to the forward short-end
feed point.

Before hoist ing the ante nna to posi t ion , it
is suggeste d that an swr check be run .
Connect a short length of coax to the balun
and read the swr across the band every 100
kHz.

Even though the antenna is o nly 2-3
meters above gro und, the swr readings taken
at this height will not be too far off from
o ne taken after the antenna is raised to
maximum height. This procedure would
probably not be accurate for a yagi or o ther
narrow band, high Q beam, as there would
be too mu ch grou nd effec t. An L-P, being a
low Q broad band antenna , seems to be less
affect ed. It is suggested that the swr readings
be reco rded for comparison with the final
swr te st which should be run after the
ante nna is raised to its final location .

Anoth er intere sting test while th e anten
na is a t a workable height it to excite it with
sufficient power to get an rf indicat ion at
the eleme nt ends, using a small neon bulb or
a "sniffe r" to check the vo ltage distribution
o n the elements and cen ter feeder.

-

\

-
\
\

sag to eleme nts 2, 3 and 4 unless their
su pport ing cords to the ca te naries are very
tight. Some sag in these elements seems to
have little if any effect on the antenna's
performance . It is probably better to have
some sag than to pu t too m uch st rain o n the
end cords and in turn the side lin es. Allo w
some "give" to reduce possibility of damage
durmg an ice storm.

There will also be some fo re-and-a ft sag
to the center feeder due to the weight of the
two-wires and the center insulators (especial
ly if copper wire is used). The amou nt of
feeder sag will also depend o n how t igh t the
rear and forwa rd elements can be tighten ed
bet ween their supports, as they su ppo rt the
weight of the center feeder. If copper is used

This is a mock-up sh owing three elements to
illustrate proper connections to the f orward or aft
egg cen ter insulators (non-transposed ). Th e follow
ing element using the Lucite center insulator is
transp osed and the third insulator is non
transposed. Th ese m ock-up etemen t:s were only
spaced 25 em so the three types of cen ter
connec tions to th e feed line could be illu strated in
a sin gle pho to.
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• Latch and reset
c a p a b i t Lt v
built-in .

• Available fo r 1,
2, 3 , 4, 5, 6 , 7,
8 , 9 . O. # , • and
other dual tones
70Q.3000 Hz .

5200 Panama Ave., Richmond CA USA 94804
THE ONLY aSL BUREAU to handla all of
your a SLs to an ywhere; ne"t door. the na"t
stllte, th e ne"t co u nt y . the who le world . Juu
bundle them up (p lease arrenge alphabetica lly)
and send them to us w ith payment of &t .a.,;h.

CFP ENTERPRISES
866 Ridge Road

Lansing, NY 14882

Central Upstate New York's
Mail-Order Headquarters

Specializing in Two-Meter FM
and Quality Used Gear

Off ice a nd Salesroom Hours b y Appointment Only
24-Hour Phone: 607-533·4297

Send SASE for Bi-Monthly Listing of :
Used Equipment and Bargain Goodies

't race-tns acc ept ed o n b o th new and used
equipment . Ca sh d ea ls get prepaid shipp in g in
the Continenta l US A pl us a 20% discount o n
the items 0 n our regular listj ng !!!!!

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO, CA 92025

T-2 Touch-Tone Decoder ... 539.95 PPD.
Specify d igit o r tone frequencies.

(Include sales tax in Calif.!

• Dua l to ne
decoder d eco d es
one To u ch -To ne
d igit.

• CO R cont ro l bu ilt-in .
• Relay o u tp u t SPST 'h-am p.
• Octal plug-in case.
• Co m pac t 1-%" square, 3" high.
• Free descript ive brochu re on req uest.

There have also been inquiries as to
wheth er the mo no-band L-P can be design ed
for a higher gain than 10 dB . The gain o f a
Log-Peri odic is determined by severa l vari
ables as were ou tlined by Referen ce 5. Of
these the <X angle ( I-> the apex angle), the
"boom length " and t he number of elemen ts,
are importan t fac tors. The smaller the apex
angle, the longer the boom length and more
eleme nts (up to a point) gives grea te r gain .

Some of the large fixed com mercia l and
military h f Log-Periodics give gains up to 14
dB. One manufacturer produces a modified
type L-P only 60 meters in length which has
an advertised gai n of 17 d B.

Working with these variables is mo re
complex and lengthy than can be presented
here. Without a programmed co mp ute r, the
designing of an L-P by the fo rmulas can
become qu ite involved . I have , however,

Rf will be pra ct ica lly nil o n the rear
element I (reflector) . The seco nd element
will be qui te " ho t ", as it should be, and rf
will ge ne rally diminish on the th ree forward
elements. At the high end of the band , 3
may beco me the "active" element and 2 the
re flec tor. T his simple voltage dist ribution
test is especia lly interesting o n a long 12- 17
element L-P fo r 20-15-10 when testing on
each of the three bands.

If the low elevation swr is less than 1.5: I
and relatively flat across the band, the coax
to be used ca n be connected and the beam
raised into place for on-the-air tests.

Some have inquired as to how these L-Ps
stand up u nder icing co ndit ions and during
high winds. Although all of my L-Ps, includ
ing those for 20-15 and 10 are suspended by
high pines and cedars, I have had no prob
lems to date . T he first L-P installed in 1970
is st ill u p. It and several ot hers have been
through three heavy ice sto rms . Although
they sagged almost to the grou nd fro m ice
buildu p, none bro ke. The n ylon lin e used for
their suppo rt evidently has eno ugh "give"
under the lo ad to prevent snapping. As soon
as the ice melted , they returned to their
normal height. The o nly antenna I have lo st
here dur ing a n ice sto rm was an 80 m
doublet - but so fa r, no L·Ps. They have
also been through severa l high wind s success
fully.
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worked o ut a graphic design method for L·Ps
which req ui res absolute ly no math except
for simple divisio n. By usi ng this method,
a ny 3 to 30 MHz , VHF or UHF L-P can be
designed o n paper in less than an hour,
where severa l days were required before. My
largest 1 7~lemcn t 20-15- IOm L-P. which is
30 meters in le ngt h, giving 12 to 13 d B gain ,
was generated by the graphic method .

I am now assembling an experimental
"Lo ng-John" mono-band L-P fo r 20 which
will have seven or nine elements and should
give 15 d B gain . If this gain is rea lized , I plan
to add a second identical L-P to give two
side-by-side (co-linear) in phase beams to,
obtain an additional 3 dB or a total of 18
d B. I have tried this previously with a
te mporary dual L-P and was able to get the
additional 3 dB gain by phasing, If t his
works out over a test period, I will be gla d to
pass o n t he information .

Log-Periodic References

Ham Publications
I. Nov . '59 QST. "Log Period ic An tennas" Carl T.
Milner WI J:VY.
2. June '63 QST, "Three-Band Log Period ic Anten
na" Robert F_ Heslin K7RTY . (1 40 - 450
MH z) - Partial reprint in the A.R.R.L. Antenna
Book . Good construc tion details for VHF/EIII:
Log.
J. Nov. '6473, " A Wide-Band High Gain Antenna"
A. E. Bl il'k VE3AHV.
4. May '65 73 . "The Design of Log Periodic
Ant ennas" A. E. Blick VE3AHV. Co mplete formu
las for desig ning L-Ps.
5. Oct. '67 73, " VIIF Log Period ics and the
Log-Scan 420" Hal Gree nlee K4GYO.
6. Dec. '68 CQ, " Pa rt VII Covering Antennas" Paul
H. Lee W3 F ~1 (with L-P fo rmulas - p. 6 1).
7. Aug. ' 70 73, "Log Period ic Ante nna Designs for
UIIF/ VHr" William T_ Nagle W3DUQ. Good
ar t icle on VHF L-P rotatable anten nas,
8. Sep. ' 72 Ham Radio, "Three-band HF Log
Periodic Ante nnas" G. E. Smith W4 AEO. p. 28.

...W4AEO

Commercial References (Partial )

I. Basic Principle, Du Hamel and Isbell , 1957, and
Du Hamel's U.S. Patent 2985878.
2. Log Periodic Design by Deschamps and Du
Hamel. Antenna Engineering Hand boo k, Jasik ,
196 I.
3. Dr. Carrell's report - l EE '61 Nationa l Conven
tio n Reco rd . "Analysis and Design of the Log
Periodic Dipole Antenna ."
4. Defe nse Communications Agency - Engineering
I n s t a l la ti on Sta ndar ds Man u a l - DC AC
330 - 175 - Add . No. I "MF/ HF Communica
tions Ante nnas."

.............."'.LOIl

Optron I

$30.00
-$35.00

8.00
25.00
29.00

SIGNAL SYSTEMS
2650 Durango Dr,
Colorado Springs,
CO 80910

Board
K i t
Wired

Here is the greatest buy o n an iden tif i
er you 'll ever find.

Look for product review write-ups an
these and ather exciting newproducts
trom:., ,...---

Now at a realistic price you can have
"Touch-Tone" command functions,
autopatch, and control. It 's the Signal
Systems Decoder.

MODEL TTO· '
12/1 6 BUTTON OECOOER

Board $10.00
Kit : 12 button $77 .00

16 button $88 .00
Wired: 12 button $85.00

16 Button $98.00

THE IDENTIFIER
TO END ALL IDENTIFIERS

ROM·2 Repeater-Identifier (CW·RTTY I

At Last .
Repeater Sophistication

Is HER E .....

,

•••• ••••• •
•••• ••••

• ••••• ••••
Phone tall free 800-525-5890
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If you've added a tunable oscillator
to you r 2m FJ I rig , th e next step is

Bill Hoisington K1CLL
Ferover Farm
Peterborough NH 03458

CALIBRATING YOUR
TUNABLE 2 METER
RECEIVER WITH
SURPLUS CRYSTALS

T hiS art icle describes the use of ei t her
o ld or new crystals in the 8 Mf-lz band,

such as from Gonsets o r similar, for calib ra
tion purposes. An infinite attenuator is also
described as a bonus for signals from . 1V
down to .I /lV , and even .001 /lV if you
think your receiver can pick that up . This is
good for both sensit ivity and low noise tests.
You can also borrow crysta ls fro m a buddy
to help calibrate your dial. Looking ba ck
into the Gonset .port io n of my junk bo x, I
fou nd so me 8 MHz rocks that d id the jo b,
and mult iplied them into the 2 meter band

from 144 to 147.81 9 , so the 2 meter FM
band was easy to find.

No w, a crystal oscillator in the 8 Ml-lz
band is easy , Or is it? Sure, they 've been
around since before World War II, but just
wait until you try it. There are pitfalls
waiting for you such as high-power spurious
and drop-outs with so me crystals becau se 
while they can be made to oscillate well 
you have to change the circuit sligh tly, and
that's no good for a general purpose ca lib ra
tio n-signal generaror-at tenua tor.

"2.2 1(

or

.,

<6
1-I0pF

e,

TR IPLER
HEP 55

AT TEN UATOR
' ANTENNA " PLATE
3,~X3, ~ CM COPPE R-CL AO

"

e.

.,

" t---'
Z20n

CZ,C3.C'· ARCO 4 2 4 16·I~OpF

u · toI lL L E R COIL. PART 1'tO. 90 56
l2'15 TU RNS,CENTER TAP, 2CM LONG. ,8CM OD
L 3·5 TU RNS I'tO, ZO, 2 CM LONG, .B CM 0 0

.,

SE XTUPLE R
~EP ~~

4, 7 1<

e,

,.

.,

.,
"

';" "'1f ~04."
2~·2 BOpF
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..
AF OSCILL ATOR f-llI'1E P ~5
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;.L.. .0 2 1' _02

:T 0 •
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2. 2 1<

-

.,
CRYSTAL OSCILL ATOR
HEP ~~

6 MHZ CRYS TAL

I

Fig, 1. Sch ematic of the receiver cal i brator f or the 2m band. L1 - Miller coil, part no. 9056 ; L2 - 15
turns, center tap, 2 cm long, .8 cm O.D.; L3 - 5 turns, no. 20, 3 cm long,.8 em O.D.
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Special Notes

There is a certain amount of balance in
tuning up an oscillator of this kind be tween

It too k me a good two days, 12 or 13
hours per day, to get t his o ne ru nning
smoothly with mo st of the ol d crystals, and
a smooth-ru nning job is always a must with
me. Here's hoping my experience will save
you so me time.

I fir st tried my favo rite VHF circuit fo r
the oscilla to r, which turned out to be mu ch
too lively. So back to the old " No-coil"
Pierce I went, and after plenty of tries, the
circuit shown in Fig. I was the result. It is
very reliable and easy to tune up. It was
built o n a narrow plank for insert ion into
my trust y old Infinit e Attenuator, a piece of
waveguide 60 cm long by 11.8 cm wide and
7 cm high, which has a metal cap and jack
on o ne end, as in Fig. 2. An insu lated
pick-up plate inside t he waveguide attached
to J I allo ws you to connect your receiver
cable to the receiver, et voila , signals from
100 ,000 flV down to 1/10 , 1/100, or even
less!

I included an af oscillato r, which helps to
identify the signa l. and alt hough this is not
absolutely necessary when you use the in
finite attenua tor, at times it can he very
usefu l. A money saver is a piece of rectangu
lar cross sect ion alumin um rain-gutte r down
lead (Fig. 2). This ca n be used instead of the
wa veguide, which not every body can
scro unge.

.. '.,

•

•
~.

•

WITH OUR TOUCH TONE' GENERATOR KIT.

SERVING IIAMS if)f:iS YEAJlS

ELECTRONIC DISTRIBUTORS, INC.
1960 Peck Muskegon, MI 49441

Tel. (616)-726-3196
HRS. 8,30 - 5,30 SAT. 9 - 4

Shipments agai nst our orcers pia ceo
months ago are arriving daily. No long
wait for the world 's most popular ham
gear.

KEY YOUR REPEATER OR DIAL THROUGH ON A
PHONE PATCH FROM YOUR MOBILE RIG .. • ....

• Genera les sta ndard Tou ch Ton e ' Irequencies
• Uses sta nda rd 9 V. ba llery
• Opera tes t hrough in te rnal speaker.•_Iernal speaker o r

wired d irect ly in lo your mic ropho ne circui l
• Only 2·31." X 4-11." X 1-318" - 8 ounee,
• Atlraclive le . lurf'd molded pla s t ic case
• Assembles in 45 minutes
• Calibraln in 60 seconds (with frequency counter)

$33.95 KIT $53.95 ASSEMBLED AND TESTED

AcId $1 .00 lor postagft and handling in U.S.A., S3.oo lore ign.
Allow 2 weeki lor deli.,ery.
SEND CHECK OR MONEY ORDER (NO C.O .D.'s) TO :

Interface Technology, Inc.
P.O. Box 24565, 51. Louis, Missouri 63141

Fig. 2. Pictorial layout of the calibratOl and
infinite e t renue tor. Aluminum rain -gu Iter do wn
lead of sim ilar dimensions may be used in p lace of
th e waveguide.

'Tou ch To ni i•• ' I Oi. ,••ed I..d.m.,k 0 1

(Minour; ...id..,,, Idd J'>lo .,.,••••• Iu,

lhl Bell Sy,'em
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the emitt er resistor and the collector tuning,
because o f the variable capacitance effect of
almost all transist o rs. Also, don' t expect
every crysta l to work just the same way.
They don' t! I have one that could not be
made to play alo ng wit h the others. Make
sure, with a tuned diode receiver, that you
are o n 8 MHz (very importa nt). Most "dip
pers" when used in the diode mode and link
cou pled to the oscilla tor will do a good job
for you. Do not use a h igh-sensitivity receiv
er for this purpose. You have to have at least
one piece o f test equip ment o n your bench
for this sort of work , and that is a signal
generator. A $40 o ne will do. This will
enable you to calibra te diode receivers, etc . I
have these th ings here from 50 k Hz to X
band, 10 GHz, and they are very handy
when you need them. After checking the
freq uency o f the crystal oscillator, J put in
an untuned diode across the circuit of the
output o n 144 to 148 Mllz. With this you
can watch the rf output, and listen to it,
without having to tu ne again. But always
watch that frequency ! When multiplying by
large numbers, even tripling, it is very easy
to slip into the next harmo nic, and then see
what ha ppens if you don' t realize it.

AF Oscillator

Referring to Fig. I, and starting with the
af oscilla tor, you see the familiar Twin-Tee
job, which oscilla tes near 400 Hz with the
values shown. All you want is so me to ne on
the signal in order to identify it. You can
connect it in almost anywhere o n the crystal
oscilla to r. It works fine o n the emitter, so
that is where it stayed . For more modula
tion , connec t it to the base, possibly through
an rf choke. A switch in the 9V line should
be used to cut o ff the mo dulation. Do no t
try to simply disconnect the oscilla tor while
it is running, as some modulation will sneak
in through the battery's internal resistance.
You could use a 100 /i F capacito r acro ss the

+9V , but it is not really needed . The easiest
way to disconnect the af oscillato r is to just
turn it off.

Crystal Oscillator

The final circu it is a combination of a
Pierce, wi th the crystal between base and

SEPT EM BER 1973

collec tor, but it also has a tuned collector
coil which helps a lot , and a large capacitor
to grou nd from base. This is a great help in
mainta ining the proper phase between the
collector and the base, which is a t times very
important. The base should not be left
floating, phase-wise, in many ty pes of cir
cuits. Always check this o ut. The oscilla to r
is sure -fire for 8 MHz ro cks. Ll is tuned
mainly by C2, with C3 matching into the
base o f Q3 the sextupler. Always do the
larger par t of your multiplication in the firs t
stage, when you do have a cho ice, as with
Fx6 and Fx 3. This is because practically all
ac tive devices are less active the higher you
go in frequency, so put the largest multiplier
firs t , making L2 and C4 resonant on 48
MHz. Be su re it is o n 4 8, not o n 40 o r 56 !
You will find tha t C2 and C3 ma tch well
into Q3. C4 tunes L2, and C6 is a good
match into 04 . If the bo ttom half of L2
gives you trouble on 147 (spurious oscilla
tions on 147) use the two-capacito r co nnec
tions shown for the input of Q3. I didn't
find much trouble here. so C5 did the job.

Trip ier

Ano ther HEP 55 sti ll works well o n 147,
so the tripler Q4 is easy to work with and
tune up . No plus voltage was needed on its
base, there being sufficie nt drive from Q3 on
4 8 MH z. Also, of course, be sure it 's on 147,
or wherever your crysta l multiplies up to in
the two meter band . L3 and C6 tune to 147
wit h the antenna plate attached. To check
for good output power, say 5 to 10 mW,
couple into a tu ned diode detect or from L3
wit h a ) to 12 pF capacitor into an ou tput
cable from a tap o ne tu m up fro m the cold
end of L3, plus a grou nd connectio n for the
cable sheath .

Conclusio n

You will find the crysta l signa l generat or
to be very useful fo r a lot of tests and the
a t te nuat or will a llow you to make very
interesting sensit iv ity and noise tests. When
you back this unit do wn into tha t wave
guide, you cannot pull in th at signal! The
atte nuator is also very "repeatable" which
makes calibrat io n easy and importa nt.

. . .K IC l L
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'l'BMPO
2~?1It

MO DEL DR IVE 'OWER OUTPUT POWE R PRICE

1002-3 5-25 watlS 100- 135 watts $220
1002-38 1 2.5 watts 120-1 30 wath $235
802 5-12 watts JO.90 watts $180

"'28 1-2.5 walts 80-90 watn $195
502 5- 15 watts 35-55 walU $105
5028 12S_m 4 5-50 waItS $130

220 Amps also avai lable

DYCOMM
COMMUNICATIONS, INC.

2M FM AMPS
MODEL IN PUT OUTPUT PRICE

C 5 15 s 69.95
D ' 0 ae S 99.95
E , 20 S 7995

"
, 35 S 99.95

' 00 '0 90 $195.00
1-10-0 , 90 5210,00
35-0 20 60 $ 195 .00

ELECTRONICS

FREQUENCY MODEL INPUT AANGE NOMINAL ' 0
IMH'l ,., ,.,,,, PA21 28

" "PA IQ4DB >1 5 eo
PAIO-70B 5·15 70
PA1·l0B

"
70

PAl O· 140B >15 " 0
PA2 140B

" " 0
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Ellio tt Kanter W9KXJ
3242 W. Hollywood Avenue
Chicago IL 60659

PLL C APPL CAT ONS

FOR

HAMS

Fig. 1. Block diagram PLL AM receiver.

do no t neglect to use bypass capacitors to
avoid unwante d instability and oscilla tion.
Third , use only a small tip , low wattage iron
for co nnect io ns. Last , unused inputs should
be grounded for best operation.

PLL Receiver

The NE56 1B integra te d circuit together
with a handful of inex pensive components
produces a novel receiver usable from 1 Hz
to 15 MHz. The frequency range provides
for applications from the sub-broadcast band
(e .g., WWV @ 60 kHz, marine and weather
broadcasts) to the ham bands from 160-20
meters. If you can visualize a few ca mper
nents, an ante nna band switch arrangement
and audio-outp ut stage , a truly miniature
all-band WWB or CH U time receiver is
possible , spanning the frequen cies of 60 kHz
through 10 MHz. On the more practical and
realistic side , a simple receiver can be put
together for about $10 for a particular ham
band, a nice gift for that would-be-Novice
y ou know. After all, who wouldn't rather
hear live code than listen to tapes? Other

T he single most exciting develop me nt of
the mid-70's, at least as far as ham

radio is conce rned , will probably be remem
bered as the Phase Locked Loop ( PLL).
These remarkable circu its have applications
galore. In fact the only real limit to their
versatility is your o wn imagination and
initiative. This artic le will outl ine several
interest ing applica tions with the emp hasis on
practical use rather than theory ; where
possible , exac t co mp onen t values will be
given, For those desiring details as to the
" why's" (heavy-th eory) , a bibliography fol
lows the text.

General Considerations

The integrated circ uits described are avail
able in transistor-like packages, eight-four
teen-or sixteen pin dual-inline-packages and
occasionally in sixteen pin flat pak s. Their
cost in single lots is generally less than $5
each. Cross-referencing or substit u tio n of
other than Signetics Corporat ion's I e s is
usually not possibl e. The PLL, to my best
informa tion , is of a proprietary nature to the
Signetics Corpora tio n and not readily avail
able from other sources.

The easily procured " Circu it-Zaps" allow
rapid construct ion of a variety of circuits. A
socket-type mounting arrangement is sugges
ted for the Ie to allow for it s use in other
circuits. For hams who have not worked
with or used IC's before , a few precautions
are in order : First , lead length should be
kept as short and direct as possible . Second,

AM R'
INPUT

PHASE
OEIELICJ(

l'
<d PHASED

PHASE l!lCl<ED
SH IFT LOOP

AUDIO
OUTPUT

FILTER
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.I

p

.1 I20pf NPO

pf-..--lh

v+
rev
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INP'U~ f--'~1"""--'="
OEMOOULATEO'_-+

OUTPUT ....

Fig. 2. Typical PLL AM receiver for the broad
cas t band. For o ther frequencies (1 Hz- IS MHz),
Cy =(fhi - flo)l(fhi x flo ), Cl =300 p Flf(MHz).

L2- 1.5-31,1H MLLER9050

Fig. 4. rc FM detector. 10.7 MHz ou tput.

applications include tunable i-f st rips for
converters and FM demodulators without
tuned circuits.

Figure 1 is the block diagram of the I'LL
receiver. The phase locked loo p is locked to
the signa l carrier frequency and it s voltage
contro lled oscilla tor ( VeO) output is used to
provid e the local oscillator signal for the
product detector, o r for use as a synch ro
nous de modulato r. T he I'LL locks to the
input signa l with a 90° phase erro r. T he
strength of the o utput o f t he product
detector is a function of the phase rela tion
ship of the incoming signal and the local
oscillato r' s ca rrier(s). It is at maximum when
the carrier and LO are eithe r in phase or
180

0

out of phase and minimum when they
are 90

0
out of phase or in quadrature .

Enough theory . Figure 2 describes a
practical receiver. Components shown cover
the standard broadcast ba nd; however, the
simple formulas shown on the sche matic will

enable you to calcu late cha nges to allow
o peratio n from 1Hz to 15 MHz. Although
the circuit is prima ri ly designed fo r AM use,
vary ing Cx will introduce suffic ient change
to allo w CW/SS B reception. A tuned rf stage
may be required together with a good
antenna a nd ground. The voltage require
me nts ca n be met by connecting two 9V
batteries in series. The PLL requires a
ma ximum of 12 rn A, with 10 rnA being
typical. The au dio amp lifier shown in Fig. 3
will be more than adequate for the PL L
recerver.

FM Detectcrrt-f

While the N5 1l I A shown in Fig. 4 is not
a PLL, its re lative ly simple requ ireme nts as
to discre te compone nts and modest 12V
power require ments will no doubt find their
way in to many receiver applications requir
ing a detector/i-f at 10.7 MHz. T he input
freq ue ncy ra nge of the 5 1 J I spans 5 kHz to

+14V
101< 101< 101<

6OOr:~'OO~'l~~~:~~~Ji~o''t.'I 2 e c
MJ.l 6

NE560

'.
D5

10 tolFD13V MIN.

+100 tolFD

IOV l'
+'N~-..----,71

I~ ~
ZN2219 .01

INPUT

TI · I~ : 8 11. AUDIO TRANSFORMER

Fig. 3. Audio amplifier for use with PLL receiver . Fig. S. Typical PLL FSK decoder (1070/1270 Hz).
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TONE FREQ.. 1
3RI CI

t*l SEE TEXT

6 8 4
NE566 OVTPUT IVVV\ U5 SEC TtlNE

7 13 UU1. BURST)OK

OOK
R2

+12V

The freque ncy of the to ne is selected by the
fo rmula:

Bibliography
Linear PLL A pplications Book and Linear Ie Vol.
1. bo th available from Signc tics Corp., 8 11 E.
Arques Ave ., Sunnyvale CA 94086 .
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Tone = 3 RI C I

with the value of Rl be ing between 2K-20
KQ. The SCR must be capable of triggering
at a level of 70 J.lA as this is the maximu m
current avai lable. Should you desi re to in
crease the current, you can reduce the value
of R2 while increasing the value of C2 to
keep the same .5 sec. time constant.

This simple circuit can be readily adap te d
and buil t into exis ting FM transceivers as a
subaudible tone genera tor to access repeat
ers. By vary ing R I with C I consta nt a
" universa l" tone burst generator can be built
to enable the traveling ham to access any
repeaters he might happen across on vaca
tion, etc . In addition the mo dest 12V at 7
rnA can be supplied by even a ba tte ry
portable transceiver with no tro uble a t all.
The SCR can be replaced by a NPN transis
tor and the tone switched on and o ff a t will
at the base te rminal of the transistor.

We have tried to present a number of
useful ap plica tions for the PLL IC. These are
but a few o f the many uses to which they
ca n be adapted in ham rauio , and if nothing
else this art icle is fo od for thought. Consi
dering the mo dest cost and power require
me nts , shouldn't you invest about $10 and
get some today?

'"1'50"'
m Cl

Fig. 6 . Single burst tone generator.

1.5K RI
.DOl

50 MHz, making it a suitable detector/i-f for
a number of converters, receivers, etc. Suit
able applications for this IC include auto
matic co ntrol systems, receivers and servo
amplifiers. There is no reason why a simple
receiver cannot be built to monitor FM
repeate rs on the J0 meter band, or for the
SWL a Lo-band monitor for commercial
freq uencies. Again , the ap plications a re
limited only by your imaginat ion.

RTTY/FSK

Te letype and frequency shift keying is a
natural application for the PLL. Figure 5
shows a two IC FSK decoder using the
NE565 (PLL) and the VA 7 10 differential
voltage comparator. The dual voltage supply
can probably be met wit h batteries as the
NE56 5 will fu nction with fro m 5 to 20
volts. The 565 is a genera l purpose PLL
designed for applications at freq uencies be
low I MHz. The circuit and component
values are for decoding FSK signals of
1070/1 270 Hz. As the FSK signal ap pears at
the input, the loop Jocks to the input
frequency, tracking it between the two
frequencies with a corresponding shift (dc)
<It t he output.

Single Burst Tone Generator

Again we are dealing wi th an IC which is
not a true PLL. Instead , the NE566 is
described as a func tion gene rato r. The IC is a
voltage-controlled oscilla tor exhibiting ex
ceptional stability and linearity with buf
fered outputs of square and triangular waves.
Frequency is determined by the external
resistor R J and capacitor C I and the voltage
applied to the control te rm inal (approxi
ma tely .75 Vcc). Opera tion is possible with
voltages fro m abou t 9 -24 V with ty pical
current requirements of 7 rnA. The value of
R I should be somewhere between 2K and
20 KQ . Frequ ency adjustment over a J0 to
I ra nge is possible with the same capacitor.
Typical applications include tone generators,
frequency shift keyers, FM demodulators,
clock generators and of course function
genera tors.

The circuit shown in Fig. 6 is tha t of a
single burst tone generator which produces a
signal for a duration of one-half second (0.5
sec) after activiat ion o f the power su pp ly.
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six shooter
sse scores again, encourages occupancy of the
higher frequency amateur bands with moderate ly
priced, fu ll-feature equipment.

Now-hit those challenging 6 meter targets-be
there-be ready instantly for those thrilling OX
breakthroughs and skip happenings. In the interim,
join a select group who have discovered th at
mobile SSB on the low end of 6 approaches the
ideal fo r solid, uncluttered local contacts. Here
now- from SSE. S8 - 50 . a very tidy package
that p rovides all Ina ammo you need for 6 meter
bul lseyes ! Synthesized frequency selection is an
example in point : No crystals to buy, no concern
about VFO stabili ty. The band between 50.050 and
50.280 MHz is divided into 23 channels, spaced
at 10kHz intervals. A cla rifier control allows the
master crystal frequency to be moved anywhere
between two 10kHz points. SBE. SB- 50. is a
transceiver but switching to All enables a drifting
signal to be zeroed without affecting transmitter
frequ ency. A fine receiver with high sensitiv ity
insures that the weak ones wil l be heard during
band openings. Exclusive SBE " Super Shape" BP
filters provide excell ent SSBIAM response, both
transmit and receive. A lighted panel meter monitors
what's coming in-and going out. Squelch. noise
limiter contribute to performance. Power input is
20 watts p.e.p. on SSB, 8 watts on AM. Equipment
is all solid state. easy on car battery. Dynamic
microphone is provided.

SEE IT AT YOUR SBE DEALER

50

sse and AM . . .
pu sh button
selection.

SYNTHE
SIZED I
No crystals
to buy.

Tunable ± 6kHz,
any 10kHz
point.

Receiver
f requency
separately
adjustab le
with RIT

Lighted meter
shows "S" units
receive - power
output SSBIAM

SBE exclusive
" Super Shape"
Bandpass
sse filter

All solid state.
Low drain on 12V
car battery.

'SBE'
LINEAR
SYSTEMS, INC.
220 Airport Blvd.
Watsonville, CA
95076.
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Gene Grenek er K4MOG
2546 Wilson Woods Drive
Deca tur GA 3 0033

A circ uit that nllou» au to-pa trh aceP.' .' and dial-up
with one finger emie and conve nience

A lmost every majo r city in the United
States has at least one 2 meter re

peater that has au to-patch access capability.
While the majority of telephone calls th at go
through these repea ters are gene ra lly of the
social nature , th ere are cases where Jives have
been saved by the q uic k report ing of acci
den ts by "Good Samaritan" hams with 2

The "Pa tch Pad" shown assem bled and attached to
[h e transceiver.

SEPT EM BER 1973

meter au to patch capabil ity. In Atlanta
severa l months ago, when a million gallo n
fuel tank ex plo ded se tt ing several homes on
fire and threatening o thers over a rad ius of a
mile, the auto patch proved it s value.

Members o f the Atl an ta Radio Club
provided 80% of all eme rgency telephone
com mu nications o ut of the area through the
club's auto-pa tch facility for 12 ho urs until
the te lephone company could ru n addi tional
circuits to the operational command cente r.
While the au to-pa tch system will never en
tirely replace the need fo r point-to-point
com munica tions ne tworks during emer
gencies, it is fast becoming a standa rd tool in
civil defense and related commu nity serv ice
ac tivit ies, and every amateu r with 2 meter
FM capability should have the ability to
access the auto-patch in h is area during an
emergency.
Is It Hard to Add a Touch-Tone Pad to an
Existing FM Transceiver ?

There is no problem ad ding a to uch-tone
pad to any transceiver . as long as certa in
rules are foll owed . Ideally , when the pad is
being used , the micro phone should be
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AND

PHONE: 212-468-2720

FREQUENCY SYNTHESIZERS

switched out of the circuit, even though the
pad shunts the relat ively high impedan ce of
most cry stal and dynamic microphones with
a very lo w impedance. In most cases, this
shunt is low enough to reduce the noise
pickup from the microphone to a low level
during the dial cycle.

However, in orde r to insure a pu re noise
free tone ou tp ut it is a good idea to switch
the transceiver input between the micro
phone and the pad during pad activation
periods. In addit ion, it is important that the
audio level out of the pad be set indepen
dently from the micro phone level cont rol.
Most pads' output will be in the neighbor
hood o f 3V peak to peak. If some provision
is not made to cont ro l the output level of
the pad , the microphone pre-amp will be
overloaded and the tone in put waveform to
the modulator will be severely distort ed. In
some cases, the over-d rive problem may
cause the modula to r circuit to over-devia te
the transmitter out of the pass band of the
repeater receiver. To overcome these prob
lems, a sepa rate audio level con tro l is man
datory . Unfortuna tely, the addi tion of a
level contro l can lead to an addit ional
problem with frequency stability. If the low
output impedance of the pad is not properly
matched to the ou tput circuit, comprised of
a potentio meter and a dc blocking capacitor,
minor frequency sh ifts can occur in the

f

PHONE ORDERS
NOW ACCEPTED FOR

1 DAY C.O.D. SHIPMENT
ON ALL OUR

PRE-AMPS
AND SOME OF OUR

CONVERTERS

HI CANDELLA VISIBLE RED COAXIAL, EXTRA BRIGHT.
3/16" D1AW.eTER , STOCK 'lED1316•••• • • .• 2/$1.00

MINI-BRIGHT VISIBLE RED COAXIAL. TIN Y 3/32 DIA.
GOLD PLATED . STOCK'LED12 1B 3/S1.OO

LED 5

If you need a low noise pre-amp in a hurry for communi
cations Of instrumentation, we can fill your order custom
tuned to any frequency f rom 5 MHz. to 475 MHz. within
24 hours by air mail Of spec ial del ivery. All you pay is
our regular lo~ price plus C.O.D. shipping charges. This
rush service is also avail able on some of our stock con.
verters and frequency synthesizers. To place an order or
for information on any of our products call us between
q A.M. and 4 P.M., Monday inru Thursday except lIol idays
(no collect call s please). If line is busy keep t rying .

L ED READOU TS

GREE N 7 SEGME NT. MAN-l SIZE. COMMON ANOD E. 20rnA
PER SEGMENT. STOCK 'LR01195 • • • • • • • •• $5.95 e<], 2/S11.oo

AS ABOVE, RED . STOCK' LR01090 • . •••.• SJ .95ea, 2/ $7.00

OVERFLOW DIGIT, REO . STOCK -LROlOOI . • SJ .95 ec , 2/ S7.OO

SCRS

SCR . 4OOv, 35A, STUD MOUNT. USER CODE •••$1.50,. 2/ S2 .75
SCR. 2NBB9, 2OOV,5OOmA . SPECSHEET • • • • • •$ . 50 , 3/S1.25
SCR . IR TYPE 16 RC5. SOV, 35A s . 75, 2/ $1 .00
SCR. 2N4160 . PRESS IN , 5OV, BA s .60, 2/ Sl,OO
SCR. 2N4171 . STUD MO UNT 3OOV, BA $1.00, 2/ $1 .75

MM531 4 DIG ITAL CLOCK CHIP. NEW, SPECS. SI2.50, 2/S24.00

SILICON BRIDGE . 6AMP, 2OQV $1 .15, 2/ $2.00

2 N6027 PROGRAMMABLE U.J.T., SPECS ... .. S .80, 2/ $1 .50

\til t~:. ~O~:~·D:~C.
PHOENIX, ARIZONA B5063

NEW AND SURPLUS ELKTRONIC CO MPO N EN TS FOR THE PRO
AND SERIOUS AMATEUR . AN ORDER OR 8~ STAMP PUTS YOU
ON OUR MAI LING LIST, MINIMUM ORDER $3.00 U.S., $15.00
FO REI G N. ALL ORDERS POSTPAID . PLEASE ADD INSURA NC E

Switched B+ is brought direc tly ott of the change
over relay con [acts and brougb t to an ex ternal tie
poin t on the transceiver.
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Fig. 1. Diagram of th e 'optim ized ' TT pad schematic.

outpu t fre quency. Depending on the severity
of the mis-match , under worse case con
ditions, the tone generator's o utput frequen
cy can be p ulled o ut of the pass band of the
te lephone com pany 's switching equip me nt.

The refore , it is most important that
imp ed an ce relationships be kep t within
tolerance in any design using a touch-tone
pad . Also, some provisio n must be made to
con tro l the amount o f tim e required for the
output to stabilize at the pro per frequency
and pre-set amp litude level. This period can
range from a few milliseconds to several
hundred, depending on th e pre-se t level of
the internal bias that is contro lled by ex
ternal circuitry .

The fin al considera tio n ill de signi ng
associate d circuit ry associa ted wi th a tou ch
pad syste m is related to user ease. The design
should b e prim arily optimized for operator
convenience . One finger ope ration d uring
the en tire dial seque nce is highly desirable .
In add itio n, it is n ice to know if and wh en
the pad h as been accidentally ac tivated ,
possibly to the extent o f tu rn ing on the
tran smitter. (This has h appen ed during mo
bile operation mo re than once to even the
best opera tors .) This problem can be avoided
with the addition of a visu al ind ica tor such
as a pilot light, during the time that the pad
is activated . In short, the more care that is
tak en in design ing associa te d pad circuitry ,
the better the results and th e fewer mis
dialed numbers th at will occur.
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The ' Patch Pad ' de sign meets most of
these requirements and the associated cir
cu it ry can be b uil t in one or tw o evenin gs
dep ending on the physical design of the
housing for the switch and touch-tone pad.

Construct ion of the " Patch Pad"

There are several makes of touch-tone
pad con figurations an d they may differ
between ma nu fac tu rers . However, most of
the color coding is standardized to the
ex te n t th at the colo r combina tions sh own in
Fig. I should be accurate regardless of
manufacturer. Therefore, the internal cir
cu it ry o f various pad s is unimp ortant for the
scope of this project . The same holds true
for the tran sceiver modifications.

The only important considera tio n to re
member when ty ing to the transmitter B+ is
that it is 12V de and negative ground. Most
o f the small so lid sta te transceivers meet this
specificat ion. Those who use tubes in the
final amplifier usu ally h ave a so lid state
driver sta ge that is fed from the switched
12V dc line , and tying into this switched
source is no real problem.

Circ uit Description

The circ uit sh own in F ig. I is gen erally
self-explan atory, except for the operation of
the circu it. SWI is a " lock-on " type switch
(Arrow-Hart 835 04) with a pilot light
assemb ly (83-500-70) and two con tac t'
blo cks (83-5 00-30 ) that form in effec t a pair'
o f double pole double throw switches.

When the switch lens assem bly is de
pressed , it lo ck s into the down position . This
ac tua tes a plunger that causes SWI A. to
short the push-to-talk line to ground . This
turns on the transmitter , which applies 12V
de, th rough the change-over relay to the
t ransm it ter b oard and simultaneously to the
tou ch -tone pad and pilot ligh t assembly in
the switch . This volt age sup plies th e pad
ope ra ting volta ge an d the pilo t light in the
switc h alerts the use r that the transmitter is
on .

The p lu nger also ac tivates SWI B. This
action transfers the audio input o f the
t ransceiver from the microphone to th e pad,
direct , assuring no ex traneous noise will be
mixed with the tones.

Potentiometer, Pot. I dete rmines the
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Quick disconnect of the "pa tch Pad" can be
accomplished in a few minutes if mated plugs and
tie strip connections are used.

level of the audio out of the pad, and
Capacitor C I blocks the dc voltage across
Pot. 1, from the input of the transceiver.

The I K resistor, R I, serves as an external
bias contro l element. This value was found
to be adequa te to insure that the tones wiJl
rise to the proper frequency and amplitude
within severa l milliseconds.

Installation

After wiring the componen ts as shown in
Fig. 1., lo cate a source o f switched +12V de
when the transceiver is in the transmit
position . In the HR2 series transceiver , this
voltage can be taken directly from the
transmitter sec tion o f the change-over relay.
This should be the case with most other
solid sta te transceivers. If possible. bring this
voltage out th rough a tie point o n the
transceiver for quick disconnect con
venience. Again, in the case o f the HR2, one
of the spare lugs o n the rear can be used for
this purpose , allowing the pad assembly to
be quickly removed during crystal adjust
ments or final tuning procedures.

