THE PROPAGATOR

MONTHLY NEWSLETTER OF THE ILLAWARRA AMATEUR RADIO SOCIETY
PO BOX 1838 WOLLONGONG NSW 2500

VOLUME 81, NUMBER 7. AUGUST 1981

MEETINGS ARE HELD ON THE SECOND MONDAY OF EACH MONTH (EXCEPT JANUARY)
AT 7.30 P.M. IN THE CONGREGATIONAL HALL, CORNER OF COOMBE AND MARKET
STREETS, WOLLONGONG. VISITORS ARE WELCOME TO ATTEND MEETINGS.

NOTICE OF MEETING:

The August general meeting of the Illawarra Amateur Radio Society will be
held on Monday 10th August at 7.30 p.m., in the Congregational Hall, Coombe St.,
Wollongong.

— —

UHF REPEATER UP AND RUNNING: _

The Society's UHF repeater, VK2RUW is now fully operational from a site
to the south and east of central Wollongong. The channel number is 8255
(0ld channel 9), and the frequencies are 433.225 MHz in and 438.225 MHz out.
Coverage around the city appears very good, especially in the northern suburbs
which are shadowed from the VHF repeater (channel 6850). Special thanks to
Graeme VK2CAG for his work on the repeater.

At the moment it seems that UHF gear in the area is pretty much limited to
a small number of handheld units, but hopefully there will be quite an increase
in activity. It is also hoped that some UHF equipment may become available at
attractive prices,

COMING EVENTS:

*% The meeting on Monday 14th September will have a guest speaker from the
Tonospheric Prediction Service. ;

¥%  Jamboree of the Air is coming up in October - start thinking about antennas
and camping equipment now!

** The c¢lub AUCTION will be held on Saturday 14th November.

*%  The fifth Conference of Clubs is being hosted by the Illawarra Amateur
Radio Society in Wollongong on Sunday 1st November 1981,

REGULAR ACTIVITIES:

*¥  Righty metre net, 3.565 MHz at 8 p.m. every Sunday.

%%  lawrence Hargrave Award session, 21,170 MHz at 3 p.m. on Sundays.

*% Slow morse net, 28.44 MHz, Tuesday nights at 8 p.m. - newcomers welcome!

ERRATA: In the July 1981 Propagator, on page 4, a modification is shown for
improving the ALC action in the TS520S.

The PURPLE WIRE should NOT be moved as shown in the sketches. The purple
wire should remain as shown in the "BEFORE" sketch.
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ILLAWARRA AMATEUR RADIO SOCIETY - INFORMATICN

MONTHLY MEETINGS: Second Monday of each month (except January) at 7.30 p.m. in the
Congregational Hall, corner of Coombe and Market Streets, Wollongong.

CLUB NETS: Phone nets are held on six metres (52.525 MHz i, 8.30 a.m. Sundays), and on
elghty metres (3.565 MHz, 8.00 p.m. Sundays). An informal morse net is held on 28.44 NHz, at
.00 p.m. on Tuesdays — nervous newcomers to CW are expecially welcome on this net.

MONTHLY NEWSLETTER: The Propagator is usually posted to reach members during the week before
the monihly meetings. Technical, news, and humerous items are always wanted. "For Sale" and
"Wanted" advertisements are free for members. Give your material to the Editor, or any
Comﬁitteghmember, at meetings or during the month. Copy deadline is the last Tuesday of

each month.

MONTHLY BROADCAST: 7.15 p.m. on the Sunday night before the monthly meeting, on VHF repeater
50 (Ch 5), UHF repeater 8225 (Ch 9), 28.46 MHz, and 3.565 MHz. The broadcast officer is
always looking for news items, and would appreciate any contributions.

SLOW MORSE BROADCAST: From VK2AMW on Monday nights (except meeting nights), 7 to 8 p.m., on
1.805 MHz in the 160 metre band.

W.T.A. BROADCAST RELAYS: Sundays at 11 a.m. and.T.30 p.m. through VHF repeater 6850 (Ch 5).
The 11 a.m. broadcast can also be heard on T7.146 MHz A.M.

AMATEUR RADIO CLASSES: Provide all the theory, regulations, and morse tuition needed to obtain
the amateur Novice, Limited, and Full licences. Classes are held on Fridays, 6-9 p.m. during
term time. Contact any committee member for further information.

