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PEARS Monthly Meeting
The Next meeting of the Port Elizabeth Amateur Radio

Society, will be held on Tuesday, November 20th at the
Londt Park Sports Club, Ralston Road, Fernglen.

If you still do not know the directions to the meeting venue,
turn to Page 4 for instructions.

Look forward to seeing you all there. 

WRINKLY RAVERS
The next get-together of the Wrinklies will take place on Thursday, 1st
November at their regular venue, Admirals, 2nd Avenue in Walmer.

Come and enjoy the company of the "wrinkled ravers" who gather at

this popular venue to have a good chat as well as enjoy some good

food. 

See you there!

from from from from the the the the editoreditoreditoreditor
Hi All, I hope that QSX is to your liking and that you enjoy reading it. 

Thank you to those who responded to my call for articles, but I still need more articles

such as news of our fellow hams, articles of a technical nature, as well as any

interesting articles that you would like to share with fellow hams. I need to compile a
library of articles so that I can select as I need them.

Remember that our new meeting place is the Londt Park Sports Club, Ralston Road,
Fernglen. I will continue to insert the map and instructions for another month or so.

See Page 4

Please note that should you use this avenue to get articles to me, please quote your
call sign in the subject line, as I have been getting junk mail, as well as a virus, which

has resulted in me deleting them without opening them. My email address is
ashleygoosen@vodamail.co.za

73 

ASHLEY ZS2AG
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Hamnet / ECARES News

Are you keen to bui ld some amateur radio equipment, but feel you
need some guidance to do so, why not contact the Elmer sub-
committee.

Feel free to li sten in or join in the discussion on Monday nights, just
after the re-broadcast of the PEARS weekly bulletin.

The sub-committee consists of

Bi ll ZS2ABZ, phone 041-5812580; 

Viv ZS2VM, phone 041-3681340 and 

Al ZS2U, phone 041-360-2983.

Johann Terblanche ZS1I, assistant director ECARES for the

Mossel Bay area is doing a good job there. Maybe he will
supply us with contribution to Hamnet/ECARES news of his

activities.

On Thursday 27th September, a Ham contingent consisting of
Paul ZS2PG, Gary ZS2K, George ZR2GLP and myself de-

scended on the qth of Willie ZU2W and spent the day erecting
masts and antennas and testing them. He is now set up for

80M, 40M, 6M, 2M, 27Mhz, and 29Mhz, etc. I would like to
know what his XYL's reaction was when she came home and
saw this lot.

Len Du Plessis, ZR4L, in Aliwal North is dedicated to commu-
nity serviceand is doing a sterling job in his area when it

comes to emergency communications.

I will appreciate reports of any noteworthy activities from
assistant directors, or any Hamnet/ECARES members for that

matter.

73

Al ZS2U

Provincial Director
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Dear fellow Radio Amateurs and

PEARS members, 

T h i n g s a re  h a p p e n i n g  i n

PEARS…Are you part of it?

Tickets have now been printed for

our Social get together on the 26th

of October @ R60 per person for a

3 course meal! That is really a fair

deal and I ask as many of the

members as possible to support

this initiative. 

The CQWW RTTY contest took

place the weekend of the 29th September and 3 local stations took part

ZS2EZ, ZS2Y and Me ZS2DL. However great fun was had by Gary ZR2G

and Mitch ZS2DK who acted as spotters at times and it had 145,500 buzzy

with DX talk. I really wish more guys would get involved.

I am off to Swaziland later this month to be part of 3DA0WW CQWW SSB

Team so please keep a look out for us and give us a call, every point and

every QSO Helps. I wil l as a result not be at this months General Meeting

or the Dinner Dance but know that I am there in spirit.

The RAE takes place 18th October at the Walmer Telkom taining centre.

Good luck to all the candidates.

Amateur Radio……Say HELLO!!!!

73 Donovan, ZS2DL

Chairman

Directions to PEARS Meeting venue

From Cape Road turn
either left or right into
Stel l a  L o n d t  D r i ve,
depending from which
d i r ect i o n  yo u  ar e
travelling, then right into
the first street which is
Gillion Road, crossing
Mayfair Ave until Ralston
Road, and straight into
the grounds of the Stella
Londt Sports Club.