Once the switched l2V B+ has been
•

located and the tie point in the transceiver
wired . atten tion can be turned to the audio
portion of the circuit. A fe male microphone
jack that rna tes with the male microphone
plug should be mounted o n the touch-tone
case in some convenient lo cat ion . The audio
and pu sh-to-talk pin s are wired as shown in
Fig. I . The outpu t circuit is wired accord ing
to Fig . I , paying attent ion to the fact that
the microphone and pu sh-to-talk circu its are
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wired to a male plug ide ntical to the
micro phone plu g. Other than the fac t th at
the ou tpu t plug wouldn't fit the t ransceiver
microphone jack if this were not the case.
there are o ther reasons for this arrangeme nt.

Should some problem arise in the switch
ing circuitry in the tone pad cabinet , the
transceiver is not completely disabled . All
that is necessary to bypass the problem is to
unplug th e microphone from the pad. Then
unplug the pad ou tput plug from the trans
ceiver and plug the microphone directly in to
the transceiver . thus by passing the pad and
pad circuit related prob lems. In addition. if
the rna tching plug scheme is adhered to, the
pad can be completely remo ved from the
transceiver in a matter of a few minutes if it
is necessary . all without going into the
transceiver each time to unsolder connec
tions.

Setup Procedure

Before the pad circuit can be used o n the
air , the outp ut level mu st be adjusted to a
level not to exceed that o f the micro phone
that is used with the transceiver. Otherwise ,
distortion of the sine wave will result when
the microphone pre-amp is overdriven in the
transceiver by the pad circuit. Plug the
microphone into it s mated plug on the pad
assembly . Connect an osciJ losc ope to the
pad o u tput and wh istle into the microphone
with SWI in the up position (Pad Off.) Note
the peak valu e of the resulting ou tput ,
Depress SWI and then hold any digit o n the
keyboard. Note th e level o f the pad output.
If the pad output is much higher or lower
than the microphone outp ut , adjust Pot. I
until the pad's output is the same as the
output of the microphone during the
"whistle test."

After this checkout procedure has been
accomplished, you are ready to go. All that
remains is to find out the rules for the use of
the local auto-patch circuit. Now you are
read y to join the ranks of those hams who
already enjoy the convenience of the world
at their fingertip s.

...K4MOG
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for his help in supply ing me with da ta on the
optimizatio n o f circuitry for th e touch -tone pad.
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Hans Weber WA6QY UID J0DQ
Dammerstock SrI'. 44
7S Karlsruhe- R tippurr
West Germany

- - ),
r "
'"

-7

"I simple modification th at is a
icclcomed addition to thr 1'01'
ulur Heath QR? rig.

Fig. 1. Schema tic of th e HW-7 B rneier. Rj should
be determ ined by the operator's usual gain se ttinj
and a "loud station." It can vary between 68 0 H
and 4.7K DJ\lDQ

simp le meter amp lifier and re ctifier. It was
solde red together o n a terminal board. Al
though it is co mpara tively frequency inde
pendent, this syste m uses the audio-beat as a
signal so the volume co ntro l must be se t in a
fix ed positio n. We to ok the audio directly
from the lC o utp ut terminal into the cir
cuit's input.

The au dio signa l fnr the Ie is fed to both
input termi nals via the I K resist ors. C I
eliminates audio for the non-in verting inp ut,
but allo ws the de bias to reach this input.
The same bias voltage will arrive a t the
invert ing input. Due to th e com mon mode

•
reject io n o f the amp lifie r, any de bias o n the
input side will be ignored . The differential ac
voltage, (audio signal) however, will appear
across the inputs. The Ie will amplify the
signal in a non-linear manner, thanks to the
feedba ck circuit and the back-to-hack di
o des. From there it is only a matter o f
rectifying the amplified audio, filtering it
and using the derived dc to drive the meter.
The switch is used to ch oose between
S-mete r and o utput-mete r o peration .

R'
IK

5

RED

1,8K

ALL DlOOES '
ANi SILICON

+ 12 V

' K
~A741 . ' }If
OP AMP

OR EQUIV. 1rJ7
I K " I

22 K

I K

+-_ -,TO EARPHONES

A ft er assem bling an HW-7 and finding
the Heath r ig quite nice , I wo nde red

abo ut an 5-meter. To add one, remove the
only screw holding the front panel to the
hack-up plate and in crease the hole size. A
miniature I pole switch (SPOT) can be
inserted easily. and tha t takes ca re o f the
main mechanical wo rk . The diagram shows a

.--,HW7 AUDIO IC
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TOWERS

(A) Limited 10 JR TriBander,
unlelS guyed, on 56' towers .

-<::.....SPIRE CONSTRUCTION

S79 95

32 FOOT
TOWER

liTHE BEST
TOWER
VALUE!"

Heavy steel "beaded" channel design for ex
ceptiono l strength - rnu ch stronger thon tubu lor
of some weight. " X" braci ng & bridge type
construct ion for except iona l torsi onal s tability.
P o s it ive riveted construction & heavy golvaniz.
ing makes it exceptionally du rable for minimurto
mointo inonce. Tapering design provide s
"nesting" sh ipmen t at lower cost to you, as
well as lighte r sections as you go higher,
making it easie r to erect.
THREE BASES: Rigid concrete (recommended
bose is 3x3x3' in firm soil, 32140' mode ls,
and 4' deep on 48/56' models. Hinged con
crete bose prov ides option of loy-ove r, pro.
vidi ng you ho ve suitab le " g in-po le " and
tc ck!e fa cil it ies, And the EARTH ANCHOR
bose require s no concrete and ho lds well in
firm (cl oy , etc .) soi l and may be relecc ted
la ter,
A cus tom dr tfled rotor plate is provided that
accepts 01 1 CDE rotor s (AR22R, J R44,
HM-I-M) and also th e Hv-GAIN 400 with s light
en largemen t of bolt hole s . A frict ion thrust
(late ra l) be or ing is included.

56

" HI -S P IRE" towers shipped
truck collect from Indiana.

TOWERS WI TH RIGID CONCRETE eASE
69C09I • • . • • •;12 ' ••• , •• . 133 Ib• . • • • • " •• •• s 79.95
69C092• • . • • •40' . •. • .. .175 II••• • , •• , , ••• , 10.4.95
69C093 . , •••• U · . , , • • , .2..3 lb• . .• •.••. •• 14:':1
69C 137• . .••• 56' • . , • . . .308 lb • . . , • , , •• , ,. 18 •

TOWERS WITH HINGED CONCRETE fUSE
69C05S . , • •• . 32' • . , •.. . 147 lb• . , •. ••• . .• $ 89,95
69C 056. .• . . . .40' , , , , , •. 189 lb. , •. . •. " , . 11".95
69COS7. • , . , , .ca' 2.48 lb• • , , , , , •• •• 15".95
69CUB 56' .• ", , 313 lb. . . . . • . • . •• 199.95

TOWERS WITH EARTH ANCHOR eASE
69C09~. .• , . .32' . , , , .. 191 lb • . • , .... . , . $119.95
69C09S .40 ' , . , 233 lb. ,." . .. . .• 1.44.95
69C096 .. , . , . .ca ' .. . . •. 390 lb• . . • . . • .. , , . 239.95
69C139 . •. " . 56' .• . " , .455 lb•. • . . . , . . ". 28.4,95

69C100. "T" w ••nch 10 d, l... onchor. (8 lb. . ) . , . , . . 9.V5

Includ•• onch o, bo • • ond oncho •• (onchor bo••• r.qul •• no
conc••t. ). Eorth onc ho•••cr.w Into the "round ond hold
w. 11 In f l.... . 011. Mo, b. r.mo...d ond r. tocot.d 101• ••

The Best Ham Tower
For IS Years

CALL:Tues.!Sat.-Noon!5PM
Al McMll1an W~JJK

(712) 323-0142
WRITE: HOBBY INDUSTRY

Box 864
CouncU Bluffs, Iowa - 51501
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Ron Dunbar W0MJF
110 S. Heritage Circle
Burnsville MN 55337

John Fox W0LER
321 109th Lane NW
Coon Rapids MN 55433

Reprinted from th e AMSAT Newsletter
Vol. V

INVERTED DOPPLER?
Interesting things are happening with OSCAR 6.

T he flight of OSCAR 6 has b een a
tremendous success; it has ch allenged

the imagination and ingenuity of cou ntless
individuals by presenting the opportunity to
devise and test new modes and methods o f
VHF com mu nicat io ns, simple ye t extrem ely
reliable telemetry systems, accurate ranging
systems utilizing com mo nly available equip
ment, new methods and findings in th e area
o f propagation research , as well as cou ntless
other benefits.

It is this last subject, propagation , which
we will address in some depth , concern ing a
UHF propagation anomaly first discovered
while o bserving the 43 5.1 MHz telemetry
beacon aboard OSCAR 6. For lack of a more
descriptive term, we have chosen to ch risten
the anomaly "In verted Do ppler. "

Under normal circumsta nces, if one plots
received f requency versus time fo r o ne
satellit e pass, a curve similar to th e o ne
depicted in Fig. I by th e so lid lin e will
result. With only minor variations, this curve
is representative of that which is predicted
by the " Doppler Effect" theory. The ap-

parent shift in frequency is due to the
change in the satellit e 's velocity relative to
the observer on Earth . Although many fac
tors influ ence the amount of apparent fre
quency shift (such as tropospheric and
ionospheric effec ts, variations in electron
density and the plasma su rro unding the
satellite itself) , all these combined effe cts
will normally c reate a shift of only 40 Hz or
so at a fr equency of 400 MHz according to
theory . Therefore, the effect may be prac
ti cally state d in a slightly simplified fonn as
follows:

As the sa te llit e approach es the observer,
it s velocity is added to the velocity of
propagat ion of the radio sign al, creat ing an
ap pare nt up ward frequ en cy shift on the
o rder o f 8 kHz abo ve the true (transmitted)
frequency at 435 MHz. The amount of
upward sh ift gradually but steadily decreases
until the instant when the satelli te is n earest
the o bse rver, or " TeA" (Time of Closest
Approach). Its velocity rela tive to the obscr
ver is th en zero, and at that instant the

t
frequen cy

" INVERTED
DOPPLER"

AOS ---

,
I
I ~ TCA

I
I,
I,

f- LOS

"'\
" T RUE" FREOUENCY

I L :::::::::::::::,J time )

Fig.l A representa tion of th e effect pre dicted by the Doppler theory.
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Fig. 2. The expected arrested Doppler effec t.

(--- l OS

" ARRESTED" DOPPLER

time )

observed frequency is the same as that
transmitted from the satellite; i.e. , no fre
quency shift , either up or down.

As the satellite recedes from the observer,
its velocity is subtracted from the velo city of
propagation , re sulting in a total apparent
downward frequency shift of approximately
8 kHz, for a shift during one orbital pass of
+8 kHz, or 16 kHz total.

This normal effect had been noted on all
previous OSCAR satellites. However, on
Octoher 24 , 1972, W\lLER noted an unusual
occurrence immediately following AOS (ac
quisition of signal) on Orbit 118 . Instead of
the normal downward frequency shift , the
signal was clim bing in frequency at a rapid
rate. The climbing effect was gradually
decreased, sto pped , and then was followed
by normal Doppler shift for the duration of
the pass. Since no one else in the Minneapo
lis area was tracking the 4 35 MHz beacon at
that time, W~LER was unable to verify the
observation and assumed the strange be
havior to be caused by drift in his receiving
system. A thorough equ ipmen t check re
vealed no malfunctioning components, how
ever. Subsequent orbits occurring later that
evening exhibited only normal Doppler
characteristics.

The following evening, the same upward
shift was noted! This time, both the amount
of upward shift , as well as the duration of
the effect were measured and recorded as
being approximately +450 Hz and 7 minutes
following AOS .

At this juncture, W~LER contacted
W~MJF, who had been observing signals on
the 146/ 29 MHz translator aboard OSCAR
6. After discussing the anomaly at length ,
W~MJ S proceeded to perform modifications
to his receiving equipment which would
allow reception of the 4 35 MHz beacon .
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With two tracking stations now in opera
tion, the rate of data collection was greatly
increased, and with the stations on a north
south line only 25 miles ap art , it was readily
verified that both stations observed exactly
the same phenomena.

After approximately three weeks of
tracking and data analysis , it became evident
that the Inverted Doppler anomaly was
roughly co nfined to an equatorial crossing
between 600W and 900W longitude. Due to
the painfully slow eastward precession of the
orbits, it was not possible to closely define
the exact boundaries of the effect at this
time.

Further analysis revealed that the dura
tion of the effect was related to equatorial
crossing time and showed an average dura
tion of appro xima tely 7 .5 minutes past
equatorial crossing on the northbound night
tim e passes of OSCAR 6 .

Our attention was then turned to the
southbound daytime orbits passing over the
same area in which the effect had been
noted on the northbound passes. We antici
pated that we would see an "Arrested
Doppler" effect on the southbound passes;
i.e., we expected the Doppler curve would
be perfectly normal from AOS through
TCA, but as the satellite approached the
equator and LOS (Loss of Signal), we had
reasoned that the normal downward shift,
algebraically combined with the anomalous
upward shift would probably cause the
observed shift to be zero; i.e ., the normal
downward shift would appear to be "ar
rested" (see Fig. 2).

Extensive investigation proved fruitle ss.
Absolutely no abnormal effect was observed
on th e southbou nd daytime passes, even
though they crossed exactly the same area as
th e nighttime passes had.
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Continued investigation of the nighttime
passes re sulted in further refinement of the
available data. The effect was found to

o
encompass an area between 50 Wand
105°W longitude as o bserved fro m o ur lo ca
tion in Minneapolis (45°N, 93° W). The
magnitude o f the upward shift varied from
20 Hz to 550 Hz, with the greatest majority
o f measurements falling in the range of
200 - 500 Hz. Duration o f the effect past
equatorial crossing averaged 7 .43 minutes,
with 9 1% of the readings falling within the
range of 6-9 minutes.

Due to operational procedures designed
to co nserve battery power, OSCAR's 4 35
MHz beacon was not run co ntinuo usly ,
leaving several gaps in our data. We th en
turned to reception of signals from the
NOAA·2 Weather Satellite operating on
137.5 MHz in o rder to speed up data
collec t io n. (NOAA-2 was launched by the
same vehicle which carried OSCAR 6; there
fore, both satellit es were in an esse ntia lly
identical orbit. )

Results were negative on 137.5 MHz.
Several co ncurrent test s were conducted by
tracking OSCAR 6 o n 435 MHz and
NOAA-2 on 137.5 MHz. Even though the
two satell it es were only 20 minutes apart,
with practically identical equatorial cro ss
ings, no Inverted Doppler was noted on
NOAA-2 's signal, even when it had been
observed o nly 20 minutes earlier on 4 35
MH z.

These new findings led to the susp icison
that the upward frequency shift might be
caused by oscillator drift in the OSCAR
transmitter, probably resulting from thermal
effects associated with the sate llite 's passing
from su nligh t into the Earth 's shadow.

Two o ther stat io ns who had been track
ing the 4 35 MHz beacon were then co ntac
ted ; Ted Mathewson W4FJ , Richmond VA,
and Dick Allen W5SXD, Houston TX .
Neither sta tio n was able to detect the
anomaly that was being o bserved at o ur
more northerly location. One possible ex
planation is that the an omalo us effect may
occur near TCA for these stat ions, at which
point it would be most difficult to detect.

When the 435 MHz beacon's ou tput
po wer dropped drastically o n o rb it 1081
(1 /10/1 9 73), we imme dia tely built equip-
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ment for the 400 MHz satellit e band. After a
week of construction and testing, we co m
menced tracking o pera tions o n 400 MHz. We
soon discovered that mo st o f the satelli tes in
that band are o nly turned o n for 'sh ort
periods in o rder to retrieve stored data and
then immedia tely shut down , yielding no
data useful for our purposes.

Finally , after many fruitless h ours in

volved in tuning, tracking, calculating of
orbits, e tc ., we experienced success o n
January 30, 1973. Inverted Doppler was
observed on a satelli te named Copernicus,
operating on approximately 400.562 MHz.
Spurred on by this new evidence, and
assisted by many other amateurs who sug
gested possible frequencies, satellit es, and
o rbital parameters, we finally lo cated a
group of five satelli t es which were in co n
tinuous o peration and in a near circular orbit
inclined only +2

0
off the p oles. These

satell it es are a part of the Navy 's "NavSat "
(Navigational Satellit e ) Syst em , transmitt ing
o n 149 .988 and 399.968 MHz simul
taneously , by multi plying a co mmo n fre
quency source at 4 9 .9 96 MHz times 3 and 8.
One important difference between these
satellit es and OSCAR 6 is their orbits'
relation to so lar time. At the time we
com menced tracking the NavSats, their
northbound pass occurred in the daytime;
south bound at nigh t ; exactly the opposite of
OSCAR 6!

The "Arrested Doppler" was indeed o b
served o n the sou th bound night time passes,
occurr ing almost exactly as predicted earlier!
The normal downward sh ift merely tapers
o ff and ceases, followed by several minutes
of absolu tely stable, steady signal until LOS!
Absolu ate ly no abnormal behavior was o b
se rved on northbound daytime passes.

No w came the task o f refining o ur
measurements o f the orbital period of the
five satell ites. Accurate calcula tio ns concern
ing the time of equa to rial cro ssing also had
to be generated from sequ ential TeA obser
vations.

Finally , all the necessary data was col
lected and a new set o f co mp uter listings
contain ing o rbital predict ions was rapidly
prepared by Hank (W\lRLl ) Oredson. As the
fates would have it , the effect ceased
abrup tly on the next day , February 5, 1973!
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As o f May 5 , 1973 , the effec t has not been
observed again at this lo cation .

Since that t ime , we have contin ued the
research by reviewing any materia l even
remotely associa ted wit h possible causes o f
the Inverted Do ppler effect. One very
promising it em which recently came to light
is contained in Part 2 of an ar t icle by Dr.
Roger Harr ison VK2ZTB o f the Ionospheric
Predict ion Services Division of the Commo n
wealth Bureau o f Meteorology in Darling
hurst , Australia . The ar ticle was printed in
the February 1973 issue of the VHF Com
municator , and is entitled "VHF Trans
Equatoria l Propaga tio n."

There appears to be several possible co r
relat io ns between the Inverted Doppler ef
fect and an effect me ntione d by Dr.
Harriso n. called "Evening, " or "Class II "
T EP (Tra nsEquatoria l Propagat ion). In the
a rtic le Dr. Harrison mentions that Class II
TEP "shows a maximu m occurrence be
tween 2000 a nd 2300 LMT (Local Mean
Time) with a pronounced peak fo r different
seasons and pa rticular paths." (OSCAR 6's
northbound eq uatorial crossings occurred at
a ppro xima te ly 2049 LMT.) He fu rther sta tes
that ma ximu m Class II TEP occurs during
December a nd January from Nort h a nd
South Am erica . The magn itude o f the
Doppler shift observe d in connec tion wit h
Class II TEP is definitely in the right
ballpa rk. Furth er, VK2ZTB says th at " Class
n TEP is dependent o n many facto rs
(season , sunspots, geomagnetic latitude , e tc .)
that seem to have no bearing on tru e scatte r
mode propagat ion." He also offers the pos
sib il ity that "Class II T EP is probably
supported in so me way by field guid ed
ionizat ion : the closer a ray can be launched
to tangency with the magnetic field . the
more fav orable are its characteristics; i.e. ,
higher frequencies will be supported." T his
last sta teme nt may well hold valuable clues
concerning th e Inverted Doppler ano maly !

At th is poin t it would seem beneficial to
summa rize so me of the findings co ncerning
the anomaly :
I. Inverted Doppler is apparen tly a night

t ime effec t.
2. Inverted Do ppler is apparently a seaso nal

effec t, perhaps cente red o n the Winter
Solstice.
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3 . Inverted Doppler see ms to be frequen cy
selective, since its effec t was never ob
served at 13 7. 5 MHz.

4 . Inverted Do ppler effect apparently ceases
when the satellite reaches the vicinity o f
23.24°N lat itude (average) compu ted
fro m the satellite's velocit y a nd the
ave rage duration o f the e ffect. (The
Tropic of Cancer is lo cated at 23 .5°N
lat it ude.)

5. The appare nt easte rn boundary (from
Minnea polis) at SOOW longitude is ex
plained by the fac t that o rbits crossing the
equator fu rther east than th is point would
have been more than 7.S minutes north of
t he equa tor be fo re we acquired the signal .
This expla nation does not . however, satis
fy the western cutoff at IOSoW, since we
should stil l receive some part of the first
7 .S minu tes past equatorial crossing o ut
to approximately I 23° W.

6. There may be a possible correlation be
t ween maximu m shift magnitude a nd
minimum " A-Index" as shown in Solar
Geophysical Reports. More data is neces
sary to co nfirm this theory.
Our investigation continues , utili zing data

gathered by research satellites such as
ARI EL I (NASA SP-11 9), giving us profiles
o f elect ron, ion , and magn etic effec ts in the
area of interest. No conclusio ns have been
reached; however , theories abound . We wel
come any o ffe r o f assistance in the effo rt,
since several questions still must be a nswer
ed :

Do o bservers further east o r west , but
located near 4 5° N latitude observe the
effec t?
Ho w far sout h is the e ffec t detectable?
On what dates does the effect comme nce
and terminate?
Is it so mehow related to Class II TEP, a nd
are both effects relat ed to the " A-In de x"
a nd So lar co ndit io ns?
Could VHF/UHF communications via
this mode be possible over vast distances?
The list of questions is endless . We so licit

reports from any sta tions whic h were in
volved in track ing the 4 3 5 MHz beacon on
OSCAR 6, be they positive or negative. All
reports will assist in pinning down the area
of the effect, a nd will be mo st welcome .

. .. W~MJS & W~ LER
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S tirling M . Olberg W1SNN
19 L oretta Road
Wal tham M A 02154

THE
L'EGGS

INJECTOR
ANTENNA

T he need fo r a very ru gged self-su pport 
in g vert ical antenna that could survive

the rigors of ice storms and other winter
excesses was recently required by WlSNN.

Research applied to ra d iators availab le
from area vendors revea led a large comp le
ment of antennas, ma ny of which were well
constructed but no t suitable for wi nter due
to the excess appendages required for ma tch
rng.

Refere nces were appraised which led to
the followi ng: A vertica l a ntenna wh ich
offers the smallest possible profile , a nd
therefore lo w wind loading, is best in ice
storms . Antennas using radials and ex ternal
tuning apparatus are to be regarded as
potential ice collectors.

The insulators used must offer a large
smooth area, preferably round or egg
shaped. This feature reduces ice packing,
provides a good run-off for rain and pre
cludes collection of dirt particles.

An impedance transformer to insure a
very close match to the load value of the
ra dia tor should be a part of t he ante nna.
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A look at antennas used in the com
mercial , land mobile and public safet y ser
vices revealed a hard look had been already
taken in th e areas described . .. many con
clusions led to a sk irted antenna. This
ante nna is not new to ama teurs, but in the
past h as no t been popular because of it s very
narro w ba nd response and its constru ct ion
proble ms.

T he coaxial skirted anten na ac ts like a
half wave ante nna in free space by using a
skirt to form the bottom half of the dipole.
The skirt also serves another purpose; it ac ts
as a choke which isolates the anten na from
its supporting metal mast.

The formation of the skirt does not
change the current distributio n on the upper
half of the dipole . The inside of the skirt
becomes a short circuited quarter wave line
formi ng a high impedance at t he base of t he
skirt. If we move along the outer conductor
to the next quarter wave point, below t he
first skirt, we could inst all a second skirt o r
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3/32"
%"y/'

X"

a

b
27 6 log a

Ou ter conductor
Inner conductor

charac terist ic impedance
- cen ter to cente r distance

between conductors
radius of conductor (in the
same units as b )

The calcu lation reveals J,h in . water pipe with
a center conduc to r of ~ in . diameter has the
correct ratio of diameter required for a son
coaxial lin e.

Refer to the table for co mponents needed
to construc t 59 or 70n antennas for four
popular frequencies used fo r repeaters and
general FM work .

the exterior length of the skir t to be
reduced ; however, the inte rio r length is
increased to its proper electrical one quarter
wave length by a dielectric slug. The slug
now serves as a skir t insulator and insures
co ncentricity . Also , a small length o f tubing
telescoped within the skir t can be added to
adjust the antenna to exact length.

A sect ion of self-sup port ing coax is a part
o f the antenna which serves a tw ofold
purpose. It provides a transmission lin e for
the antenna proper and is the mechanical
support for the entire radiating system. It is
easily construc ted from co pper water pipe.

There are two important dimensions; the
inside diameter o f the ou ter conduc to r and
the outside diameter of the inner conductor
are calcu lated from the eq uation as follows :

Dipole and Skirt Dimensions
Skirt Skirt Dipole Dipole
Length Diam. Length Diam.

50 MHz 50" 1%" 52" 1/4"
146MHz17" 1%" 18.1" 1/8"
220 MHz 10.5" 1X" 11" 1/8"
440 MHz 5" ' " 6" , /S"

Coaxial Line Dimensions
50Q 75Q

A graph describing the bandwidth plot
showing the VSWR range of a two meter
antenna is included (Fig. 2) to give so me
idea o f the useful bandw idth of th is ante nna.

To co nstruc t a tw o meier versio n, sta r t
the assembly by insert ing th e Y2 in . water

Where : Zo
b

en LE CTRIC SL UG

,
PL EXIG l ASS INSU LATORS

LE GGS EGG

,

~_-\~'M~"~'%"~l JJ822 118"
.--- ROD SDL DER ED INTD

CEN TER CO NDUCTOR

_"""",,,,"4"BRASS ROO
COAX IAl liNE CEN H RCONOUCT OR

-
SWEAT FITTING

COAXIAL LINE

112" COPPER PIPE

1I2"COPPER

SHHTMET AL SCREWS

BRASS PIPE TUNING SLUG

PARTS LIST

1 - 36" length of % in. water pipe
1 - 36" length X in. d iameter brass rod
1 - 17" length 1% in. coppe r water pipe
1 -- % in. t o 1% in . reducer copper sweat fitting
1 - % in . swea t coupling
2 - UG363 - 1U bulkhead bu s hing Amperol
#83 -I -F
1 - Jan 49190 teflon loaded Amphenal #33-822
1 - 1% in . "P" t rap extender pipe (brass)
4 - #6 sheet metal sc rews
1 - Leggs (panty hose co nta ined
1 - 4" sq ua re Y2 in . thick plexiglass
1 - 1/ 8 in . brass braz ing rod 36"

for that matter a series of them could be
added at each quarter wave section. This
antenna would become a coaxial collinear
array. Of course , some addit ional gain would
be recognized, but now we deviate from
simplicity of construction for a small gain
im provement .

The large diameter to length ratio of the
skirt produces an end effect which requires

Fig. 1. Cross section view of the constr uction
details for the Leggs Injector Antenna .

OUARTER WAVE
l la"WElDING AOD

SKIAT 11 12'
COPPER PIPE OUARTER WAVE

112" TO 1 112"

COPPER SWE AT RE 0 UCE R
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Fig. 2. Graph showing VSWR versus frequency fOl
th e antenna.

pipe into the Y2 in . to Ph in. reducer, half
way through the sma ll opening. Mou nt a
coaxial fee d-t hrough bushing just above the
wa ter pipe as shown in the cross sect ion
drawing .. . very carefully solder bo th pieces
into place . Next cut a piece of l,.4 in . brass
rod to a length of 35 in . and file each end
back 12 in. to be 3/16 in. in diameter so that
it will slide into a coaxial bush ing with a
firm grip. Insert one end into a coaxial
bushing ; then slide the oth er end into the 12
in . water pipe and in to t he previously
soldered coaxial bushing. Then solder the
second bushing in to the previously so lde red
coaxial bushing. Solder a Jh in. sweat cou p
ling to the opposite end o f the 12 in. wa ter
pipe ; place t he second coaxial bushing into
this swea t fitting engaging at the same ti me
the remaining end o f the coax ce nter con
ductor ; sweat solder th is bushing into place.

Next slide a 1.7 in. length o f I Jh in.
diameter copper pipe over the Y2 in. p ipe
into the reducer and solder to the redu cer
socket. Make sure the t wo pipes are co ncen
tric .

With a scribing d ivider ma rk two dielec
tric slugs on the 4 in. piece o f '4 in . th ick
plexiglass ; cu t them out wit h a coping saw
and sand t he edges smooth. Slide both pie ces
over the end of the Jh in. pipe up into the 112
in . pipe used as a skir t, push t hem up 4 in.
Slide a piece of trap ex truder brass tubing
into the end of the skirt. This tubing has a
very thin wall and will slide in to the sk irt
firml y.

Cut a piece o f brass brazing rod to a
length of 18.4 in, Solder the opposi te end of
the 1/ 8 diameter rod in to an Am p henol
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r- -- - - - - - -- -- - - - ------- -l

Address . _

33-8::!2 k no ll lo aded con necto r, p ush the
rod d o wn into the malt' p in and ma ke SUTl'

t he solde r swea ts to the who le pin and rod
connec tio n. Insert t he co nnect o r in to the
co axia l h ushing which is a t the junct io n of
t he ski r t and the coax ial line.

Now for the XY L pleasing touch! Go to
the nearest L'eggs Boutique@and pick u p a
pai r of pan ty hose ( L'eggs) . . . he sure you
get the right color and be darned sure of the
size if you wa nt to continue your career in
ham rad io! This product comes in a white
plastic egg-shaped container. Remove the
product a nd give them to the XYL ... but
kee p the egg.

Cut a 1'/2 in. hole around the center of
the large end of the eggshell and slip it over
the skirt. Slide it up so it butts agai ns t the Y2
to I Y2 in. reducer rim. Punch a 1/8 ho le into
the opposi te e nd of the egg and slide th is
sec tio n over the 1/8 dipole rod. Now mate
the two halves of the l. 'eggs egg and you have
a cool insula to r wh ich will stand all o f the
ice p roble ms as well as dirt. A touch of
epoxy ce me nt at the rod entry and so me
mo re at the egg jo in t and you have co m
pleted an antenna which is as to ugh as any
availab le.

Nex t feed in so me rf th ro ugh yo u r
favo ri te VSWR ind icato r , adj ust the brass
t e lescope sectio n o f the skirt for th e lo west
VSWR. Secure th e brass sect io n wit h th ree
shee t metal scre ws o r so lder it so it wo n't
m ove.

Now all t ha t is left to d o is to secu re ly
mount the an te nna to your mast. Stai nless
steel o r galvan ized dip hard ware shou ld be
used . I fou nd a pair of Sears # 13K 19842
fence hinge supports p rovided an excellen t
mount. Simp ly p ush th e Y2 in . coa x sec tion
th rough the pin tle openings and space them
six inches apart. The cla mp ends fas ten to a
mast a nd they are then dra wn u p t ight wit h
a galva nized bolt and n u t sup plied for th is
purpose.

This sma ll antenna looks like a converted
h y po dermic injector and gets its name fro m
that appearance . It has \vi thstood winds up
to 65 mp h so fa r. and several ice storms
which wou ld have de molished a lesser
a nte nna.ZIP__

Of

City _

Sta le _

""m'" R 'I<yo<fi'
T wNl;ZsiT

Here's the book for every ham who
wants to design and build a digital
repeater control H\stem (or who
wants to just think about doing
that). Contains sections on repeat
ers, basic ogre functions, logic cir
cuit design , control systems, sup
port circuits, mobile installations,
touch tone, plus a special section on
a " mini" repeater control system.
224 pages.
Hardcover $7.00 Paperback $5.00
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K

73 Magazine , Peterborough NH 0 3458 :
Enclosed is $ _ . Please send _ Ohard- I
cover ($7)/ Opaperback ($5) cop ies of :
"Digital Control o f Repeat ers" to : I
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I
I
I
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Clifford Klinert WB6BIH
520 Division Street
National City, CA 92050

A TWO METER CONVERTER

For the amatellr beginning
serious work on VHF.

T hiS article describes a "second genera
tion " FET converter using an IGFET rf

amplifier. The MFE 3007 can provide su
perior noise figure and cross modu lation
charac teristics with very lo w cost in amateu r
applications. The performance charac teris
tics are not particularly needed o r sough t at
two meters because the ambient ignition and
powerline noise in this area always masks
any receiver noise , but the cross modulation
characteristics are desirable for in-ban d du
plex and for checking the purity o f strong
signals wi thout having the receiver genera te
more spurious signals than the transmitte r.
Lastly , and most serendipitious, is the fact
that the extremely low internal feedback
capacitance of the MFE 3007 almost elimi
nates the in stability and oscillation problems
that befell J FET and bipolar transistor am
plifiers. This makes this converter an excel
lent first project fo r the VH F b uilder start
ing serious work with receivers.

The Circuit

The circuit of Fig. I starts wit h the
popular overtone crystal oscilla tor circuit
using a 2N5 182. Almost any VHF silicon
transist or will work in this circu it, but the
2N5 i 82 works q uite well, and the price is
pleasan t . The crystal is a 43 .333 Mllz
overtone cut. The oscillator tank co il, L8, is
coupled with a 9 pF capacitor to the base o f
a class A tripIer, ano ther 2N5182. The 130
MHz signal fro m the trip ler tank coil, L9 , is
injected into the gate of the mixer through
the 5 pF capacitor. T he input frequen cy o f
the mixer , 144 MHz, minus the 130 MHz
inj ection frequency , gives a 14 MHz o utp ut
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freq uency that can be used with amateur
band or general coverage receivers. Other
local oscillator and output i-f frequencies
can be used , o f course. The rf amplifier
employs a single MFE 3007 in the common
source configuration. No neu tralizing is
used . One gate is used for bias and the other
is used for the signal input. Three tuned
circuits are used in the input to provide
added select ivity against images from other
VHF services. The o utpu t from the rf
amplifier is inductively coupled to the mixer
by L4 .
Construction and Alignment

As with mo st projects, the con verter
sho uld be built and te st ed a stage a t a time,
starting with the oscillator. The pictures
show an earlier version with two stages of rf
amplificatio n, the first of which was simply
removed and replaced with LI and L2. The
base material is double clad printed circuit
that is quite light , st rong, and easy to work
with. The shielding used is quite minimal,
and probab ly is unnecessary . Any layout
with reasonably short leads and logical place
ment can be used. The components are
merely soldered to each other , or whatever is
handy , insuring minimal stray coupling.
Eac h variable capacitor used with LI, L2,
and L3 is a piston type trimmer, but other
types can be used with the same capacitan ce
range. This arrangement , however, provides a
handy mechanical way to anchor the " ho t"
end o f each coil. Other tuned circuits are
slug tu ned.

Const ruct ion and alignment should pro
cee d quite simply, but the signal at L9 may
be hard to get. When problems develop, just
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, MFE 3007 MPF-102
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I .U O$C. TRIPLER
' 71) 3.3K '50

.DC2

2N5182

(BOTTOM VIEWS)

Fig. 1. Schematic of the 2m converter. LI, L2 and L3 - 5 turns No. 18, 0.7 em diameter airwou nd,
about 2 em long, tap at one turn, adjust to resonate at 144 MHz. L4 - 3 tums h oo kup wire on LS.
LS - 3 tums No. 20, 0.7 em diameter slug tuned, 1.3 em long, resona te at 144 MHz. L6 - 30 tums
No. 3D, 0.7 em diameter slug tuned, resonate at 14 MHz. L7 - 6 turns hookup wire on L6. L8 - 10
tums No. 24, 0.7 em diameter slug tuned, resonate at 43 MHz. L 9 - 4 tu rns No. 24, 0.7 on diameter
slug tuned, resonate a t 130 MHz.

tune the grid dip meter to the proper
frequency and set its pick up coil near the
tuned circuit. Tune the circuit until a dip is
observed on the meter in the oscillating
mode. Then swit ch to the absorption wave
meter position, and the signal will be there .
If a defective transistor is suspected , use a
YOM in the RESISTANCE TIMES ONE
position to check the two junctions in the
two bipolar transist ors. Higher voltages in
some VOMs can destroy transistor junctions,
resulting in all transist ors tested being bad. I
know of no similar simple test for FETs. If
you know how the leads on bipolar transis
tors are arranged at the base, the 2N5l 82
may teach you that you don't. After the 130
MHz output from the tripler is obtained and
peaked , small as it may be, and the other
tuned circuits are dipped on frequency, final
alignment can be done with a signal genera
tor. Final tuning in most cases must usually
be done with an antenna and remote signal.
Most inexpensive signal generators have
enough leakage that all of the signal will not
go only through the input tuned circu its,
and tuning them will o nly show a good peak

o n a remote signal that is coupled through
the input connec tor. No trouble should be
encountered in alignment, the rf stage o nly
took a couple of hours to get working, and
no oscillation or inst ability was detected.
Some care should be taken when handling
the MFE 3007 , however. The transistors are
sold with the lead s clipped together with an

Double-sided copper-clad board is used fo r the
chassis an d shield sections. Defin j[ely easier [0

work w ith than aluminum!
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The coax connector serves for the 2 meter input
and the phono jack for 14 MHz output. The slug
tuned coils, clockwise from the crystal, are LB, LS,
L6 and L9.

eyelet to prevent static charges from des
troying the junction. The leads can be tied
together with a short piece of small wire
while handling and soldering. It also helps to
ground yourself and all objects that will be
used in the installation. The soldering iron or
gun should be unplugged and grounded
while soldering, there may be leakage be
tween the hot side of the power line and the
tip of soldering iron.

These general comments and procedures
can be taken lightly for what they are worth
to each individual reader. The purpose of
most articles is to provide information and
ideas that the reader may not have been
exposed to, rather than specific and rigorous
step by step instruction.

Conclusion

The converter has been quite successful in
all cases with the only possible exception
being damage to the MFE 3007. Some
changes may be made to optimize the rf
amplifier. The higher the gate bias voltage,
the higher the gain and poorer the noise
figure . The gate voltage could be lowered
and the I K drain return resistor could be
made smaller or replaced by a choke to raise
the drain voltage. However, the results have
been good without further changes. Also,
age can be applied to the biased gate.
Considering cost of the transistors, and ease
of alignment, this was a better than average
project. .

.. .WB6BIII
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know this sign
/~a

\
To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the OX edition.
Both editions contain much other invalu
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa
tion, Postal Information and much, much
more. You can't contest efficiently, you
can't OX efficiently, you can't even oper
ate efficiently without an up to date
CALLBOOK.
To make the CALLBOOK even more val·
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de
tails in every CALLBOOK.
Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK OX CALLBOOK
(less service editions) (less service editions)

Just $8.95 Just $6.95

US CALLBOOK OX CALLBOOK
(with service editions) (with service editions)

$14.95 $11.45
Mail orders add 50¢ per CALLBOOK postage
and h~ndling.

See your favorite dealer or send today to:

fOR RAOIO AMATEUR 116 k
V/R1'f;EE ~caDD INC

BR~CHURE Dept. B 925 Sherwood Drive
lake Bluff, III. 60044
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TRANSMIT PAIR RECEIVE

o 146.01-61 0
o 146.04--64 0
o 146.07-67 0
o 146.10-70 0
o 146.13-73 0
o 146.16-76 0
o 146.19-79 0
o 146.22-82 0
o 146.25-85 0
o 146.28-88 0
o 146.31-91 0
o 146.34-94 0
o 146.37-97 0
o 146.40-147.00 0
o 146.52-52 0
o 146.94-94 0

TOTAL

o Standard 826
o Swan FM2X
o Tempo FMH
o Tempo FMP
o Tempo FMV
o Tempo FMA
o Tempo FMC
o Trio 2200
o Trio TR 7200

TRANSCEIVER
o Drake TR-22
o Drake TR-72
o Drake ML-2
o Ken KP 202
o Regency HR
D Ross & White
o Simpson
o S6-144
o Sonar 3601
o Standard 146(A)

"",,,,,,~VALPEYFISHER CORP. 75 SOUTH STREET, HOPKINTON, MA01748

$, enclosed

ORDER ORUSH ORUSH ORUSH
(ch ec R o ne)

Name

Call

Address

City State ZIP

- - - - - - - - - - - - - - - - - - - - --- - - -- --
Crystals are available for the fo llowing two meter
FM t ransceivers at this special price offer: Drake.
Regency, Simpson, SSE , Sonar. Standard. and
Tempo. Please specify me make and model trans
ceiver when you place you r order so we can be sure
to send you the correct compensated Crystals.
A series of crystals will soon be ava ilable fo r the
147 MHz segment of the band. so watch ou r ads
for th is announcement. The only way we can make
crystals available at the $3.75 price is by maki na.
them in large quanti ties so we ask tha t you order
from the above list and ON LY from the above
list. Special orders can be handled, but we don't
encourage them since they take much longer to fi ll
ar:d cost considerably more . If you r order can be
cnecked off on the above order blank it ca n be
filled quickly.

.. .plus 50i per complete order for postage
and handling.

This low price for Drake - Regency 
Simpson - SSE - Sonar -Standard 
and Tempo. ONLY

Eastern customers may apprec iate our fast mail service , .. it can save you days to weeks on your
order . Western custome rs may appreciate getting crystals that work on channel the very first time and
don't have to be returned for further com pensat ion to match your set.