VHF REPEATER: VK2RAW, Channel 6850 (o0ld Ch 5) - 146.25 MHz in, 146.85 NHz out.
UHF REPEATER: VK2RUW, Channel 8225 (old Ch 9) - 433.225 NHz in, 438.225 MHz out .

QSL SERVICE: Club members who are also W.I.A. members can deliver and collect their QSL cards
at club meetings.

LAWRENCE HARGRAVE AWARD: - the award of the I.A.R.S. - Stations in VK must work 10 members of
I.A.R.S5. Stations outside VK must work 5 members of I.A.R.S. Club station VK2AMW is worth the
awerd bty itcelf for any amateur. Cost is $2 or 4 I.R.C.s (within Illawarra only, cost is $1
and asard coust be collected personally from a club meeting). QSL cards are not needed for
verification - send callsigns, frequencies, GMT, and payment to Box 1838, Wollongong, 25C0,

NEMBERSHIP ENQUIRIES: For information about W.I.A. or I.A.R.S. membership, see Geoff Cuthbert
VK2ZHU at club meetings. To join the I.A.R.S. by post, send your $5 annual subscription to
the Treasurer, I.A.R.S5., P.0O. Box 1838, Wollongong, H.S.W., 2500. For general enquines, write
to the Secretary at the same address.

SOCIETY PRESTDENT: Keith Curle, VK20B, 24 Beach Drive, Woonona, 2517.

VICE PiESTUENT: Ron Dorin, VK2VOE. SECRETARY: Dave Meyers, VK2FBP

TREASUHd=R: Geoff Cuthbert VK2ZHU. CONNITTEE: Mike Keech VK2VXS, Jock Taylor VK2JT,
Eric Fien VK2YVF, Paul Engbo VK2DTZ, Lenis MckKay YK2IMR, Brian Wade VK2AXI.

QST ENQUIRIES TO: Mike Keech VK2VXS and Paul Engbo VK2DTZ.

LAWRENCE HARGRAVE AWARD MANAGER: Mike Keech VK2VXS.

BROADCAST OFFICER: Denis hicKay VK2R (phone (042)847786 ).

PROPAGATOR EDITOR: Brian Wade VK2AXI, 72 Murray Road Corrimal 2518, phone (042)841381,
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Interest has been expressed in the Cl0OS Keyer/Instructor I described
in my article 'Frojects and Problems' in last month's Yropagator,
the modified circuit of which is given. Vhilst I recommend reading
the article in '73 liagazine' for details of its operation, the
following constructional details may be of help.

1) Keyboard. The keys must be unsoldered from the Video Brain
keyboard and the board can then be used as a drilling template.
Arrange the keys in the desired pattern on a suitable piece of
gingle-sided pc board and drill two holes for each. The pattern I
chose is as shown. Holes for the two leds can also be drilled.

The copper side can then be etched to leave an island of
copper round one hole of each key, the other beirg connected to the
common earth. Exceptions to this are the LETTER and FIGURE keys
which must have both holes unconnected to earth.

Next solder 4 brass countersunk screws to the copper earth
side of the board. These are for attaching the board to the top of
whatever box is used. Also, remove the unwanted signe from the keys
for the two bottom rows (I used Brasso and plenty of elbow grease).
The board can then be covered with 'Contact' and the keys soldered
in position, after which the cleaned keys can be redesignated with
Letrucet.

2) Diode lNatrix. First, make out a diagram - one diode for
each dash pius one for 'end of character'. Note that the matrix is
split into two sections feeding Nor gate inputs, the +12V being
switched by a flipflop operated by the LETTER and FIGURE keys.

Two rectangular piecee of Veroboard, 1/10" spacing, with

about 35 and 25 strips respecvi%gly, are spaced apart about 2",
copper sides out, by pieces of stiff copper wire soldered in each
corner, the copper strips being at right angles to each other.

The 35 strips on orne board will be connected to the keys, and two
groups of 8 strips each are chosen on the other board for the input
bueses to the Nor gates. The 10{ pull-up resistors connect, like
the diodes, between the boards. Diodes can. then be inserted as

per the diagran, care being taken that none is reversed, and the
matrix checked and checked sgain. Vhen you are certain that all is
vell, the corner wires can be bent outwards aliowing the boards to
be brought close together, and the resistors and diodes soldered in
position. The corner wires are then removed. This method gives a
compact and sturdy unit, but means that once soldered up, errors
are virtualiy impocsible to rectify (no pun intended.)