See Map left
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Minutes of PEARS Monthly Meeting

Held at the Londt Park Sports Club on 18 September 2007 at
20.00

WELCOME

The Chairman welcomed all to the meeting.

APOLOGIES

As per the attendance register.

ACCEPTANCE OF THE MINUTES OF THE PREVIOUS MEETING

Proposed  by ZS2VM, seconded by ZS2AG

MATTERS ARISING

Nil

CORRESPONDENCE

Nil

FINANCE

The Treasurer ZS2RT reported that all was well with the finances.

GENERAL

1. The Chairman said that Terence ZS2VDL had informed him that he

had not yet received a certificate acknowledging his success in the

club’sVHF/UHF contest. Garth ZS2HB to print a certificate by the

next monthly meeting.

2. The clubs membership l ist had been revised and previous

members who had not renewed their subscription will not be

receiving QSX through the post.

3. A licence to enable the WIFI equipment to be sited on the

Lovemore Heights hill has todate not been received.

4. A donation of a handheld transceiver by Paul ZS2PG was sold for

club funds and realised R250.

5. Theunis ZS2EC who won a copy of the ARRL 2007 Antenna

Handbook in a recent HF contest donated the accompanying CD to

club members for club funds.

6. Dinner/ Dance tickets for 26 October were available from Will ie

Bosch ZU2W.

There being no further business the business part of the meeting closed at

20h30 and was followed by a talk on the NSRI by ZS2BA.
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Sputnik and Amateur Radio
Ralph H. Didlake, KK5PM and Oleg P. Odinets,  RA3DNC

September 28, 2007

A look back, half a century later, at Amateur Radio’srole in the first
satellite launch.

On October 4, 1957, shortly after midnight local time, the treeless steppe near Tyura-Tam in
central Kazakhstan lit up as the rocket motors of a converted ICBM pushed its way into the
night sky. After 324.5 seconds of flight, a compressed air release mechanism separated a
small payload from the rocket booster sending it on an elliptical path around our planet. This
was the dawn of the space age. The former Soviet Union had successfully placed the first
man-made object into orbit. Sputnik I, as the world came to know the first artificial earth
satellite, was not only an important scientific and technical achievement but also an important
historical milestone that marked the beginning of human space exploration and shaped many
social and political events over the remainder of the 20th century.

Because the role of the worldwide Amateur Radio community in Sputnik’s launch was
significant, it is appropriate, on the 50th anniversary of this event, to review this episode in
ham history and to explore some of the details of the radio technology on board the first
satellite.

Leading Up To Sputnik. In the early 1950s, a group of American and European scientists
proposed an international cooperative research program to study the earth’s outer
atmosphere. A period during 1957-1958 was designated for this project and was referred to as
the International Geophysical Year (IGY). This time span was, in part, selected because it was
the predicted peak of solar cycle number 19. As planning for the program developed, it was
suggested that the launch of a low earth orbit scientific satellite should be part of the program.
Given the political tone of the times, the military and propaganda implications of this proposal
were obvious to both American and Soviet authorities. What began as a cooperative scientific
project quickly became a matter of international prestige and strategic position. It was, after
all, the height of the Cold War. In the US, the effort to launch a scientific satellite became
Project Vanguard directed by the Naval Research Laboratory (NRL). The American design
team selected 108 MHz as a beacon frequency for tracking their planned satellite and
developed an elaborate tracking system, called Minitrack. The NRL extended an invitation to
US Amateur Radio operators to participate in the Minitrack system through Project
Moonbeam. In the July 1956 issue of QST, Roger Easton, NRL director, gave a detailed
description of this project 1. Over the following year, five additional articles appeared in QSTto
further outline the role of the amateur community in the IGY satellite launch 2, 3, 4, 5, 6. Several
clubs across the US set up elaborate Moonbeam tracking stations, some of which included
large ground-mounted antenna arrays. Amateur astronomers were invited to participate
through Project Moonwatch. The details of the Minitrack system constitute an interesting
history in their own right. 7