Valpey Fisher - 40 long hard years of experience.

VALPEY fiSHER
CORP. Dealers - Have we got a deal for you!!!
... VA LTEC CORPOR A nON

75 SOUTH STREET, HOPKINTON. MA 01748 6 1 7-435 -683 1
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H . P. Fischer VE3GSP
13 79 Forest Glad Road
Oakville , On tario

A n inexpensive and easy- to-bu ild unit that f eatures Relay and Solid S tate ou tpu t.

Fig. 1. Schem atic.

Circuit Function
Variable Oscilla tor

Nand gates I , 2 and 3 fun ction as a
variable frequency oscilla tor. Capacito r Cl
and resistors R 1, R2 determine the o scilla
tio n freq uency . With the values shown , 10
I-lF and 1270n , the oscillatio n freq uency is

•
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DTL QUAD INPUT NAN D GATE
GNDI4 9

r
vee

vee

mr:vee,
sa

T hiS art icle desc ribes a keyer circuit
which ut ilizes IC's th roughout. It is a

compact unit , chea p to build , gives an
'accurate 1:3 dot-dash rat io at any key ing
speed and features self-complet ing charac
ters. It could be easily battery powered if so
desired .

The unit can be b uilt for abou t $ 12
including the cabine t , transformer and IC's if
the parts are purchased surplus.

Overall Circu it

Three DT L nand gates (TTL is also
suitable) fu nct io n as a varia ble freq uen cy
oscilla tor which produces a square wave.
This signal is fed to a 'one-shot ' for pulse
shaping . The pulse signal serves as clock
signal for the dot generator JK flip-flo p.

The dot and dash generator consit s o f 2
JK flip-flo ps, 2 diodes and o ne nand ga te .
The diodes provide memory fun ctions and
the gate does the necessary gat ing to provide
a high and low output. This high and low
signal contro ls a transistor switch and a reed
relay for t ra nsmit ter keying.

The circu itry requires a regulated 5V de
at 60- 80 rnA.

A circuit for a monito r tone generator is
also shown.
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Fig. 2. Power supply. Tl·2N1893, T2-2N2925.

One input of gate 1 and gate 4 is tied
directly to vee (+5V) to minimize loading
of the oscillator and to maintain a square
wave.

the keyer is moved to the dot position, input
K I goes high, Q I goes low and Q I goes high
at the first occurring clock pulse from our
'one-shot.' Thus, one input to gate 6 goes
low causing the output of gate 6 to go high.
When the second clock pulse occurs at FF I ,
there may be two input alternatives: KI may
be low if the key was released or may be
high because the key is still held in the dot
position. In either case FF I will toggle,
resetting QI high and therefore restoring the
gate 6 input high again. Gate 6 output
returns to low. At the third clock pulse,
another character cycle may begin. If we
look at FF2 during this operation, we see
that Q I gave a clock pulse to FF2. But since
there was no input status change at K2
during this time period, FF2 did not toggle.

As the key is moved to the dash position,
K2 goes high, and, through diode D I, K I
goes high also . At the first occurring clock
pulse to FFI, FFI immediately gets busy
with a dot generation, while FF2 can't do
anything because it lacks a clock pulse at the
time . As the second clock pulse occurs at
FF I, FF I toggles again and gives the desired
negative clock pulse edge to FF2. Since FF2
loaded the input information 'high' at the
positive slope of that clock pulse already, it
executes a toggle, regardless if the key was
released from the dash position in the
meantime or not.

Thus, after FF I provided the first third
of a dash (a dot) , FF2 toggles now and
provides the second third of a dash by
holding the other input of gate 6 low.
During this operation Q2 went high and
supplies K I with an artificial high through
diode D2. As FFI receives the third clock
pulse it registers K I high and goes through
another dot generation cycle. This time,
both QI and Q2 are low, and the output of
gate 6 stays high again.

Now clock pulse 4 comes up at FF I and
causes FFI to toggle either because the KI
input went low (an input status change) or
because the operator pushed for another
character already (both inputs high). As for
FF2, it receives the negative edge of a clock
pulse from FFI QI. Again, FF2 will toggle
regardless of whether K2 is low (input status
change) or high (both inputs high) . The Q

DIDOES
'SIN64 D +13',1DC ~ " v

" +::k 470n •

~ T2!)OI'F ~ tc«
':" 20',1 !"" ra

IOOl' ~ ~.
-1 3 ',1 F"
'" " ~O...F ,

" '"
, '0'

IB\' CT

'One-Shot'

Nand gates 4 and 5 serve as a 'one-shot.'
The approximately square-wave signal of the
oscillator is reshaped to a sharp-edged nar
row pulse which is ideal for clocking the JK
flip-flop. Capacitor C2 determines the pulse
width of the output signal.

Dot Generation

Unkeyed, the FF's have a steady high at
QI and Q2. Nand gate 6 therefore gets two
high inputs, causing its output to be low. If

JK Flip-Flop Operation

Flip-flops I and 2 are SN7473 TTL JK
masterslave flip-flops. Together with diodes
D I and D2, and nand gate 6 they provide
the necessary circuitry for dot and dash
generation. A fixed I: 3 dot to dash ratio
results at any keying speed. The JK FF's
function as follows: at the positive edge of a
clock pulse the FF loads the J and K input
information to its slave flip-flop . At the
negative edge of the clock pulse it executes
according to the JK flip-flop truth table . As
for our circuit, two high inputs (at J and K)
cause the FF to toggle with every clock
pulse. A high and a low input make the FF
only toggle if the input status had changed
from the last clock pulse.

adjustable from about 150 to 1500 Hz. This
is equivalent to roughly 4 to 40 words of
code speed per minute. Any value capacitor
(0 pF to 1000 I'F) can be used to obtain any
ridiculous oscillation frequency as long as
the total resistance of Rl and R2 do not
exceed 1500n.
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outputs o f both FF 's will therefore be high
in this timing cycJe a nd ca use a low gate 6
out put. Another character may begin a t t he
fifth clock pulse to F F I.

Relay Driver or Output Switch

The o utput of gate 6 is n ot su itab le for
keying a t ransmitte r as is. It mu st be
ampli fied to o pe ra te a relay or to con tro l a
power transistor switch . Figures I A and I B
show two alternative circuits. In Fig. I A,
transistor Tl switches a relay whenever the
gate 6 output goes high. A fast relay such as
a reed type must be used. This relay shou ld
not take its power from the vee +5V for
the logic circu it, but be su pplied with about
12V de fr om before the 5V regulator. In Fig.
1B, the circuit I built into my keyer uses
two transistors, o ne low power NPN type
and o ne 60V 500 rnA PNP. When gate 6
output go es high, the collecto r voltage at T I
drops to 1.2V and changes the bias voltage
to T2. T2 bias goes negative and the PNP

transistor cond ucts. Resistor R8 is c rit ical in
respect to the negative su pply voltage and
should be 100M2 per volt. The collecto r o f
the PNP switc hes my fiW-IOO tran sceiver
directly , and probably many o ther transmit
ters can be keyed this way , free of a ny relay
clicks.

Tone Monitor

In this circ uit, two o f your nand gates
remain unused . They can be wired to make a
multivibrator tone generator (Fig. 1C) . The
oscillation of this tone oscillator is con
trolled by a 'high' or 'low' at the output of
gate 6 / input of gate 7 . A low power
minispeaker with matching transformer or a
600n headphone ca psule can be used as
speaker device . The tone pit ch can be
lowered by adding a ca pac itor in parallel to
the speaker inducuctance (.02 f.lF ). If a
600n headphone ca psule is u sed . no
additional space is required on the circuit
bo ard . Otherwise a transformer would have
to be accommodated somehow.

• 12-I , V

IN64 0 r''''

'4'11/ '"
rJ?'\
--~"

"'" .2 "11891

Summary

This unit was built o nto my homebrew
paddle mount and mounted in a 8 x 12 x 8
em cabinet. The bottom was weighted with a
steel plate.

Fig. 3A. Relay dri ver.

TOt1 W-lOO
KEY ER LINE

•vee,.
2 ,2K

"22K

..
• 12 K ~

-uvcc

Fig. 38. Solid-state switchIH W-I OO.

rc
vee POlNT Z

I like the keyer because of its compact
ness and state of the art. The photograph
sho ws the circuit board with the power
supply on the right side (except transformer)
and the other circuitry spread over the rest
of the lOx 5 cm board. The keyer works
nicely and I enjoy CW more than before .

. . .VE3GSP

SPKR

Fig. 3C. Tone m onitor .

Refe rences:
73, March '67 .
Rad io Ama teu r's Handbook .
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Midland

Amateur Radio

On the Move
... with two compact mobiles
plus a rugged hand-held

Whether you go for Midland 's potent 12-
channel, 15-watt 2-meter mobile the acclaimed
12-channel, 10-watt " 220" mobile or the compact
6-channel, 2-watt 2-meter hand held ... you 're getting a
real performance heavyweight from one of the top names
in commu nications, Advanced Midland features include I.C.'5,

multiple FET or MOSFET front ends, mechanical filters, ADL and
instantaneous final protection circuits, 12-volt DC operation .
Mobiles include mounting bracket and mike; hand-held includes case
and telescopic antenna. See Midland Models 13-500, 13-509 and 13-520
at your franchised Midland Amateur Radio dealer now.

72

Write for Midland's Amateur
Radio Brochure:
P.O. Box 19032
Kansas City. Mo. 64141 IDLANQ

ELECTRONICS COMPANY
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Warren MacDowell W2AOO
11080 Transit Road
East Amherst NY

MEASURE ANTENNA
IMPEDANCE WITH YOUR
SWR BRIDGE

Fig. 1. Conventional swr bridge.

RX

10K

L2

D2-1N34

average swr bridge the value for Rx is lOOn
for 7Sn line and Ison for SOn transmission
line. Considering that resistor Rx is critical
for the impedance of the line in use, varying
the value of Rx and devising a system of
calibration for Rx would enable us to
determine the impedance of a line when a
null is achieved on the bridge meter.

The "reflected" inductor which is LI in
Fig. I is the portion of the bridge circuit we

are actually two bridges along with their
associated diodes and resistors. One of the
bridges reads forward power and the other
reflected power. The resistors (Rx) at the
end of the inductors LI and L2 are critical
for accurate bridge null (balance) and there
fore must be the proper value for the
specific transmission line used. For the

RX
LI

XMTR~;---<:==========::a-+~ANT

SO far, the great majority of antenna
impedance bridges that we have found

in construction articles are devices that
function only with a low power rf source.
The run-of-the-mill impedance bridge is de
signed to operate with a grid dipper as the
source of rf excitation. Operation with tube
type dippers is generally intended as the
transistor dippers produce an rf level that is
too low for excitation of this bridge type.

The conventional antenna bridge cannot
be left in the transmission line continually as
excessive rf energy would soon destroy the
device. This means that each time measure
ment of antenna impedance is desired, the
transmission line must be opened and the
bridge inserted and grid dip excitation ap
plied. Grid dippers are not necessarily the
most accurate rf source for a specific fre
quency in an amateur band . .. therefore the
station receiver must monitor the dipper
output for any bridge accuracy. A low
power bridge will not often present the true
operating impedance of the antenna ...
especially antennas with parasitic elements.
A bridge that operates under full transmitter
power will present a much more accurate
picture of your antenna system at a specific
frequency .

Inspiration for the "In Line" full power
bridge came from information concerning
the standard swr bridge. Just about every
amateur has in his possession some sort of
swr bridge and the great majority are of the
type illustrated in Fig. I. This bridge consists
of a section of transmission line near which
are placed two inductors. These inductors
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..,
__-00

.L~~:.!,!.!.!!!!!!!!!!!!!!!!!!!!!!
WHY FIGHT aRM ?

Copy co de lh,oygh
the QA M w,th a NEW
DE- 10 1 S'gn,lI D,s·
crlmmator . Bu,l l ''I ec
Supp ly . t a c t or v
tuned. and a one yea,
war ranlv. S29 ,95 plus
57.00 sh ,ppmg. AI" .

DYNAMIC ELECTRONICS INC. bama ,esldenls add
BOll 1131 Decatur AL 35601 5~ litx,

OldOld

A F STAHLER Co --
PO BOX 3504 CUPERTINO, CALIF Ii»S01.

Old
Reliable Reliable

$425.00 RX 1 ROTATOR $425.00

Isolated - Pad· Drill· Mill ) r{
Precision circuit board construction
without etching. Fits hand drill, elec
tr ic drill. Simple, fast , economic....
safe. Sizes : .250, .160 dia .

$6.95 .a.
Calif. residents add 5%.

GET A SWISS BANK ACCOUNT
It has been reported that the number of
swiss bank accounts containing the digits 7
and 3 has increased 600% since we began
signing on Sales Agents. Write for more
information.

SELL 73 AT HAMFESTS

10 years of proven service. The heavy duty
rotator that will tum any beam array you
want to install. Control box to match S Line.
115 VAC Selsyn Ind. 380 Degrees rotation.
Limit switch unit is 9W' dia., 28" in height.

Designed Built Backed
by ....

ANTENNA MART
BOX 7 RIPPEY. IOWA 50235

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$23.95 to $49.95

THE VII.OPUX
CO•• INC.

833 Broadwev.
New York. NY 10003

are interested in for impedance measure
ments. The value of Rx and the transmission
line must balance the bridge for a null to be
realized. Any variation from the above para
meters will mean changing the value of Rx
so that the bridge again balances at a new
impedance value.

By experimenting with various values of
resistance at Rx, it was determined that a
IOOOn potentiometer represents a fair value.
The IOOOn potentiometer is inserted in
place of Rx on inductor L1 (see Fig. 2). This

r , ..C'AlJBRATED tK POT
,. SEE rEXT

II

X»TR~i---====+~ANT

TO tETERlNG
CKT(FlG. I)

Fig. 2. The modified bridge leads to 1 K pot should
be as short as possible and shell (case) of pot
grouJaded.

is the inductor with the diode pickup lo
cated toward the load or antenna end of the
swr bridge.

Make sure that all leads to the IOOOn
potentiometer are short and that the metal
case (shell) of the potentiometer is well
grounded. Excessive lead length or induc
tance will create inaccuracy of the device.
The position of the potentiometer will be
determined by the physical layout of your
particular swr bridge. It must be set at a
point where the shaft can be extended
through the front panel of your SWT bridge,
Allowance must also be made for a dial or
other indicating device which can be cali
brated in ohms (impedance) on the front
panel. It might even be desirable to mount
your entire present bridge in another larger
case so that all functions can be accom
modated.

Calibration of this in-line bridge was the
major problem. An ordinary grid dip meter
will not provide sufficient excitation for
readings. With full power applied, especially
a kilowatt, it becomes difficult to find
resistive dummy loads of various values to
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IC SPECIALS

S5 Mmimu m Order Visit us when IfI St. LOlliS

Please mclude sotncient postage,

$.55
$,60

52.50

wt re wrap
wire wrap
$1.20
$1.30

10%

Fig . BF ig . A

THUMBWHEEl SWITCHES

STANDA RD SIZ E - 0.5 x 2.125 x 1.78
10 position decim al $3,00
10 pos ition BCD & campI. $4.00
End Plates (per pai r) $1.45

MINIATU RE SIZE· 0.3 12 x 1.3 x 1.3
10 posit ion decimal S2.50
10 position BCD & compl. $3,75
End Plates (per pair) Sl .00
Divider plates S1.25

GATEWAY
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS, MISSOURI 63130

13 14 1 427·6116

Stereo Am p. 2 watt per channel d ual in-line
package w/data S2 .00

Clock Ch-p . National 5314 12/ 24 hr 4 Of 6
d igIt 24 oin pkg w/data S12.95

22 Pin PC card socket 0. 156 spacing S .50

WE Touch Tone Pad 12 button new S19.50

lED READOUTS
Fig. A MAN- 1 Style with diffused segments fo r

improved visabili ty S2 .75

Fig. B MAN· 1 Style S2.75

Giant 0.6 in. LED simi la r to
Fig. B 53.95

Single LED lamp, red or clear, please specify .

$.35 each , 3 for Sl .00

5 MHz crystal minia tu re size w/wire leads

IC SOCKETS

14 pm solder $.50
16 pin solde r $.55
24 pin w ire wrap
28 pin wire wrap
BUY 10 & DEDUCT

calibra te th e bridge . Even with IDOW o f rf,
proper resistive lo ad values are not com mo n.

The so lu tio n to the calibratio n pro blem
came to us in th e fo rm o f an (ouch l) CB
transmitter. A CB transmitter is fo rtu nate if
it is able to put o ut 3 W of rf and at the sa me
time is well within the frequen cy range o f an
swr bridge. The most important fact is that a
CB t ransmitt er will provide ad eq uate excita
tion for calibration o f t he bridge wi th
o rd inary 5W 5% carbo n (garden variety)
resisto rs. For calibratio n , a good assortment
o f these resisto rs is necessary. Use values
such as 5, 27, 47 , 75, 100, 150, 220 and
470ft Intermediate values can be then
interpolated o n your scale. The calibratio n
procedure is simp le .. . first borrow your
neighbor's CB, then attach the 5 W resist ors
across the antenna coax co nnec tor of the
bridge an d excita t ion o f the CB tra nsmi tt er
is a pplied to the rema ining connecto r o n the
bridge. The bridge sensit ivit y should be se t
fo r a middle scale reading of the mete r and
the looon potentiometer is vari ed u ntil you
reach a null o n the meter. Mark the valu e of
the ca libra t io n resist ors o n the potent io
meter scale (dial) . Do this for all of the
available resisto rs and your bridge will be in
fair ca librat io n.

At this point we sho uld mention that this
sys tem does not measure reactive co m
ponents in t he ante nna system. If yo ur
ante nna is react ive , either ind uc t ive or capa
cit ive, the meter will present a shallow,
poo rly defined null at the o pera ting fre
quency . A sharp, well defin ed null will
ind icate a purely resistive imped ance.

When using the bridge in its former
func tio n as an swr bridge, set th e re sistan ce
dial to the value of your transmissio n line.
When measuring impeda nce, vary the d ial fo r
maximu m dip on the me te r and read the
resista nce (impeda nce) directly .

As a fin al poin t, it is wise to insert t he
swrj impedance bridge at a half-wave or an
eve n mult iple of a half-wavelength from
your ante nna. At hal f-wa ve poin ts fro m the
ante nna , the a ntenna impeda nce is repeat ed .
This will enable you r measurements to be
mu ch mo re accurate . When d eterming ha lf
wa vele ngt h points. take into co nsid era t io n
the velo city factor o f you r part icu lar co ax .

. ..W2AOO
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II

Create a vast improvement in your two meter
performance! Get the advantage of 6 db gain
transmitting-6 db gain receiving.
Both are yours in the Hustler Model G6·144,
the anten na designed to estab lish
who is who on two meters.

e "w O'S W 0"

• on wo me ers

MODEL G6-144 . . . $42.95
ELECTRICAL,

• 6 db ga in over 1/4 wave grou nd
plane

• Omnidirect iona l radiation pat-
tern

• 50 ohm feed impedance
• Field adjustable
• SWR at resonance - typically

I.H
• 6 MHz bandwidth for 1.5,1 or

better SWR
• Power rating-250 watts FM

MECHANICAL,

• Rad iato" 133" x1" - 'l'.-%" OD
high strengtn aluminum tubing

• Radia ls, Four- 21" x tit dia. alu-
minum rod

• 50-239 coax connector
• Wind load-23 Ibs. at 100 mph
• Wind survival-IOO mph
• Mounting - cast alu m inu m

flange accepts 1" Ame rica n
standard pipe thread

• Shipping Weight , 4.54 lbs,

V ERT I C A L
RADIATION
PATTERN

NEW-TRONICS CORP.
16800 C O M M ERCE PARK DRIVE

BROOK PAR K. OHIO 44142

The G6-144, plus Super Gain two meter
mobiles and the "Buck Buster," are

available from all distributors
who recognize the best I



Mike Centore III
33 Ferris Road
Edison NJ 08817

A second look at uses for an old Component.

l am a homebrew nut. My junkbox run
neth over. Wading through that mound

of resistors, capacitors, and defunct trans
istors, not a second passes before I come
across a potentiometer.

Pots galore! But what can I use them
for? While looking over some commercial
gear, I got a few ideas. Here they are.

Figures I through 4 show diagrams for
vo It age-co n trolling/polarity-shifting de
vices. They use different methods to
achieve a similar effect. Don't confuse
them with the common voltage divider that
you find in any receiver's volume control
circuit. Sure, voltage dividers provide a
means for varying the amplitude of the
voltage, but they can't reverse its polarity.
That's where polarity shifters corne in . To
get an idea of how they work, take a look
at Fig. 1. When the wiper of R I is at point
A positive nine volts appear at the output.
As the wiper is brought nearer point B this
positive voltage decreases. At point B the
output voltage is zero. When the wiper
passes B a negative voltage appears at the
output. Finally , it reaches C, and - 9V is
found at the output. Simple enough?

I've found many uses for this type of
circuit. Imagine being able to switch your
class of bias on experimental transistor
amplifiers with the turn of a pot. If you
design it right, you can turn a voltage
amplifier into a power amplifier and vice
versa with "volume control" ease.

As I've said, all of the circuits in Figs.
1-3 do basically the same thing. It's just
that they go about it in a different way.
Each has its own good and bad points. For
example, the circuit of Fig. I has the
disadvantage of having its output voltage
vary greatly with variations in load resis
tance. The circuit shown in Fig. 2 has a
slightly more stable output voltage. It uses
two resistors in a bridge circuit. The
resistors should be of eq ual value. Their
total series resistance should equal that of
the pot. As shown in Fig. 3, two similar
pots may be connected in a Wheatstone
bridge co nfigura tio n to achieve the same
result .

Remember, in all of these circuits, when
the pots are set to center position, the
voltage output is zero. When you swing

OUTPUT

AXIMUM
VOLTAGE

UPPLY
El

I MEG POT.

!lOOl< OOOK (NOTE-M
OUTPUT
IS 1/2 5

·"1 -
YOLTAG

ON- 9 YOC
OFF

f

AB C

I MEG ,---- - - OUTPUT
1/2W POT

Fig. J . Fig. 2.
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Fig. 3.

past center. the voltage reverses its polar
ity . so don't power a transistor circuit that
might be damaged by this. You should also
note that linear pots make the best voltage
controls. Tapered pots vary the voltage
unevenly , and put the "zero-volts" position
far off center.

The values shown are typical and have
been tested. They should be changed to
suit your particular needs. Keep in mind
that P = J2 R. Don 't draw too much current
unless your pots have a high enough
wattage rating.

I have found it very convenient to test
small diodes with these circuits. Just put a
milliam meter in series with the diode and
place this across the output voltage of any
of th e afore mentioned circuits. Now swing
the pot over its range and measure the
diode 's reverse current. This technique may
also be used to check the junctions in
transistors.

Fig. 4

The circuit shown in Fig. 4 is found in
most oscilloscopes to obtain Lissajous pat
terns. As the pot is swept from one
extreme to the other, the phase of the
output voltage is cha nged as well as the
amplitude of the voltage. The phase will be
determined by how far off center the wiper
is placed . The input may be connected to
standard 60 Hz ac, audio - or rf if you use
a suitable transformer.

AC, AUDIO,
RF INPUT

144-141,99MHZ Mod.1 400B
129.95 Kit
"9.95W;~d & Tilled
WR ITE FOR BROCHUR E
A.IIil.bIe By Oi"01 M.I On1w

Synthesis. An, FM Rlg ...Wlth A GLBChanneUlerl
* EASi l Y CHANGE D FROM RIG TO RIG
• FASTEST l OCI< _ UP* CHOICE OF 10 0< !> KHZ STEPS.5Pl'M STABILITY
• UNIVERSAL SWITCHING
• OUtGN (D FOR MOBILE ENVtA ONMUH
• .104SO MHZ V ( RSION AVAILABLE

P.O. Box 1OS0·A
Garland, TX 75040
214-276-493 1

Store hours 11 am - 7 pm , ... Closed Sun & Mon
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GLB ELECTRONICS
40f CAYUGA CREEK ROAD-SOUTH CHEEKTOWAGA. N ,V. 1.221

FM Schematic Digest
A COL LECT ION OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11%" x 17" ppd $6.50

S. Wolf
Box 535

~=.:~~LeXington, MA 02173

TECO
ELECTRONICS
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R educe y our scaling/resonance ratio: Thomas A. Remy M.D. W3GAT/2
32·25 88th SI., Apt. 608
Jackson Heights NY 11369

•

F or anyone who desires to install a new
antenna, there is always the problem as

to how long to make it. At best , the
formulas in handbooks are an approxima tio n
and the resonant frequency o f the antenna
will be modified by surroundi ng objects , the
propagation facto r of the an ten na, and
capacitive end effects. Usually these ap proxi
mations are adequate but we frequently find
ourselves pruning the anten na for the best
swr a t the d esired o pera ting frequency. This
is a method tha t will assist pruning the
antenna and avoiding innumerable climbs to
the roof or cutt ing the antenna too short .

Compute the antenna length for the low
end of the band (I 46.9 F, where F is the fre
quency in MHz). The length will be in met
eTS.

Install the antenna and plo t the reflected
po wer or swr across the band (Curve A). I
used a reflectometer type o f SW T meter.

Draw a straigh t line along the slo pe o f the
swr curve until it crosses the bottom of the
graph (Curve B). This intersection represents
the actual resona nt frequency o f the antenna
(Fr).

Calculate Fd = Fn - Fr where Fn is the
desired resonant frequency of the an ten na in
MHz.

Calculate the amo unt the anten na needs
to be shortened in meters (Ld).

Ld = 146.9 x Fd

Fr2

Make a new swr curve after 'sh ortening
the antenna by this amount (Curve C). If the

SEPTEMBER 1973

resonant frequency is not correct, repeat the
procedure.

I used this method on a new 40 meter
dipole and I had to prune it twice , which is

0.6

0.4

Ref lected
Power

0.2,
/,

B
,,

/,
" ,.
6.9 MHl 7.0 7 .1 7. 2 7.3

146.9 146.0 98
Antenna length :: F = 7.0 = 20. meters

Fd = Fn - Fr = 7.15 ·6.90 = 0.25 MHz

L
146.9 x Fd 146.9 x 0.25 77

d e 2 = 2 =. meters
Fr 6 .9

especially nice if one is working by himself.
The constant 146.9 is the same as given in
the ARRL Handbook corrrected for a 98%
velocity fact or and expressed metrically.
This method can be used with any type of
antenna if the appropriate co nstant is used,
whether it be a dipole, 14 whip , or a director.

. . .W3GAT/2
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

243 Roule 46, Saddle Brook, N. J.
Phone 1201) 489-9000

SEND FOR NEW
1973Y2 CATALOG

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Solid State FM Transmitter-Receiver
.132·150 and 150-174 MHz/Size: 9.5" x 5.3 '" x 1.7 "
• 1 walt output, .5 micro-volt sensitivity.

High perfo rmance, completely self-contained two~way

FM radi o. Compact , lig htweig ht, easi ly operated and
hand-carried. Housed in high -impact , 2-section case.
All external hardware pol ished stain less steel. Top
section has transmitter and receiver modules. built-in
mike and speaker. antenna, carrying handle, all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$138 Includes recharqeabte
nicke l cadmium bal -

• tery pack and charger,

Crystals and tuning, add S50 .

Proper chargers available
separately. each $15.

Lots of 5 less 10% - $124.20
Lots of 10 less 15% - $117.30

TWO METER MOBILE UNITS
General Electric
Progress Line

14" or 17" case, complete accessories, fully narrow band.

MT/33, 12 volt, 30 watts, transistor
power supply $158.
with wide band receiver $143.

MA/E33, 6/12 volt, 30 watts, vibra-
tor power supply $88.
with wide band receiver . . . . . $73.

MAlE33

MT/33
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A VISIT TO SENTRY
l 'utun- St orv I,,· 11'1/\"1/1' (;(1 " ' 11 II':! \ S /I/ /

• •

While down in Oklah o ma giving a talk to
the Oklahoma University radio club. I made
a short side tri p to Shawnee to sto p in and
see the crystal making at Sentry . It was most
impressive. Sentry is o ne o f the pioneers of
crystals for wristwatches and they arc into
that process exte nsively . I tried to foll ow
t hrough the process whereby our FM
crysta ls are manufactured .

•

•

The long bars o f quartz crystal are difficult to
photograph - they lo ok a lot like bars o f ice .

The first step is to cu t
the quartz into thin
slices at an angle to the
bar. Here we see the
slices bein g made by a
saw. Quartz is dif ficult
to cu t and th ey have to
run a lot o f coolan t on
the saw to keep it from
ge tting too ho t.

The slices of quar tz are put together and clamp ed
for rounding.

SEPTEMBER 1973

A lath e ro unds th e slices.

8 1



Some of the round slices are not absolutely perfect
and they are removed at this time in the process.

The round crystal blanks are put in this rough
grinder a dozen at a time and a grinding slu dge is
squirted as they are ground down.

Thirty-six crystal blanks go into this final grinder
for lapping close to the desired frequency. The
crystals are in an oscillator circuit so the operator
of the grinder can keep track of their frequency.
No two are on exactly the same frequency so the
operator swings the knob of an old HQ-129 back
and forth, listening to the multitude of oscillations
as they move on up the band with grinding.

82

The 129 is at the right and the grinder in
the middle - note weights on the crystals to help
them grind in.
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Sen try has tho usands upon thousands o f
crystals rea dy fo r the fina l process. j ust
awaiti ng you r order. They have them hy t he
dra we rs full .

Here are a few hundred crystals ready fo r finishing

Finished crystal in work h older getting ready for
the case to be so ldered on. The crystals are k ept on
file in this shape, ready to be zeroed in on the
ordered freq uency an d then p ut in their cases.

Talk about a gil! comp lex! This contraption puts
gold on the crysta ls.

"

The crystal blanks are pur toge ther with electrodes
for gold plating.
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YOUR OWN REPEATER SYSTEM ?•

--- .-

-- - -_._.. - , -- _." -..-_., -" -

• -
•
•
• ".....

~.• "" ... •

•".

FOR

NOW

ASK

INFORMATION ON
CONTROL SYSTEM

ENCODERS AND
OUR BROCHURE.

UNIDY NE CORPORATION

3224 Peacht ree Road, N. E., Atlanta, Ga. 30305

(W2NSDf1 continued (rom p. 4)

Now we wonder where truth doth lie
- and who doth lie? Public sevants . .
er, servants, don't like a lot of light on
themselves, so when someone from
the FCC does something unfa ir to
amateu rs it is important to bring it
out into the light and not try in fear
to cove r up.

Sex Sells!
It takes mo nths before the figures

are in from all of the newsstands
around the world, but at last we have
the detail s on how well or poorly our
February sex cover did as compared
to other issues. We had a bik ini clad
gi rl on the February issue and an
excit ing tower photo o n the April
issue. February sold 6.8% bette r on
the newssta nds than April!.

Big deal ? You bet it is - that's over
$1000 out of our pockets. It appears
that occasional flings at female type
covers may d rop out a few Baptist
mini sters and Boy Scout leaders, but

it does get more readers - and that
means we can put ou t a little bigger
maqazme.

How about it you camera bug
amateurs, can you come up with some
relatively tasteful sexy pictures for
our covers - with an amateur radio
theme? We work best from 2 Y." x 2
Y." or 4" x 5" transparencies.

CUR IOUS FCC CONCEPT
A recent ta lk by Johnny Johnston

bro ught out an odd concept that
apparently has taken root in the ama
teur d ivision thinking - and that is
that a ll petitions for rule changes
shou ld be viewed from the aspec t of
their app licab ility to the basic reasons
for ama teur radio as expressed in the
regulat ions. The fi ve are: providi ng
e me rge ncy communicat ions - con
t ribut ing to the advancement of the
radio a rt - advanci ng skills in the
commu nication and technical phases
of the art - expanding the reservoir of
trai ned eoeratcrs, techn icians and

electronic ex perts - enhanci ng inter
national good will.

While it seems as though we should
be able to ente r petitions o n any
matter that is of importance to us,
even though it might not bea r directly
on one of the five purposes of the
" service," it would be prudent to keep
in mind that this is the way the
pendulum has swung for the t ime
being and try to tie in your petitions for
change to o ne or more of these
purposes. Apparent ly this will help
them move through the morass in
Washington.

WRITING CONGRESS
A call from WN4Y RB brou~ t out

the idea that many amateurs wou ld
like to write to their congressmen, but
are stopped because they don 't know
how.

That's reasonable. How do you
address your senator? How do you
find out who he is if you don't know?

(Continued on p . JOB)
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FCC RUL ES

AND REGUL A T IO NS,

PART 97
CONTENTS THIS MONTH

Subpart C-Technical Standards

97.61
97.03
97.65
91.61
97.69
97.71
07.13
97 .75

Authorized fr l'qu{'DeI{'!o! a n d emtsstons.
I ndivid ua l freqlwDcy not speci fled.
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'I'rausm l tter 11(I\\"('r SlIl1 Jlly .
Purity and "la bi li ty of ('1II1 "1<loD8.
Frequency mensu remeut and r egular- cbecs.

Continuing from last month the complete
text of the FCC Rules & Regulations
pertaining to the Amateur Radio Service,

SUBPART C-TECHNICAL STANDARDS
§ 91.61 Authorized f req uendes a nd emissions.
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10. 0•• • . ...•..... _.•.....•...•... _. ..•... ••• • • • • •
10.1. • • • . . . _._ . . ... _ . _.. ._ ••• • • • •
10.0 .10.2. 10.3. At . Ai. FII. n , n. F3 . FL ..•.•••• _. _.
AO . A I . A ~. A3 . A4.Al>. re. Fl . n . F3, 5. 6

n . n.
10.0 , AI . AZ. 10.3 . 10. 4, All. FO. F I, F2. F3 . 5. 7

H , n .
10. 11.\ AI . 10.2. 10.3. 10. 4. All . FO, F L, ra, sa. II

1'4 , rs .
A9, AI . AZ, 10.3. M . 10.6, FO. F l . F~, F3 , t . 8

. '4, F6, 1' ,
A9, AI , 10. 2, 10.3 .10.4 , All, FII , Fl . F2 ,n, II

n, FS, 1'.
All , AI, 10. 2. 10.3, 10. 4, 10. 5. ra, F l . FZ. F3. 11. 9

H . H . i-.
All . AI. A2 ,A3. A I. All. FO, Fl. F2, r a. II

Ft. }·6.
All . A I. 10.2. 10.3, A4. AS, re. rs. F2. F3. • • • • •• • • •• ••

H , n . I ' .
Ai . A I . A2. AS.""'4, ""'6. Fi. FI , F 2, ra. ..'4. n . l'.

( 2 ) Operation shall b e limited to : (Next page).

(8) Where, In adjacent regions or subregions, a band
ot frequencies Is allocated to ditl'erent services ot the
same category. the basic principle Is the equality ot
right to operate. Accordingly, the stations ot each serv
lee in one region or subregion must operate so as not
to cause harmful Interference to services in the other
regions or subregions (No. 111, the Radio Regulations,
Geneva, 1959).

(4.) S9OO-4OOO kIIz and 7100-7300 klli are not naU..
able in the following U.S. possesstcns t Baker, Canton,
Enderbury, Guam, Howland, .JarvIs. PaIntyra, AJnerl·
can Samoa, and Wake I slands.

(5) Amateur stations shall not cause interference to
the Government radiolocatlon servtce,

(6) Not available in those portions ot Texas and
New MeIlco bounded by latitude 33*24' 1'1., and 31-53'

N.. and longitude 105*40' W. and 100*40' W. between
the hours 0500 and 1800 local time, Monday through
Friday, except to stations authorIzed to operate in aD

organized civll det'ense network when civll «letenM
emergencies emt or when a rrangements have beea
made wIth the Commlsslon Engineer In Ohllfge d
Dallas, Tex., and the Area Frequency CoordIna.tor d
White Sands, N. MeL, tor dr1lls at speclflc dates an4
times.

(1) In the following areas the etc. plate input power
to the dna! transm.ltter slage ·ahall not exceed 50 wa~
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(2) Operation shall be limited to:
Mu imurn DC plate input power in watts..,.. 1800-1"" 1825-1850 1850--18,5 1875-1900 rsoo-iszs 1925 1950 196G-1975 1975-~.,1< .,1< ' HI .HI 'H, .H, .HI ' HI- -DlI.y/Nlght Daym lgbt Dayfl"lght Day/~ l l!'h t Dal"!:".'irht Day,S ight Day/~ight Dayj:-:l ight

AI..bama. _•••_•••• ••• •••••••••••••••• &00/100 100/ 2.5 0 0 0 0 l OO/ ;Uj 600/ 100
AlaIks _•••••••••• •• _•• •• •• •••••••••••• ) 000/ 200 600/100 liOO/l00 100/ 2.5 0 0 0 0
ArlzonR••••••_••_••••••••••••••••••••• 1000_ liOO/100 liOO/I OO o 0 0 0 0Arkansu ___••______ ._. _._••••••••_••• 1000/ 200 liOO/ l 00 10012' 0 0 100/2 .5 100/ 25 liOO/l00
()aJ1[ornla••••••••• ••••••••• •••• •••• ••• 1000/ 200 &00/100 600/100 100/ 25 0 0 0 0
Colorado• • •• •_______ __•• •• _•• •• •••••• ) 000/ 200 liOO/IOO 200/50 0 0 c 0 200/60
Connecticut • •• ____ _•••••••••••••••••• ""'/100 10012' 0 • 0 0 c 0
Delaware•• •••• •_••• •••••••••••_•••• n 600/100 10012' u • 0 0 0 1001'.11
District of ColumbIa•••• •• •••••••••••• 600/100 10012' o o 0 0 0 100/ 26
Florida• •• •• •••• _._••••••••••••••••••• 600/100 100/'..11 o • • 0 100/25 600/100Oeorgla.•••________•___•••••• ••••••_•• liOO/l oo 10012' • • • 0 0 ""/oaH awali••• •• •••• _••• __••• ••• ••• •••••_ 0 0 0 • ",,/oa 100/25 roo/as liOO/IOOIdaho_••_. _. ____ ______• ••••••••••••••• l 000!'00 liOO/l00 liOOjIOO 100,," 10012' 100/2.5 100/25 liOO/loo
Ililnoill ••••••••• •••_••_. _••• ••••••••••• 1000/ 200 liOO/l00 100/ 2il 0 0 • 0 200/60I ndlana__• _____•____ ••••••••••• ••••••• 1000/ 200 liOO/l00 JOO/ 25 0 0 0 0 200/60
IOwll".. _•• •• _••••_••• __••_••••••••••••• 1000/ 200 600/100 ",,/oa • 0 100/25 100/25 [,00/100
Xansall . _• ••• _________••. •••••••••••••

t::~
liOO/l00 JOO/25 0 0 100/25 100/ 26 liOO/IOO

Kentucky•••••••_•••• •••••••••••••••• 600/100 100/ 26 0 0 0 0 200/50
Loulslana__. _. ________••_••••••• •••••• 600/100 roc/ as 0 0 • 0 l 00/2S 600/100
Malne__ •• ••••••••••• •••••••• •• •••••• • 600/100 100/ 211 0 0 0 0 0 0
Maryland _••__ __ ___ __ . _••• •••••••••••• 600/100 10012' 0 0 0 0 0 10012'
Messachueetts • •••••• •••••••••••••• ••• 600/100 100/ 2.5 0 0 0 0 0 0
1>1 Ichlgan_•••___ •_•••_•••••••••••••••• 1000_ 600/100 100,," 0 0 0 0 100/25
1>1 Iunesote•••• •• _. _•••_. _••••••__••••• 1000/ 200 600/100 600/100 100,," 100,," 100/ 25 ]00/ 25 600/100
:M Iaslaslf PI••• •••••••••• ••••••••••••••• 600/100 10012' 0 0 0 0 100/ 25 600/100
Missour _•••••__ •___ __•__ •__•• •••••••• 1000_ 600/100 10012' 0 0 100/ 2.'1 100/ 25 liOO/ IOO
:Montana••••••••••• ••••• ••• _••• •• ••••• 1000_ MKI/100 600(100 100,," 10012' 100/ 25 100/ 25 500/100
Nebraska•••••••••• ••••• •• •• ••• •• ••••• 1000/.100 600/100 ",,/oa • 0 100/ 2.5 100/ 25 600/100
Neva~_•• ••••••••• •••••••• •••••••• ••_ 1000_ 100/100 600/100 10012' 0 0 0 0
New Hampshire•••••••••••••••••••••• scc/rcc 10012' 0 0 0 0 0 0
New l aney__••• _•••••••••••• •_....... liOO/loo 10012' 0 0 0 0 0 0
N eW Mexico•••••••••••••••••••••••••• 1000_ lillO/IOO 100,," 0 0 10012' 1l00/100 IOCMJ/Z«!
N llw y ork ••••••••• •••• •••••••• •••••• • 600/100 l 00lZli 0 0 0 0 0
North Carolina• •• ••••••••• •• •••••• ••• liOO/loo 100/25 0 0 0 0 0 100/ 25
North Dakota__•••••• •••••••• ••••• ••• l ooo/ ax1 liOO/IOO 600/100 100,," 100,," 100/25 100/ 25 600/100
()blo_••••••••••••••••••••••••••••••••• 1000/ 200 lillO/IOO 100/25 0 0 o 0 100/ 211
Ok lahoma_• ••_••••••••••••••••••••••• 1000/ 200 sec/reo 100/ 2.5 0 0 100/ 25 100/ 25 ~OO/I OO

Ore!,:on • •• ••••••••••••• ••••••••••••••• 1000_ lillO/IOO liOO/loo 100,," 0 0 0 0
P ennsylvanla__••_•••••••• ••• ••••••••• lillO/loo 100/25 0 0 0 0 0 o
Rhode Island••• •••••••••• •••••••••• •• liOO/l00 10012' 0 0 0 0 0 0
South Carollna •••••_•• •••••••••••••• • scvrco '0012' 0 0 0 0 0 200/60
Bouth Dekota. __ ••• •••••••••••••••• •• 1000_ 600/100 ""'/100 100,," 100,," 10012' 1(lOj:2S MlO/loo
T ennessee_ •• •••_•••••••••••• ••••••••• 1000/ 200 100/100 10012' 0 0 0 o 200/50
T n M_••••••_._. __ • • • • • •• • • ••• • •• • • • • • ""'/100 10012' 0 0 0 0 0 2OO/~0

Utah ••_._._•••_••••••••••••••_•••••_ 1000/ 200 600/100 600/100 100,," l 00!2t 0 0 1()l/"5
Vermont ••• •_._••• ••••• •••••••••••• ••• 600/100 10012' 0 0 0 0 0 0
Vl~a._ ••••••••••••••• _ ••••••••••• MKI/loo 10012' 0 0 • • o )00/ 2'
Was Inglon ____••• _•••••••••• •••••••• • l 000/>Xl 600/100 600/100 10012' 0 0 0 0
West Vlrglnla_. " ••••••••••••••••••••• 1000_ 600/100 10012' 0 0 0 0 100/ 25
Wl8consln••••••••••••••••••••• •••••••• 1000_ ""'/100 200/ 60 0 0 c 0

I
200/50

Wyoml'W. .. ....... ... . ... . ...... . . . . . 1000_ 100/100 600/100 100/25 100,," 0 o 200/60
Puerto leo __ •• •••••••••••••••••••••• 600/100 10012' 0 0 0 0 0 100/6 0
Virgin Islands • •• •••••••••••••_••••••• 600/100 10012' 0 0 0 0 0 200/60
Swan Ishr,nd• • ••••••••• ••••••••••••••• 600/100 10012' 0 • 0 0 l OO/ 2.S 600/100
flerrana ij ank. __••••••••••••••• ••__._ ""'/100 10012' 0 0 0 0 100/ 2.5 600/100
Roneador Key_••••••••••••••••••••••• 600/100 10012' 0 0 0 0 100/26 600/1 00
N aVlIS.'la bland __ •__••••••_••••••••••• lillO/lOll 10012' 0 0 0 0 0 200/60
lIahr, Canton, Enderbury, Bowland. 100/25 0 0 10012' 10012' 0 0 10012'
Ouam,lohnston, Mldway••••• ••••_. 0 0 0 o 10012' • 0 l OO/2fi
American Samoa_• •• •_•• •••• •_••••••• ",,/oa 0 0 ",,/oa ",,/oa 0 0 200/60
Wake••••__ . _. _••••••••••••_•••••_•••• 100/ 25 0 0 100/25 0 0 o 0
P almyra, Jarvls__. _•• ••• •••••••• ••••• 0 0 0 0 .."" 0 0 ""loa

except when authorized by the appropriate CommIssIon
Engineer In Charge and the approprIate Military Area
Frequency Coordinator.