I will deal with the Zeyer and Instructor
sections, which cun both be accommodated on 3" x 3" pieces of

Next nmonth
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Adapted From KIGN, in Dec.1980"73" by
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12 KEYS. THE REST WIRED SIMILARLY,
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Fig. 2. The keyer subsection uses CMOS integrated circuits. All unused CMOS gate inputs are tied to 12 volts as recom-
mended by the manufacturer. Q1 and Q2 are general-purpose transistors, and many substitutions will work.

NOR gates 1C6a and 1Céb
are wired as inverters to
form a CMOS oscillator
running at about 700 Hz (60
wpm corresponds to about
25 Hz). Thus, a new bit code
appears at the output of the
counter every 1/700 of a
second.

The keyer logic responds
to whatever code is pre-
sented to it, generates the
appropriate letter, and re-
turns to its ready state. Be-
cause the generation of the
letter is slow compared
with the speed of the count-
er, the counter has counted
from 0 to 31 many times
duting the time it takes for a
letter to emanate from the
keyer. The code present at
the input of the keyer upon
completion of the letter
will therefore be a function
of the letter length, the fre-
quency of the counter oscil-

lator, and the frequency of
the keyer oscillator. Since
these are unrelated quan-
tities, the bit code present
at the counter output when
the keyer is ready to gener-
ate a new letter will be in-
dependent of the bit code
of the previously generated
letter. Thus, random letters
are generated.

Only 26 of the 32 possi-
ble counter states represent
valid letters. Rather than
detect these 26 states, we
detect only the 6 states that
are invalid and disable the
Instructor output if one of
these should occur. In fact,
we need detect only 5 il-
legal states since the state
11117 corresponds to the
condition of the keyer with
no keys depressed and no

output will ensue. Logic
gates (2, 1C3, 1C4, and

IC1a and IC1b comprise the

unwanted-state detector.

The output of IC2d goes

high whenever one of the -
forbidden states occurs.
This high is passed through
ICba and IC6b and holds
the register, composed of
D-type flip-fleps 1C10A,
1C11, and IC12, in a set
mode. That is, the output
lines of the register are held
high (11111), which is equiv-
alent to having no keys
depressed. No letter is gen-
erated. For all other combi-
nations of B1 through B5, a
letter is sent. There is no ap-
parent pause in the output
of the Instructor since new
combinations of bits are+
cieated every 1/700 second.
Switch S1in Fig. 3 allows
the Instructor to be turned
off by holding the register
in a continuously high, or
set, mode. The keyer may
then be acuivated by the

keyboard and diode matrix.
When S$1 is grounded, the
Instructor sends random

“letters in a continuous se-

quence. In its middle posi-
tion, S1 is connected to the
output of one-shot IC7. IC8
is wired as a four-bit count-
er that is clocked by the P/S ~
line of the keyer. Since the
P/S line goes from low to
high after the generation of
each letter, IC8 is clocked
one count. When four let-
ters are counted, the one-
shot is triggered and its out-
put goes high for a period of
time determined by'R1, R2, »
and C1. This high disables
the D flip-flop register by
setting it. The fifth letter is
completed, but a new one is
not generated until 1C7
goes low. This period of si-
lence can be made long,
short, or nonexjstent de-
pending upon the position
of S2.

ctd. next month .
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RELATIVELY SPEAKING

Dave Henderson, VKEVAV/YKQ

I was reading the description of a piece of transmitting equipment at work
last week, and I thought that the details may be of interest to other readers.

The power supply consists of two external, oil filled, self-cooled trans-
formers which take power from the 11 kV, 50 Hz, 3 phase line reactor combination,
and deliver 12.8 kV at 500 amps to the rectifiers.

There are four rectifiers. Each has 12 silicon rectifier stacks. Each stack
has 30 diodes with capacitors in parallel to equalise recovery time of the
cells,

The power is supplied to three oscillators. Each oscillator has two sets
of 2 pilotron vacuum tubes in push-pull and is shielded by Tmm aluminium sheet.
The three oscillators produce 600 kW, 800kW and 1200kW respectively. Total
power delivered is up to 2.6 Megawatts of R.F.