Meanwhile, Russian scientists were also working in earnest to put their own satellite in orbit.
The Soviet Special Design Bureau No. 1 (OKB-1) was led by the legendary rocket designer,
Sergei P. Korolev. His initial plan was to place a complex 3000 lb scientific observatory into
orbit with his first attempt using a converted R7 ballistic missile that was originally designed to
deliver atomic warheads. However, thrust tests of the R7 launch vehicle were disappointing
and with the urging of his deputy M. K. Tikhonravov the original plan was scrapped in favor of
a configuration designated PS-1, a Russian abbreviation for “simple satellite.”This design
consisted of little more than an aluminum enclosure, and a battery powered transmitter.
Korolev and his team also took a far more pragmatic approach to tracking their satellite than
did the Americans. They realized that the geography of the USSR spanned 11 time zones
many of which were populated by active Amateur Radio operators. It was decided to exploit
this resource and construct the satellite radio transmitter around frequencies that amateurs
across the Soviet Union could monitor using their existing equipment. As early as June 1957,
the Russian language magazine Radio, an official Soviet publication widely read by Russian
amateurs, began publishing a series of articles that described the telemetry system of a
planned satellite and its intended downlink frequencies on 20 and 40 MHz 8. [After the launch
of Sputnik I, an English translation of this article was published in QST.] Even earlier articles
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had given instructions for converting the popular Soviet military surplus A7A and A7B
transceivers for 20 MHz operation. 9 Many other preparations were undertaken in the months
leading up to October 1957 that formalized the plans for amateurs in the USSR to track
Sputnik I. A network of at least 28 radio clubs along latitude 55 was equipped for tracking by
the Soviet Academy of Science and the Ministry of Defense. The chairmen of many radio
clubs were taken to Moscow to learn satellite tracking techniques. The Institute of Radio
Technology flew a duplicate of the Sputnik20 MHZ transmitter by airplane to allow receiving
practice on the ground. In addition, the ban on communicating with the amateurs in the West
was lifted. The preparation of the Russian Amateur Radio community for the launch and
tracking of Sputnik Ihas been researched extensively by the British historian Rip Bulkeley 10.
He concluded that, in the months before launch, sufficient information was available that
would have allowed the West to be far more informed and prepared for such an event. As it
turned out, however, the American scientific and military establishments were quite
unprepared for the launch of a Russian spacecraft. The First SatelliteThe physical structure of
Sputnik Iwas based on two hemispherical aluminum casings, 58 cm in diameter, that bolted
together along their circumference over an o-ring seal. This created an air tight enclosure that
contained two radio transmitters, three silver-zinc batteries, and a simple temperature and
pressure sensing system. Thermal control of the satellite’s interior was a significant concern
for Korolev’s team because of the heat generated by the transmitters. A combination of
thermal shields and fan-driven ventilation was employed to manage this problem. These
shields and the other internal components are visible in an exploded view of the satellite
shown in Figure 2. The sealed casing was pressurized to 1.3 atm (19.1 psia) with dry nitrogen
gas and a thermocouple-controlled ventilation fan, set to activate at 30 degrees C, circulated
the gas around the transmitter unit and through a space between the thermal shield and the
craft’s outer casing to allow heat dissipation. Pressurization of the casing served a second
purpose in Sputnik’s design. A barometric relay was set to alter the telemetry signal if the
internal pressure fell below 0.35 atm. This system was intended to detect meteorite
penetration of the casing. The telemetry was also configured to indicate internal temperatures
above 50 degrees C or below 0 degrees C.The TransmittersThe radios on board Sputnikare
described as D-200 units and were designed by a member of Korolev’s design team named
V. I. Lappo. 11The meaning of the D-200 designation is unclear and our research thus far has
failed to produce a schematic of this transmitter, but Tikhonravov, in a presentation before the
24th International Astronautical Congress in 1973, characterized the transmitters as “vacuum
valve-type”with a power of 1 watt. 12Figure 3 shows the transmitter unit mounted adjacent to
the antenna connections in the front casing half. One transmitter operated on a frequency of
20.005 MHz (megacycles in 1957) and the other on 40.002 MHz. The choice of these
frequencies not only allowed reception by amateurs using existing equipment but also enabled
a receiver set at exactly 20 or 40 MHz to produce an audio tone plus or minus the Doppler
shift without ever going through zero Hz. This insured that the telemetry was audible
throughout an entire pass without additional tuning of the receiver.