(1) Those porUons ot Tens and New MexIco
b ounded by latitude 33e 24' N., SF5S' N., and longitude
10., °40 ' W. a nd 100 "40 ' W.

(ii) The S tate ot F lorida. i n cluding t he K ey West
a rea a nd the 1In'3. foI encloaed wi th in <'ir{'\('l; of zoa-m ue
radius centered at 28"21' N.. 80° 43' W . a nd 30"30' N .,
86°30' W .

(iii ) T he S ta te or Arizona.
( iv ) 'rnose por tion s of Cali for ni a and Nevada south

of lnt itude 37eIO' N. a n d t ill" nren with in a 200-mile
radius of 34e 09' N., 11!)"11' w.

(S) :\'0 prorectlon iu the baud 2400-24tiO MHz il< e t
forded from tnterrerence due to tbe operntton of indus
tril\l. sctentlftc. and mernont devlces on 24:-il MHz.

(9) No p rotection i n the band ;,72:1-:;87:; l~ a ffo r d e-d
r rom tn terrerence dee t o tne operation of industrial.
ecte nnnc. a nd med teat devices 011 :'i~ :\lI lz.

(10) 'I' ll!' II llp of A3 and 1" 3 in tn ts band ill Hmlted
to a mn re ur ra dio stn t lons located outflldl' Rl'~i on 2.

( c) T he f oll o w ing trausmtttt ne f requency bands
a nd the associa ted emtsaton author-ised In pn raerapb
{a ) or t hll'! eecttou a re ava ila ble tor r e pe a t e r a ra uons,
Includtna b oth in put ( recetvtne) and output {transmit
ting) :

86

F requency Band (JfH z)
5~.0-54.0

146.0-148.0
222.0-225.0
442 .0-450.0

any amateur frequency above 1215 :MHz.

Tll f' rrequencr hand 29.5-29.7 MHz may be nutuortzed
UI){In a spectut ..howi ng of need tor repeater s tation
operation in t his b and for lntracommunlty ama teu r
rad io eomumntcattons.

[ § 91.61( a) int ro . amcndrd fin d (c) added new et!.
10-11- 12; and Ta ble in ( a ) a mended and (b)(10)
added nC1V et!. /1-~2-1!: 1"T (7t ) -1]

§ 97.63 Individual frequency not specified.
TransmissiODS by an amateur s ta tion may be on

any fl"l'Queney w ithin any authorized a mateur ba nd.
Sideband frequencies r{'Sulting trom kl"ying or modu
lating a caertee wave shall be confined w lthin ene
authorized amateur band.

§97.65 Emission limitations.

( a ) Type Ai-' emission, wbere not 8pedllea lly dealg
nnted In the bands lis ted In 197.01, may be used t or
sho rt periods of t tme when requlred t or nuthorizOO: r e
mote cont rol purposes M tor expeettnental purposes.
However. these lhnitft t l()Ds do not apply wbers type All
ernlss ton ill 8pecifi cally designated.
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WRITE FOR FREE SPEC SHEETS!! !

P_O _Box 494·C
Miss. State, Ms 39762

--"___u ~ ..o.'u,

..0 00

ENTERPRISESMFJ

MFA·22 DUAL VERSION
Also Av.ileble MFA·2 SINGLE VERSION

.. Trensmit end Receive Oper.tion: Ali units
have both Simplex and Repeeter Modes

_ Accurete Frequency Control: .000 5 % ac-
curacy .

_ Steble Low Drift Outputs: 20 Hz per desree
C typical

• Full 2 Meter Bend Cover••e: 144.00 to 147.99
MHz. in 10KC step's

.. Fest Actina: CirCUit: 0.15 second typical set
tling time

• Low Impedence (SO ohm) Outputs: Allow Ions
cable runs for mobiles

.. Low Spurious Output Level: similar to crystal
output

• PRICES
MFA-22
MFA·2
Shipping

COMMUNICATIONS
SPECIALISTS

P.D.Box 153. Brea CA 92621

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! FRO" ~--.-
·--- - - - ......11 .~~••~_:_~.:.:.- . >

CW FILT ER lCWF·2j Get razor
sharp seleclivilY; No imp edance
ma lchiog

'
BW lseleclablel 80 Hz,

110 Hz. 180 Hz; Ceoter
t requeocv F ' 750 Hz; Ski rts 60
db down at '!,F aod 2F; 4 OP
amps; 2"'x3 '· PC board; 5 14_95
wired, tested. guaraoteed;
512.95 k,1.

ACTIVE AUDIO FILTERS

IWNIATURE
SUB-AUDIBLE
TONE
ENCODER
e Compal,ble wi lh "' I sub-audible tooe sy>tems such as Private Line.

Chaonel Gu ard, Ou ilt Chaonel. etC.
e Gla.. Epo. y PCB, silicoo trensiStors . aod l, nt alum elect roly tics used

throughout
e Aoy minialure dual coil cootacile" reed may bo! used IMO lorol,

TLN6824A, T LN6709B - B,amco R F·20)
ePowe' ed by 12vde @l 3"",
• Use On any lOne frequency 6 7 Hz to 250 Hz
e M,niatu re in size. 2_5·· x .75·' • 1.5· ' h igh
• W..ed and le ' ted
• Compl.... with r••d (II $2S_4S (sp K,fy fr.qu..ocy )
_ Outpul Jv RM$ sine.....av... lo ..... d'$10r l,OO $14 95
e PO$lp aid - Cali!. res,d.oU add .ale. ta x •

CWF·2 , $1 2.95 KIT , 110 14.95 WIR ED
CW MI NI FILT ER (CWF·3I lY, 'x 2· ' PC board; Center fren uency F"'750
Hz; 30 db down at 'l,F and 2F; BW 110 Hz ; 2 cp amps; 58.95 wired,
tested. guaram eed; $ 7.95 kit.

LOW PAS5 FILT ER (LPF· l j Resistors set cututf 500 Hz to 20 KHz;
Fac to ry set to 2.5 KHz; Rollo/! 48 d b per octave; 10PUl imp 1 M; Gaio"' l;
5 op amps; 2"x3·' PC board ; 5 16.95 wired. tes ted. gua raoteed ; 51 4 .95 kit.

• • • 'please ioclude 5 501 poslage 00 all orders" "

R.. Electronics
.$275.00 - P
.$210.00 Box 1201 B

$3 .00 Champaign, I L 61820

SEND FOR FREE DETAILS

52 MHI lfoe MHI 4U MHI 121' MHI

Below eo reer ., ••_ 100 wa tts__ 800 watts . _ P llfBgniophs --- --_.-.-....
(" l ..nd
(b ).

&OtoOO(~t. _____ 100 weue. , ¥IO Wlltt~ _ . _____ do__ •• ___ - -_._... . .. .. .
100 to.99 reet., • . . eo wal ts ••• m ....at ts__ 800 WBt tll __ . _ p ........

<al Bnd
<b).

IiOO to \lOO fHJt . _. . 26 weue___ roD wBtts_. 800 weue,•. _ D,.
Above 1,000 IN'l t _ 211 watts ••_ 100 Wlltts__ ¥IO watts _•. . D<>.

(b) weenever code practice, in accordance with
§ 91.itl (d), is conducted in bands authorized tor A3
emrsetou. tone modulatioD ot the radiotelephone trans
mitter may be utilized wben In terspersed with ap
propriate voice tnstructtooe.

(c ) On rrequenctes below 29.0 11Hz and between 00.1
and 52.a MHz, the bandwidth o r all F3 emiss ion (rre
quency or pha se modulation ) sh a ll not e xceed that ot
an A3 emiss ion having the sa me a ud io cbaractertsttcs :
and the IJurit,\" and stability or emtss tcns sha ll co mply
w ith t he requirements ot 197.13.

( d ) 0 11 frequencies below 50 MHz. the bandwidth or
A.") and F a emtsstons sha l t DOt exceed that of an A3
single sideba n d emtss toa.

(e ) On rreq uenctes bet ween GO MHz lin d sao MHz,
si ngle stdebund or d ouble s ideba nd A5 eml..ston may be
u sed and t he bandw ldtb shall not exceed that or an A3
single stdebund or d ou ble stdebaud stgu et re!!'pectively.
The bandwidth ot F;i emtss ton " ha ll not exceed that of
a n A3 l'I ingle s ideba nd em t-eton.

(0 Below 225 MHz, A3 a nd A5 e mlsslons m ay he
us ed stmultnueoueb- on the sa me ca r r ie r frt>qut>ncy pro
v ided thl' to tal bandwidth do£'s not e X("('! 'd that of an A3
d ouble s ideba nd emtsston .
(T. S. YI (72)-1 1

691.67 Maximum authorized power.
(a ) Except for power r estrtcnons a s set forth ill

f 97".61. eucn amateur t ra usuitt ter llla)· be operated with
a power input not exceeding 1 kilowatt to t he plate
circuit o t the fln nl amplift pr ~tn gl' of an am!lliftpr·
oscillator reansmttter or to the plate otrcutt of 1111 o-cu
lator tmnsmttter. An amateur trnnamttter opt> ra t! n,;
with a power Input exceeding 900 watts to tbe plate
ctrcutt shnll provide mean!'! for uccuraterr meft l<urinl:
the plnte power input to the vncuu m tube or tubes
supplying power to tne antenna.

(b ) Notwlth~tanding tne prov tstons or paragraph
(11) of tbts S("CtiOIl, amateur sta tion!' shan Ul'I(' the
m inimum amount of tmnsmttter power nl'{'t>ssary to
carry out thp destred comm un ica t ion".

(c) With in thp umtta ttone of [o:lrll /trllJlh ll ( n I nnd
(b) of this sect ion, the errecttve radiated PO\\"PI' of 9.

repeater stnt ton shaH not exceed that >IPt"('i fi ed for
the a ntenna h eight above average ter ratn in the rottow
Inr m bte :

AnunllB h@lgbt Mallmum elfactlve radiated power tor frequeucy
above BvNlIg$ b and:! ebove:

~"""

[1 97.67 ("fro. teet delfqnated al (a). and (If) • (0)
added new ct!. 10-17-7!; Vl(7Z)-l]

§97.69 Radio telpprinter transmissions.

The following special condi tions sha n be observed
during the transmi ssi on of radio teleprinter signals
on eutbceteed rrecuenctee by amateur stations:

( a ) A sin gle cha nnet five-unit (start-stop) tele
printer code snau be u sed which sh a ll correspond to
th e International Tei("grapbic Alphabet No.2 with reo
spect to all tetters and numerate (including the slant
sign or fraction bar) hut special s igna ls may be ern
ployed tor the remote control of r("Cplving printers,
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or for other purposes, in "figures" positions not utilized
for numerals. In general, this code shall conform 8S
nearly as possible to tbe teleprinter code or codes in
common commercial usage in the United States.

(b) The normal transmitting speed of the radio
teleprtnter signal keying equipment shall be adjusted
as closely as possible to one or the standard teleprinter
speeds, namely, 60 (45 bauds), 67 (50 bauds), 75 (56.26
bauds) or 100 (75 bauds) words per minute, and in
any event, within the range or +5 words per minute of
the selected standard speed.

(c) When frequency shift keying (type Fl emis
sion) is utilized, the deviation in frequency from the
mark signal to space signal, or from the space signal
to the mark signal. shall be less than 900 hertz.

(d) When audio frequency shift keying (type A2
or type F2 emission) is utilized, tbe highest runda
mental modulating audio frequency shall not exceed
3000 hertz, and the difference between the moduiatlng
audio frequency for the mark signal and that for the
space signal shall be IE'sS than DOO hertz.

§ 97.11 Transmitter power supply.

The licensee of an amateur station using frequencies
below 144 megahertz shall use adequately filtered
dtreet-current plate power supply for the tranBmitting
equipment to minimize modulation from this source.

§ 97.73 Purity and stability of emissions.

Spurious radiation from an amateur statton being
operated with a carrier frequency below 144 mega
hertz shall be reduced or eliminated in accordance
with good engineering practice. This spurious radta
Uon shall not be of sufficient intensity to cause inter
ference in receiving equipment of good engineering
design including adequate selectivity characteristics,
which is tuned to a frequency or frequencies outside
the frequency band of emission normally required for
the type of emtsston being employed by the amateur
station. In the case of A3 emission, the amateur trans
mitter shall r.ot be modulated to the extent that inter- ,
ferlng spurious rndiation occurs, and In no case shall
the emitted carrier wave be amplitude-modulated In
excess or 100 percent. }teans shall be employed to
Insure that the transmitter is not modulated in excess
of its modulation capability for proper technical oper
ation. For the purposes of this section a spurious

"r a dia ti on is any radiation frOID a transmitter which
is outside tne frequency band of emission normal for
the type of transmission employed, including any com
ponent whose frequency is an integral multiple or
submultiple of the carrier frequency (harmonics and
subharmontes) , spurious modulation products, key
clicks, and other trensrent effects, and parnsitic
oscmattons. When using amplitude modulation on
frequencies below 144 megahertz, simultaneous fre
quency modulation is not permitted and when using
frequency modulation on frequencies below 144 mega
hertz simultaneous amplitude modulation is not per
mitted. Tbe frequency of the emitted carrier wave
shall be as constant as the state of the art permits.

§ 97.75 Frequency measurement and regular cheek,

The licensee of an amateur station shan provide
for measurement of the emitted carrier frequency or
frequencies and shall establish procedure for mnking
such measurement regularly. The measurement of the
emitted carrier frequency or frequencies shall be made
by means independent of the means used to control
the radio frequency or frequencies generated by the
transmitting apparatus and shall be of sufficient ac
curacy to assure operation within the amateur rre
quency band used.

(To be continued next month)
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DIVISION OF BOB
WHAN &. SON

ELECTRONICS, INC .

2400 Crvstal Dr.
Fort Myers

Florida 33901
(813) 936·2397

Send 1DC for new
catalog with

oscillator circuits
and lists of
thousands of
frequencies in

stock.

CRYSTALS

CUSTOM SYSTEMS
KITS. ACCESSORIES

I

~()\I. ~\.\.

t.'OB\\.~ \I~\1S

For fi rst class mail add 1St per
crvs tat. ..for airmail add 20C ea.

$3.75 Each
Inquire about quantity
pnces. Order direct.
Send check or money
order.

SPECIAlSI CRYSTALS FOR:
Frequency Standards

100 KHz (HC13/ U)
1000 KH z (HC6 /U)

Almost All CB Sets . Trans . or Bee .
(eB Sylllhesiler Crystal on request)

Ai'v Amateur Band in FT-243
tfxcept 80 meters}

80 Meter Range in FT·243
Col u' TV 3579.545 KH t (wire leads)

SPECIAL
Crystals for most ama
teur 2 ·Meter r.M. Trans
ceivers:

CRYSTAL BARGAINS

Depend on . . .
We supply crystals from
16KHz to 100M Hz. Over
6 million crystals In
stock.

MORE RANGE .••
with NO NOISE

ElIMINATE IGNITION NOISE
ELECTRO· SHIELD"
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MITS Presents
The New 150 ries

Handheld Calculator
...8 Functions Mean a Handful of Features!

Multiplication_~

Division _

Suotracton __

100% American Made
Chain & Mixed Operations

Special Readouts:
-Entry Overflow
-Negative Resuit
-Result Overflow
-Low Battery
-8 Dig it Readout

(Always the most significant digits )

-Bright Led Display

SIZE: 5-3/4" x 3-1 /4" x 1-1 / 2"
Hi-Impact ABS Case

Memory

~SqUaring

__~ Reciprocals

- Percentages

Plus: ·Floating &
Fixed Decimal

·Algebraic Logic

PRICES"$1 29.95 Assembled
$ 99.95 Kit
Full 1 Year Warranty

AC Adapter for 11 OVAC Operat ion $6.95
Carrying Case (Ieatherettel $5.95
*Prices subject to change without notice..

~----------------------------i
• I 0 Enclosed is a Check for S CD I

I or 0 BankAmericard ;; M I
~ I

I or 0 Master Charge ;:; ;;~:;::;:::;;;;;:::;;::;;::;::=
I Credit Card Expiration Dale I
I Include 5500 for Postage and Handling Im-D'D IlI5InJmentDti n&: 0 Kit 0 Assembled :

o Please Send Intcrmancn on Entire MITS line. ITell!ll1l!tJV Systems I Im:.: NAME I
I ADDRESS I6328 Linn, N.E., Albuquerque, New-Mexico 87108 I CITY I

505/265-7553 Telex Number 660401 I STATE & ZIP :

...
' MITSI 6321 Lina, H.E., Alb,",Uffilu" N.... M..ica 111 01 505I26H 553 r,I.. . 660401 ...----------------------------
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Gay E. Milius, Jr. W4NJF
14 16 Rutland Drive
Virginia Beach VA 23454

THE QSL MANAGER
. . . is he bdliad th e Iwo-y ear lim e-lapse bel Wl'I' 1I workillg
that rare OX statio n and filially re"eivillg Y Ollr curd? / 1
hard uiorking QS/~ Mallager tells his side oj" tlu: slo ry.

• • •

D Xing is one half making the co ntac t,
and the other half getting the QSL to

confirm the contact. Much has been said
about how to QSL so as to entice a DX
station to send a QSL. Nevertheless, the
DXer should also know how to QSL to the
QSL Manager. The latter sees many cards
with many errors, and he is in a position to
explain how to QS L properly and get better
and speed ier results.

Being a QSL Manager, I have disco vered
ma ny DXers do not use Greenwich mean
time and do not set their clocks by WWV,
while the DX stat io ns, as a ru le, are q uite
carefu l of the time they use in their logs.
This accounts for great discrepancies be
tween QSL time and log time . Many begin
ning DXers con tin ue to use their lo cal time,
while all worldwide DXers use GMT. Thus.
more confusion ensues because the QSL
Manager canno t stop to translate lo cal time
to GMT ; at the same time it leads to
incorrect dates, which in turn leads to no
QSL from the QSL Manager. In an active DX
log, one day may cover many pages. Ob
viously, when faced with a h uge pile of
QS L's, the Manager cannot stop to go
thro ugh page after page, searching for an
entry which might or might not be there .

Using GMT obliges o ne to remember that
in the EST zone, the new day starts at 7:00
p .m. - ESDT zone, it starts at 8: 00 p.m. In
the CST zo ne, the new day commences at
6:00 p.m. , and in CDST, 7:00 p.m. is the
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magic hour. This goes o n across the country
through MST and PST, etc. Remember the
above, a nd lo g your QSO's accordingly.
Then the QSL's will be sent out promptly
with the correct time and dates.

Each QSL Manager has his own method
o f disposing o f a large batch of cards.
Usually the cards are first sorted accord ing
to date and time . Then it is simp le to go
right down the log, checking them off. But
one annoying thing is to have all the QSL
da ta o n the back of the card and the ca ll sign
o n the front. The QSL Ma nager mu st then
turn each card over, using up valuable time
and energy . Your ca rds should have all the
information and ca ll sign on one side.
However, if you are aesthetic and insist o n a
two-sider, then for heaven's sake also put
your call sign in small but fairly readable
type on the same side as the QSL data . In
this ca te gory, give a thought to the rising
cost of postage and do not print your cards
on heavy stock. If you send a ba tch of cards
to a bureau, you can send many more light,
thin cards than the th ick , fa ncy varie ty . Who
WIll kno w the difference? The QSL Manager
doesn 't care how the ca rds loo k , because in
many cases the cards he rece ives never go
any further than his a tt ic or wastebasket.
The OX stat io ns, as a rule, don 't care to have
thousands of W/K cards. And in this vein, it
seems futile to write notes on your ca rds
which are sent to QSL Managers, because the
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notes hardly ever reach the guy to whom
you are writ ing. It is mu ch nicer to drop the
QSL Manager a short note thanking him for
his efforts, which are generally given gra t is.

Furthermore , always put your call sign on
your return envelope. Cards have a habit of
separating from the return envelope. Next,
remember that just because a card is sent to
a bureau doesn' t mean that it costs nothing
for the reply to be sent to you. The United
States has no outgoing bureau, as do many
other count ries. It costs a great deal for a
QSL Manager to send cards back to you via a
bureau; many times, the DX station does not
send the manager money to pay for that
service. Therefore , if you really want a card
from a manager, send him a self-addressed,
stamped envelo pe (sase). You will receive a
reply as soon as the manager receives the
logs. But if you ship your card via the
bureau , you may have to wait an indeter
minable time to get your QSL in re tu rn. In
this respect , if the ma nager handles mo re
than o ne DX station, it is best to send an
envelope for each stat ion. Why '? Well, the
logs for o ne sta tio n may be at hand but the

YAESU
Ne wly appointed deuler f or the
East Coas t is no w til k ing orders
on Yllesu equip me nt. Se nd for
literature lind free list of used
equipment acoilob!e.
FRECK RADIO & SUPPLY CO.

40 Biltmore Avenue
P.O. Box 7287

Asheville, North Carolina, 28807
Telephone: 704-254-9551, W4WL

~~ .

QRPp !I~!t U~'!i~~~t~t~,!! QRPp
If vo"',,e been ""I nt ,nll lo tr v QIU', t hen TI.. MillIwatt is I

MUST f o' vou ' "
• ConU,uction P ,olech • TechniCl 1 A.ticln
• Ope'lt,ng Ne"", • WAS" QFlPP OXCC Sundin"

FlATES : $3 ,,'0 )' 11 , 1)'. Flep. inh : VOl. I-S" ,OO ; II .. 11I-$3 .50
IICh (III th,ee-S10.00) .

SUBSCRIPTIONS , (S A S E 10' info . ) to : AOE WEISS KIEEG '.I

b===~~~~ 21 J Fo,,,t . Ver m ,ll ion . S O ~I06'
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logs for the second station may not show for
a year, So your cards will be delayed that
mu ch. I have been helping W2GHK, and
sometimes he receives seven cards for seven
stat ions with one return envelope. It may be
that seven different people help Stu, and
your cards wander all over the Eastern
Seaboard before they get in the mails to
you.

If you do not receive a fairly prompt
reply from the QSL Manager, you must
realize that he either doesn 't have the logs or
he cannot find you in the logs he does have.
Not being facet io us, I have noticed that CW
cards are the ones which are usually sent for
QSO' s not in the logs, as the operator thinks
he heard his call, while in reality the DX
stat ion was calling so meone else with a
similar call. And talking about not receiving
logs, there is a lot of that going around. It is
either due to the inefficient postal system or
the pro crastination of the DX stat io n. Many
a QSL Manager has had to give up because
he was unable to get logs fro m the DX
statio n.

Let me elaborate on another small item:
writ ing the dates so they can be understood.
A round the world (other than the United

Sta tes) and in the military , dates are written
with the mo nth in the middle. Communica
ha n-wise, th is is the best method whether
the mo nth is written out, set in roman
numerals or arabic numerals. Most of the
world writes Christ mas as 25 December
1972, 25 XII 72 or 25/12 /72. But here in
the U.S., most people follow their early
schooling by placing the month first : De
cember 25 ,1972 ; 12/25 /72. This is not too
confusing because th e 25 in the middle can
only be a day. However , look what happens
with July , etc. , - Independence Day is
7/4/72 . What does the guy mean ? April 7 or
July 4? I maintain we should all use the
month-in-the-middle method.

On the postage situatio n, please remem
ber that you should not use an airmail
envelope with its red , white and blu e edges,
unless you have sufficient postage on it to
cover air mail , rather than surface. So unless
you do this, don't send fancy air envelo pes
without supply ing sufficient postage or in
ternat ional Reply Coupons for airmail . At
the same time , for our overseas brethren , try
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MADISON ELECTRONICS SUPPLY

FREOUE NCY
29.5 MIi,
50 5 "' Ii,
lU "' H,
14/ MH,
no MH,
100 140 MH ,
sa l 06M H,
Ch2- 1J'Spoo;'vl
l 4a ·1HM H,
432 4311 MH,
.35·445 MIi,
440-<150 MIi,
. :.0-. 70 MH,

APPLICAT ION

OSCAll VI
6 M.,."
2M.,."
2 M.,", f M
no MHI
A;fa.",.
tv
""11" 6.,..,
. 32 MH,
440 ATV
450 F'"
UHF fM

super sensitive
PREAMPS

IT ;r "". tlHV'
START

HEARING the
WEAK ONES ...

1508 McKINNEY
HOUSTON , TEXAS 77002

JANEL makes a preamp for irnprovmg the performance
of almost any receiver . All are resistant to overload and
fully diode protec ted. Top quality construction.

save s

SBE SB-144 . .. 12 channel, 10 watt, 2
Meter FM transceiver complete with 3
sets crystals, microphone & mounting
bracket. Regular list $259.95. YOUR
COST $199.95 fob Houston.

PB modeb are only $19.95 and the 432 PA models are only $29.95.
All are in aluminum cases. have BN C connectors tethers available),
require 12 vdc, and are postpaid and guaranteed. Specify model and
frequency when ardering. Ilther mode ls are avai lable with AC power
supply. Write far details .
JANEL can also supply a wide variety of receiving equipment lor
industrial applications. A quote to your specificatio ns wi ll be sent
promptl y.

@ JB~ ~.~C~S~::A~:J::;:;es
Telephone : 201 -584·6521

not to send U.S. IRC's to a U.S. QSL
Manager. U.S. IRe's are for U.S. personnel
to send out of their co unt ry. U.S. QSL
Managers can't take them to a post office to
get postage. Naturally, they may be kept to
use to send for a QSL ou t of this country,
but when a QSL Manager gets inundated
with U.S. IRC's, he sometimes can't afford
to send out the envelopes with his o wn
money.

Now, as to how many IRe's to send for
airmail from a certain country, it is best to
check the Call Book and even that is
incorrect at times. For example, a Nauru
station told me it takes 3 IRe's for airmail
there ; the Call Book says it takes 4 . It takes
2 IRe's for one-half ounce letter airmail to
send a letter from the U.S. out of the
country. True, there is a difference whether
it goes to the Caribbean , Centra l or South
America, or to the rest of the world . Cent ral
and South America and the Caribbean cost
17¢ per half ounce, whil e the rest of the
world costs 2 1¢ for airmail , but Doe IRe
rates only a 15¢ stamp good enough fo r
su rface mail , and thus two lR's are required .

Here are a few more hints. When you
enclose your return envelope , always try to
put it in the transmitting envelo pe by
folding in half and pla cing the opened side
up. In this way, when the QSL Manager
slices the outside envelope with a letter
opener, he will not also slice your re turn
envelope in half. Furthermore , try to tum
the flap of the return envelope outward and
back on its front. Many envelopes are
received glued tight and have to be tossed
out. That means providing another envelope
and addressing it ; a time-eonsuming and
costly task for the QSL manager.

In conclusion, be certain of the QSL
Manager's address. Double check your Call
Book list because frequently cards are sent
to the fellow above or below the QSL
Manager you desire . Your card will never
reach its destination this way.

Many DX stations are active contest
operators. Usually contest logs are separate
from regular day-to-day logs. Therefore ,
when you QSL for a contest QSO, always
mark the card to indicate that fact. It will
save a lot of time. Good DXing,

. ..W4NJF
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(30 Watts out put power
nom., accommodates 10
channe ls)

(30 Watts ou tp ut power
nom.. up to 100 channel
combinations)

GTX·10

2-METER FM

featuring:

• American manufacture
• Great factory back-up
• Super clean lay-out
• Handsome front panel
• Booming power output
• Simultaneous Mars Operation

NOW PLA YING:

THE GTX AMATEUR LINE-UP!

(10 Watts output power $19995*
nom., accommodates 10
channels)

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THESE FINE PERFORMERS

IN PERSON!

" Includes 146.94 MHz. Add'i. Crystals $6.50 ea.
"'11I ' ,ilflll EltctnlIlcs. I"" 4141 lilp,. Orin, Ildi.,,.Iis, Ildilll (6116 - Are, 311 • ~.6·11 11
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(Social Events cent. from p. 10)

ROANOK E CONV ENT ION
The 1973 Roanoke Division

Convention witl be held at the
Sheraton Inn and Internat ional
Convention Center at Reston, Virginia
on September 14·16. Tech nical
symposiums, displays, exhibits and
sessions such as AMSAT, SSTV, OX,
Moon Bounce, FM, FCC, ARPSC,
New Techniques, Traffic Nets and
Contests wi ll be held . Contact : K4MD
at P. O. Box 7388, Warrenton, Va.
22186 .

IN ARC-Fest
Sept. 30, 1973 Grant Cou nty ARC

Annual Hamfest at 4 -H park, Ma rion,
Ind . Admission donation $1.00, XYL
5Od,children under 12 free . Large
inside and outside flea market and
exhibit area (no set up charge) , food,
d rawings, tech sessions, camping,
lad ies bingo. Call in .94 Simplex. For
f lye r write H. Pence WB9GAT, 524 S.
Washi ng ton, Montpelier, Indiana
47359.

MELBOURNE HAM FEST
The 8th Annual Me lbourne

Hamfest will be held Septembe r 8th
and 9th at the Melbourne Civic
Auditorium. Hours 9AM - 4PM.
Advance registration $1 .00, at the
door $1.50. 25,000 sq. ft . swap area,
parking fo r 2,000 cars free, 100%
elrcondltlo ned build ing. The childrens
entertainment will be a fu ll length
Walt Disney Movie, a fishing derby,
novice symposium, radio controlled
boats and airplanes, and a left footed
code contest. A buffet style Hamfest
Banquet fo r everyone Saturday 7PM.
Contact: Donald E. Sanders W4BWS,
1422 Virginia Dr., Melbou rne, Flo rida
32935.

PEORIA HAM FEST
The Peoria Area Amateur Rad io

Club, Inc. will hold it 's 16th annual
Hamfest Sunday, September 16.
1973, at Exposit ion Gardens (same
place as last year), located on the
northwest edge of Peo ria, Illino is.
Lunch will be available . There will be
p lenty of activities for the entire
family , beginning with the campsite
opening the preceeding evening and
the banquet Sat., Sept. 15, at V
Ju nction, $5.50 per person . Door
prizes for men and women, cockta il
hour 5:30 to 6:30, dinner 6:30.
Two motels within walking distance.
Free coffee and donuts from 9:00 to
9 :30 AM GOT. Advance $1.50, at
the gate $2.00. For further detai ls and
advance registration for banquet
contact Larry Pearsall W9FDY, 2224
W. Herold Ave., Peoria , III. For
Ha mf e st ticke ts write Wendell
McWill iams, WB9DVJ, P. O. Box 1,
Rome, Illino is 6 1562.
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SHA RON A UCTION
Th e Sharon A mateur Radio

Association is hold ing an auction on
September 16 , 1973. It will take place
at the Sharon Community Center in
Sharon and will begin at 1:00 P. M.
Inquiries should be addressed to David
Sirkin , 18 Gorwin Drive, Sharon,
Mass., 02067. (6 17) 784-2276.

WICHITA HAM FEST
On Sept. 9, 1973 t he Wichita

Amateur Rad io Club will have its
annual Hamfest at the Sedgwick
Cou nty 4-H Build ing. It is located on
the N. W. corner of West St. and
Central Ave. in West Wichita. For
t hose people who don't know the
Wichita area there will be talk-in s o n:
3.920 MHz, 7.275 MHz, 146.34 MH z,
146.94 MHz. MA RS, ARR L and
Kansas Net Meetings. Games, Free
soft dri nks, and Prizes. Starts 10:00
AM ends 4 :00 PM C. D. T. Admission
$ 1.75. Write : Todd Gearheart, 13 20
Summitlawn Ct., Wichita, Kansas
672 12.

CHECK-OUT MA
Middlesex A. R. C. Pi-Net is loo king

for check-ins. The net meets weekly
Sep..embe r t hrou gh J une o n
Wednesday evenings at 8:00 P. M.,
E.S.T. or E.D.T. on 28.68 MH z. The
primary purpose of the net is rag
chewing and to provide a place to
exchange views, information, news,
etc. Traffic in and o ut of Boston area
will be gladly handled - ANYO NE
a n d EVERYONE is invited to
check-I n. Colorfu l net certificates are
issued for continued attendence of ten
check-i ns during twelve mo nths.

CINCINNAT I HAM FEST
The 36th Annual Hamfest will be

held Sunday, Septem ber 16, 1973 at
Stricker's Grove on State Route 128,
one mile west of Ross (Venice), Ohio.
Check local area map fo r location.
Lots of food, flea market, contests,
and model aircraft flying. $7.00
covers everything. Fo r further
information contact : Jim Wellman,
W8HSI, 725 Stout Avenue, Wyoming,
Ohio 45215.

CHICAGO HAMFEST
The Chicago Amateur Radio Cl ub

announces it 's 4th annual Hamfest &
Mini-Auction on September 30th,
1973. Time: 2PM till last deal made at
St. Viator's Schoo l park ing lot, 3606
N. Kedvale, N-W corner of Add ison
St. Donation at gate $ 1.50 or for
advance $ 1.00 t ickets contact: Don
De Jong, W9KUJ, 6158 W. Grand
Ave . , Chicago, 11 1., 60639. Ph.
889-329 o r KL. &-3622.

W9DXCC
O n Septem ber 29, 1973 the

Indianapolis OX Associati on will host
the 21st annua l meeting of the W9
Central Division Century Club. It will
be an afte rnoon and evening affair at
the Highland Park Holiday Inn near
Chicago.

FINDLAY OHFEST
The Findlay Annual Hamfest will

be held at Riverside Park in Findlay,
Ohio - Sunday, Sept, 9 - Advance
Donation Tickets $ 1.00 from C. Foltz
W8UN , W. Hobart , Findlay, Ohio
45840.

HAMBURG FEST
Announcing the 1973 Hamburg

Intern ational Hamtest . Satu rday,
September 15, 1973 , at 9 :00 A.M. at
the Erie Coun ty Fairgrounds in
Ham burg, New York . Admission:
$2.50 at gate, $2.00 in advance. $1.00
ad mission to flea market parking.
Children under 12 admitted free. Free
parking for cars outs ide of flea
market. Talk-in on 34/94, and on
7.255 and 3.925. For t ickets and
information contact : Lin Brownell,
WB2HC L, 210 Buffalo St., Hamburg,
New Yo r k 1 4 0 75 , (T el.
7 16-649-3 1061.

MARS CONFERENCE
Air Force MARS will hold its first

annual Eastern Division Conference
on Septem ber 7th, 8th, and 9th, in
the Wash ington, D. C. area. The
confe rence witl be held in the new
Qu alit y Inn in Pentagon City,
Vi rgi nia.

The highlight of the confere nce will
be the ganq ues t a nd awards
presentation which wi ll start at 8: 00
P. M. o n Satu rday, September 8th.
The guest speaker will be Senator
Barr y Go ldwa te r, A FA:~ GA .

Inq uiries and further information may
be t he ba nquet a n d aw a r ds
Conference, P. O. Box 2836, EADS
Station, Arlington, Vi rgin ia 22202.

W-10-W CERTIFICATE
The Puget Sound Council of

Amateur Radio Clubs will issue a
certificate signed by Governor Daniel
J. Evans for contacts made during
WaShington State Amateur Radio
Week, September 8t h to 16th , 1973.
Out of state hams must contac t 10
Washington hams, and in state hams
must contact 20 other Wash ington
hams duri ng this period. Send list of
statio ns contacted, their locations,
dates o f contact, your name, ca ll,
address, and a self-add ressed stamped
legal size envelope to : The Puget
Sou nd Counci l of Amateu r Rad io
Clubs , 12306 80th Ave. East ,
Puyallup, Wash ington 9837 1.
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If you like 2 METER
rOUlL LOVE OUR

• • •

<

96

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
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 polnt-to-polnt and repeater applications.
A HI/LO 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 cryslals for 145.94 MHz.
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X
FOOTNOTES

Gus Browning W4BPD
Drawer "OX"
Cordova, SC 29039
It sti ll amazes me to see that the gang
is still "in there" working OX on 160.
I would suppose the fact that certain
DX is on the other side of the eq uator
where it 's winter-time. Ten meters is
j ust about for the b irds ri ght now and
we all hope will sort of come to life
when good old winter-time arrives.
15 is pretty good at t imes and our
" bread and butter " OX band , 20 is
still your best bet for OX and if you
can battle the broadcast QRM and at
t imes th understorm QRN you can
find some pretty good stuff on 40.
So "hang in there" fe ll ows. the stuff
is where you find it, jf you wi ll hunt.