The transmission line is a 20 meter long, water cooled copper buss-bar.
Peak line voltage is up to 15 kV of RF, and peak line current is up to
1500 amps RF. -

The power is delivered to 15mm OD water-cooled copper coils.

This is, of course, & small induction furnace at A.I.&S. - needless to
say, small transistor radio receivers don't seem to work very well in the
vieinity!

NEW CALLSIGNS: Congratulations to Pat Kennedy VK2PKJ and George Mortensen
VK2PJU who now have their calls following the May novice examinations.

AliUn

There are now two stations on Amateur Microprocessor Teleprinter Over
Radio (AMTOR) in Australia, namely VK3BUS and VK2SG. Both stations have
worked into Europe on mode B, though attempts on mode A have been unsuccessful.
Both the United States and Pakistan have been worked on mode A.

Incidentally if you have heard some odd type teleprinter signals on
14075 Khz, apparently fast RTTY, that your equipment cannot print, do not
bléne your gear. If it is AMTOR you have no hope of printing it on standard
RTTY equipment. This is not a case that we do not want you to print, but it
is just a case that AMTOR is not compatible with either Baudot or Ascii. It
is requested that if you do hear strange signals that you cannot print around
14075 kHz, TO45kHz or 3545 kHz, please do not assume that they are intruders.
They could be ANMTOR signals which are undergoing evaluation testing, so please
do not attempt to cause interference. Upon request VK23G or VKE3BUS would be
happy to let you hear AMTOR signals.

— From VK2TTY news bulletin, 28th June 1981,

- =
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WAIT FOR THE TAIL

"Like I said, Charlie, we've got a great repeater here in Wollongong."

"Yeah, you're right, mate. A good group of blokes and a great set of rules. Unless you work
by the rules you don't have a good repeater."

"BREAK."

"Yeah, standby breaker. That's the ticket Charlie. Unless you got rules that people work
with you don't have a good repeater."

"BHEAK. "

"Breaker, you've been acknowledged. Boy, some people. By the way breaker, on this repeater
you only use "break" when you have important traffic to pass. Right, Charlie?"

"BREAK, BREAK." ’

"Yeah, and you only use "break, break" when you have VERY important traffic."

"And furthermore, breaker, you don't just use "break". You're supposed to use your
callsign."

"Gentlemen, this is VK2QRM with priority traffic. Is there a base station on frequency?"

"VK2... MRQ, I think it is... Victoria Kilowatt Two Mike Radio Quebec? Is that the call?"

"No, Charlie, you've got it wrong. It's Queen Roger Nike. That's what it is, isn't it,
breaker?"

“That's a Roger, old man, QRM. Quietly Rolling Merrily. Are you a Base Station? We have
a road situation that needs some help."

"Hold on, old man, we do have rules on this repeater and you just broke two of them."

"Sorry about that but there's a fairly big problem on the Fb6 freeway. Have you got a
phone handy?"

"Sure do, I run a first class station here. Anyway the first rule you broke is the use of
the word Roger, the handbook says you should use Romeo. I guess you know that but I thought I
should bring it to your attention. Second... we prefer you to use standard phonetics, not the
ones you used. Otherwise you will get some character using "Always getiing Stoned" or "No
Tonight Josephine" and junk like that, like on the Chicken Band. Do you Roger that?"

"Yes, that's a QSL. Now about that emergency, could you call the police for me?"

"There you go again, breaking another rule. Maybe you GSL on CW but it's Romeo on phone -
You got that?"

"Charlie, you're fantastic, you know all the rules. By the way 10 minutes are up. We better
identify. This is VK2QST."

"Phanks for reminding me, mate. This is VK2QRP. Now, breaker, QRM, I think. I didn't write
it down. The other thing I wanted to mention is your use of the word emergency. Is this
'emergency' or 'priority'? There's a difference you know!"

"VK2QRP this is VK2QRM. We're on the F6 Freewsy, one mile past the Sublime Point turn-off.
A car has left the road and hit a tree. Will you call the police and the ambulance.”

"Okay, copied all that. That's a nice sounding rig you got there. ‘vhat do you reckon, Joe?"

"Sounds a bit over—deviated to me, Charlie. Can you back off the mike gain a bit, Q®?"

"Okay Joe, can either of you call the police please. There are peojle in the car and they
don't seem to be moving."