The telemetry mode consisted of modulation of the carrier frequency and what might be
characterized as a rudimentary form of pulse width modulation. Tikhonravov described the
telemetry as “a change in the frequency of the telegraphic signals and the relationship
between the duration of the signals and the intervening pauses.”The transmitter was keyed to
generate signals 0.2 to 0.6 seconds in length. A commutator system keyed the two
transmitters alternately and encoded whether the pressure and temperature limits had been
exceeded. The transmitter units were powered by two silver-zinc batteries that made up 61
percent of the craft’s 83.6 kg mass. The location of the batteries and their support frame
mounted in the front half of the casing is shown in Figure 4. A third battery provided power to
the ventilation fan and the commutator system. Antenna System Sputnik’s antennas consisted
of four whips attached to the aluminum enclosure through insulators that were spaced
symmetrically around the circumference of the spherical casing. These elements extending at
a 70 degree angle to each other and gave the satellite its iconic shape. The antenna
configuration was a compromise between simplicity, the space constraints of the launch
vehicle and function. During launch, the antenna elements were compressed against the side
of the rocket at an angle of 45 degrees and were held in place by clips and a conical shroud
that protected the satellite. Only part of the antenna was covered by the shroud, leaving a
significant portion of the element exposed during its trip to orbit. When the satellite reached
orbital altitude and velocity it was separated from the launch vehicle and the elements were
freed to assume their 70 degree angle of separation (Figure 5). The antennas are described
as matched pairs, one 2.4 meters and the other 2.9 meters in length. The available literature
gives no information on the electrical characteristics of the antenna system but it is probably
safe to assume that they were some variation of a center-fed dipole with the longer pair