We are still wai ting for stickers for
yo ur WTW cert ificates to be delivered
from the pr inters. No. I cannot
print these fancy stickers, maybe I
could learn how, but, life is just too
short to be bothered f) . When WTW
at first was sta rted we were issueing
separate pri nted ce rtificates for each
WTW plateau (WTW- lOO, WTW-200
etc). When the award was given t o
Dave, K2AZ to manage, t hese separate
ce rtificates was cha nged over to the
basic single WTW-IOO certificate with
stickers when you -work the other
plateaus. Those lucky ones who
rece ived the separate certificates will
one of these days have " collector"
mate rial - Ha ng on to them fe llows !
Except fo r send ing out the "stamps"
I have been pretty we ll keeping up
with bot h the WTW and 73·73-73
certificates work, send me in your
applications. EXCEPT those of you
liv ing in WljK l, W2jK2, W3jK3, we
have a very wide awake club to act as
our verificat ion check-point. ' Its :
Thomas Edison Radio Club,
QSL manager - WB2FVO
AND for the eighth district it 's :
Blossomland Am ateu r Radio Assoc.
222 Jamesway
Benton Harbor
Mich igan - 49022
This colu mn is bei ng written while I
am under a lo t of stress and strain
because tomorrow morning I am away
alo ng with my XYL and daughter on a
3500 to 4000 mile tour of t he Rocky
Mou ntain areas, Grand Canyon , New
Mexico, Texas, Lou isiana etc. So I
may jump from one subject to some
thing ent irely different. So doggoned
many things to remember to do and
so littl e t ime to do them in and each
one is very important to do, before I
can go. I like to take things " easy"
and th is " rushing" is not for me.
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I suppose Wayne w ill be tell ing us
about his t rip over to Jordan because
they told me at the 73 offices over
the te lepho ne that Wayne had made
another tr ip over there. Maybe he
will give us a personal repo rt how
each band sounded over in the Mid·
East. (wish I was ato ne with him, I
sure am anxious to again be on the
other end of some OX pile-ups l,
maybe that " day" will arrive next
year. Sure do want to be OX again.
DXi ng can get in a fello ws blood and
I suppose it stays with you th e rest o f
your life , and that makes it hard for
a fellow that's not loaded with loot!
I believe Way ne has had the bug to
bite h im, too ! - h i.

Have any of you ever thought of
becoming a QSL manager of -some
rare, ac tive OX station? I have asked
any number of these QSL ma nagers,
Why? Have got all kind of answers,
the best answe r so far came from
WB2 FVO (QSL manager fo r: DU IEN,
ex·KG4E R -now in CNS land , 7X2AD ,
and MP4BIN) he said he was a "nut",
and then proceeded to give a good
ma ny ot her "good" reaso ns, all of
th em very good and reasonable. A ll
I can say is "bravo" to them all, this
in my book is nothing but "hard work".
Thei r task wou ld be much easier if a ll
the ca rds sent them was fi ll ed out
properl y and for goodness sake be
sure YOUR CARD has YO UR CA LL
on BOTH S IDES, always use ONLY
GMT and be sure that the dat e is the
G MT date - not necessaril y YO URS.
Many fe ll ows don't seem to under
stand this fact. Just try to picture
w here th e su n is in England and what
day it is over there, and you HAVE
IT. A nice "thank you " note to the
QS L man ager is very mu ch appreciated .
A littl e "donatio n" to help the QSL
manager with HIS EXPENSES is a
very good gesture. A lways send along
a se lf addressed, stamped envelo pe
is a "must" with EVERY CARD, and
pu t on the ou tside of th is envelope
th e call of the OX station or some
dope regarding the ca rd you want.
ALLOW plenty of t ime fo r your card
because sometimes he has to wa it fo r
the logs of the OX station. Last but
not least - DON 'T WR ITE A NASTY
LETTER OR NOTE to him , he is not
gett ing " paid" fo r h is serv ices, he is
t ry ing to help YOU!
CHINA NOT E: EP2PR (K4HU) is
head ing for Peking China (work ing
fo r our government, Embassy, consu l
or something like that) so it may be
that we w ill soo n be hearing a " BY"
station being operated by an American.
Now , this is when you would hear
the darndest pile-up you have ever
heard in a long t ime. (tnx to Buddy ,
W4BBP fo r this info) .
DXpeditton of the month info:
If you want to receive a few times a

yea r a nice little OX news sheet "free"
you might d rop a note toSt u-W2G HKj
4 along with a nice la rge stam ped ,
self addressed envelope and he w ill
send you the next issue.
OGA$AWARA ISLAND DXPED IT
IO NS : I keep getting info about
the JA boys going to these islands on
DXped itio ns (the pref ix is JD) and at
times I look at one of the "late-late
shows" o n TV t hat has all JA ac tors.
These are usually "monster" pictures
and many wierd mounta in and sea
coast scenes are show n. I wonder if
I am look ing at some pictures made
on these Ogasawara islands. Maybe I
have seen some of the JA hams in
a scene? It might be - Who knows ?
JY • JOR DAN - Si lver Certi ficates:
Work 6 di ffe rent JY pref ixes and you
can get one of these beau tifu l, FB
looking ce rt ificates. Send the dope to
Box 2353, Amman, J ordan.
I overheard someo ne tell ing another
DXer his version of why the French
wont let anyone go to Clipperton Is.
(FOB is the ir pref ix fo r Clipperto n).
He said he th ought that " maybe" there
was a lot of rad ioact ive fallou t on the
island from some of the French A
bomb tests held in th e Paci fic. I sure
would like to know the "rea l reason",
in case anyone rea lly knows the trut h.
OR, may be your " own" opinion as to
why no one has been successful
in obta ining a " permit" to go there
and o perate. There must be some
"good " reason fo r this situat ion and
it mu st be a high level "sec ret " of
some so rt. It begi ns to look like it
may be easier to operate from Ch ina
before anyone else gets back to Clip
perton Island - Let s see wh ich comes
first, Cl ipperton Island or China.
A BIG P.S. about our first , seco nd
and third dist ricts WTW check poi nt,
t he address to send you r cards to be
checked is :
The Thomas A. Ed ison Amateu r Rad io
Association ,
c/o WB2FVO Club QSL Manager,
Will iam W. Inkrote , J r.,
52 Elliot Place,
Ed ison, N.J . • 08817
Bill will give you fast service I am sure.
We wit l be leav ing fo r ou r " out west "
t rip in the next few hou rs and I will be
te ll ing you about some of the DXers I
meet along the li ne of our travels.
You know they live in the o ne part of
the USA where I would suppose work
ing OX is at t imes qui te a pro blem with
the west coast covering them in the
Pacific and As ia, the East Coast eating
them up alive into Europe and Africa
and the W4's and W5's gobbli ng them
up into South America • EXCEPT
when they have t he "skip" with them.
Noth ing I know of yet can beat Ole
Man "sk ip".
T hats it till nex t month fellows-Gus-
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Specials of the Month
5001 LSI Calculator Chips

Data Ineluded Only $5.95 ea
MM5312 Clock Chip 24 pin any readout 4 digit

(1 PPS output BCD) Only $8.99 ea

5005 LSI Four function calculat or with extra
sto rage register for constan t m emo ry , applica
tion chain calcu lat io ns add , subtrac t, divide,
mu ltiply . With complete data $11 .95 ea
Data o nly (Refundable w ith purchase) 1.00 ea

Lmeers
LM301 Hi Performance A mp nOS) .45 ea
LM302 V oltage Follower IT OS) .95 ea
LM304 Neg. Volt Reg . n OS) 1.25 ea
LM308 M icro Po wer op amp (T 0 51 1.25 ea
LM309H 5V Reg (T05) 1.25 ea
LM309K 5V·1A power supply lT0511.95 ea
LM311 Comparator nosl 1.25 ea
LM380 2 watt audio am p (D ip) 1.95 ea
709 Op Amp .29 ea or 10/2.50
723 Volt Reg .75 ea or 5/3 .25
74 1 Freq Camp .45 ea o r 10/3 .95
747 Dual 741 .95 ea or 4 /3.95
NE565 Phase Lock Loop 2.95 ea
NE566 Function Generator 2 .95 ea
NES67 Tone Decoder 2 .95 ea

TTl
7400
7401
7402
7403
7404
7405
7406
7408
7409
7410
7411
7413
7420
7423
7425
7430
7432
7437
7440
7441
7442
744 3
7444
7445
7446
7447
7448
7450
7451
7453
7460

.25

.25

.25

.25

.29

.27

.55

.29

.29

.25

.35

.95

.25

.37

.39

.25

.30

.50

.25
1.25
1.15
1.25
1.30
1.25
104 5
104 5
1.50

.29

.3 2

.32

.30

7470 .50
7473 .55
7474 .55
7475 .95
7476 .55
7483 1.25
7485 1.20
7486 .55
7489 3 .25
7490 1.25
7492 1.05
7493 1.05
7494 1.10
7495 1.05
7496 1.05
74 121 .55
74123 1.15
74145 1.25
74151 1.05
74153 1045
74154 1.75
74155 1.35
74157 1.50
74161 1.65
741 64 2.95
74165 2.95
74 175 2.95
74 181 4.50
74 192 1.65
74 193 1.65
74 194 1.65
75195 1.1 5

Memories - Ate Made Of 
11 01 256 Bit Ram Mas
1103 1024 Bit Ram Mas
7489 64 Bit Ram TTL
8223 Programable Rom

Dat a Included with Memories •

2.95 ea
7.95 ea
3.25 ea

6 .95 ea

l ow Po wer Devi ces
74LOO 040
74 L02 .40
74L04 .40
74L 10 040
74L20 .40
74L30 .40
74L71 .55

74L72
74L73
74L74
74L85
74L86
74L90
74L93
74L95

.55

.75

.75
1.25

.95
1.75
1.75
1.75

LED's
Data Lite 707 (type) (Pin for Pin , MAN·l)

replacem ent 3 .75 ea
Man II I Itvoel 2.45 ea o r 3 o r m o re 1.95 ea
Man IV hype) 2.95 ea o r 3 or more 2 .75 ea
MVSO (type) Red Emitting .29 ea or 4 /1 .00
MVS020 (type) Large Red .39 ea or 4 /1 .00
MV 1OB V isible Red T018 .39 ea or 3/ 1.00

Satisfaction Guaranteed. All items except where noted are fully tested. Minimum order
$5.00. Prepaid in U.S. Calif. residents add sales tax. Orders filled within three days after
receipt. Please add .50 per spec sheet for items priced at less than $1.00 each.

INTERNATIONAL ELECTRONICS
UNLIMITED
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Would you believe that there are some of us who remember when 73
Magazine was only 37ri a copy? (How time does fly!)

At the present time our subscriptions are increasing over 1,000 per
month and we're beginning to realize that 1973 is our year (obviously).

In order to further accelerate this trend, we're rolling back the
calendar ... yes, back to 1960 ... and 37ri a copy. We realize that we
cannot get rich this way, but who cares when you can make so many
subscribers happy!

Now for a limited time only ... (until we regain our
senses) you can subscribe to 73 for only 37ri a copy on a 3-year
subscription. That's only $13.32 for 3 years.

Subscribe NOW and have it end in '76. That's the spirit!

AMATEUR RADIO
is more fun with

73

Th e regular newsstand cost for 3 years is
$36.00-subscribe Now and save $22.68.

------------- --------

DN~wSubscription

o Renewal or extension

D 3 yrs, $13.32

Order Form
73 Magazine

Peterborough NH03458 USA

D 1 yr, $6

Name Call _

Address _

City State__ ZIP _



Fasc inating World of Radio Communications $4.00
Novice Class Study Guide $4.00
General Class Study Guide $6.00
Advanced Class Study Guide $4.00
Extra Class Study Guide, reduced price $5.00
VHF Projects fo r Amateur & Experimenter $5.00
VHF Antenna Handbook $3 .00
How to Use FM, an int roduct ion $1.50
FM Repeater Atlas, worldwide w/maps $1.50

• FM Repeater Circuits Manual $5.00
• Digital Control of Repeaters, new $5.00

RTTY Handbook, radio teletype A to Z $6.00
ATV Anthology, fast scan VHF TV $3.00

' SST V Handbook, new, on ly slow scan avail. $5.00
Diode Circuits Handbook, galore , $1.00
73 Transistor Circuits, all useful $1.00
Transistor Projects, mucho $3.00
Sol id State Projects $4.00

, IC Projects ~ $4.00
108 Q & A, transmitting, receiving, ant $2.00
TVI Handbook, why suffer $1 .50
Coax Handbook, cables & connectors $3.00
DX Handbook, w/map $3.00
World DX Map, wall size, rolled $2.00
Custom DX Bearing Charts, beam headings $4.00
U.S. Maps, for WAS, etc (4 ea) $1.00
Call Sign Badges, for lapel , black or red $1.00
Magnet ic Call Signs, for autos $4.00
73 Magazine Binders, beautiful red $5.00

• Hardbound versions available @ $2.00 more. All items postpaid.
- - ------------

BOOKS ORDER FORM

---- --

Zip _

Name _

Call _

Address _

City _

State _

$ enclosed

Books wanted:

73 Magazine, Peterborough NH03458 USA
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OX HANDBOOK
WHEN YOU BUY A WALL SIZE

WORLD OX MAP
o -p.")."$' $:l.

MAP-23" x 30"- All zones are clearly marked with
countries and prefixes indicated. Colo r in the countries as you
work them.

DX HANDBOOK-128 pages - Tells you how to work
OX, how to get QSLs, includes country lists, QSL bureaus, maps
of the world , great circle maps centered on major U.S. cities, OX
bearing charts, how to go on your own OXpedition and much
more.

PLEASE USE ORDER BLANK ON THE FACING PAGE
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CONTEST CALENDAR

given stat ion. Exchange a 5 or 6 digit
cons ist ing of RS(T l and osa number
num ber [e.q., 599001 e tc . on CW,
59001 etc. on SSB). and ARRL
section for W/ Ks, geograph ical areas
for VEIVDs. Each completed contact
is 2 points x t he nu mber o f sectio ns
worked on each band Ie.q., 20 QSOs
in 10 sect io ns o n 14 MHz and 12
OSOS in 8 sections on 7 MHz = 20 +
12 o r 32 OSDs x 2 is 64 points.
Multiply t his by 10 + 8 o r 18 and
you r score is 1152 points). Appro
priate awards. Logs must show band,
mode, date/time in GMT, times on/
off, station worked, exchanges sent
and received, indication of new mu lti
pliers, and you r ca ll and section on
eecf log page (and on the top left
hand comer of your envelope) . Check
sheets ("dupe" sheets) are required
fo r every entry at 200 or more OSOs.
Don't forget a summary sheet wi th
you r call , section, class of operation,
mode, total operati ng time, break
down o f to ta l OSO poi nts and sec
t ions on each band, fin al to ta ls for all
bands, claimed score, equipment used,
and signed statement th at all ru les
were obeyed and that the decisio n o f
the Contest Committee will be accep
ted as fina l. All entries become the
property of the committee. Log sheets
are ava ilable from the address below
fo r a la rge SAE and IRCs o r Canadian
stamps. Mai l logs befo re October 3 1,
t 973 to VEIW Contest Committee,
VE21Z, P.O. Box 2206, Dorval Sta
t ion 780, Quebec , Canada.

Delta 000 Party
From ?OOOZ Sep t. 29 to 0200Z

Oct. 1. Amateurs outside th e Delta
Division wi ll attempt to contact as
many hams inside the Delta Division
(Ark-La-Miss-Ter m) as possible. Delta
Division hams contact any hams. Ca ll
"CO Delta osa Party" o n SS B, " CO
Delta" or "CO Test" on CWo Ex·
change GSO number, RST, and QTH
(AR R L sect ion fo r non -Delta Divi·
sion, county and state fo r De lta Divi
sion). Stations may be worked on
each band/mode. Port ables and me 
biles may be reworked if they change
count ies. Suggested frequencies are
3550, 7050, 14050, 2 1050, 28050,
3990, 7290, 14290, 2 1390, 28590,
3 175, 71 75, 2 1125, 28125. De lta
Division hams socre 1 point per OSD
x total different A RR l Sections.
Non-Delta hams score 1 poin t per
osa x total different Delta counties
worked . Appropriate awards. Logs
must i nelude date/time, station
wo rked, exchange, band, mode, and
multiplier. Mail logs before Nov. 5,
1973 to Malcolm P. Keown W5 RU B,
213 Moonmist, Vicksbu rg, Miss.
39180. Logs will be retu rned . if reo
quested.

I'm so rry to say that t he Ro manian
Rad ioAmateur Fed erat ion and t he

country for non-Washington ). Wash 
ington sta t ions score 1 point per OSO
wit h any stat ions. All ot hers score 2
po ints per o s a wi t h Washington sta
t ions. Wash ington statio ns multip ly
total GSOs x total states, provinces
and count ries. All o thers muH iply
total GSO poi nts x to tal of different
Washington cou nties worked . Sugges
ted frequenc ies are 3560, 7060,
14060 , 2'060, 28160, 3935, 7260,
14280, 21380 , 28660, 3735, 7125,
2 1150, 28160. App ropriate awards.
l ogs must show dates. times in GMT ,
stations worked, exchanges sent and
rec eived, bands and modes used and
claimed scores. Incl ude chec k sheet
for ent ries with mo re than 50 OSOs.
Inc lude a signed statement that the
Contest Committeee's decision w.ill be
accepted as final. No logs can be
returned. SAS E is not requ ired to
receive a copy of the resu lts. Mail log
sheets and scores no late r t han Octo
ber 15, 1973 to Boeing Emp lo yees'
Amateu r Rad io Society, c/o Contest
Committee, Willis D. Propst K7 AS S,
1841 5 38th Ave. South , Seattle,
WaShi ngton 98188.

Pennsylvan ia OSO Party
From 2300 GMT September 15 to

0200 GMT September 17 , 1973. Ex·
change GSa number, RS(T) , OT H
(A AAL sect ion fo r non-PA, county
fo r PAl . The same station may be
worked o n d ifferent band s/ modes. PA
sta tio ns score 3 poi nts per ou t-of-sta te
OSO, 1 poi nt per PA OSO, mu ltiply
by total different A RR L sec t ions
wo rked. Non·P A sta tions score 1
point per PA OSO, mul tiply by total
different PA counties worked. Act ivi
ty will be around 20 k HZ tram top a t
each phone band and 72 .5 kHz from
low end of each CW band . App rop ri·
ate awards. Multl -op sta tions a re
counted as a separate category. Logs
must sh ow date/time in GMT, statio ns
wo rked, exchanges, and band/mode.
Ma il logs befo re October 15, 1973 to
Nittany Amateur Rad io Club, lnc .,
P.O. Sox 60, S tate College PA 16801.

VE!W Contest
From 2300 GMT September 22 to

0200 GMT September 14 , 1973 . Open
to all hams located in the AAA l
sections list ed on page 6 of any OST.
Only 20 hours total operating time
may be used in this contest. Times on
and off the air must be shown in the
log. Minimum time off period allowed
is 15 minutes. All bands and modes
may be used. A station may be
worked once per band and o nce per
mode (CW & SSB). Phone and CW are
separate contests. There are two
classes of entry, single-op and multi
op. W/Ks will work V EIVD stations
and vice versa, W-to-W and VE·to·V E
OSOS don't count. Complete ex 
changes mu st be made before claiming
GSa points or multiplier points with a

Four-Land aso Party
Washington State
aso Party
Pennsylvania aso
Pa""
VEfW Contest
Delta aso Party
New Mexico aso
Pa""
California 050
Party
RSGB 2 1/28 MHz
Phone Contest
RSGB 7 MHz CW
Contest
North Carolina aso
Pa rty
lA RS CHC/FHC/HTH
aso Party
RSBG 7 MHz Phone
Contest

Oct 13-14

Dct 6-7

Oct2G-22

Dct 20-2'

Nov 2-5

Nov 3- 4

Washington State OSO Party
Fro m 2000 GMT September 15 to

0200 GMT September 17. Stations
may be worked each band and each
mode for contact points and more
th an once each band/mode if they a re
additional multipliers. Exchange eso
number, AS(T) and OT H (cou nty for
Washington, state, p rov ince or

Sep 15-17

Sep 22-23
Sep 29-Qct 1
Oct 6-7

Sep 8-10
$ep15- 17

THIS MONTH
Four-land GSO Party

From 1800 GM T September 8 th to
0 200 GMT Septem ber 10th . The same
stat ion may be worked on each band
and each mode f rom a fi xed locati on,
repeated again if o perated p o rtable or
mobile. and from each different
county. Fourth call d ist rict sta t io ns
work any stat ions. Exchange aso
number, RS(T) , cou nty and state for
4th call area, state (or prov ince or
country) for others. Fourth call area
stations score 1 point for WIV E GSa s,
3 points fo r all o thers. Mu ltiply tota l
points x states x counties. State and
cou ntry count once only. Other sta
t io ns score 2 poi nts per 4 th -land GSO
x 4th -land states x q thtand cou nties.
Cou nt each state and cou nty once
o nly. Frequenc ies are 3575, 7060,
14075, 21090, 28090, 3940, 7260,
14343, 2 1360, 28600, and Novices
3 700, 7 100, 2 1100, 28100 and up.
Appropria te awards. Mail logs wi th
score no later than 0200 GMT Octo
ber 10 , 19 73, to 4th Call District
A. R.A., Attn . Bob Knapp W40MW.
A=7, Box 187, Greenville NC 27834.

Tom DiBiase WBBKZO
708 6th A venue
Steubenville OH 43952

~CONTEST~S~
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A new op amp with a muurrw m
stew rate of 10V/psec and a power
bandwi dth of 150 kHz is being
offered by Moto rola. It is a pin-fo r-p in
rep lacement fo r the MC1741. Contact
Motorola Inc., Box 20942, Phoenix
AR 85036.

Waller Electronics has a new power
supply on the market that is capable
of supplying a continuous current of
60 Amps at a nominal 12 Vdc. The PS
12-60 incorporates a husky constant
voltage transformer which keeps the
v o l t a g e between 12 a nd
13 .6 V-depending on the amou nt of
loading. Whi le not as preclce as a solid
state regulator, th is system gives as
much regulat ion as is probably needed
at high cu rrent levels, while saving a
bundle o f money . The sup ply is
offe red in ki t form fo r $100, but is
else available completely assembled
for $125. As more and more repeater
groups are going a ll solid sta te , the
Walter supply might be worth looking
into. Even as equipment is added, this
720 Watt supply is just about all
you 'll ever need.

Co ntactWaller Electronics, Box
9931, Chevy Chase MD 20015

IMPROVED OP AMP

60 AMP POWER SUPPLY

reg u la t or from excessive su rge
cu rrents .

Sample quantities are avai lable
from stock for immediate delivery,
and volume orders can be filled 8
weeks after-receipt-cf-oroer. Prices for
the MPC100Q in a g-pin metal TO·3
package are $14.95 each in 1 to 99
piece quantities.

For more information contac t the
Te chnical Information Center,
Motorola In c. , Semiconductor
Products Division, P. O. Box 20924,
Phoenix , Arizona 85036.
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A lOQW hybrid silicon voltage
regulator capable of line regu lation of
0_10% and load regulation of 0.15%
has been introduced by Motorola_T he
MPC1000 is a lO-ampere positive or
n e ga t ive series vol tage regu lator
capable of operating with input
voltages as high was 60V. Output
voltage can be adjusted from 2 to 35V
to pe rmit this single device to serve a
w ide ran ge of output vo ltage
requirements in th e lab.

Outp ut cu rrents of 10-am peres are
eas ily o btai ned from the MPC1000
without external pass transis tors.
Circuits using external pass t ransistors
can expand the capab ility of t he
regulator to handle currents in excess
of 50-amperes. Current limiting
protection is built-in to protect the

The 7.5W amplif ier sells fo r $43,
while the 13W un it runs five dollars
more. For more informatio n contact
the Technical In formation Center,
Motoro la tnc. , S emico n ductor
Products Division , P. O. Box 20924,
Phoenix, A rizona 85036.

10 AMP VOLTAGE REGULATOR

QSL
CONTEST

Stan Head WBKO I wins the OSL
Co ntest this month by beating the
Post Office at its own game o f
postmarking the fro nt side of nearly
every OSL it handles. Take a crac k at
winning a free 1 y r. subsc ript ion to
73, enter the OS L Co ntest, 73
Magaz i n e , Pe t er bor ou gh NH
0345B.

WBBKZO

Designed for comp lete amp lifier or
driver app lications at UHF, two new
amplifie r modules introduced by
Motorola offer more than 18 dB
power gain. Designated the MHW709,
a 7,5W Imln .I, and the MHW710, a
13W [min.}, UHF power modules,
these are complete amplifier units
capable of operation in the 450 MHz
band.

Both un its operate from a 12.5 vol t
de supply , which is perfect for mobi le
installations. The MHW709 delivers
7.5W output with a driving power o f
approximately 100nW for a power
gain of 18.8 dB . A fu ll 13W can be
produced by the MHW7 10 with on ly
150 mW o f driving power for a power
gain of 19.4 dB.

Harmo nic supp ressio n is at least -4 0
d B down across the frequency range
with all spu rio us outputs mo re than
70 dB below desired signal. Input
impedance is 50 ohm fo r both
modu les, and operation with a ~O: 1
load misma tch produces no damage to
the unit. These units, when d riven
with a O RP 4 50 FM exciter, offer an
extremely simple path to 314m
operation.

450 MHz AMPLIFIER MODULES

Japan Amateu r Radio League sent
their contest info to o late for use, but
we hope to get th em for you next
year.

I suppose you've noticed the con
flicting dates and times on some of
the contests. For those of y ou who
want to enter two contests that hap
pen to be on the same weekend , try to
d ivide you r time equal I.,. between the
two and do the best you can . I did last
year, and won Ohio first place in the
CA and MA osa parties.

That's it fo r another month , Good
luck in the upcomi ng contests, and I
hope to see you in there adding to the
chaos.
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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 tubing.

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28'. VSWR 1.5 :1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubinq,

267

the

2 Meter Fixed Station

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.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM's dream come true. With everything you
need for top fixed station performance ... toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations, fixed or mobile, without access to a
repeater.
The right antennas for the new FM transceivers .. . or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want .. . and the top perfor
mance your transceiver's ready to deliver.

231

For the most powerful antennas under the sun

268
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362

341

338

340

from aln
Antennaswith real PUNCH!

P. O. Box 5407- GF Lincoln , Nebraska 68505

341 8 element high perfor
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match. Unidirectional. Boom
length 14'. VSWR 1.5:1. 52
ohm feed point. Heavy gauge
commercial type aluminum
construction. .

WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ElECTRONICS CORPORATION

340 3 element high perfor
mance beam. 9 db gain. Co
axial balun. Special VHF
Beta Match configuration.
Unidirectional pattern.
VSWR 1.5:1 . 52 ohm imped-
ance. Heavy gauge alumi-
num tubing and tough alumi-
num rod construction.

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Radiator of seamless
aluminum tubinq: radials of solid alumi
num rod. VSWR less than 1.5:1 . All steel
parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.
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discovered characteristic is more
complicated but not expensive with
present IC prices. This equipment has
a range of abou t a thousand miles so
one net could han dle most of the
United States with a concentration in
the midwest . Even without a
t u ncttonlnq weather net, the
eq uipment can be used for following
weather fronts . It has been an
interesting experience for me over the
years to try to analyze weather from
one locat ion.

I wou ld be happy to discuss th is
in greate r detail with you or any other
interested party .

Richard " Dick " Ff'rgtl ll W9UTW
Lombard , III

Developments such as this are a
meior reason for amateur radio to
exis t - so let's get cracking on your
idees. Please start with an article and a
call for interested volunteers.

WHEEL
INVENTED AGAIN

The duat-voltage power supply
circuit, shown on page 83 of the July
1973 issue and described as a new
"spin-off" from NASA, is a long way
from new, having been used in
commercial instruments since 1959.
The attached portion of the schematic
of the Branson Inst. C_ "Scncrav",
Ul trasonic Flaw Detector shows the
circuit and the date are encircled.!

Since several t housand of these
instruments have been sold and are in
se rv ice today and that NAS A
pu rchased seve ral, one wonders if the
wheel has been reinvented o r wha t?

The description by t he author is
somewhat mislead ing in t hat t he on ly
featu re of the ci rcuit is a means of
providing a low curren t, higher voltage
output from a conventional choke
input filter. Condenser C, (Fig. 1, page
83) should be very large and the load
very low so that C 1 charges only on
the peaks of the input wave. As the
conduction period increased, C1 is
effectively across the output of the
full -wave rect ifier for longer periods
and the filter for output A assumes
the characteristic of a condenser input
filte r, increasing the output voltage of
A a nd degrading the voltage
regulation. It is a nice t rick fo r limited
and special condi t ions, but you can't
get something for no th ing.

Elliott A, Henry, WI YUI
Newtown eN

(Continued on p . 109)

I AGREE
When I read your co lumn In 73

back in January I was a little b it
surp rised and a bit upset with the
atti t ude a nd the content of your
column. I cou ldn't understand how
someone like you could sit back and

YJ r(Jo 1'r
b
n

!-"1n
ev

ever

WEATHER NET?
For about 15 years I have been

in v o lve d wi t h t he e lect rica l
m onit orin g o f seve re weather
(specif ica lly 10 kHz "spherics"). The
monitoring t echniq ue has improved
over the years and last summer I think
I discovered an elect rica l characte rist ic
which appears capable of locating an
impend ing torn ad o. Th is has been
discussed wit h knowledgeable persons
with the National Ocean ic and
At mospheric Admi nistration (weather
bu reau) . They appear interested but
are presently commi tted to other
severe weather forcasting projects.
The next step necessary to investigate
t his characteristic involves several
monitoring sta tions and many
o bse rve rs to collect data for
correlat ion of actual weat he r with
mo nitoring data . I can visualize a Ham
Weather Net with seve ral mo nitoring
stat ions and o bservers reporting to a
cent ral plo tting o r analyzing location.

Ha m Radio has th e technical
ab i lity , t he menhou rs. and the
commu nicat ion syst ems available to
investigate this discovery. I cannot
guarantee success but it would be
quite a fea ther in the Ham Radio
" hat" if we could develo p a reliable
severe weather warni ng system.

The simplest mo nitoring equipme nt
is si mi la r to a n oscilloscope.
Equip ment capable of indicating the

6mDEAD
Docket 18803 fro m th e FCC has

resulted in virtu al annih ilat ion of an
in ge nious 6 m co m m u n ica t ions
network in t his area Iesp. KlIIG). To
m y k nowledge, there was no
interference with any o ther systems or
services. a nd it would have been an
e x c e ll en t sys te m i n t ime of
emergency.

A substantial quantity of good,
used 2-way rad ios are now collecting
dust - a true waste. 6m FM activity
of any type is now 1/10 of this time
last year.

j ohn R. fb,...rick, jr. WI GPO
Hockville CT

exceed that o f the CBers if t here were
no tech nical requirements. But then
what would you have? One gigantic
CB mess. God help us!

Ronald Pius WA4SGI
Bnrmingham AI.A

1

that you print

.don I t

i nsi st

HAMS UNITE
After read ing your article on " FCC

Responsibilty" in July 73. I agree
completely with i t . but I feel a
stronger appeal is necessary . If every
amateur in the U.S. wrote just one
letter to the FCC suggest ing that a
move be made to encourage Ham
Radio rather than discou rage it, th at
would be 250,000 lette rs swarnp inq
their officesl The only people who
can save ham rad io are the hams
the mselves. Comp lain ing abou t rules
will never cha nge them - only a
reason will. So. let's give them a
reason. United we can survive, divided
we will surely fa ll.

Robery Gray WAljQT
Town send :'it A

20·20
OK. here we go again for another 3

years. When I first subsc ribed to 73 it
was because I was an avid (but blind!)
follower of the teague policy and I felt
that your " mad" ravings should be
monitored just to say I'd listened to
both sides. Besides, th e a rticles in 73
were good and steadily imp roving.

So now, it appears that all has
c ha nged. Your insane ravin gs of the
p a st ( hi ndsight is 20-20) we re
am azingly to-th e-point and 73's
a rticles are at the " fant astica lly good"
level.

Ike Mr~Mller K5CXN

ANOTHER CB MESS
I concur wit h you on every point

on the ma tter of Prose Walker, as an
amateur radio repeater operator and a
citizen of the United States of
America. Please add my name to the
list of any instrument you or others;
can devise to rid us of Prose Walker
and restore sanity to the amateur rules
and regulations.

I am seldom compelled to write
letters to anyone, but this situation is
another story and th is wi lt no t be the
last letter J write about this ma tter.

Neve r before have I had contempt
for t he FCC, but Prose Walker may
try mine and others patience down to
the last thread ,

Hi s a p p a re n t co n te m pt for
amateurs and praise for the lot of
uncont roll able hooli gan s on 11 me ters
does not suggest t hat th e commision
wants an y operators to conform to
th e rules on a vol un tary basis, at least
not in my way of thin king.

There is no doubt in my mind th at
the numbers of amateurs would
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$250

$255

$250

AUGAT 9009 SINeS for T0 36,
2/$ 1.50, with 2N173 or 2N441,
$2.00. Anyone have some cheap AR T
13 or ARO 5, p refer close.
2N173-2N441 pulls 4/$ 1.00 , 2N20 16
pulls 3/$ 1.00 with cross reference.
SASE for list of test equipment. T rade
any items for Valiant, Viki ngs 11,
Li nears, Good Receivers. Will buy if
reasonable. 14 typing repert . with
keyboard, $10.00. Douglas Craton,
5625 Balfrey Dr., W. Palm Beach,
Florida 33406.

"'OR SA LE: Complete Drake 4 line,
plus TC-2 and TC-6 transmitting
converters. All mint. Jim Gysan,
W1VYB,617-922-3850.

WANTED: HT-32-B. Must be in
excel lent condition, with manual.
Also a HA-2. Jim Gysan, W1VYB,
617-922-3850_

MUST SELL: GETTING MAR RIED,
YAESU FTDx560 under guarantee,
mint condition , highest offe r over
$425, Dale Kroh se, WWA0TUC, 444
South Western , Sioux Falls, South
Dakota 57104.

"DON AN D BOil" new guaranteed
buys. Discount prices plus full
warranty . SB E 144 2mFM ($259.95
list) $199.95; SBe 450 TRC converts
2mFM to 314m. T& R ($179.95 li st)
$149.95 ; Triex MW50 tower $250.75;
MW65 $331.50 ; W51 $386.00 FOB,
Cal; W67 ($983.50 li st) $834.50 FOB,
Cal; Ham-M $99.00; TR44 $59.95;
AR 2 2R $31.95; Belden 8 wire rotor

•cable # 8448 10ci/ft ; Mosley CL36
$ 146 _00 ; CL33 $124.00; TA33
$ 144 _00; MCQ3B $91.00; 6402
$ 14 3.00; MP33 $90.00; Hy Gain
T H6DX X $139_00; 204BA $ 129_00;
Belden 82 14 RBB Foam 17ci/h;
Motorola HEP 170 epoxy diode 2.5
Al 1000 PIV 29ci ea, $25/100; Calrad
KW SWR-relat ive power dualmeter
br idge $15.95; write specific needs,
new panel meters, stock; quote
discontinued tubes; Radio Master
1972 $3.50; Motorola Semiconductor
Data Book series $7.50; quote Clegg
FM27B; Genave GTX2; Begencv
HR212; Mid land 13500; Standard
826MA; 146A; hardbound technical
m agazi ne s, m any types from
Petro chemi cal Library $3.00/yr ;
Amphenol.PL259 49ci; USED: Collins
75A4 $345.00; Kenwood T599
$350.00; R599 $300.00; shipping
charges collect. Madison Elect ronics,
1508 McKinney, Houston, Texas
77002, 713-224-2668.

F OU NDA T IO N f o r A MATEU R
RADIO annual Hamfest Sunday 21
October 1973 at Gaithersburg Mary
land Fairgrou nds.

$400
$265

EQUI PMENT FROM 73
The followi ng list of gear, unless

otherwise noted, consists of brand
new equipment purchased for testing
purposes only. Some have been tested,
some remain unopened in original
carto ns. We are offering this gear at a
consi derable discount on a fi rs t-come
first-served basis.
Heath 18 101 and
va ncuard Scaler
M iida Digipet 60 counter with
Digipet 160 converter
Tempo CL 220 220 xcvr
HR2MS 8 ch scanning 2m xcvr
l5W
TME -H-LMU 16 ch scanning
rcvr 6/21Wm $255
Digital Logidocks $80
Midland 13509 220 xcvr $200
Midland 1520 hand-h eld 2 meter $190
SBe 450450 xcvr $340
Cl egg 27B 2m xcvr $380
Dycomm 2m repeater $425
Standard repeater $550
H R-6 25W $190
Wilson 6 el. 20m beam $250
(pick-up only )
Wilson 7 el. 15m beam
(pick -up only)

JOBS FOR HAMS (73 will list job
openings free). 73 Magazine is growing
rapidly and needs dedicated hams to
help with ci rculation and advertising.
Typing sk ill required. Telephone ex
perience useful. The pay is about
average for the area, but - oh - the
hamming we're doing up here in one
of th e most beauti ful parts of the
whole count ry ! Ham gear is NO prob
lem when you're work ing on a ham
magaz ine. Send resume and reasons
why you think you'd like to wo rk at
73. Write to Wayne. You can play an
important part in giving tens of thou
sands of amateurs enjoyment, helping
amateur radio to grow around the
wo rld, and helping to assure its future
in our country.

We are sti ll signing on sales agents
to handle 73 subscript ions and books.
If you have th e t ime and means to
attend most of th e act ivities in your
area, and a personali ty that enables
you to meet and deal wi t h oth er
people, you have an opportunity to
turn your favorite hobby into a
profitable one. One of our agents
recently made over $ 100 for a
weekend's work at a Swap & Shop
Picnic. For further details write to the
Ci rc u la t io n De p artment of 73
Magazine.

WESTERN UNION DES K·FAX t rans
ceiver manual : Complete theory of
opera tion, adjustmen t , lubricat io n,
preventive main tenance, t ro ubleshoot 
ing, parts l ist, Includes all schematics
and mechanical parts drawings. $3.80
postpaid . Bill Johnston , 1808 Pomona
Drive, Las Cruces, New Mexico
88001.

GREAT C IRCL E BEARING
CHARTS: Computer generated for
your exact OTH. Bearings distances,
return bearings for 660 worldwide
locations. PR ICE $1.00 postpaid
worldwide. See also Ham Radio
Magaz ine April 19 73 , Rad i o
Communication November 1972.
(SASE for copies of these arttctes.)
Bill Johnston, 1808 Pomona Drive,
Las Cruces, New Mexico 88001.

For 5 1 e x tra we can m a,n t a in a rep ly box for
you .

We ca n nOt c hec k int o eac h advert ,ser. so C""ea l
Empto, ..

Ty pe cop y , Phrase and punc t " a te e xac tly as
yo u wiSh it to aP pear . No a ll·ca pital ad.

GONSF.T Communicator I II 2 meters
$100, Gonset 3063 2 meter power
amplifier $75, package $150; Moto
rola P-33BAC with Ni-Cads 94/94
34/94 $125; Heath HX-20 $110,
HR-20 $75, HP-20 $25, HP-l0 $35,
Hustler BO-l0 mobile an tennas mast
mount $35, package $245; you pay
shipping - W5PNY, 2506-A 35th St..
Los Alamos, New Mexico 87544.

We wi ll be t he ju dge 01 su ,ta b ,li ty of ads. Our
responsib ilit y fo r e rrOrS e x tends o n ly to print 
ing a correct ad in a later issue .

Dead line fo, ad s os the lst 01 th e mo r> th t wo
mo nt hs prior to pub licat io n . For Hamp le .
Janua ry 1st i. 'he deadline for the March oss"e
wh ich 1'1,11'00 mailed On the 10 t h o f February ,

P, ice - $ 2 pe, 25 wo rds fo r no n-eomme' CI<lI
ads; $ 10 pe, 25 words 10 ' bu siness ven lu res. No
d isp la y ads Or _ ncy d,scou nt. Inc lude yo ur
cheC k w,th o rde, .

C I,EAj'.;ING TIME : Na ti ona l
HRO-500, $1200. Drake TR -4 , RV-4 ,
AC-3, $550. Motorola HT-220, 2
watt, 2 f requency, with nicad,
charger, on 94/94 and 34/94, $ 27 5.
Dycomm 5000 amplifier, $65.
Regency TML-6, 6 channel to-bend
transistorized monitor, $70. TCS
surplus transmitter, $20. Al l excellent.
Mel Stoller, K2AOQ, 3 73 Park
Avenue, Rochester, N. Y. 14607,
1716-244-28391 _

FINDLAY ANNUAL I1AMFEST,
Riverside Park , Findlay, Ohio 
Sunday, Sept. 9 - Advance Donation
Tickets· $1.00 f rom C. Foltz W8UN,
W. Hobart , Findlay, Ohio 45840.

PT·300's : P3 1DDN xcvr, NPN1007A
Nicad Battery supply w ith battery ,
NLN6474A battery charger, with
mike and all cables, 117/ 234 VAC,
6/12/24 VDC, and mobile mounting
bracket. Have ten sets. Make offer
over $150 each . Box A , 73 Magazine,
Peterborough, NH 03458.
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CO\II' I.ETE ~WA~ STAT IO:" for
sale , all mint. 600R custom /55-16
with CW filter $465, 600T Xmtr
5440, 600 SP spkr/patch $48, Model
330 external tuner $95. All for
$1000. Write Mike, WA9YZA, 535
Eagleview Ct., Zionsville, Ind. 46077,
or call evenings, 317·873·3225.

~E1no COR!' ~WEEI'E ItS 2-4 GHz
sweep up or down, 2 settable markers,
$225. NM50A with ps. cables &
accessories, $325 . Beckman R-1 Fitgo
amplifier , 1000 MHz input
impedance, $125. 70/752 VOT nice
$900. Alta-numeric keyboard from
UNIVAC VDT, $40. SASE for list.
Douglas Craton. 5625 Baltrev Dr.. W.
Palm Beach , Florida 33406.