"Okay, QRM. Let me find a piece of paper and a pencil and we'll take care of you. Standby.™

"While Joe is looking for a pen, old man, let me remind you to wait for the tail on the
repeater. You missed it a few times and you could have timed out the repeater. I know you're
new on the rereater and don't know all the rules... Just wait for the tail to finish."

"QST is back. Oday QRM, nice and slow now and don't get excited or anything. #hat's the
situation you want to report?"

"On the F6 freeway, northbound, just north of the Sublime Point turn off, a car has gone off
the road and hit a tree. There are people inside who may need help. QSL? VK2QST from VK2QRM."

"Jeez, there you go again with the QSL stuff."

"And don't forget, Joe, he doesn't have to ID with both calls, just his own call. Tell him."

"ie]ll you did that pretty well, Charlie, Okay, QRM, I know you're new on the repeater and
a little excited so we'll forget it. So, that's on the F6, northbound, just north of the Sublime
Point turnoff. Roger. Are the people in the car injured? 1 gotta know so we can get an
ambulance."

"All right, I'll get out of the car and take a look. I've got a hand-held I can take with
me. Standby." :

"Standing by. Hey, Charlie, do we call Bulli cops or the Highway patrel in Wollongong?"

"Probably the Highway patrol, you see plenty of them on the expressway."

"QRM back. How's my signal from the handheld?"

“It's kinda noisy. About B85% quieting. You should try to have a noise free signal into
the repeater, not noisy like yours is right now."

"Sorry Joe, but I had to get out of the car to see about the people.™

"And you're not waiting for the tail again. Slow down, don't get excited. I know you're
not used to handling traffic like this every day but you've got to stay calm. Can you boost
that thing to high power??"

"I think I've got a new battery pack in the car. Shall I go and get 1it?"

"Might be a good idea. While he's away, Charlie, I don't have a phone book. Can you give
me the Highway Patrol number?"

“QRM back. How's the signal now? I've got a new battery pack in."

"1007% old man. Now check out the car and see if the people in it need an ambulance."

"Hey, Joe, if they need help, what's the number of the ambulance?"

"] don't know mate. laybe the police will handle that."

"Gentlemen, the people in the car are injured and need help. VK2QRM here."
"VK2RVA with information."

"Go ahead RVA."
"Just tuned in to the QSO, Joe and Charlie, I've got the ambulance number. What's the

problem?" . )
“"Good morning, ED. We've got VK2QRM on the F6 freeway with a situation that needs to be

called in. QRM, do you copy Ed?"
"Sure do. BEd, can you call in an emergency?"

. "Well, hold on a minute. I'd like to help, but first we have some rules on this repeater.
First off, you didn't wait for the tail....ceevevccarcaass

.+s WB2RVA in CQ December 1080. Adapted by VKZL
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AUGUST MEETING MNonday 10th August... will feature a slide and =
movie evening of last year's Jamboree on the” Air,” ifi which the
Society ran an all-weekend event at Bass Point. If anyone has
pictures of the weekend, bring them along!

QSL _CARDS At the August meeting, there will be QSL cards for
‘collection by VK2's - ' :

AIK JJ BZE VMM PGU NHL AHV ALU PEF APG
'BHO = NHA BOU . VOM ABI KT BHE BBG NMNIA NKG
VEJ  VVZ 2QT VOL ALG

Please note that any non#members of the W.I.A. must pay the
standard card rate to retrieve their eards.

LOCAL AWARDS: ' . _

Tan Callcott, VK2VXN, has gained both the Amateur Radio Action
UX award on CW, 'AND has gained his WAS (Worked all American Statec)
award on CW. Congratulations Ian!

oth CONFERENCE OF CLUBS

This conference will be held in Wollongong on lst November
1981, and is being hosted by (naturally) the Iliawarra Amateur 244 -
Society. B B

~ The voting rights of clubs at the conference is determined by

the number of members of each club; where a person is a member
of two or more clubs he is counted only once - usually as a member
of the first club he joined. If any Illawarra members have
subsequently joined other clubs, and now wish to be counted as
members of the other club, please contact Geoff Cuthbert VK2ZHU so
that he can amend the membership numbers. :

Do you have any ideas which you feel should be discussed at

. the Conference? Remember that the Conference of Clubs is an advis. .

policy making body of the VK2 Division ‘of the W.I.A. and that Counci
wishes to hear your views,

Agenda items for the conference must be in the hands. _of: the
Division by 15th September (the day after the September Society me:
ing) so there is not really a great deal more time. If you have
any proposals, write them down and let a committee member have the..
at the August meeting. : -

.AFFILIATED'CLUB LIASONiﬁET - this provides clubs with direct access

to the VK2 Division for information and news, and runs each
Thursday night between 9 pm and 9.30 p.m. local on 3600 KHz.
Well worth listening in on. '

TOWER _APPEAL FUND:

The . case of a WIA member appealing against the rejection of
his application to erect a tower by Campbelltown City Council was
heard in the Land and Environment Court on the 21st of July. The
case for and against his application was put and considerable forn=al
egidence was submitted by both parties. The assessor hearing tbh~ us
was scheduled to inspect the site of the proposed tower and the
neighbourhood on 22nd July. It may be some weeks before a decisicn
-is handed down. ' _

The VK2 Division thanks all those clubs and amateurs who have
donated to this appeal fund. Legal costs are considerable and may
be in the order of $4000. All donations will be gratefully accept<:
and acknowledged. ‘ ' .
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. RENEL BRANGE--DAY “CONTEST - lSth and 16th August.

"A perpetual trophy—is mwarded annually .for competltlon between
Divisions of the wireless Institute of Australia. It is inseribed
with the namecs of. those who made the supreme sacrifice and so
perpetuate their memory -throughout Amateur Radio in Aus tralia. The
name of the winning Division each year is also inscribed--on the’ trophy
and, in addition, the winning Division will receive a suitably inscribed
certlflcate."

The Remembrance Day Contest honours those amateurs who gave
their lives in d:fence of this nation, It is also -an inter-Division
contest. TIllawarra Society members are encouraged to partidipate
and assist VK2 to win the trophy this year. The Bathurst club,
to mention one, is reported to be plannlng a strong showing durlng
the contest.

Rules flor thc 1981 Renémbranoe Day uontbst are on page 53 of
July Amateur Radio - our national magazine. Page 54 shows how to
avoid duplicate contacto w1th a 31mple dupe sheet.

Participate in this national coniest on lSth and 16th August
and submit your log - however mahy or few contacts you maka.

JANMBOREE OF THE AIR - to be held mid- October 2 start gettlng ear
ready now for a weekend at Bass Point. (No linears by request).

RTTY NEWS - Fr*r VK2TTY Bullbtin, brcadeast Sunday 2nd August.

Friday iugust 7th is the general meeting of A.N.A.R.T.S. tc be
held 2t the W.I.C. at 2000 hcurs lccal time. All members and those
interested are ccrdially invited to attcnd :

In Sydney the Departmnnt ﬂf Conmunlcatlons ‘has now changed its
address. -They are ncw situyated in the M.L.C. building in North
Sydney. The phcne number remains the same, dnd all enquiries should
be directed to thelr new 3ddress -

ANTOR: One «f the prablems we have w1th Antor at the mcment is
malntalnlng cantact with Burope on the short .path. in Kode ‘A. This
is due, mainly, t0 the recovery time of the receivers and the inbuilt
delay in the system. This prcblem is belng 1nvest1gated and we
hcepe to reduce the inbuilt delay of the system significantly, which
should then assist with the short path to Burcpe, and may alsc assist
with the long path and make that a p0551b111ty. For those interested
we will let you knuw the information as soon-as- 4t Becomes available.

For those. who are wondermng what this Amtor is all about, it is
a forward crror correction system used by commercial circuits, which
has been adapted t2 the Amateur Service. There are.fcur nicdes. -
Mode A, which is the information transmitting station (ITS),
mode S, the information receiving station (IRS), 'mcde B, broadcast
mode, and mode L which is the listening mode. llode A and mode S are
used together as the A station is called. the master, and mode S is the
slave station. Theseé two stations can work together and work
conplbte breakin. The accuracy cf message transfer on mcde A or S
is fantastic and must be seen to. be believedl For further informaticn
it is suggested that 'you obtain CCIR recommendations 476-1 or 476-2.
The specifications contained therin are exactly the same as for the

amateur unit.

VK2TTY breoadcasts at 10.30 a.m. local on-Sundays on 7045, 14090,
and 14095 KHz and 146.6 lMHz, and at 7.30 local on Sundays on. _
3545 KHz and 146.6 MNHz. o s