NATIONAL SECUR ITY AGENCY
miniatu re prin te r, in original boxes;
Teletype # 109000 (Model 5 1}. $B.95
each. or 3 for $25. Include postage for
20 pou nds. J im Cooper, 65 1 Forest
Aven ue, Paramu s, NJ 07652.

1I00SIEB ELECTIW .\I CS - Your
ham headquarters in the heart of the
Midwest where only the finest
amateur equipment is sold. Ind ividua l,
personal service by experienced and
active hams. Factorv .au thorized
dealers fo r Clegg, Genave, Regency,
Drake, Standard, Hallicrafters.
Ten -Tee. Kenwood, Temp o, Midland,
Galaxy, Hy-Gain, CushCraft, Mosley,
Ham-M. Hustler, plus many more.
Orders for in-stock merchandise
shipped the same day . Write or call
today for our quote and t ry our
personal, friendly Hoosier service.
Hoosier Electronics, R. R. 25, Box
403 , Terre Haute , Indiana 47802.
1812)·894·2397.

MEM P H IS AR EA HA MFE ST ,
Sunday, October 7, at State Technical
Inst it ute , conveniently loca ted on
Inte rstate 40 at Exit 11. Tennessee
Sect ion A R R L Convention in
conjunction. ARRL Forum, MARS
meetings, prizes, Flea Market, XYL
entertainmen t. Informal group dinners
Saturday night. Talk in on 34-94 and
3980. All your friends will be there !

W E ~T E H .\ t ; ;\ 10 .\ IJ E.... h.· F.\ \
TE LEF.-\ \ T H " SCE!\ En .... : Several
extra machines (chec ked out ). $ 14
each, shipping collect. Bill Johnston,
1808 Pomona Drive, Las Cruces, New
Mexico 88001 .

ENHANCE , frame & organize your
QSL cards with 20 pocket plastic
holders. Two for 5 1.00, seven for
$3.00 , p r e p a i d -g u a r a n t e e d .
T E PABCO, Box 198M, Gallatin,
Tennessee 37006.

COMPLETE 36 page QS L catalog, 3rd
ed ition. New "SPARKLING" QSLs.
Hundreds of cuts, ten report forms,
thriteen colored stocks, 25rt. Ten
sample QSL cards. Corneitson's
Quality QSLs, 321 Warren St., N.
Babylon, N. Y. 11704.

MOTOR OLA i\I0Tlt AN LJ 4:U, LT.
almost new, 30 watts, 34/76, .94,
accessories. F irst $285 takes.
Mc Laughlin, Box 878 1, Madei ra
Beach, Florida 33738, 813-367-1344.

WAl'iTEH UItGENTL Y: 2 or more
F FRO·7 8-16 MHz tuning heads for
AN/ F RR-49 rece iver. Must be in
worki ng condition , state price and
condition fi rst letter, no junk wanted.
Wi ll also consider other range tuning
heads and parts for heads and F RR-49
receivers. John Fail KL7GRF, Box
1196, Petersb urg, Alaska 99833.

CAN ADIANS _ F REE 120 page etec- GIANT N. E. CONVENTIO N soon
tronics ca ta log ETCO-B 464 McGill so red by FE MAR A Sept. 29 & 30 at
Montreal ' " Du nfev's Hyannis Reso rt on Cape

. Cod. Huge flea market, sem inars. FM,
FOH SAI.E: Hallicrafters SX-140, SSTV, NEDXCC, AMSAT, Y L t rips, 2
HT·40, HA·5 V FO ~ $225. Manuals, pools, go lf, beach es, sailing. Early bird
Xta!s. 80-6 AM & CWo Good regist ratio n sti ll on ly $3 from
condition. WA5JV L, 2517 Matairie W1Zaa, 17 Barnes Aveneue. E,
Court, Metairie, LA. 70002. Bosto n, Mass. 02 128 .

( W2NSD/ l cont inued from p. 84)

Is there any poi nt in writing him ~

isn't it just a waste of t ime? Is there
any way to write t hat will have a good
chance of ac tually being read by him
and not just t hrown away by an
assista nt? And how ca n you make
your point with him effectively and
not just waste both of your times?

Firstl y, finding out who you should
wri te to - you ca n call city hall and
ask t hem who th e congressma n is fo r
you r area and who your senators are.
If you are in a small town you can ca ll
the town cle rk.

Once you know mel r names you
need to know where to write to them.
Will you do better to get their local
office address in your sta te or wri te to
them in Wash ington? Washington is by
far the best - their main office is
t here and they are t here most of the
time. The address is simp le - just ad
dress it to Senator .....-, Washington
DC 20510. Or to Congressman -" " ,
Washington DC 20510.

Long letters - vague lette rs 
wandering letters - shotgun letters 
all will miss their mark. These are the
letters the admin ist rative assistants
handle. The letter that will get
through and have an effect is the
short, clear one, preferably hand wri t·
ten (oddly enough).

108

You might wan t to try and head off
Walker on his ideas for call sign
changes ~ a li FCC type acceptance of
h a m gear (and probab le taxa
t io n) - on power/bandwidth fo rmu las
which would greatly reduce our power
limi ts - on crossbsnd of repeaters 
etc.

Pick your majo r complaint and
explai n it clea rly and in lay te rms.
Exp lain what th e problem is and what
your congressman o r senator can do
to help.

Are You Going to Jordan?
73, in conju nctio n with Alia, has

put together a travel package that may
be of interest - particu larly to
amateu rs. If there are enough
amateurs interested , (we need a
minimum of 40), we can plan on
going over to see Jord an in April of
1974 . The tour would be all inclusive,
and wo ul d cover round trip ai r fare
(and Alia takes you first class), hotels
and all meals in Jordan, tours of the
antiqu ities - Jarash, Petra, Irbid,
Madaba, and Aqaba. Bring your
bath ing suit.

And don't forge t a two meter hand
unit , if you have one or can borrow
one - you might get to work JY1 !
The tour also includes your JY8 call,
if you have a ham t icket. You'll a lso

be able to work the OX station at the
hote l, and other club stations around
the country, as well as the ham station
on the 707 jet on t he trip over and
back.

Rather t ha n have everyone go all at
once to the antiquities, we thought it
might be better to spl it into perhaps
four groups so t ha t about ten or
twelve would go to each site at a t ime
~ with one group going up to lrbid up
on the northern border - one to
Jarash just north of Amma n, one to
Madaba, one to Petra and one to
Aqaba. With the 2m intercom and t he
repeater it should be a blast.

There are some very nice places to
shop right near the hotel, and prices
are most reasonable. Wives will
probably go fo r the hand embroidered
d resses and t he attractive, yet
inexpensive, jewelry . They'll come
home with a lo t o f new recipes.

We're no t sure yet exactly what the
da tes of the flight will be, but wa'Il
try to aim it around the first week in
April. The complete price for t he
whole trip is $595, so if you want to
get in on this super combination of a
DXpedition and tour, get your
reservations in soon. Write to 73,
Peterborough, New Hampshire,
03458.

WAYNE
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(Letters cont. from p . 106)

cut down the FCC as you did , and
o rganization that is there to control
and pu t to the best possi ble use the
frequ encies and bands that are given
to the hams.

As time went on and as I boned up
on wha t was going o n I began to
realize that you weren 't just spouti ng
hot air. I a lso began to real ize that th is
organization that I thought so h ighly
of was in fact a dange r (possibly even
an enemy ) to me and ama teu r radio.

I went back and again read yo ur
columns. I wish to thank you and
your magazine for having the courage
to print what vou have prin ted
warning us of the d angers and
dest ruction that the FCC is bringing
down upon us. I also ho pe that you
will contin ue to write mo re in the
fut ure.

Sgt. W. j. Segraves WB0jDV
Korea

MORE COVER COMPLAINTS
The covers on your last six

m a g a zin e s have been very
unacceptable. Mr. Lawrey has other
magazines with acceptab le covers
coming into ou r home. These last six
covers lack the good taste that the
November 1972 or February 1973
had .

Mrs. Lloyd Lawrey
Kansas City MO

PETITION
T he primary pu rpose of this letter

is to send you the enclosed petition,
fill ed out as per you r Ju ly Editorial.
The signatures were collected at the
Jul y meeting - of the Southern
Count ies Amateur Radio Associat ion;
most of th e signers are members; and
most are users o f the local repeater. In
fact, the top signature is that of the
repeater licensee .

You may be interested in the
problems we have had with t he license
(which, incidentally, is actually owned
by th e licensee bu t supported to some

extent by the club) . The application
was sent back with three things
wrong:

1. We fai led to exclu de from the
HAAT calculations those points wh ich
fell in the ocean (8 out of the 40 do
so here; bu t on the other ha nd all of
the admissable points are either 0, 25,
50,75, or 100 feet ).

2. We claimed a simple anten na, a
ground-plane, and copied the pattern
out of the handbook; unfortunately
we marked the circle 0 dB instead of
·1.8 dB.

3. We fo rgot to specify that the
xmtr o utput power was measu red
with a Bi rd Wattmeter.

Now admi ttedly, these were errors.
But in the first case and the second,
a ll the data was there, and it seems to
point up the atrocity of the
regula t ions that allow the rejection on
these grounds. As far as the wattmeter
goes, it appears that the purpose here
is simp ly to be sure that the ERP is
not exceeded, and one would think
that any measure of output (such as
final tube type in a case like ours
whe re the power is no where near the
maximum wou ld do.

So good luck with th e fight . Me,
I'm seriously considering wr it ing up
this mess and sending it to Jack
Anderson .

J im Hartley W2CXC
Linwood , Nj

DXPEDITION ANYONE ?
I am very interested in going on a

DXpedition and/or expedition to
anywhe re in the world. Could anyone
advise me on how to find someone
who wou ld like to share an exped ition
with me ?

Also , I ani inte re sted In
emp loyment on a sailing vessel as a
mate or deck h and. I am in terested in
sailing the seas . I have been t rying to
obtain emp loyment as a
rad iotelegrap h operator, but it seems
that the jo b is next to impossible to
get. Does anyone know the current
si tuation? I would be very pleased if

someone could get me in touch with
someone who could help me out. I
can schedu le o n 40 and 8 0m CW with
my Ten Tee PM!. Thanks.

Dennis Selwg WA8KKY/VE7
Alta Lake B. C. Canada

FLASHY ARTICLES
Keep up th e p ressure on Prose

Walker!
Fo r your reader feedback - I

would like to see an articlels] on
st robe lights (ftashtubes - simp le
ci rcuits , etc.l . Must be a number of us
hams who have airplanes or are
bui lding airp lanes and need to make
th eir own strobes. I am especia lly
interested in multiple st robes, firi ng in
sequence, etc.

AI LurieW9KCB
Peoria, Ill

FM BOOST
73 is the first magazine that realty

and truly boosts FM, rather than
keepi ng it in a minor o r second place.
The FM adve rtisements, literature,
nevvs;and articles are th e "most." So I
just wanted to tell you to keep up the
excellent work.

S tan WA 2EXX
Waldwich NJ

3+3
Ma ny of the hams and CB opera

tors down th is way are using a rig
called a 3 +3 which is a . . . 3 to 5 watt
input vfo o r q rp or ssb d riving
a ... 50 to 100 watt grounded grid
linear which is driving a • . . 500 to 1
kw grounded linear which is dri ving
a . .. 5 to 10 kw pep linear !

The problem is that th e antenna
insulators arc over. Can you run an
art icle on this and give some poin ts o n
red ucing arc ing while st ill running full
power 10 kw?

K4TXH
Yes, that has been a serious

problem for many of the eB ops too
and they have come up with some
ingenious solu tions - perhaps some
readers can pass along hints which will
be helpful.

LCOMMUNICATIONS

HAL COMMUNICATIONS
Bo x 365l, Urbana Il 61801 • 217·359·7373

~OTC.AAIEAOIOOES ~ PlI0Q .5 90,J1.1 10 00 ...."h.~b' H.l ... " ' ~ .-:SU~
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COMMUNICATIONS
HAL 10·1 REPEATER IDENTIFIER

Circuit board wired & tested $75.00
With rack w/cabinet. $115.00
TTL logic . Power line f req uency counter for 3
min u te or less t im ing a nd co ntrol. Easi ly re
progra m ma ble diode ROM uses only 27 diodes
(depend ing o n ca ll) to se nd DE "any cal l" . Low
impedance aud io w it h volume and tone control.
A ll circuitry inc luding PS on small G 10 glass PC
boa rd. Write fo r full de ta ils. HAL COMMUNI 
CATIONS, Bo x 365L, U rbana IL 6 1801
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• 60 A@ SLIGHTLY LESS THAN 12 Vdc
• NOMINAL OUTPUT: 50 A at 12 Vdc
• BUILT-IN VOLTAGE & CURRENT METERING
• WILL RUN A MOBILE RIG & EVEN AN AMPLIFIER FROM 110 Vac

WALLER ELECTRONICS
TEST EQUIPMENT SALES

P.o. Box 9913, Chevy Chase, Md. 20015
Telephone 301-652-0996

SHIPPED FREIGHT COLLECT
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22.5 0
12.95

99.95
99.95

109.95
139.95
139.95
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100.00
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11 1.95
143. 50
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185.1 0*
188. 50
306. 00

89.95
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151. 95
139.95*
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69. 95

129.95
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244.95 *
3 17.00*

364.00 *

174.95
46.25
5 7.95
98. 95'

357.45
104.95
22 5.45

9 74 .45
119.95
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464. 95

869.95

173.00
454.50
595.00

1050.00
16 79.00 ....

2520.00" ..

per f oo t
per f oo t
per f oo t
per foo t

•

ANTENNAS
H YGA IN__ _ TH 2Mk3 · 2 eleme n t, 10-15-20 meter bea m
T H 3 Fr - 3 elem ent, 10-15-20 meter beam .
OB Io-15A - 10- 15 meter beam ..
HyQuad· 3 band. 2 element quad •
203BA · 3 element , 20 meter beam . . .
T H 3M k 3 · 3 element, 10-15-20 meter beam
204BA . 4 element , 20 meter beam . . . .
TH6 0 X X · 6 el ement , 10-15-20 meter beam.
MOSLEY
TA32Jr · 2 elemen t, 10-15-20 meter, 300 watt

beam .. _ .
T A 33Jr - 3 el ement, 10·1 5· 20 meter, 300 wa tt

beam . . . . . . . • . . . .
T A 3 2 · 2 elemen t , 10-1 5-20 m et er beam .
MP33 - 3 elem ent, 10- 15-20 m ete r, 750 watt

beam. .. .
T A 33 - 3 element. 10-15-20 m eter beam .
CL 33 · 3 e lemen t , 10-1 5-20 mete r beam .
TA 36· 6 element, 10-15-20 meter beam .
CL36· 6 elemen t. 10-15-20 mete r beam
CL20 · 5 element. 20 met er beam
WI L SON
M 51 0 - 5 elemen t, 10 m eter beam . . . .
08·32 - 3 elemen t-20 mete r an d 2 erement-t s

meter beam . . . . . .
M420 · 4 ele ment , 20 meter beam
M615 · 6 element , 15 meter beam
M240 · 2 element, 40 me te r beam • . . .
D B-65 · 6 element -Hi meter and 5 element-20

meter beam _ . . . . . . . . . .
OB·54· 5 ele ment-20 me ter an d 4 element-1 5 mete

meter beam . . . . . .
M620 • 6 elem ent , 20 meter beam . . . .
DB-52· 5 erement-zu meter and 2 e lemen t-40

meter beam
ROTATORS
CDR AR-22 R Rotat o r
C OR TR·44 Rot ato r .
COR Ham·M Rotato r
H y Gain 4 00 Ro tator
T OWER S
T R IST A O
MM-40 - Mini-m ast . 35 ' cran k-up tubular self-

suppo rtin g to we r . . . . . .
Op ti onal M B· lO f ree-stand ing base .
Option al M F- 50 raising fixtu re
Op t iona l M RB·80 rotor base . . . . .

MA·490 - Magna-mast, 4 9' c ran k- up tubular self
su ppor t ing towe r . . . . .

O p t ion al M AF·40 raising f ix tu re .
Op t ional MA RB-4 0 rot o r base . . . .

MA-660 - M agna'mast, 66' c rank-u p tubular self
su pport ing t owe r . . . . .

Opt ional MA F-60 raisin g fixture .
Optional MAR B-66 ro to r base . . . .

Cl·4 54·F X - 54' cra nk-up, free·stan dlng towe r
With 10 f oo t mast . . . . . . .

-""''N CZ·4 71·FS · 71' crank-u p. free-standing tower
with 10 foot m ast _.

TRI EX
MW-35 - 35 ' selt-su ppor ting. c ran k-u p tower.
W·51 - 5 1' f ree-sta nd ing, c rank-up towe r .
T M -24 0 - 40 ' cran k-u p, sky needle towe r.
T M·358 - 58' cra n k-up, sky needle tower . .
L M ·4 70 0 · 70' Self-support ing, c ran k-u p towe r .
T M -3 70 - 70 ' Sky needle towe r w ith m otor

raising an d loweri ng u nit
CA B L E
4 con duct o r rotat o r cable (A R· 22 only)
8 con ductor rotat o r ca ble
RG·58A / U Coax
RG·8 / U Coa x .
ACCESSORIES
Hy Gain BN -86 Balun . .
Tr iex T 8 -2 T hrust Bear ing .
Unadi lla W 2A U Balu n .

•

The Trill.., MM-"'o
wit" lIeeenoriel
, " o wn

, The... an tennas a'e not .ecommen d"d 10 ' US" With 1M MM -40 or the MW -35
•• Reeomm,.n""" lo r us.. only With lh.. . mal le. an"'nnBS
••• The. ,. tow.... a re ,dea l lo r stack"" amenna a rray.

'You may sPec,fy comPO""n lS not , hown on th. , hIt

on a "deslgn-It-yourself" an
tenna package tram Henry Radio.
Simply put together the package

you want ... consisting of
an antenna, a rotator, a tower,

100 teet of rotator control cable
and 100 feet of coax cable. We
will quote you a money saving

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

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

Why buy from He nry Rold i. '

O ver 40 yea rs experience. No
fi nance charges if pa id wit h-in
90 days . low interest con tracts .
8%1yr ad d on (14% annual rete)
• as long as 24 months. 10'X.
d ow n o r t rade -in d own
pa ym ent s . Good u s ed
e qu ipment. Most makes and
mode ls. U se d equ ipment
carries a 15 d ay trial. 90 da y
warra nt y and may be Haded
back wi th in 90 da ys for fu ll
credit to wards the purch ase of
NEW eq u ipmen t. W ri te for
b u lle tin . Ex p o rt i n q ui ries
invite d .
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All distributors offer basically identical equipment for sale . Some advertise package deals,
big trade-ins, financing with easy terms....each asking for your business in his own way. How
do we at Juge Electronics entice you to deal with us?

First, being Amateurs, we realize that when the decision is made to purchase a major item
or a new accessory , you wish you had it "yesterday." We always try to ship your order the
day it reaches us . Whoever takes the order follows it through packing, addressing, billing and
shipping so that it doesn't get delayed by paperwork. In the event we're out of stock, we
have telex links with all but two or three suppliers, and will have them drop-ship to you the
same day .

Second, if you tell us it's OK , we prefer to open and thoroughly check your gear before
shipping. Nothing is more frustrating than getting a new rig which doesn't work! When that
happens, it's a real headache for us, and we don't like headaches, so we much prefer to take
this little added precaution....and it is that much more assurance to you of receiving a rig in
really tip-top shape.

Third, if you should have a problem we handle it just as fast as humanly possible, and to
your complete satisfaction. We try to answer all letters the day they arrive, whether orders.
questions, or problems. We'll also give you honest answers to questions about gear you're
considering.. . .we don't want you to buy something you won't be happy with, as that is just
going to be another headache for us.

Of course we offer financing through General Electric Credit Corp., with 10% down and up
to three years to pay the balance. We accept your Bankamericard and Mastercharge. Our
phone is answered automatically during the time we're closed so you can phone in your or
der at night when rates are low. We stock equipment by Drake, DyComm, Galaxy, Hetti

crafters, Kenwood, SBE, Standard, Swan, Regency, Ten-Tee, Tempo and Yeesu, along with
a full line of accessories, parts, and used equipment. In short, we offer almost everything our
competitors do, plus the service described above. Our goal is quality, not quantity. We don't
operate on a 10% profit margin, but we are competitive.. ..we can't provide the service we
want associated with the Juge name, on 10% profit. We're finding that more and more
Amateurs are becoming mo re interested in really good service than they are in an extra ten
dollar saving on a trade. We hope you'll write us, and try our service on your next purchase.
We think you'll be pleasantly surprised!

ED lUGE ELECTRONICS. INC.
3850 SOUTH FREE WA Y FT. WORT H, TE XAS 76 1' 0

,,2

Phone : (817) 9 26-5221 Telex 75-8329 Hours : 9 :00- 5 :30 T ues. thr u Sa t.
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IS
A brand new 220 MHz sol id state FM transceiver.
The 220 TR's power output is 10 watts . The
receiver is double conversion with a tunable and
crystal controlled receiver. FM is detected by a
limiter discriminator featuring full noise satur
ation for weak signal reception. Sensitivity is
typically .5 m icrovol ts for 20 dB qu ieti ng.
V ar iab le tuning is accomplished in two bands •
220- 222.5 MHz and 222.5-225 MHz. Its size . .
. o nly 7'W x 2 3 IS"H x 10 112"0.

TEMPO 220
Need ext ra mobile power? Here is the
answer. Up to 100 watts or more on 220 for
when you need that extra punch. Same high
quality TPL construction and reliabil ity.

MOBILE AMP

Completely sel f-contained
for home operation. Mount
ed in standard 19-inch rack
with powersupply and blow
er.

BASE STATION

TPL NOW OPENS THE DOOR TO 220 OPERA TlON
Other great TPL products . . . . .

INPUT OUTPUT FREQUENCY
PAR ' NO. POWER POWER RANGE

p....3·' .... e 5O·250mw 1$· 25W 136-175 MHl
PA3.1A.B .75-3W 2O-25W ..
PA3·1EC SO- l 50mw 3O-5OW ..
PAJ-l "C 1·5W 35-50 W ..
PA3-10C 6- 15W 3O-55W ..
PA3-1ED SO·250 mw 6O-80 W ..

PART NO.

PA 3·1 DD
PA3-1EE
PA3-1AE
PA3·t DE
PA6-1 DE
PA6-1AO

INPUT
POWER

5- 15W
SO·25Om...
.75-3 W
5-15W
,-'w
4. tOW

OUTPUT
POWER

6O-80W
80·120W
80· 120 W
8O.t20W
2O· 30W
25-35W

FREQU ENCY
RA NGE

136·175MHZ......
..

FCC type accepted for operation under parts
27. 87. 89. 97, 93. 95. Meets FCC specitice
tkm : Part 5. subpar t C. paragraph 5 703 (a).
Other products:
VHF FM 25·50 MHz Class C amplifiers
BOW UHF FM Class C amplifiers
90W UHF FM Class C ampfifiers
Wide band linear amplifiers in any freq uency
range on special order,

For complete specifications on any at the
above uni ts please write.

TPL amplitiers are for commercial applica
tions . For non-commercial uses please con
tact your local Tempo dealer.

Deafer tncuiries invited.
MANUFA CTURED IN U .S.A .

talk
po~er

SEPTEMBER 1973
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Send checks or money order to:

Fall Housecleaning time is here again and we must clean
out the odds and ends to make room for inco ming
goodies. What you didn't find at the hamfest we may
have.

TWO METER FANS:
Here is the ideal rig to get into the repeater at a low cost. 20 watts outpu t on
two meters, vib ra tor supply . RCA CMC·20, less accessories: a mere $25.00 each
RCA CMC25, 25 wa tts out on two me te rs, has a transistor power supply. on ly
a few are left for only (less accesso ries) $30.00 each
CMCT·30: Anoth er goodie by RCA. Th e receiver is partiall y t ransistorized, and
wi th a transisto r powe r su pply. this rig puts o ut a good 30 watts. The radios are
di rty and have an occasional missing part. Our r id iculously low price for these
gems is $30.00 each or TWO FOR S50.00
Aerotron two meter base stat ion (we were told that it puts out 100 watts, but
it hasn 't been plugged in , so don't quote us). For orders received before
September 30, 1973 we will include a remote cont rol unit. all for only S99.95
Aerotron mobiles. Model 500, including accessories (such as we have) a mere ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $39.95 each

450 MHz users take note of this fine selection
RCA E-Line (Model CMUE·15) Tran si stor powe r supply, tone burst encoder
bu ilt in, accessories, (except mi ke ] inclu ded. These are so clean you won't
believe it until you see the unit . For Septembe r only we cut our price to a
mere $60.00
RCA CMU -15. These are ideal for repeater links or ATV . No accessories
included in our giveaway price o f $25.00

Six and Ten Meter enthusiasts, these are for you:
DuMont Model 5820 and Link Model 6000. Believe it or not these rigs were in
commercial service four months ago. They are present ly tuned to 35 MHz, and
look easy t o convert to either six or ten meter serv ice. Cables and some
accessories are included at our housecleaning price of only $30.00 each

PORTABLES
Motorola H21AAC .. . . . ....... . . . ..... .. . . ......... ..•... 835.00 each
Motorola H23A AC . _. _. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . • . 835.00 each
Westinghouse Carryphones (all transistor, 1Y:z watts out on 2 meters) $125.00 each

DuPage FM, Inc.
P.O. Box 1
Lombard, III. 60148
312-627-3540

Terms : All equipme nt so ld as is. If not sa tisf ied return for excha nge or refund
within five days o f receip t, sh ip ping charges prepaid. Illinois residents add 5% for
sales ta x.
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FOR

GAIN
IS THE NAME OF THE GAME! !

AOO UP TO 33 dB GAIN TO YOUR SYSTEM"
from

OUR IMPRESSIVE LIST OF "GAIN BLOCKS"

ANTENNAS

FRED.

13-30
40·' 30
50-52
50-52
144-148

220-225
420-450
420·450

MODEl

KLM 13·30
KlM4Q·130
K LM 50-52-8
KLM 50·52·'1
Kl M 144-148·]
KLM 144·148·8

9
- 11
-12
-14

KLM 144-148· 16
K LM 220·225·9

-11
KLM 220·225-14
KLM 420-450· 14
KLM 420·450-27

GAIN OVER DIPOLE

7 t y po

7 typo

12
14
91
10 ,3
11 .5
12.2
13.5
14.2
14.8
11.5
12.2
14. 1
11.5f
14.5

AMPLIFIERS
Frequency

Mod,I
I"put Ran9" Ngminal Po

(MHz) Iwl Iwl

144 PA2- 128 ' - 4 ta
PAlo-40B 5 - 15 40
PA 1O·70B 5 - 15 70
PA2-70B 1 - 4 70
PA lo-14DB 5 - 15 140
PA2·1 4GB , - 4 <40

Contact your local distributor or:

t Rearmounrable
~ PA2·140B iJnd KLM 144-148-16

We also make a full line of single and multichannel
television antennas (0 beat the "Blackouts': Commercial
FM bandantennas also available.

Write for our complete catalog.

~LnI.[ ELECTRONICS

"THE COMMUNICATIONS EaUIPMENT INNOVATORS"

1600 Decker. San Martin, California 95046

(408) 683-4240 or (408) 842-7349
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260 Commercial duty 1/4 wave, claw mounted
roof top wh ip. Precision tunable to any dis
crete frequency 108 thru 470 MHz. 17-7 ph
stainless steel whip.

Designed for the man who demands profes
sional standards in 2 meter mobile equipment,
the REPEATER LINE is the 2 meter HAM 's
dream come true, It's got everything you need
for top performance" , toughness, efficiency
and the muscle to gain access to distant re
peaters with ease. Reaches morestations,fixed
or mobile, direct, without a repeater.

The right antennas for the new FM transceivers
... or any 2 meter mobile rig.

Rugged, high riding mobiles. Ready to go
where you go, take what you dish out .. .and
deliver every bit of performance your rig is
capable of.

There's nothing half-way about the new Hy
Gain REPEATER LINE,

the

Go all the way into

260

261 261 Same as above. Furnished complete with
18' of coax and connector.

262 Rugged, magnetic mount whip. 108 thru
, 470 MHz. Great for temporary or semi-perma

nent no-hold installation. Holds secure to 100
mph. Complete with coax and connector. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel whip.

262

For the most powerful antennas under the sun
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263

269

264

from

265 Special magnetic mount. 3 db gain. Per
formance equal to permanent mounts. Holds
at 90 mph plus. 12' of coax and connector.
Base matching coil for 52 ohm match. 17-7 ph
stainless steel whip. DC ground.

264 High efficiency, vertically polarized omni
directional roof top whip. 3 db gain. Perfect 52
ohm match provided by base matching coil
with DC ground. Coax and connectorfurnished.

263 Special no-hole trunk lip mount. 3 db
gain. 130 thru 174 MHz. 5/8 wave. Complete
with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stain
less steel wh ip.

WRITE FOR DETAILS

2 meter mobile! with

269 Rugged, durable, continuously loaded
flexible VHF antenna for portables and walkie
talkies. Completely insulated with special
vinyl coating. Bends at all angles without
break ing or cracking finish. Cannot be acci
dentally shorted out. Furnished with 5/16-32
base. Fits Motorola HT; Johnson ; RCA Per
sonalfone; Federal Sign & Signal; and certain
KAAR, Aerotron , Comco and Renco units.

Top performance for 2 meter mobiles
THE REPEATER LINE

from
HY-GAIN ELECTRONICS CORPORATION
BOX 5407- GF LINCOLN, NEBRASKA 68505
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BILL GOOBOUT ELECTRONICS

BOX 2673, OAKLANO AIRPORT, CA 94614

LED 7 seg. readout, .3 char size sim to MAN I 2.95/10 @2.50
Power Supply, 5V 2.5 A & 28 V 1 A RO Type 602-288 19.50
BRAND NEW Flat Packs in carriers TI 7300/7400. Excellent
assortment includes gates, flipflops 14.50 per 100.
Digital Flat Packs U-Test-M Factory refect .4.95 per 100
Small Memory Core Planes 3 types for experimental use 10.00 for 3
Small ROTRON SPRITE (muffin) fan 30 CFM 5.95
Red LEDs, excellent assortment 2.95 for 12
Zener Diodes U-Test-M assorted 2.95 for 100
1000 Assorted Resistors, Capacitors, Diodes including over 100 TTL
OTL & Linear ICs on PC boards ' 10.00
5V Digital Logic Supply Parts Kit with schematic easy to hook up!
Includes line filter, transformer rectifiers filter & bypass caps 3 terminal

Buy 10 IC's - 10% discount
Buy 100 IC's - 20% discount
All IC's tested and guaranteed

1.25
1.25 Replaces HEP 590
1.25
2.00
1.75
.45
.75
.75
.45

regulator 5.50
12V SA REGULATED power supply parts kit. Ideal for powering
FM rigs. Everything except the chassis 12.95

ICs, most TTL & LINEAR in stock - Send Stamp for FREE Catalog
CMOS DIGITAL LINEAR
74COO .70 CD4001 .70 LM 370
74C02 .70 CD4002 .70 LM 371
74C04 .95 CD4009 1.00 LM 372
74Cl0 .70 CD4010 1.00 LM 374
74C20 .70 CD4011 .70 LM380
74C73 1.65 CD4012 .70 741T
74C74 1.50 CD4013 1.50 CA 3028
74C76 1.65 CD4016 1.50 CA 3065
74Cl07 1.65 CD4019 1.40 CA 3086
74C151 3.00 CD4023 .70 r---';.;..:=--=------,
74C160 3.25 CD4025 .70
74C161 3.25 CD4035 3.00
74C162 3.25
74C163 3.25
74C195 3.50

LINEAR VOLTAGE REGS
LM 309K 5V lA REG 2.00
LM 320K NEG Reg available in 5V 12V & 15V 2.25
LM 340K POS Reg available in 6V 12V & 15V 2.25
LM 723 Adjustable precision reg 1.00

TRANSISTOR GRAB BAG mixed NPN PNP 100 for 2.95

ALL ITEMS IN STOCK and will be shipped within 24 hours of receipt of order!
Include 50¢ postage and handling on orders under $10.00, all others postpaid.

Sorry. NO C.O.D. 's. CALIFORNIA RESIDENTS ADD 6%. sales tax.

118 73 MAGAZINE



EXCITING NEW PRODUCTS

VHF FREQUENCY
STANDARD - FMS ·5
Cal. rece ive a nd tra nsmit
c ry st a ls in 10. 6 , 2 a nd 1 ' .
m e t e r F M ba nds. Marker s
fo r au F M c h a n n e ls . C hec k
de v iation . Precision 12
MHz c r y st al. No unwan t ed
m.H k e rs , Osc . and ou tput
b uffered . S h . w r , 2 lb s.
( L e ss Batt e r ie s) . . $ 4 4 .5 0
Ki t . .. . . • . • . . . $37.50

REPEATER 10
High ly stable osc illator for
auto mat ic t imi ng. A C o r
DC operation . A D M o re .
v ides f or more t han 25
c h a rac t e r s. more than
n ecessa ry for DC " a n y
call" A PT. AU X is auto 
matically added to 10 if
desi red w h e n mai n power
is lost . T o n e b u rst opera
t ion ava ilab le .
ID·101K K it .. ... $49.95
10.101 Wired/Tested

$69.95
lo.l01R assembled in 1 %"
rack cabinet .. .. $109.00

....._---
ro = -~
v _ ~, _.

_.'_00_ .-

TOUCH-TONE DECODER
A highly reliab le t w elve
digit d e c oder with input
p r otec tion , a n d PLL ctr
c ui t r y fo r e xtremetv stab le
o peratio n. H ea v y d u t y o u t
put r e la y s, sma D size , p lug·
m c irc u i t b o a rd . All these
major f eatw e s a t an UN·
BEATAB L E p rice .
T TD·1 2 K Kit • • • • $89.60
T TD-1 2 Wired • • • &129.60

A UTO·PATCH CONSOLE
T hb m obile or h ome con
sole includes all the fea
ture s y ou n e ed for com
plete auto -patch o pera t to n .
A Touch·Tone Pad ; an
automatic diale r for sen d 
ing one access code plus
f iv e T o u ch-T o n e pho n e
numbers: a sin gle Id ua l tone
burst e ncoder a d just ed to
your choice o f frequency
above b OO H z , a n d II built
in moto r . Comp le te PTT
oper a tio n wi th o ne seco nd
transmit ter h old.
APC-4K Kit $84.50
APC·4A Wired . . . • $98.50

TO'" . ..._ .

TONE ENCODER
E igh t p re-adjusted tones.
Durat ion and Output ad .
justa b le. P LL circuitry for
e x treme stability . Cho ice
o f co n t in u o u s or tone
burst ope ratio n . Tone
burst operatio n req u ires no
batterie s. E a sy t o in sta lL
I n clu des t h ree specla!
si ngle or dual t one s.
TEB-K Kit . • . . . . . $31.95
Wired $39.95

2-METER PREAMP
2 0 dB Gain , 2,5 N.F •• 12 V
c c , Size 1" x 1%" x y,, " .
D iod e p rotec ted MOSF E T .
9 0 -d ay gua rantee . S h . w t . 4
OZ. M ajar Componen ts
Sep a ra t e ly S h ielded ,
Kit . ... . • • . • • . •. . $9.50
Wired .' $12.50

TONE DECODER
V ersa t ile s ingle/ dual t on...
d ecoder . P LL ci rc ui try f or
e xtreme s t abil it y. 1 a m p
output relay c a n be rese t
automaticall y or manually .
Mo nito r p o si t io n . Ad Jus
t a ble sensitiv ity . Internal
st rap selects single o r dual
tone operation.

TD·2 K K it $31.95
TD- 2 W ired $ 3 9 .9 5

Ravensworth Industnal Park, Spnnlf,eld VA 2215 I
Phone: 70~321·71 71

-
-.

TOUCH·TDNE PAD
I n less t h an 15 mi nu t es
y o u c a n convert y our p o r
tab le transc eiver t o T o uch
Tone ooe ra tion.

, ---
TOUCH.TONE DIALER TIP Assem bled $44_50
The e lectronic t ouch-tone TTP K it $34.50
dia ler for h o m e and c a r. PAD-PULSER
It's safer and m ore acc u - N o w you c a n a lso ob t ain
rate to use t ha n a pad . pulsed operat io n f rom
Mem o ry incl u d e s A ccess your T ou c h Tone P a d .
C ode p lus f ive p h one nurn- C onve rt Tou c h -To ne fr e~
bers. Numbers easily up- q u enc ies t o d ec imal pu lses
dated. B u ilt-in mc nu o r , a t 2 8 0b H ert z w it h just a
C omplete PTT operat io n fli p o f t he swi tc h. Opt io n
w it h t ra nsm itter h o ld. c a n b e added to T TP .2 /K ,
TTD-4K TTO-41K and APC -4 / K.
. . . . • . . . WIRED .$59.00 P 2K v ' $2295. P -l ~" .
KIt . . . . . . . .. . . . •$ 49. 0 0 PP·1 2 Wi red . . • , . $ 29.95 r

5-year guarantees. Send for Catalog BANKAMERICARD ,

DE ' . I lata nglneen ng. nco 5554 POri Royal
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• • • • •
$49.95

Wired and Tested

• 1-2 WATTS IN
15 WATTS PLUS OUT

• SOLID STATE
SWITCHING

• 12-14 VOLTS
NEGATIVE GROUND

• LESS THAN 1 DB
LOSS ON RECEIVE

PA-1501 H
NEW KITS: $39.95 complete kit

607-723-95 74

New - 10 Channel Scanner SC-l $14.95
less crystal deck, works on an'{ receiver

New - 10 Channel Crystal Deck CD-l $6.95
with diode switching

New - Carrier Operated Relay COR-l $19.95
includes 3 minute and three second timers

New - 450 MHz 10 Watt Power Amplifier $39.95

similar to PA-144, 1 to 2 watts in

New - Regulated 12 Ampere Power Supply $59.95
adjustable 12-15 volt with cu rrent limiting

New - Regulated 20 Ampere Power Supply $69.95
same as above less case

Add $1.00 shipping per kit order ed . New York residents add sales tax.

:::===VHF ENGINEERING
320 Water Street POB 1921

BINGHAMTON NEW YORK 13902
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POWER-BOOSTER

Measures
7x9x3Y.z

8005H
8020H

$159.95
$129.95

WIRED
AND

TESTED

60-90 Watts

TWO MODELS
8005H 2- 6 watts in 60-90 watts out

(60 wa tts f rom your standard ]

8020H 10- 2 5 watts in 60-90 watts o ut
t I nc rease t he power of your
R EGENCY by over 400%)

6 0 7-723 ·95 74

N o t a kit, b u t a comp lete ly w ired and tested power amp lif ie r w ith automatic a nten na sw itc h ing .
U se s N E W n o t su rp lus, ba la nce emi tter power t ra n sis t o rs for missload p ro tect ion. Large heat
sink for cool operatio n . Less than 1 dB loss on receive. S O 239 connecto rs, no m in a l 50 ohm
impedance.

OTHER KITS AVAILABLE:

RX-144/220A $59.95
2 meter or 220 FM receiver kit

RX-144/220F $65.95
Same as above except w it h !7.5 K Hz ceramic filter

RX·144/220C $69.95
Same as above except with !7.5 KHz crystal filter

TX·144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $29.95
A one watt 2 mete r FM exciter

TX-220 $29.95
A one watt 220 MHz FM exciter

PA-144/220 $29.95
15 watt amp lif ier less cabinet and relay for above

Add $1 .00 shipping per kit ordered . New York residents add sales tax.

VHF ENGINEERING
320 Water Street POB 1921

BI NGHAMTON NEW YORK 13902
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R.F. Probe MX·l019/U
900-12.400 MHz. I.ngth
8". with diode 11 N2181
1 lb., Unused $3.95

AC Generator (Sine wave gen
eretcr! Electric Indicator Co.•
permanent magnet, 2 poles.

2 phase. 3 .0 volts @ 100
rpm. 2%" x 4", 2% tbs., un-
used $5.95

, : ';, ",,,,,,,:,:.,
sessss

FM Conversion. Discriminator·
I.F. Strip (Convert your .455
MHz I.F. AM receiver to FM),
five stages of .455 MHz I.F.•
two limiters and discriminator,
tubes: 7/5678, requires 1.4.
145 VDC. with schematic,
2% Ibs. unused $6.95

lII!''''IW>J''''ffi,''%Bt®1Wi~,, ·~trl("~)! :lilfit't: : ..t"lJ
surplus ,/\ R.I.... Mil~iS~ retev, Stevens-Arnold,

•
DPDT. coil : 47 VDC. 3640 ohm

speftla l s r contacts: 110 V• .25 amp, octal base
.. • .' shp. wt . 2 Ibs for 6, unused $.60, 6/$3

Allied Control.TAHX47. Polarized Relay, Potter
4PST coil: 75 VDC. 5000 and Brumfield. MDP-
ohm contacts : 29 VDe. 2 . t ' 330.1A. SPOT bistable,
amp, 2 Ibs for 6. $.60, 6/$3 £'i 150 ohms per coil octal

N,,~C .,,,. .~~W¥W<W1.'~*:~W1'f1i«JK]' " ~S~:'m~»~~·_'.~~U~~~»1:f~
';u'~:~~:~~~~~~~'~~~WRWM;t, ~::~:~'~:~~'~:~=~i::;fk._...- .-~;~~~, ..,~i~
Electric 1250-1350 MHz. ~ Geotech model 4300, with spares, _~ ,
500 watts peak fo r tube 2C39 tubes: 12ATI. 2/5582, less galva
etc., brass, heavy silver plate. and power supply. 40 Ibs. used
less tube. 4lbs. unused $14.95 . excellent $13.95

~ ,:§',

Meter Phastron. ;;;gged ized . 100 1': 'I F requency Meter Frahm. .
. 00 h DC -'ili ,380-420 Hz in 2 Hz steps. 21

mlcroa":lp. 2~ a m move- h. reeds 100-150 volts, 1.5
ment, dial calibrated 0-150, ~~ watts. 90 Ohms/Volt, 2 100.. ;-:(

, 2Ibs., unused .. . . $2.95 W d $395 - ttT
. ;::;b:.... ~:««=. ,.",:;,;,,::;::; "'" if:::, unuse . AJ¥.":' :'\Al::::t';';*~, -,,:::: A' :,~-~~~ &im:::::,~" 'l::::"«::::~' ;':;;~-~' ;~ ::::::::::: N:,~'::::~::::::;=':':'W:;~,;::~»:""".:::::::, ,~::::j
~l¥[h;J~W,A;W1J1i$t7HhbA~~%PMt:rm}f*®y~-"q~ ~'nl>ljF~~\~~1:S\at~+;k?iiti:;.61>:::~:;,"',,*~M<
>",i>:;' :"-~'4'W· »:« '''':::'",~~*,~,:;w.~,~, ='<"~,W~...~d' i» ~«~ ".,....:" ':;;«:::::<><;:,J }k.~ »x ::::::::::::;"",,,~x ~':::: m$:;K.;m;:::<;w~§f;::::

,~, ::;~' :«»x x' ,~,,~~,:::; ." "".. .....,,_ ""Y.
~>+' Oscillator·I.F. Amplifier '~"vM;: ReceIver R99~fGR 220400 ~'
'? . >~' MHz, AM. single channel

Collins. one s~aft tun£>S Jk xtal controlled, dual con.
coils other SWitches 10 ':,:: version, 22 tubes, 11 5/230
xtals: 17.18,19,20,21,22, VAC. with schema t ic , 71
23 24 2S 26 MHz tubes ' Ibs., used $14.95. ,. , .
4/5654.5670.3 lbs,
used ..... $2.95, 4/$10
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Late model memory stacks, unused

$7.50

7 SEGMENT LED
Similar to MAN-l in size. Factory
seconds but tested and fully functional.
Fit 14 pin DIP socket.
7 Segment w/left decimal #LED-A-L $3.00
7 Segment wlright decimal #LEO-A-R 3.25
7 Segment, no decimal .. . •. _#LED-A 2.75
Soc kets for above. gold plates leads . . . . 3/1.00

PK-4

LASER DIODES & ARRAYS
Send for latest list of Laser Diodes

12VCT 2A XFMR $1.50
Regular 115· volt 60 cycle input. 12 volt
transformers are alway's in demand. these are
brand new. $1.50 each or 10 for $12.00

Brand new compact, regular 115 V 60 cycle
input. Output of 40 VeT at 4 amps plus
another winding 6V at 2.5 amps. Fine business
for Power Amps, Logic or Op Amp supply.

$5.50 each or 5 for $25.00

15 AMP BATTERY CHARGER

POWER TRANSFORMER
115ac!12V@3 amps ... $2.50

POWER AMP TRANSFORMER

Brand new GE transformer, 25 amp
full wave bridge. Output approximately
15 volts up to 15 amps. Ideal battery
charger or DC source for general use.
With instructions, assembled in minutes.

12VDC 3 AMP POWER KIT $5.00
Just right for powering car tape deck , CB
sets, car radio, etc. from regular house
current. We furnish parts - transformer,
silicon bridge, filtering caps, directions.
All new parts, order #KT·3 at $5.00 ea or
6 for $25.00

...,., $ 35.00
$ 50.00

.. ... ....,.. $ 40.00
", ,.. $ 60.00

" $100.00

• 1

lKx9 , , , ..
2Kx9 ., .
8K 4 bit v-etaoe " .
16K 4 bit Y-plane
147K stack , ".", " ..

Hobby craft due to be
ing factory rejects. Most
have a segment or deer
mal inoperative. Still a
great "buy" for the ex
perimenter. What an un-
usual tie clip you can
make with pocket bat

tery .. . demo displays, etc. In many asplica.
ttons you don't need full 7 segments. $1.0 each
or $10 the dozen. 0.333 inches high character.

URC·ll
WALKY TALKY

7
SEGMENT

LED

CORE STACK

243 MC 2 way radio, hand held,
measures 3 x 4 inches. Used for
survival in downed aircraft. May
be converted for other Irequen
cles.

URC·ll $15 each or 3 for $40.00

GIANT LED 83e
Price break at last on these giant
LED with 1,000,000 hours of life.
Measure full II. by 1,4 inch. First
time offered.

RED $1.00
GREEN $1.25

SUPER BRIGHT collimated RED with
parabolic reflector, measures 3/16
diameter. A real hi-intensity red vis
ible over 100 ft.

SUPER RED $1.25
All .bove LED's 12 for the price of 10

GIANT 7 SEGMENT
As above only this one is the giant display
13/16 inches hgt. of character. First time offer
ed and as far as we know, offered no where
else. This one is quite an attention getter. Also
available in this giant display numeral "one"
with "plus" and "minus" sign. Again, these are
rejects. Giant display $1.50 each 12 for $15.00

Postage extra on above. MESHNA PO Bx 62 E. lynn Mass. 01904
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All PURPOSE

STANDARD 826MA
12 channels 14 with crystalsl

10 Wall ou tput
PL available

Hot MOSFET receiver , helical resonators

Only $369.00

ICOM
IC-20

$369.00
50.00

only $319.00

• Charger
• "Stubb y " antenna
• Leather case
• Ni·Cads
• 94/94. 34/94 and one

channelofYDurchoice

M
E
T
E
R

only STANDARD
sell. mar. STANDARDS

than Erickson.•..and here', why

146·A
12 Channels
94/94 . 34/94 . 16n& . 28/88 . 52/52
supplied MOSFET Front End· 5 helical
cavities· Signal Strength/Output Metered
Modular Construction Only $299.00

List Price:
yoUSAVE:
YOUR PRICE:

TEMPO SOLlD·STATE POWER AMPS

MODEL DRIVE POWER OUTPUT POWE A PRICE
1002-3 5 -25 watts 100-135 watts $220
1002-38 ' ·2.5 watts 120·130 watts $235
802 5 -12 watts 70-90 watts $180
8028 '-2.5 watts 80-90 watts $195
502 5 -15 watts 35-55 watts $105
5028 ' -2.5 watts 45-50 watts $130
242-A2 1 -2 .5 watts 25 -30 watts $ 85

U.S . Made

Andmany more from SBE/Clegg/Gladding/KenwoodlTempo/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave.• Chicago, III. 60640 (312) 334·3200
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If
you
have been
putting off building
because of circuit board
layout; you have no problems .
...... just send a schematic to PEMCO
and we will design and build your circuit
board to-your specs using high quality Gl0-FR4
2 oz. copper and tin plated for long resistance to oxidation.

CHECK THESE PRICES

, '-~. -.-;.'

. .......... ........................ . $165.

SC 2508 DIGIT COUNTER SEMI-KIT with built in prescaler, and
p.s. good up to approximately 250 MHz. Fully assembled and
tested board.
Send for data , J

fm·tfi
ST-5A BOARDS DNLY (serne size as those in the ST-61 . _.. __ .. _. . $ 5.25 ·
ST-5A KIT OF ELECTRONIC PARTS $ 54.00
ST-6 BOARDS ONLY (these are the 8 original by W6FFCI _.. _.. _. . $ 18.00
ST-6 KIT OF ELECTRONIC PARTS _ $128.50
MOD. KIT FOR UPDATING THE ST·5 TO THE ST5A s 9.00
A K·1 BOARD ONLY (same size as those in the ST-6) $ 3.25
A K-1 KIT OF ELECTRONIC PARTS (Same size as those in the ST-6) $ 20.00
PEMCO MODEL 50A FREQUENCY COU NTER SEMI-KIT $1 25.00
This is a fu lly assem bled and tested board wi th bui lt-in power supply, cabinet, etc.

:;:;,m: Write for detai ls.
wr:~'-

You must sup ply the cabinet, A.C. cord, m ete r , swi tc hes, etc . o n a ll k its except where noted
o th erwise . tAli prices are postage p aid - we pay sh ipp ing.l
We ""';11 do most any p rin ted circuit board for -individuals o r prototypes . If req uired we will also
do the layout of t he boards. All our boards are G-10 glass-epoxy solde r plated and come d rilled
only. At present ti me we can do only single sid ed . All component parts used in our kit s are new
m an ufac tu re rs stock. We Do Not Use Any Used or Surplus Parts. All inqu ir ies are answered
promptly .

PEMCOlnc. ELECTRONICS
MANUFACTURING

422 18th si., N.E., Salem, Ore. 97301, (503) 585-1641
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GT 550A

•
-

• Crystals supplied for 3 .5 10 4.0. 7.0 to 7..5, 14.0 to
14.5, 21.0 to 21.5. 28.0 to 29.0 MH z. Optional xtels
may be insta lled for other 10 meter coverage.

• Plate Power Input : 550 watts PEP on SS8 - 360 wa tts
on CW and RTTY (50% duty cycle).

• Power Output : 300 watts PEP (nominal) on SSB . 180
watts on CW and RTTY .

• Rece iver Selec tivity ; 2. 1 k Hz with 1.B shape factor for
ssa or 300 Hz sharp selectivity with optional CW filt er.

• Freq. Stabil ity: Within 10 Hz during any 30 mi nu te
warm-up period , less th an 100 Hz in any 15 minu te
warm-up period, not more th an 100 Hz wi th a plus or
minus 10% line voltage variation.

speech com-

If you need antennas, we have them ...

•

•

•

,.
•

,

~ • AC-DC power su pply, built-in
• Modular construct ion

•

· • Glass epoxy printed circui t board con-
st ruction

· • Latest solid state devices th roughout
~. • All American -made•• • Unique integrated circuit

pressor

"'.

i'
•

"

,

,
••..,
•,

'~ hallicraliers [~
" FPM 300 ~f~

'"."{ '
~'-: ;,

~\~ GALAXY,.,.., '
; . ~
~;,~,

'.~ .
{:r~..... ..
'w
:I:!
t'.:JI
:';.-.
:i:"t
it~'

~
;':~

T~

~
"~~:-r.
P~'';'r'" .
~r.:.
'7.'~~.or,;
',;oil
~.l'
"..4>ft.,
'1"·'\:';-' . .
:~
~~tt
;!'~

$ 595 ~ $ 595 pO:~~;:PIY [
· $50.00 worth of other equipment FREE ~ $50.00 worth of other equipment FREE ~
• when you buyan FPM-300 at $595. ~~ when you buya GT550 A at $595. ~

~¥J.k~1rk~;~iJfG~~1JJ~}~~}~~!~ill;~~1~j~w1~~i:&1~j~~~i~¥~~~ ~
."..,

•

,
~-~

"s
•

ascorn the antenna
TOWERS lcal *peciali.t. co.

ROHN.
•

•; ~ '

~. ~,

't==========================================:f';'it .~
"

ALL 73 and ARRL PUBLICATIONS ALWAYS IN STOCK .\
',';' .
•

500,000 electronic parts always in stock - SYLVANIA, ECG, WORKMAN.
G.C., CALECTRO. JFD, RMS, PANASONIC. PIONEER. MARANTZ.
SHARP and many many more ! !
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vSB-144 ,
"12 ch 10 W e,

~ ~.
~ "$239.00

SRC14 . .
24 ch 10 watt"

"..
base unit It''

~
'".,

$5 00 'ij'
$529.00

HR-6
6 meter 25W

$239.00

HR-212
12 ch .20 watt

$259.00

We also stock VHF
and UHF amplifiers
TPL. Dv-Comm, Standard

SCARPT-1A
2 meter RPT

~ $579.95

SB-450
12 ch lOW

450 MC

~ $350.00

EC-175
175 MC coun ter

$400.00
~

AR-2
80W 2 meter amp,

$100.00

826MA
12 ch 10 watts

$~
$350.00

$229.00

HR -2B NEW
12 ch xrnt-rcv

15Wmin

HR-220 NEW
12 ch 20W 220 MC

$239.00

146A
2 meter walkie

S~ $255.00

SR815TH
25W 12 ch

o $499.95

-•

•..,
" .
••..

•.r.

~i
""",,.R·6""".",.,. "","':-:,."",-t.."" , "'."'-.''"':':''''./ u70,. "':. ~,"'.! ."".",~"'<""%:,.'"'.,""'" T." ~"". ,"","'., ;,'o"""~.1,:- - " , "- ' ..,,- .', .. ~s

.;, with each Regency rig you purchase", you receive 4 FREE CRYSTALS of your choice! ~.
' \ A " .

._ . \ I· ~ . ~

.~ -=1
'"; q'€A\~
, I

•
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TrJ.I~TEGRHI:Il CIRC ~ITS (IlIP)
74(HI . • . .... . " . . . .•..... . •.. 8 .:15
j ·U I· ·· ··· · ··· S I.25
j ·Hi . · · 8 1.50

7-J.j5 .. . ........ •.......•... S I. .:!O
7490 8 1.00

\tAG."ETIC RECORUI'C !l EAnS 'orlronw W.:!RR.'
" Dual Half Track" . track width .056" , center-to-center spacing .08 S", Bias curren t 1.3 ma o
(a 60 KHz. Record current .13 rna . Inductance «I I00 rnv. (Q I KHz. = 10 mh oCap spacer ~OO mi-
cro-i nches Only SI .SOeach. I ~ fo r S 15 .00

nI.A\1 ENT TR ANSFOR'lER . 6.3 v. ct. (u ~S Amps. 11 5 / ~ 30 v. 60 li z. primary. 4 '- x 4W ' x
6" h. 14 1bs On ly S3.00 each.

PRINTED CIRCU IT HOARD. 1/1 6" glass-epoxy. 5" x 6".:2 oz .coppercoated , yo ur cho ice 01
I side or 2 sides 3 for $ I .00.

•:TCII ANT.Ammonium Persulfate Crysta ls. Just mix with wate r. docs a be tte r job. I pound.
enough for 100 sq. in. of 2 oz. copper. $ 1.00 per pound.

PRINTED CIRCUIT BOARD EnGE SOCKETS, 5/32" contact spacing. Solde r lug terminals. 6
or 10 contacts S.2S each.

---------- ELECTROLYTIC CAPACITORS ---------

4000 mf, 15 vdc. Ind . Condo Co. 1 7/8" d . x 4Yz" I. Black bakelite case each SI.50.
2000 mf, 30 vdc, Sprague. I 3/8" x 2 3/4" Twistprong $.40.
400 mf, 100 vdc. Gen . Instr. Plugs into oc tal socket. I 3/8" d x 3Yz" __ each SA O.
10 mf x 20 mf, 450 vdc. Aerovox. 1 3/8" x 3" , with moun ting clamp t SAO each,
. . . . . . 6 for $2.00.

500 mf, 25 vdc, Gen . Instr. l" d x 2'l\" 1. $.40 each, 6 for $2.00.
30 mf x 30 mf x 20 mf. 500 vdc, Pyramid. I 3/8" x 3" Twisrprong $.75 each. 3 for $ 1.90.
30 mf x 10 mf', 450 v. & 20 mf', 25 vdc , Mallory FP. I" d x 3" 1. Twist prong $.35 each•
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 for $ 1.00.

---------TESTEQUIPMENT---------
USM-24 scope. 2 cps-S MHz. Triggered sweep, calibrator. Used, exc . condo . .$S7.50.
LM Frequency Meter, used with crystal, less cal. book $14.75.
BC-221 Frequency Meter, used, exc. condo with xtal & cal. book $50.00.
H-P 500 B Frequency Meter with 506-A Tachometer Pickup $95.00.
Time-interval Plug-in for H-P 524 counters $30.00.
100-210 MHz. Plug-in for H-P 524 counters. . $60.00.
UPM-12 Standing Wave Indicator, X/Band. . $65.00.
G-R 1550-A Octave Band Noise Analyzer $95.00.

We stock LMB boxes & cabinets, Air-dux coils, Premier chassis, Amidon, National.

A NEW ADDRESS • • •

ICS
Cleveland, Ohio 44109

FF-
On Cleveland's West Side, .s minutes from down
town , 2 minutes from Rt. L-7J (West 14 St. exit)

Send $.25 in coin or stamps for our latest flyer .
Please include shipping charges with your order .
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ANOTHER SElECTRONIC SPECIAL MOOULE TYPE POWER SUPPLY
The R648/A R R4 1 Receiver TRANSISTOR , REGULATEO.

11 5 V - 6 0 c vete on + 12 - 12 - 6V @l 3 am p
Can be best de scribed as a mini version of the R390A class Output . Front P ane l ad j • 0' - 10%. On-off
of receivers. having most of the key features o f the R390s. sw itch . F uses. Barr ier s t rip o u tpu t . 6 " x 5" l(

Th, unit covers from 0 kc to 24.999 Me in 2. on, 7" . E xcelle 0itcond .
megacycle bands. It does not include th e band coveri ng 1 S h ip . W t . 10 Price : $14.95 ea.
Me to 2 Me. As you migh t surmise , the fee . includes two
Colli ns mech anical fil ters. Operation o f the receiver is most •

DIGITAL READOUT SET
pleasu rable, especially when tuning sideband. Incidentall y.
the crystal controlled calibra tor delivers a tone every 100 Make you r own cou n ter, fr e quency me t e r.
k, .nd " of frequency meter accuracy . The receiver di gital vo ltme ter, re a d ou ts , etc .
conta ins a dynamotor designed to operate from 27.5 volts K it inclu des -
DC at about 4 105 amps. Since most o f the dynamotors are 6 nixies wi t h 6 socke ts
free of hash , reta ining it and operating the set from 24 10 1 t ra nsfo rme r
28 v, DC is n ot really a bad anemanve. If you wish 10 1 PIS boa rd w lsoc k e t
power with A.C. supply requ irements are 250 V @100ma.

PRICE : . . . . . , , , , " . . . . . . $12.95, 2/$20.00,"d 28, for fi I. These sets are m like new conditi on
overhaule d and checke d out. Wt. 34 Ibs.

Pric e : $ 175.00 e a . B·7971 LARGE ALPHA
NUMERIC READOUT

W ith so c kets & dr iver b oar d . Ca n b e h a rd w ired
Solid Sta t e 866A D irec t R ep lacement T. fO fo rm u nusua l house add ress n u m ber s. 2

Pric e : $5.95 ea. or 2 /$10.00 t u b e s, 2 soc kets, mounted on o ne d rive r boa rd .
Save $ 3 .0 0

R 508 V H F R ec . 11 8 -148 M H z Price : 5/$5.00
Pric e : $ 14 ,9 5 ea. COMPUTER TYPE CAPACITORS

40,OOO @20V

MODERN ALUMINUM BENC H RAC K CABINET
32,500@ 25V
55,000 @ 15V

1 1 Y, " H x 18 " o x 19 " W . 8" pane l open in gs 100,000 @ 8Vw /rubber feel a nd disappear ing h an dl e .
5 0d eac h o r 5 fo r $2.0 0L I Bl u e P ric e : $7.95 ea.

40,OOO @ lOV

R.F. AMPLIFIERS
30,OOO@ 10V

PR ICE : 3 for $ 1 .00
TU NE S 50 to 100 mhz - COMPACT A L L
ALU M . C ASE 12 " x 1 5 " x 6 %" WITH S K 600
EIMAC SOCK ET . 1 LARGE AIR V A RI A BLE SPECIA L - Just Arrived in Limited Numbers - 8 ·5031
CAP. - 2 SM A L L A I R VAR IABLE TR IM - small numeric readouts n ix ies with soc kets.

M ERS - T EF L ON MOUNT EO ROTARY IN· Price : 3/S5.00.

DUCTOR - GOOO FOR LI NEA R AMPLI ·
FIER - CAN USE E ITHE R 4 C X 150A o r 4 Coax ial relays, single pole . d ouble throw, av ailable in

CX250 - L ESS TU BE, PRI CE : . • . . $ 14.95 e a. UHF, BNC, Type N. Scecitv .

WITH 4 CX 150A , PRI CE : ........ $ 19.9 5 e a.
Price :S4 .95 each.

LAMBDA POWER SUPPLI ES. L:T 2095 , 0 ·32 V 2 amp.
rack mount. Like New.

ADJ U STABLE PR IN TE D CAR D BO X Pr ice:S34 .95 eacn.

F or R ack M ou n l
5 " 00 7 %.. - 16 slides and sockets - Inc lu d es Adapters 8NC to SO·239. Price : 2/$ 1.00.
3 0 double c o n t ac t position edge c o n n ec to r ty pe

P ric e : $9.95 ea. VACUUM VAR IABLES, UCS 300, 300 mm F, 10,000 V.

Price : $ 19.95 each.

SPECIAL

WINTRONI X MOOEl 850 INOUCED WAVE FORM ONE OF A KINO
ANAL YZER. This uni t , in con junctio n with your present Sorenson Po wer Supplies:
oscilloscope, permits you 10 view wave forms in th e range MA2830.28V.30A Price: $1 25.00
from audio thru MHz without any direct connection. The ERA O- 36 V, 50A Pr ice : $1 50.00
probe is simply placed over the tube in question and the ERA 0 -36 V. 20 A Price : $100.00
waVf: form is d isplayed on the oscilloscope. It ma y also be
usee as a high gain amplif ier to increase scope sensitivity.
Excellent for TV, radio , amplifier, and transm itter repa ir Transmitter, 110 W FM, 406-420 Mc. Rack mount. with
aod ma intenance . Brand new, with probe . power supply .
$HIP WT . 13 Ibs. Pric e : $ 19.95 ea . Price : $ 150.00

ALL PRI CES ARE F.O.B. OUR WA R EHOUSE, PHILAOELPHI A , PA . A L L M ERCH A N OISE DE·
SCR IBEO AC CU RATE LY T O THE BEST O F OU R KNOWLEOG E. YOUR PURCHA SE MONE Y RE·
FUNDE O I F NOT SAT ISFI EO. TERMS ARE CASH. M IN. OR DER 5 5.00. A LL M ERC HAN OIS E
SUBJECT TO PRI OR SALE. RF E - REM OV ED FROM EOU IPM ENT.

1206 South Napa Street SELECTRONICS Philadelph ia, PA 19146
2 15·468·7 8 9 1 215·46 8·4645
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191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010

Offset Side Mount Radiation Pattern
Reference: Dipole

•

Vertical Radiation Pattern TG5-S
--- Dipole
• • -. Isotropic

Horizontal Radiation Pattern
TG5·S

---Dipole
....... Isotropic

~ ~'.----

Electronics

8.2 dB GAIN OVER ISOTROPIC

ION FILE WIT H FCCI

Weight 3% Ibs.

MODEL TG5-S$1045 0 LI ST PRICE

GAM has what your
repeater needs
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h4 . l A BII])O

$11.77,,•

S a I e s

6 and 2 Meter

$1'( elf ItA1I0JrlS

ITS A BALUN FROM LA-TRONIX

Add $1.00 for shipping & handling

8 11 1)110111 _) THR OUCH JO "'II CONTINIOUS
V! IR .•.. ...•. ,I I IHE N H RII UTED . 11 11 ...

IlAtAIi CED H 011 111 LO"'D
POHR R"'TI~G .. " .. ... .,1Kt OC In PEP
I",PE O ~ CE RATIO ,. ,I I T ~2 011..,5
I ~ P U T CO ~ ~ECTOR, " .• ,..•. ,50-131
OU TPU T CON ~ECTlO N5, .. " .. " .ST ... ND... RO TER M I ~ Al lUG5

H .I.T ~ ER PROTECTIO N ... " .. ,INTE RNALLY H ALED

Add $2.50 for
shipping & handllnl

MODEL LA 150A

Gutter Mount Version $19.95

A'broadband ..isn't an all girl
orchestra.

Gain (2 Meters) 3db
Gain (6 Meters) Unity
Nominal Impedance 55 ohms
Overall Length 55 in.

Sale
Priced

IIlPRO VE YOU II AllTENNA PATTEIIN
AND REDUCE TYI FD II ONLY

•

I

Electronix
23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505

Phone: (213) 534-4402
HOME of LA AMA TEUR RADIO SALES

HALLETT

-

SPECIAL $24.95
155.00 V~LUE

Add $2.50 for shipping & handling

MODH 1 0 • UNlV I U .loI III "" AU • en ... Mlt tC..... CAU

LIMI TE D

Ignition NOIse Supprp~""lonKit

BONUS
THE BEST ANTENNA
PACKAGES YETl

LAE W51 " DELUXE" 51 Ft. Package
(Free Standing, 9 Sq. Ft. - 50 MPH)
CDR TR·44 rotor"
100 ft . RG5BNU coax cable
100 ft . control cable
Complete with one of the following
antennas:
HY-GAI N DB 10·15A $620
HY-GAIN HY QUAD $650
HY-GAIN 204BA $660
HY·GAI N TH3MK3 $655
HY-GAIN TH6DXX $675
Free stdg. base incld . NO/CHARGE
"HAM·M rotor w/RGB/U add: $ 60

FRT. Prepaid Cant. USA
.. "WE SELL ONLY THE BEST"

ELIMINOISE
I
I
I
I
I
I
I

...... =. 0- I
~~ I

.... = = "' ~ - I
" C' .. [j I
~~ ~ Q ~ I
E3:" 0 " 3
~ ~..............".,

•
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GET ACQUAINTED SPECIALS! ! !

2 Meter FM

THE BIG THREE
FOR '73!

GTX-10
10 watts output power nom.: ac
comodates 10 channels; rotatable
frequency selector; adaptable for
portable operation (with HamPak,

below). $199.95
(Includes 146.94 MHz)

GTX-2
30 watts output power nom. ; ae
comodates 10 channels; push
button frequency selection; back
lighted for night operation.

$249·95
(I nc ludes 146.94 MHZ)

$259·95

GTX-200
30 watts output power nom.; ac
comodates 100 channel combina
tions; features independent selec
tion of transmit and receive fre
quencies, and switch for pre
selected pairing.

(I ncl udes 146.94 MHz)

(Includes portabl& antenna,
eafryln g handle & mJh c flp )

uuv , IX Y OF TIIESI,'

lUG:; , IX /) WE WILl,
HamPak

I'll /(0 II' IN , I Battery pack lor GTX.10
portable operation. Uses

COMPLETE 10 0 cells (not incl uded) .

SET OF enYSTA LS $39.95
FREE .. , ..

$6.50
Additional per crystal
Crystal.
for Xmlt or rlte.lve

2:3044 S. CRENSIIA W BL VD.
TORRANCE. CALIFORNIA 90505

Telephone: 213·534-4456

SalesElectronix

Made in U.S.A.
In Facilities In·
spec tad by U. S .
Gov'!.
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SEE SLEP FOR SWAN!

$64_50
$29.50
$39.95

134

J oin the New Age of Amateur Radi o
Electronics! Equ ip you r ham installation
with one of these fine New Fully Solid-State
Transceivers . ..each m odel operates directly
from a n y 12 volt DC su p p ly:

SWAN 58·200 (200 warts P.E.P.l .. $779.00
SWAN SS-1OO 1'00 wens P.E.P.I .. $699.00
SWAN SS-15 11 5 W' tt' P.E.P.I . .. $579.00
1t you must operate from a 11 5 vo lt AC sou rce ,
o rder one of th ese power supply units:
SWAN PS·20 (For 5$-200/55- 1001

55·'5) $139.00
SWAN PS-10 IFm 55-100/55-15) . . $ 89.00

Avail able Accessori es Include :
SWAN 610X (Crystal Controlled

Oscillator) $ 53.95
SWAN 88-16B (S uper Select ive

Filterl $ 79.95
SWAN 58-208 (External VFO) $159.00
SWAN 88-1200 (1200 Watt P.E.P.,

tube-type, Linear ampl if ier .. . . $299.00

NEW, ECONOMICAL, FULL Y
SOLIO-STATE MONOBANOERS!!

Featuri ng many of the c ircu it ry d esigns of t he
multi ba nd units desc ribed above, these 15 Watt
P.E .P. input t ran sceivers will 'give years of reli
abl e service. Operate di rectly from 12 volts DC
with no rune-up t ime requi red. SS B and CW
modes, t ran smit ALC, smooth AGC, S-Meter,
an d no transmitter tuning to mess w ith. Includes
infin ite VSWR protectio n fe ature .
SWAN MB-40 17.0 t o 7.3 MH,) $249.95
SWAN M8-80 (3 .5 to 4.0 MH z) $249,95

MON08ANOER ACCESSORIES INCLUOE:
Your choice of solid-state amplif iers to boost
your range. Usabl e on any si ngle band from 3
to 30 MHz with th e appro priate plug-in filt er.
Price includes one fil t er . Please specify band
when orde ring .

SWAN MB-1oo 11 00 watt P.E .P.I .. $139.95
SWAN MB-200 1200 w a tt P.E.P.I . . $209_95

SWAN 1200X - 5 Band Linear
Amplifier . 1,200 watts P.E .P.
Built-in power supply $259.95

SWAN VHF·150 - 2 Meter Linear
Amplifier. 180 watts P. E.P. . . . . $299.95

SWAN MARK II - Linear Amp lifier.
2,000 watts P.E .P. 10 to
80 Meters $679.95

SWAN MARK 68 - Linear
Amplifier . 2,000 watts P.E.P.
50 to 54 mH z $679.95

SWAN 600T - 600 watts P.E .P.
10 to 80 Meter Tra nsmitter . .. . $589.95

SWAN 600R - Companion
Receiver fo r 600T $439.95

Custom 60DR . . . . . . . . . . $545.95
Custom with SS·1 6B $599.95

SWAN FM1210-A - 144 c ha nnel
combi nations are pr ovided
through indepen de nt switc hing
of 12 transmi t and 12 receive
frequenc ies with eight crysta ls
insta lled. Dy na mic mic rophone
incl uded. Covers 144 to
148 MH, $319_00

SWAN FM1210-A - Pedestal type
AC Power Supply . . . . . . . . .. $49.95

SWAN VHF-150 - 2 Meter Linear
Amp li fier . 180 Watt P.E .P. Built-i n
117 or 230 volt AC power supply. $299,95

SWA N 14C - DC Converter , adapts
to SWAN VHF·150 fo r m obile
operation. Also converts 11 7XC
and 230XC to opera te with a
12 voh DC source . . . . . . . . . . $69.95

SWAN 2708 - 260 watts P.E.? SS B
Transceive r. Buil t -in spea ker/AC
power supply. 3.5 to 29.7 mHz .. $469.95

Wit h SS-16B _ $529.95
SWAN 50Q.CX - 500 Watts P.E.P.,

SS B/CW/AM Transceive r. Cove rs
all amateur ba nds 80 t hru
10 Meters $529.95
With SS·16B Super Select ive
Fil te r incl uded $589.95

SWAN 117-XC - 11 7 vo lt AC
Power Su pply $109.95

SWAN 230-XC - 11 7 to 23 0 volt
AC Power Su pply $115.95

SWAN WM-1500 In-line Wattme ter
5,50, 500 & 1500 Watt scales ... $49.95

SWAN 600S - Speaker. . . . . $21 .95
SWAN 600SP - Deluxe speaker

with phone patc h .
SWAN 600R - CW Filter .
SWAN 600R - AM Filter .
SWAN 14-117 - DC Powe r

Supptv $139.95
SWAN 510X - V FO $53.95
SWAN 508 - VFO _ $159.95
SWAN 210 - V FO . ... .. •... $109_95
SWAN 160 - VFO $119.00
SWAN VX-2 - vox $35.95
SWAN FP-l - Phone Patch . . . .. $48.95
SWAN NS-1 - Noise Blanker .... $39.95
SWAN 444 - Desk Mike . . .. $28.50
SWAN 404 - Hand Mike .. . . .. $21 .95

Top trades given if you have Collins, Drake,
Swan, SSE, Kenwood, Tempo. Also needed:
quality commercial test equipment a n d
military airborne a n d ground electronic
equipment.

SLEP ELECTRONICS COMPANY
2412 HIGHWAY 301

ELLENTON , FLORIDA 33532
WRIT E OR PHON E 813-722-1843
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The NEW Excello Six Meter
Transmitter is the FINEST
TRANSMITTER in the VHF
field today!

Now you can GSa all over
your local community with
the NEW Excello Two Meter
AM Phone Transmitter!

All circuits are stressed to the fu llest output
to give Full Drive to th e nex t stage and final
o u tput .

Modulation is pure and full using the Finest
American Parts a nd American Labor . Shielding
is used between each stage.

Ei ther Fixed Mobile o r Portable . enough
p owe r to 050 yet No TVI . Un it Small and
Co mp act . enclosed In it perfo ra ted slP,,1case to
p reven t TV I a nd feedback.

'5
Net Price to Amateurs S

Complete with Tubes
Less Power Suopt v
$9.95 Solid State

95Net Price to Amateurs
Complete with Tubes
Less Power Supp ly
$9.95 Solid State

• Base Station
• Mobile
• Aircraft
• Boats

Tub! Complim.nT
6UB OSC
lE26 Fmal
12A X7 SpPf' ~h Amp_
6805 Mod ul;II0r

EXCELLO EX20S
Dealer Inquiries In vited

• Base Station
• Mobile
• Aircraft
• Boats
Tube Comphment
68A8 Ilsc Mult .
6CX8 Fmal Amp_
6A05 Modulator
l 'A X7 Speech Amp

~
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The New Exc ell o Novic e CW Transmitter
puts ou t a Fine CW Signal on the air . The u ni t
is Small and Compact and Complete with
Built-in Power Supply. Tubes, less c rystals a nd

key . S 'II!.Net Price to Amateurs ~
Complete F .O.B. N.Y.

See Your Dealer

li&@WTI©~=©W
80·40 METER

The NEW Excello CW Novice
Transmitter is THE ANSWER
to the New Amateur getting
on the air and enjoying the
GREATEST OF ALL hobbies!

Tube Compliment
51630SC
616 fmal Amp.
1 40 Melef Cod
I 80 Met~ Coil
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• SEVI ERVILL E, TENNESSEE 37862 •

• •• •
• 0 •: P~s~~~c..~(.'::.~~o~ 0 5 BE:• •• •• •• •
: 0 (jI~.R) 0 Standard:
: Communications :
• •• •
: 0 - e b!!t.'l alVlSlON :

: .......".. 0 :
• •• •• •• uS •
: • p\.. SELECTED ACCESSORIES :• •
: • Customer Satisfaction :
:. 17 Years Amateur Experience NSON.:
:. Fast, Personalized Service RONIC :
• T . A •• • rade-ins ccepted on •
• Most Equipment :
: P.O. BOX 332 GRIFFIN. GEORGIA.

• 30223 (404) 22B-3831 ••••••••••••••••••••••• ~~ ••••••••••••••
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NEW and SURPLUS
and

ELECTRONICS FOR THE
EXPERIMENTER

HAM

HAS INT£RNIIL CURRENT LIMIT. THERMAL SHUTDOWN. AND 
SAfE-AlIFA CO MPENSATION.

USES THE lATEST HATE-OF~THE-ART THREE TER MINAL REGUlATOR
CIRCUITRY.

WAHl;

$ 19 9 5

4 9 5

MODEL 3916

COMPLETELY PORTABLE

HEATS IN 5 SECONDS

SOLDERS UP TO l SG JOINTS
OR MORE PER CHARGE

RfCH"RGES AUTOMATICALLY
IN ITS OWN STAND

NO AC LEAKAGE OR INDUCE O
CURRENT TO DAMAGE DELICATE
ELECTRONIC COMPONE".,.S.

Greatest advance
in soldering since
electricity ...

("'t: O'O,",""'Ar- "'CTR""" C'

Th. "0"''''''0'' " _ "'" d.~._ '" _w'h• • " .._ '" .r,..., ..- '0,. ~ 's 10.., "'... 'oo """'". "..,.' "."', '.."".. "" ",,,,."",.f "","'.n'" ,,,~ "",n, '..... eo.e"" N""'''''''. ....' .,.,..., mo, ,u~'" ",","""" "', """".".. ".b'.

FOR 14011 16 DU~l,IN,lI N E PACKAG ES

"DIP CLIP" rc TEST CUP,.
COMP LETE: WITIi R£CHAAGING STAND, fiNE TIP AND
INSTRUCTION BOOKLET

12.85

"",,,....- 5 V D C
, 3 / 4 AM P

P O VVER
S U P P L Y

KI T"-~ ~ .~~ ,
, <

• ••

SIZ~ :

J ,SS" X6.2D"X2 .1 2" 3
~

k- . ' -I •
""!"t'#.~~ ''"'
~, ~

A L P HA - NUME R IC

KEYBOARD

$50 ° 0

MICRO SWITCH

MODEL SW-I06J9 oont~lna 6 1 * l$WlI Solld-State .witches
lncl ud lnq Ke y tops , ROM encoded In to EBC DIC .

MODEL RW-01l35 contain, 56 *7AIMS Reed switche s includ in9
~ey top., d iod e encoded in , o EllCDIC .

four dlgll electronIc cloc~ LSI circuit in 40 Pin DIP.
o..s lgned for direct o U!Put to Liquid Cr YOl~ 1 Di .p J ~y.

Internal o ption. incl ude : Alftrrn. Snooze. Seconds
Display. Reset , and 24 ho ur operation.

Other Model. Avsilsb le I"""'t" I
$93 0

1'ODl' 111

) rrPO\NER STRIPSCREST WITH: rUSE, SWITCH. AND lAMP

Ila
$ 147 0

.. ..-.

$14 9 5

MOS DIGITAL
CLOCK CHIP

,.,.
••••••••'.10."••••••••n,
",....

H ,
1.",no

W.'O
21.$0

._-OIM' . "ON'

'~ ''", '' -"", . " , ' v. no7'., • '!i • • ,..
I • '" • • '''''''''0 ""0· ... It.' ,,,
&\\.l '," .,,,, vo'
, ,, ••,\ • '0 ,...

, "'" • ' ''' • • VO'
. " • • ~ • • no
M, , ... .'" " 0 "

...... ,.;th m",",'''' W,"" ...-. 3,, --
0., DC & , ••" .. • w;" .
• lilI .' 112 . ' ,a l,o ' P,o"'1
•• , 't>., " . I'"'",,,. .,no'l• '1, .1 Ji$ . " W/H"O.." 'iB .• ' /h 111/'
II '/3 ," II.. ' . J/'

•"0 --

"c"
"0 '--" .

" ..
"G"
--M'
" 0 1"

"H'--
"~A "

"'J"
"M "
" COO......

M o e ", W M. DEPTH

Deluxe Electronic
Equipment EnclosuresDDlQl5ION PllICE

MoDEL '.. '.. ' 0 ' .,' ' _2 ~ <>n l OO-DP

905- U ... , .37 '.'72 , .7~ 12. 25 ' .W , . 9 '

910. U ... ' . 00 ' .172 2.37 2·30 2 . '2 1.95

9'5-U ... ' . 00 , • ' 72 3 .37 2 .~O 2 .2' ' .00
9'::o.U .ec •. 00 , • '72 ~.}7 2 ••5 2.25 a.os
9}o.U ,.~ ' .00 1.750 5 .37 2 . 75 2.5} .:: . 33

9~o.IX ... s.se 1 .1 72 5.95 2 .65 2.4} 2 .25

95Q.IX , .}8 6. 50 '.7S1! 6 . 81 }. I5 2.89 .::.67

~HEN OllD!llISG II[PU CE U WI'l'H rIl'l'l:lI cOWII CODE:

N ~U'tI!H • ," liED ~ 60 , Al1aOll • ,.. (lJl[1:N ~ 90

..""ph: 91<l-60 ' Nodel 9'0 wtt" II ~D ' t l tor)

NCBEX D
alpha _numericL::.JL:..J-=..l...:....L-=..L-=..L=..L::..L=.J
display bezels

OT HER DISTRIBUTOR LINES: IES_S>~~ I ..~ I

.TAB BOOKS 'WM"". ,.
lU~ETI[5 JIm &rei1]tJllieaJllqKullj

•
"'UJ'-~S WAHL
unhmrted BUD RADIO, INC.

rrm ",,,.. t ''' R.IO _''IS_~

1'mJ1 ~~~?".~"::: ,~~OLS ~ S!EWARI·WRRn f R COR PQRAlI On

KA ELE CTRONI C SALE S
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WRI TE FOR FREE CATAL OG.

VI SIT OUR STORE SATURDAY FROM
lOAM to 4PM. LOCATED OFF STE M- ~
MONS FREEWAY NEAR OAKLAWN. ~_
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sa.oo
3.25
3 .25
3 • .25
' .00
' . 00
1. 00

.<S

.so

. 40
1.00
1 . 00
1.00
1.00
1..25

$.2. 00
1, 75
1. J5
1.00
1.00
' .00

These were /
used i n tile
New Yor k
Stock Ex-
change

0 .. amp 1'0-5
phe.n l ock l oop n IP
ph... s e l ock l oop nIP
phase l ock l oop 1'0-5
f unction g enorato r 1'0-5
t one d e coder 1'0- 5
o~ amp nI P
po~u1e. r op llIIIP DIP
volt e. ge compa r a tor DI P
dua l cOIIlpar a to r DIP
precision vol t age regule.tor nIP
du"'l 741 op amp DIP
op amp 1'O-S
posi t lve DC regu1e.tor 1'0- 5
op llIIIp vol ta'}o follower 1'0-5
4 ~ue.d rant multiplior
com~r e. tor 1"0-5
2w audio 4lIIp DIP
RF-IF amp e poxy 1"0- 5
5V- 20Oma powe r suppl y l"O-S
';V- I A powe r supply IlIOdule 1"0- 3

each f o r 5 or l'IU~ ..

NE ~ )l

NE5bO
NE~61

NES6 5
NE566
NE!l67
NE5556

'"n ,
nl

'"'"'"LMIOO
LMJ 02
LM159 5
LM 311
LM 380
LMJ 03
LM309H
LMJ09K

E.ch. • • • • •• • •$ 3 . 00
Tan o r mure • . $ 25 .00

On ly $2 . 25

£&ch $ 2 .50
Te n o r IlIOn • • $20 .00

~Al}l j
0- 9 plus letters . Right hand
d.e i ll\ll l point .Fh.t-Paek typll

c Lon9 operating lih . IC
0I01t ge requirell\ents. I d• • l
for poc ket e ... l c ulators :: : ::

$ 5 . ,-, 0 e a c h

~AI}l"
Seven segment ,0-9 plus let t e r ••
Rig ht ha nd d ecimal point . Snaps
i n 14 - p i n DIP sQcke t or ~l.:r. . ,S.
IC vo lt...ga r eq ulrelJlsnu. Ide a l
f or desk nr pocke t c s lcu l ... tor. :

~LA 2Gl~Gl I}lU~IT~[]1}l
Pop ular di9it.<ll d:i. apla y tube .
This inc4nd.,scent fi ve vo l t.
eeven segmen t devi c e p rov i des
... 6 ~ hl <jh nUllle r al Whi ch can
be MO,ell frOlll ... distance o f 30
fe e t . The tube has " et a nd... rd
ni ne pin base l lloid e n.ble) a nd
a le ft hand decilll41 point • . . •

LED's , ."1
MY-SO r&d emi t ting l O- 4 0ma€l2V 5 f or 1.00

--<!A.......-
MV ~OS4 red LE D I S-IOa-fl V $. 30~ I(=- 10 for 2.50 ---.::::-
~ $ . 30

MV-IOB Vi8ib l e r ed S-701na' 2V 1 0 f or 2 . SO

GIANT "NIXIE"
Come s compl ete with Socket and 00700 Z02
Nurole r1 c Dr iver. Readabil i t y in hi gh am
bi e nt light • . . ZOD f ootlamberts brl ght
nes s }: All DC operati on. long l1fe w1th
no l oss of bri ghtness . Compat i bl e with
conven t 1ona l sol id state circu i t ry.

.AI}l~
Seven Segment . 0-9 p l u s l etters •
Sn"l'll i n 14-p in DI P socke t o r
Mo lex. Ope ra t e s wi th I C vol tage
r equi r e",e nt5. Long ope ra t i nq li te

.so

. )5

.>0

.>0

. )5

.>0

.>0

.ec

.". sc

.".ec

. eo
• >0

1.00

."
1.30

.5O

2 .50
1. 50
1.10

l.15
L I S
LiS
1.25
2 . 00

."1.60
2 . 00
2 .';0

""" "1

$5.95

~

IODV SAMP . 50
laDYBAMP .60
JaDV BAMp .eo
400V BAMP1. 00

74H';3
745 4
74L5 4
74t,S5
741> 0
74LJl
74J2
14L72
7473
HLJ3
7474
74L74
74 11 74
J4 76
74L71\
7480
74,B
7486

7491
7492
749 3
7495
74L9';
74107
H i ll
74123
74154

74192
H 193
74195

11" "' ide x 1 0. 5 " X 2.9" high

7400 series
$ . j S

. >0
. )5
.so
.)5
. )5

."

.>0

. )5
.>0
.so
. )5
. 50
.ec

1. 75
. )5
.>0
.50
.5O
. )5
.so
.)5
.so

1 . 60
1. 30
1. 75
1. 75
1. 15

. )5

.>0

.)5

.5O

.so

.)5

' 00
4HOO

7401
J 4H0 1
740 3."
74L04

4H04
J 405
741105

4H08
7410

4LlO
74H11

'"."
4[.20

74 H2 0
411 22

'"4L30

'"4H40

'"."...
'"" ,
<S'
4H50
451
4L51
4H51

7453

~E~[]~Y SAlEII
256x l 811 R"ndom Access Memo ry
ulTi""de"CO (l ~d' -- . TTL Compat i bl e

inpu t and out put . No clock or
ref resh requi red.

INTEL 1101 MOS
16 pin DIP- full data 2 56
It per BIT--- - each •

22.56

RECTIFIERS

~
Varo Bridges
VS44 7 2A 40QV $.90
VS647 2A 6~IO

35A St lld 400V 1.10
MR810 50Y lA .10
IN4997 SOY lA . 10
IN4001 lA . 10
lN4002 lA .11
lN4003 lA . 12
l N4004 lA .13

1-;""", ':;;:"..00,.'....__
CR's

IR1 22
l R122
IR I22
11\122

""OARO General
!~!~P~!?o~~O.9 )
t oucn-tone , encoding ,
pragra l11Tl ln\l eev tces •
[,ny f or panel mount -
fng . Sh e :

5 05 CALCULATOR

BABYL..Dn
•••SUDS LS
ONlY BACK GUARANTU;

Chi p ...nd data , only $9. 95
n...ee on ly (r e f undabl e) $1.00

3 CHIP CALCULATOR
This c a lcul ator set provi des ..n o f
the e l ec t ronics fo r an e igh t di<;lit .
floatin~ point calc~la to~ wi t h l e ft
l'land enuy. Keyboa r d , d i splay . c i o ck
g e ...e~ato ~ , a nd d lSpl ..y drive r 11. a l l
tha t need be add ed to make a c s lcu
that will a dd. subt~ ..c t . D1 1.l1 tip ,l. y,
..nd d i vide . OVer flow a nd neqa t l lie
s igna ls a re a lso provi d ed. COlIlp l ete
i n lio tructions to build.. calcula to~

i nc l uded . . . . • . . . . . . . . • . . . . . . . . . . . . .

Chips a nd data---- - -SJ.95
n..t a only------- - ----l.OO

( '. '"""Ol.~\¢\>

C..se and k aybo",r d comple te
only S2'J.95

5001 CALCULATOR
40 pin c a lculator chip wil l add, sub
tract, multiply. a nd divide. 12 digit
dis pl ay and c a lcu l a te . Cha i n c ... lcul
tio ns. True c r edi t bahn<;e sign out 
put. Automatic uve r flow i ndicatio n .
Fixed dec i ma l point ... t 0 , 2, 3, o r 4
Leading zero s uppression . COlIlp lete
data s upplied wi th c hi p .

This tnOd"lar unlt 1s ...ell
suited f o r our calculator
chips . I deal f or t he CTSOOS

12 d i git di s pla y and c a lc.
fixed decimal at 0, 1, 2, 3, 4 , or 5
lead i ng eer c suppre s sio n
s ev e n s egment D1ultipleKed o utput
t rue c r ed i t a ign di s p l ay
s i ng l e 28 pin c h ip

Chip . nd data- - - - - --------- - --$1 4 . 95
Da ta only (re fundable) -- - - - - - - 1. 00

C s are ne w an u y e s
l e .... s a re p l a t ed with gold or sol de r
Or de rs f or $5 o r IOOre will be Iioh i ",
peel. prepaid. Add 35¢ f or handling ..n
posuge tor smal ler or ders , residents
1n C...liforni......dd sale8 tax. IC o r
ders a re shi pped within two workday s

f receipt o f o r der-kits a re s hipped
ithen ten days of r e <;eipt of order .

SlO .OO mi nimum on C.O .D;'s (phone in) .
(9 16) 966 211 1 Zl..--95608

P.O . Box J
Cumi<;h...el
Caldol·n!a
ON ALL GOODS . . .
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·With
Spec

Sheet

NATIONAL EQUALS ON
"DIGITAL CLOC~K__

~"~:' ·~~lH~.:;~
S"le

a ny r e adout , $12.88

OAK FEATHER-TOUCH SWITCHES
. For RTTY
• Print"d Circ:u its

.~

Po"er & Brumfield
KAPRELAYS

o ":t c h" d Ca ICU;'lt O' h o a rd
w ith holes. a a a h o ' ·... I.. ss
s witche s • $2.50 Bo.rd

Pro p .. r lr e t d l.. d, drilled. " M ULT I P L}:X E I) ." w it h prol'" r
diod., s . He a d y t o J{o ! L'"ed w ith flur u "' " CA L T EC ll 'lI
!; OO I chi p ad , ·e .ti" e,! "t .$ 9. !15 or " Qual t o Cal Te c h
u r ~I "sl ... k c hip. " ,, ~' hoa rd "s.. s th .. " .. w m a o u fa c t u .....d
h y O AK , p r int e d - c ir c u it lu w _p ro fi l... F EA TIH:U TOL'CH
awitch.... s . O_t o _!1 i n w hit" w ith b la c k I"tlers . Dec im ,,1
w h it e with h la" k d ot. CE , CL a n d th" ." (u n c t ion
s wih' hea are ill hlue w ith whitt' c haraders. Iles ilt o ,'<!
br to p m n k" r . Si"", tl'h s 4 1/ 2 x 1/2". All etched con_
n e " t io " " link 10 l ake" 12 _pin ... djl,"'" (·" n n .. ctor .

. For Un iqu" Panal S ... itc:ha.

No. Sal" 0 8· ,49
o O· $.69 0 9. .4 9
o 1 • . 4 9 0 c e t . 6 9
o 2 . .49 0 eLt .6 9

:'U d . by OAK ( lI am's n"t... . 0 3· .4 9 0 - t .6 9
H.TTY. t ool da t a sys l ems, 0 4 • .49 0 + .. t . 6 9
s a m .. a s us.. d in K"yho a r<i 0 5 • .49 0 ---7- t . 6 9
Ca k lli a t or. SI'ST. !\'urmall y 0 • . 9 0 X t
O " 'V 6 . . 6 9pen. ,,"' 1 am" e ont"ds.
Ch ar a cter s an d I"t t ers 0 7· .4 9 0 • • . 4 9
.. " sily cllIlnJ:: "d . 3/,,'" hi A" h . ·Wh it .. top . bl"ck n umb ... ,..
Pr in ted ci r !"ui!. tll lue t o p . w h ite enar a ctera .

o Kit o f 17 . bove . ... Itche . f o r k eyboard $ 9 .

CALCULATOR
KEYBOARD

0 ~1

$~~:~~n:Gf1

Us ed in e lliculato.s . touch - tone . enc oding. p r ol!"ram mi na
de v ice s . 10 PU SH BUTTONS (0 to 9 ) & 2 u ncom
mitte d . All s witches have 2 s e p a r a t e poles & S s e p
a r a te b u s ses - tota lli n g 6 b u s s l' s & 2 4 p oles••• • An y
combioation of w h ich c a n b e ull e d l Size: 3 x21h x 1".

Dt~iT'CALCULATORCHIP'
S~,~]::~: I\lo" I"~~!~~'~I~rfu~n:: rT:~:: K_i?'·
<i IK, t T~I Sl!<02 . A ~O_pln DI P. Adds . mu ltl p]i"". - ,
s u htr,,,·u . a nd d h' id.,s . L's .. w ' th j-~o<gm ... ,,' \
". ,,,I ,, " t 8 . ~i xl" a , a"d L EW • . W .. ioclud o< M·h.. - \
m al ICS. lnstru c t i",," I" l>" i ld (' :t lculal"r. $9_95
o C T50 0 2 - S...... a ••bo" e Olwra t ea o n 9V b a t t ery

o C T5005 - S a me as abo ve ... ith MiEMORY _ $ 14.95

I~-;:. \e;.~: $2.981
0 1 1$ V A C: .)PDT . • 2 .11o 12 V OC: .)PGT . 2 .11

Excell"nt f o r " IIA:.t " u s e a s aotenoa s w it c h i n K. la t c h ina-,
t ransmit , rec e i ve , e t c . , and 100's o f comme r cial O T in_
dustria l uaes. Incl ud .... . p las l ic <! u ~ t - co \' er wi t h diagram
a nd hoo kup in fu, II _p in p lujI," _in ba" ... Contacts m o v a ble
g o ld fla s hed s ih ' ,, 7. s t a ti o n a r y overl a y , w ith s ilv" r cad_
m iu m oxide m o vables. All c ontacts 1 0 am p 3 P DT. Coil
d ata,11 5VAC 225 0 o h ms, 1 7. 6 rn a. 12 V DC 2 1 mao
1 6 8 ohms. Size : 21/4 " :It 1 5/ 16". Wt. 4 ozs. Ceoter p in
m is s ing. C u m ar Mfa-. t ype " Qual too.

Mlr. t:
0 5 .3 11

0 5 3 12

0 5 3 1 3

Defc r i ption
2a. p in, ceramic•
6.dlgits: A _B _D
24-pin , cera m ic, a n)' r ••d out . $ 1 2.8 8
4-d illih: C oD
2 8 -pi n , cer.m lc, lI ny ... ..d o..t. $ 1 2 .8 8
6 _d ig its: A_C
2 4 .pht. pintle , LED . n d $ 1 2.8 8
inca ndesce..t r.adouts, 6· d IJl: i t s: A.S

Cod e : A_lI uld Co un t. C- l PPS O utput.
B-oulput Hl rob.. . D_BCP

• Money Back Guarantee!
o STUD

2.95 PIIV'.T!!!~~!'
D . - D I G IT MAN-:JA $0 0 S.U 0 S .I$

MUX 'D PC BOARD 100 0 .IS D I .OS
Clock DCMs . VTyM, DVM , ~gg Bt:; B~ ::;
calcu l a tors , mult lple x .. d . 400 01 .15 0 1. ' 5o S _MAN _3A ' . f or . bova 500 02.55 0 2 .2 $

b oard. 5'.5 0 . 100 0 2 .IS

'0'
t 3.') _lli o d e A. ro )' .

W ill o u t p" rfu r m any o th ., .
DeM o n thl' markl' t todar,
n o t Ka S"OUll. n" t i ncande~
c e nt. bu t a de VIce that W I ll
R EAD almos t for li fe . ~IA~_

4 , Mo n s anto e qual.

"oeM'S"
INCLUDiES P.C. EDGiE
CONNiECTOR _ FRiEEI

5N7448 2 _95 3 for $8.

5N7448 1 .49 3 for $3.

5N7448 1 ,79 3 for $5_

5N7447 1.95 3 for $5.

5N74478.88 3 for $24

5N7447 3.50 3 for $9.

SN7447 8 .88 3 'or $24

2513 8.88 3 for $24

5N7448 2 .25 3 for $6.

5N74473_50 3 for $9.

Ve.

Ve .

Ve•

No

No

Ve.

Yeo

Ve.

Ve .

Yeo

No

Red

Green

Red

Red

Red

Red

Red

Yello

Red
Red

Red

*...1.. •. r
$1•• , Ol••,.y, ...c l....

.190

.27

.115

.2 7

•32t

•115

.190

,33
.2 7

.3 3

.33

LED MITY DIGITS

09.9 9DiRI1a1
C ounting
M odule $

Ki t includes : 3 x 2" prooted
ekt b oard , w ith fio _
J{ers too l Side_mound 'l l'\"
s o c k e t , MA:'Il _4 r e s i s t o r s .
7.14 1<, 7 4 75, 7 4 ~ O , hooklet .

5- MAN _3 * ··1'h.. (' law " . s o m ... s ...ll: m,.nj" mi " s io a-. hlJ hb ~' u s ... Sl .01'
I -MAN _.4 s o m e s .. .orm ..ots m ;'lsio a- . hobhy u . e. r .. ad uut. •... 1 .00
I_SLA _7 Ope_' . MAN-I , l - . " a- m nt m iasina- 1 .49
1 _SLA· 7 O peoa'. MAN.l , hubb y . s<> oW " " .orm .."ts mi~sin~ 1 .00
10_LiED HOBBY SUAPAIZiEl asst . U·I>ea . nu-test . • . • •. . • . • 1 .00
S _MONSANTO' . Opto Coupler " o r p r ;se . asst . no-test 1 .00
3 _PC. KIT, MA N _I . M AN - a . MAN _4 . au m ., a e a-m ...nt a m iaaina- 1 .49

MAN., L1TRONICS.MONSANTO.OPCOA

o 2 . M V 1 ", Amhtor . v is i b l " j um bo "pUKy l ens up r ig ht. .. . . 51 .00
C 1 .MVZ", TO.18 . Do m e . g ....... . v isi b le . .. . .. ... . . . .. 1 .19
o 3 .MY3", v i"ib le . ""0" " pin pak" , red. m i" j dome I..n.~ .. 1 .00o I -MV4., s t ud , hi lt h powe.., ..ed, 2-watt~ . . . . . . . . . . . . 3.95
o I_MV4H. , stud, h igh powe.., hi _dome. r e d , 2_watts 3 .95
U 3 -MYI OB, vi'''Ole ..."d, c lear , dome lens, TO_I!'! 1.00
D 3. MV I 0 C v isibl". red. diffused. d o m .. I .." s . TO.I R . . . 1.00o 3."",v~ ...* . a xial lead ll m i... rn- m ini d ome . de...... r ..d . . . . 1.00
o 3_IlIIY5012*. ~·i sibl" . red. sma ll d o m e Ie"" . . . . . • . . . . • 1.00o 2_MV~022·, j u m Do red d ome, TO-I S . vi s ib le • ..• ••• 1 .00
o a_MV50aO., jumbo clear dom... TO- 18. v isible, r e d . . . 1 .00o 1 ·MVS040. , 4 -LE D red array , with IS - l e a d pak ••• .••• 1 .49
o 3 -MV5054· , v i"ible. r e d . jum b o d ome I ..." s , u p r isr; h t ••• 1 .00
C 2 -MV5080·, TO _ I S . mic ro_mini. clear d o me. red - ..• .. 1.00
o 4 _MV 5 082. vi s ible. red. ('["ar flat lens. TO _ I S . . . . . .. 1 . 00

BI_MV5222· . jum b o d o me• .orre..n . panel sna ,,_in . • . . • .. 1.98
I_MV5322. , jumbo d o m.. , GaAs p, panel s o a p · i o Yellow. 1 .98

o I _MV.OOO·, c a r t r id jl," e pan.. l la m p . s e a led . r ..d , c le a r len. 1 .49
['] 2 . M T- 2 * , Photo Tmn s isto r . l ig h t " e nso r . T O-I lj .. . 1.00
o 1 .MiE_l., i n fra- r ed. para.b"lic len• . p in t ype. •• • . . • • • 1 .19
0 2 . M iE . 4 . , mfra-red, ' · invis lbl .. ••• TO- IS, J ilf. d om.. . . . . 1.19
a 2_MiE80· , infra- red . " invi s ib le", ax i al. m ic ro_mini 1.00

oPTO-COUPLERS *Mon. anto I£qu ival.. nt

~
0 MCA2. 30 * 1 500V P hoto Darlington Relay . . $ 1.00
o MCD l* 4 000Y "ola t ion Pho t o Tran.i.tor 4 .95

BMCD 2 * 1 500V I. olatlo .. P hoto Diode . . . . . . .. 1.00
MCTl * 4 000V hol. t lon Photo Tran.i.tor .•.. .. 4 .95o MCT2* 1 5 00V 1. ... . Uon Photo Tran. l.tor . . . . .. 1.00

0
0 MCT2-D* 1500V h o lat ion T... in Photo Tr.n.i.to r 1.98

O
MCTS-I0* 10.000 Y hol.tlon Photo Tr.... i .tor .• 4 .9 5
MCT5_2S*2 5.000Y I. .... tion Photo Tran . i.to r . 5 .95

" ~
o M AN-I ·

o M AN-8 ·

o M AN· S ·

o M A N-4 ·

o MAN-2·

o M AN-3 -

a \.nllO"' C; S
701" l M." . 1

o oPeO.· ·
11&..· 1 C••" ·11

MAN - 2

A ll fit 1 4 - p, n IC lI o"k " ts .
ti V 1 0 t o 2 0 m il s . 0 _t o _9
n u merala . plu ll I..tt ..rs & • M ons an l o Eq u a l.
d ..c imal. W it h a p ..c s h l' e ta. · ·M AN - I "p..." a .

o 15¢ CATALOG on Fiber Optics, ' ICs' . Semi's . Part s

T"rm. , a d d 1" ' ~t" lt.. Rated: " .. t :1O I
Phone O rd ... r.: W a k .... fie ld . 1'01 ",;,.. ; III 7 1 2 .1r,_ :1~211 1

Aetail, 1 1;_l !'! 11.,1 C" r min ... St., Wak,· ti ~ I,! . Ma " s .
(011 W" t c r Stre~tJ C.O.V. ·S MA \' In ; I 'H()~ElJ I

I
I
IPOLVPAKS

P .O . BOX ••2A LYNNF"I£LD ,MASS . OI ••O

HOBBY EXPERIMENTAL "LED"
o
§
§
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25·WATT SOLlD·STATE
SECOND GENERATION 2·METER
12·CHANNEL FM TRANSCEIVER

MAIL ORDER ONLY

18995
Plus 53 Shipping

From Olson Electronics•••
AN EXTRAORDINARY ...----......-.--,.

PURCHASE
OPPORTUNITY

- tnt erbenk No.

op erat ion . An AC power supply, additio nal
c rysta ls, and to uc h-to ne pad for au to patch
are also available . Fo r fu rt her informat ion or
p hone orders . contact Walt Corrigan
W B8PCP, Olson E lec tron ics (216) 535-1800.

Hu stle r 2-Meter Mob ile Antenna. 5/8 wave
length, stainless steel, 3.4 d B gain. With
trunk li p mobile mount and 17' of cable. ~

Regulated AC Power Supply . 4 amps, 12
volts . O perate th e Ultracom-25 f rom 117
VAC ho use current.
Crystal Certif icates. Fill out and mail to man
ufactu re r with desired transmi t o r recei ve
f requency indicated . Each certificate good
for a si ng le c rystal.
Touch-Tone Encoder, Ties Ultracom-25 into
rep eaters with TT auto patch facilities. Data
Eng ineering Model TTP-2 wired and inc luding
built-in mon ito r.

FREEl 107401.onC.t.log
Reg . $2 W910P OX Calcu lator
GIVEN AWAY with fi rsI250
catalog requests!

C lty, State _

N ame. _

o Send me my FREE 1974 Olson Catalog.
(OX calculator with 1st 250 reouests t)

Add ress' Act . _

4400

290 •

1920 •

................. .. . •••........

o Manufactured Prior to Revalu
ation of the Doliar-Manufac
turer 's Cost Today Would Be
Greater Than Our Selling Pr/cel

The Unimetrics ULTRACOM·25 is a 144·148
MHz FM transceiver with p rovision for 12
crystal-control transmit channels and 12
crystal-control receive channels . It featu res
rugged , commercial-Quality const ruction
throughout. The dual-gate FET front end re
sults in a sensitiv ity o f better th an 0.5 uV for
20 dB Quie ting It includes cont rols for
vol ume . powe r and sq ue lc h , illu mi nated
channel selector, RF p ower o utp ut si gnal
st ren gth meter, hand -held d yn am ic mik e
and mount ing bracket . The transc eiver is
factory equ ip ped f or ope ration o n th e
fo ll o w ing t reo ue nc tee-, .94 / ,9 4 S im p lex,
.34/.76 Duplex , .76/.76 S imp le x and .34/.94
Duple x . It also has an integ ra l 12VDC p o wer
supply- if you purchase it with ou r antenna
oetow. vcuu be ready tor im med iate mobi le

Please send me the follOW ing:
o Ultracom-25.
DX-067
o AC Power Supply.
B A-234
o Mobile Antenna .
AA-76 2
o Tou ch-Tone Encoder
DX-0 76
o Cryst a l Ce rt if icate .
DX-041 48 5

Check o r money o rder f or

I
I
I
I
I
I
I

I
I
II Ch arge Card N o . Zip 0 0 0 0 0
I 0000000000000000
• $ enclosed . (Tal a I Charge my pu rch ase 10 0000
l am: nl p lus applicable sales 0 BankAmerlcard

t axes). 0 Master Charge*
Good Thru Date:
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1 .40
1 .25
1 .80
2 .10
1 .55
1.55
1.55
1 .55
1.'5
1 .95
1 .95
1 .95
3 .50
3 .50
1 .20
4 .50
1 .20
1 .95
1 .95
1 .95
1 .35
2 .65
9 .99

a.., J--....~. '0<_

;Ja....
.0 8

."...

.n

§ .,.
.3'...

U KRIOI

o KRI02

o KRI03

· . ... . Sl .4.
· . . . .. 3 . • 5
· ..... 7 .• 5

KR

2a.....
$ _05

.0 8

.0 '•••."...

.u

• BII,
~ )-..., A", :I
' T·... 10 "-

NTEGRATED
CIRCUIT
SOCKETS

~
14.PI.. DIP
14_Pi,,' WI.. iii ' . -S .4 5
14_Pi,,: Side ... r.p . •5.
18.Pi". DIP _tl .OO
l a ,Pln Wi.. W· · · · .50
TO _5 Ii A_ '0 .r.p .5.'- · '..·· .2.

Tar",. ' arlrl p.", l all:" R.tad, n..t :to
Pflo _ ·Ord.,.. , W a b fi.. ld . M..... ~ 6 t7 1 2 ,15 _3829
Rat.ll , 16· 18 [1",1 Carm in ~ !it.. ~ak ,; fi ..ld . ~I.•••.
(off W a l". S U ""O C. O.D. .s MA'i BE PHOSt.ll
[J I5C CATALOG nn Fiber Opt ics . ·ICs· . Semi's. Parts

POLVPAKS
P .O. BOX ...2A LYNNFIELD.MASS.Ol."0

0 5 U4
O S R4
0 8 6 8

SILICON TUBES

54.50
S2.95

S2.95
Sl .9S

1.49
1 .95
2 .95

53.9S

..,.

Y• •
Y..
Y••

N.

c... H••t
51....
H.
H.
Y• •
Y••

T08
o,p
0'.D'.0'.
0'.0'.0'.

T)l'p.

sal. HC-MOS" IC
' ::: CIRCUITS
1.15 a 74C187 2 .50~
••5 0 74C160 3 .50

1 .79 0 74Clel 3 .ao
1 .59 0 74C182 3 .50
1 .79 0 74(;183 JI.50

Lar'·Oes' Selection TTL la,
s " "' g. " OIP" P . c Ord b~ In" n boo . ~ S P<'"" "h , . u n 1 " OS LY"

7 , " ..,.
r "'· .8 0 o S N7 4 . 1 1 .50

~ 'H"'"
SH7400 $0.30 SN7440 . 3 0

~ ..,.., ••• SH74151SN7401 .3 0 SH 7 44 1 1.40 5"74.3 1.50 SN74153SH7402 . 3 0 SN7442 1 .25 SH748S 1 .41 SH74154S N7 4 0 3 . 30 SH74 4 3 1 .3 5 S H7 4 8 6 ••• SN74155
I t SN7404 .3 ' SN7444 1 .35 S N7 4 8 9 3 .75 8SH741 56S H7 4 0 5 . 3 ' ~ SH 7 4 45 1.35 S N7 490 1 .50 S N7 4 1 5 7>0 SN740& .ss SN744& 1 .&5 o S H7 4 9 1 1 .50 o SN74158~ '" S H7 4 0 7 .ss SH7447 1 .65 §SN7492 1.10 o SN74160• • ~ SN7408 .3' S N7 4 4 . 1 .50 SN7493 1.10 BSN74161J : SN7409 . 3 ' 8SN7450 . 38 SN7494 1.10 SN74162.. " S N7 4 1 0 .3 0 SN7451 .38 ~ SN7495 1 .10 8SN74163.. I SN7411 .38 8S N7 4 5 3 . 3 ' SN7496 1 .10 SN74164al 0 SN7413 ••• SN7454 .•0 SN74104 .ss

~ SN74165o §SN7415 •• 8 §SN7455 . 38 SN74105 . ' 8 SN741.0i 2 SN741. .98 SN7460 .38
~ .H"'08 1 .25 SN741.1SN7417 . 98 SN7484 . ' 0 SN74107 .8 0 SN74182e t 8 SN7420 .30 8 S N7 4 6 5 .s0 SN74108 1 .25 BSN74192::E III S N7 4 2 1 . 38 SN7470 . 8 0 SN74112 1 .25 SN74193• 8 SN7422 .3 ' §SN7472 . ' 0 SH74113 1.25 511I74194BS N7 4 2 6 .n SN7473 .os
~ .H""8 1 .25 o SN74195SN7430 . 3 0 511I7474 .8 ' SN74121 . 7 0 BSN74199o SN7432 .30 BSN7475 1.30 SN74122 ." SN74200o S N7 4 3 7 . 8 0 SH7476 .7' SH74123 1 .20• r llCt01'J' ~".r".dl 8 S N747 8 . 98 SN74140 • • 0SN74ao .7'

Mfr.

w••t l"aho.. WC3I34
H"tl....1 LM3ao
C .II: . PA263
T.x.. 5N78024

r"'~ PiV 2 ....... 4
LOWEST PRICES ., - " so ~$ 'O~

<-) 100 .0 .EPOXY SILlCON ~. 200 .0 7

RECTIFIERS ::: : ~~
800 §...• ... .t<O... ' .. ..I... ~ 1000 . 1 a

EPOXY
rULL WAVE I
SILICON
BRIDGE
RECTIFIERS

Typa
o 74COOo 74C02
o 74C04
o 74CIOo 74C7J1o 74C74
o 74C78

14 1

NATIONAL'OP' AMPS
BUY ANY 3 _ 'A"II: 10"-

8'" D• • criptl... Sal.
LM·3100 Super 723 V. r.a Sl .49
LM.301 H I · ...rlor....nc••",p ••• .49

§LM_302 Volta•• folio 1 .49
LM·304 N y : . 1.4.
LM·30a POll , V . re• . . . . . . . . . • 1.4.o LM.307 $1.1_ 741 . . . . . . . . . •• .59

8LM-30a Super • • 1. OP ."'P 1 .50
LM.309H 5Y 200 "'II Y 1 .50o LM_3091( 5V I •• ",. Y 2 .25

gLM - 3 1 1 Co_r.tor . . . •. .. . . . 1 .50
LM·320 M I SV 1-.",. V.R.a . 2 .9S.o LM _320 M ill 12Y 1_."'. V.R•• 2 .95o LM .320 Min 15V 1 _.",. V.R._ 2 .95o LM .350 D....l _Ipher., d'I " . a 9o LM.370 ACe "_Ich op .",p 1.49

BL"' .371 R.F. I _F. OP .",p , .. • . . .69
LM·38~ 2 -w.tt ...dio .ntPllfler . 1 .95

-TO_3 c.... - otfl.r. TO.5

W.t..

o . W
o 4W

o O...IIW

o

o ,w
o .w
o 3 ·aw
o 8W

SCS TBA800
Motorol. MII:P9000a
Spr••_ 2277

F.lrchlldt 739
D...ISt••• oPr. . ....p

I . W lt h b.. llt -ln p •••"'p. All 9 ·24"! to a -18 010",. lo.d
8 ..... A" ... 3
T.k.l0.,.

Rem c ve d fr o m n"'..... ",q Uijl
m e n t l I n c l u d ",,, pop u lar
2="17 4 ' door k no b' tra~si8 
l o r TO - 3 6 . g e r m anru m ,
1'1'01' 1 5 0 .....at t e, \ TBO
t10V: 15 I\m l''' . 40 h ft,. For
ig n ition . hi ll:h 1"' ..... l"r trnn~·
m itt .. r s , e tc , "t " u nt " d on
h" a l si n k 5 x 2 1, . '~ x 1 1/ 4 " .

o ,~ •$1.49
HIGH POWER
TRANSISTOR :I for $:1

WITH HEAT SINK

'HAM" UHF 400 MC
HIGH POWER
TRANSISTORS

..~ ° $ 3 9S
510. •

By RC A or ",qual 2="3 6 32.
=" P =" . 2 3 a tt.. 3 amp...
TO -6 0 cas", ilh . tud mtg.
Ve EV max 6 5.

'AUDIO
AMP
ALLEY'

HIGH \'OLT lAMP
PIV SALE

B2000· 1.00
3000 1.35

~
4000 1.65
5000 2.25
6000 2.96
8000 3.50

"J 10000 3.95

ALLEN BRADLEY
'TRANSISTOR'

POTS
Tr ,,~ f ' . Any 4
S(' t~ """"'U I $1
. dj ... 1. O~

Ohm. 0 7 .1111.

8 75 0 1 0 .0 11.

100 0 20 'OK~::J 200 0 2 5 . 11.
0 2 5 0 0 5 0 . 11.

85 0 0 D 7 5 .K
750 0 lOOK

§1.011. B25011.
2 .511. 2 M• •
5 .011. O S M• •

aD
ALLEN

• , BRADLEY
'MICRO·

~ POTS'
r »... G. I 2 - tI .... ~

I ;1 - h'jth. "'I " ..n t ~ I I
h"I.. . " ', Ih sh" lt. ]. n""r,
,m", .. . " i"n - p • .,,,f h' lr l,
rr" 'I. 2 for $1Ofo__ LJ 2 .5.

§ 15 0 5 .01l. 0 25 .11.
100 0 7 .1t 75.a
500 0 1 0 .• B100.11.

0 2 .0 11 0 :lIO.• 0 II M••

\\ "" L,, " k n,u Il".h", . ..
S ,,- ,,· ' lpn a' , ~m..
I · ,,,,, .
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eWlnalOmmer Cruises.

C ity S tate Zi p .

Cap'n Mike . Windjammer Cruises.
P.O. Box 120, Dept. -934 0
Miami Beach, Florida 33139.

Send me the little, free book!

N ame .

Address _ .

We'll show you more of the West Indies
than you'll ever see out of a hotel room

window. You'll set foot on Dominica,
Montserrat, Guadaloupe, English

Antigua and French Martinique.

You'll skindive , swim, snorkel, prowl
uninhabited beaches. You'll limbo,

calypso and rock to a steel band. Take
a night watch or fall asleep under a

star spangled sky. 10 days from $250.
It could make the best-seller list!

•••••••••••••••••••••••••••••••••••••••••••

,

.'\ '

\

:"\5\5 · ,,omm\t\

•

•

•

A little.. free bo k that can lead
you to t adventures on a

be~'u ' n theWest Indies.
- \~ . .

1 • 'Ill

.",.'" ~.' ':Ie .
, ~. .,/~ '.'1~ ,

• .. » .j ,rk~.*t
; .' ~ 7 '. ' .-.

•

••

"
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In this issue, do you think there is a need for
more

OUTPUT

• ••

100'

" PS-<i021
Oft

2N339

6.81<

06'

201< POT

A simple and stable sub-audible tone genera tor for
PL use with FM repeaters. With miniature com
ponents it can be made postage stamp size end
tucked away into any rig . For stability. mylar
capacitors and film resistors are best, but carbon
resistors can be su ts titu ted successfully. It was
originally designed for 100 Hz outpu t and th e 20k
poten t iom eter is used for adjustin g this to opti
mum. Thanks to WBBOQC.

Simple co nstruction projects

Complex construction projects
General interest ar ticles
Humor art icles
Specialized columns

Operat ing news

Comment (a) :

Yes No

o 0
o 0
o 0
o 0
o 0
o 0

+ 12 V

".
+ I .

+oo R, eo

J 47.
1K

0 el) I

6

750 1< 51 K

+ 12V

8Z0pF

Comment (b ):

Comment (c):

A preamplWer designed for use with a stereo
magnetic phone cartridge using the MC1303. The
Ie is a dual device and only one half of th e preamp
(one channel) is shown in the schema tic. Build the
other half exactly th e same as th e first b ut change
the fol lowing pin numbers to th ose in paren th eses:
6 (5), 5(8), 3 (11 ), 4(10) and 1 (13).

Comment (d) :

Use a I ~V hearing aid bet rery moun ted inside the
sHmline handset. CI is approximately a .5-3 W,
with I ~V. 1 fo und no need for R I. Thanks to
K 2Z CU.

Fill out this form immediately and mail it
with the Reader Service coupon on the re
verse side (or vice versa).

o
o

Do yo u receive 73 from subscription

newsstand

BAC' OF"
SUMut£ FW>

6~~

~S imple h c ok-up
f or a Touch
T one pad
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READER SERVICE
Please eithe r tea r out this list o f adve rt ise rs a nd send i t
in to 73 wi th as m any bo xes checked off as you would
like to see brochures, data shee ts or ca talogs ... or
else make a copy and send that in. Include your zip
cod e . please . Send money directly to advert isers.
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Possible aurora 9, 10, 19,20.
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we sr CO AST
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JA ' .....

MEXI CO

' Hll ,PPIN U

PUE RTO RICO

SO UTH A FRI CA 1
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JAP ,,"N

ALASKA

ARGENTIN A
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CA NAL l ONE
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HAwA II
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[.H, Nelson

Good (Open) Fair ( D) Poor

September 1973
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®@ 11 12 13
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13 2, 133
50

LA Elec. Sales
Linear Systems
Madison 93
Meshna 123
MFJ 87
Midland 72
Milliwatt 92
MITS 89
Morgain 35
Newtronics 76
Nurmi Elec, Sales 30
Olson 140
Palomar 4 1
PE MCO 125
PolyPaks 139, 14 1
P.Wood 122
Radio Amateur Callbaok 67
Regency 96
Robot 36
RP 87
Savoy Cover II I
Selectronics 129
Sentry 11
Signal Systems 42
Step 134
Solid Slate 131
Stahler, A. F. 74
Standard 5
T EeD 78
TPL 11 3
Tr i-Tek 52
Unidyne 84
Vatpev 68
Vanguard 52
Van,W2DLT 41
VHF Engineering 120 ,1 21
Vibroplex 74
Waller 110
Windjammer 142
Wolf 78
World QS l 41
Yaesu 18
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Antenna Mart
Ante nna Spec
ATV 74
A&W 126
Babyl on 138
Bomar 63
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Clegg 7
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Data Engineering 11 9
OuPage 114
Dynamic Electronics 74
Electronic Distr . 44
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Erickson 124
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Freck 92
GAM 130
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Genave 94
GLB 78
Godbout Elec. 118
Grego ry 80
Hal 109
Hamno mcs 46 . 9 0
Heath 32,33
Henr y 23
Hobby Industri es 56
Hv -Gain 104,105,11 6 ,

11 7
ICOM 14
Interface Tech . 44
International Elec. 98
Jan 88
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Jell ·Tronics 128
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Coupon expires in 60 days . .
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not solicited. Correspond

73 Stu ff
FM A t las 63
How to Use FM 6 3
Subs 99
Boo ks 100
Rare OX O ffe r 101

• R ea d e r service inq uir ie s
dbectlv to company .

Mail to :

A ddress _ ,38",.,lIIJAI

....[ II TO II 'CQ ,.

SOU TH A F RICA 1
11""''''.''''''
1 1 '. 38 1'1 ,. ,. , . '. ,.

,,, ..
".,... ,.,.,,,... 1 1

,
,

..U s. $ II

E...srCQAsr

Call _Name _

___ _ ___State__ Z'p _ A = Next h Igher frequency may be useful also .
B = Dif licuf t ci rcu i t thi s period.
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BASSETT

MODEL DGA·2M

$29.50 postpaid

in U.S.A.

• 2·6·1D·15·20·40·75

• Low weight, low drag,
high strength
fiberglass

, Polished
chrome brass
standard %·24 thread

, High gain collinear
on 2 meters

• Identical size, cost,
and appearance

Ilgh efficiency mobile
lnd portable antennas
'orall amateur bands,
'AP, MARS, CB,
mURITY,
UBLIC SERVICE,
ARINE, AND

,DVERNMENT USE.

, FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD
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Crusader Castle ruins at Karak

Seventh century mosaic map

Lin at desert stop wearing
her Bedouin schumagh

Teleph one and TV via Satellite

Jordan Intercontinental

One of th e 28 YL ops at JY6K IV

•
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