Continued from Page 6  
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radiating the 20 MHz (14 meter) signal and the shorter pair set up for 40 MHz or 7.5 meters.
Figure 6 shows technicians attaching two of these elements to their angled connectors during
assembly. Based on our assumption about the antenna configuration, we can use modern
modeling software to analyze a dipole with of 5.8 meters in total length, angled to 70 degrees
at the center where it is fed by a single 20 MHz source. NEC-Win Plus™shows that such a “V-
dipole”retains most of the classic bi-lobed radiation pattern of a conventional dipole with
significant, symmetrical nulls oriented perpendicular to the axis of the “V.”This pattern fits well
with the historical data that indicates that nulls in the satellite’s radiated signal were easily
detected and used to monitor the spin rate of the craft. 13Figure 7 shows some of the original
recordings that clearly demonstrate spin-fading as the Sputnik Itumbled along its orbit. In
contrast to the stable space platforms of today, Sputnik I had no mechanism for spin-
stabilization that would maintain its antennas in any particular orientation relative to a
receiving station on earth. The Orbit Sputnik I was launched on a heading of 035 degrees from
Tyura-Tam, on a trajectory that placed the craft into an orbit with an apogee of 939 km (583
miles), a perigee of 215 km (133 miles) and an eccentricity of 0.5201. This orbit was inclined
at an angle of 65.1 degrees relative to the earth’s equator and gave the craft an orbital period
of 96 min. This orbital configuration is quite different from that of the present-day LEOs (low-
Earth-orbit satellites) active in the amateur service, which have a more circular orbit, a higher
perigee and a greater inclination. Using the Sputnik I orbital parameters listed in the National
Space Science Data Center Master Catalog, modern software can be used to reconstruct the
orbital path graphically. Figure 8 demonstrates such a reconstruction using Nova for Windows.
Three consecutive north-south passes over North America are shown and demonstrate that
the satellite’s “footprint”covered the majority of the US. Given the political atmosphere of the
Cold War, one can easily see why Sputnik’s launch created such concern.The World Hears
Sputnik I Soon after the earth’s first artificial satellite achieved orbit, the signal from its
transmitter was heard by down-range monitoring stations on the Kamchatka peninsula. When
Korolev received this report, he discouraged his team from celebrating until the signal was
reacquired from the southwest confirming that the craft had completed its first orbit. On what
was likely the satellite’s second orbit, the telemetry was picked up by the BBC monitoring
station at Tatsfield, England just southeast of London. This facility, which has a fascinating
history as a listening post and played an important role in frustrating German efforts to use
BBC transmissions to guide bombing raids during WWII, is credited with being the first to hear
Sputnik’s signal outside of the USSR. At almost the same time, American military instillations
in West Germany heard and recorded the signal. America was stunned by the successful
Russian launch. Across the US, the level of surprise was displayed in banner headlines and
the anxious reaction of public officials 14. All this was made worse by the inability to
adequately track Sputnik over the first few days of its flight. Having assumed incorrectly that
any satellite launched during the IGY would use the 108 MHz tracking frequency, the
American Minitrack system was initially of no value for tracking Sputnik I. Almost immediately
after the launch was announced, a call was issued to US amateur operators via WIAW to
provide monitoring data that would allow officials to track the satellite while the Minitrack
stations were being reconfigured for the HF spectrum. The response of the amateur
community was both enthusiastic and productive. Hams across the country provided signal
observations that were passed on to scientists and government agencies for analysis of the
orbit and clues to the physics of the outer atmosphere. The breadth of these activities is
recorded in the December 1957 issue of QSTand the involvement brought praise from NRL
officials. WWV’s Role Radio Station WWV also played a role in early space flight. There are
numerous recollections among ham operators who were active in 1957 that radio station
WWV suspended its 20 MHz time signal transmissions during some night-time passes of the
satellite in order to avoid interference with the 20.005 MHz telemetry signal. Roy Welch, W0SL
(then W5SLL) recalls this to be the case on October 7 when he recorded the Sputnik signal
during a pass over the North America. 15. This recording can be heard at the AMSAT link
listed at the end of this article. 16. An exact record of how many times and for how long the
WWV may have turned off its 20 MHz broadcast while Sputnik Iwas in orbit has been difficult
to document. According to Michael Lombardi, KB0VOI, a time and frequency metrologist at
the National Institute of Standards and Technology and a WWV historian, the log books for
WWV operations during 1957 no longer exist making it difficult to verify that the 20 MHz
broadcasts were stopped. However, Lombardi notes that during the Sputnikera, the WWV
schedule included a silent period during which transmissions were interrupted every hour for
approximately four minutes. These periods began about 45 minutes past the hour 17. Also
well-documented is that during many passes, the WWV signal remained on and was recorded
in tandem with the Sputnik telemetry beacon. This provided a stable time reference from
which the Doppler shift of the satellite’s signal and its orbital parameters could be calculated
18. It is interesting to note that one of the laboratories engaged in the analysis of the Sputnik

Continued from Page 7  
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Isignal would, over the following decades, expand these same techniques to develop the
concept of satellite navigation 19. The WWV broadcast played another important role during
the brief life of Sputnik Iby providing a means for studying atmospheric ionization. Electrical
engineers at the Ohio State University Radio Observatory noted bursts of the WWV 20 MHz
signal at times when the station, then located 330 miles away in Beltsville, Maryland, was
normally very weak or could not be heard at all at their location in Columbus. Careful analysis
of this phenomenon showed that it correlated well with each pass of Sputnik Iover North
America. Building on what was already known about meteor scatter propagation; they
recognized that the WWV signal bursts were due to ionization of the F2 layer by the
spacecraft. 20. Conclusion. It is difficult for us in the media-saturated 21st Century to
appreciate how completely the launch of Sputnik Icaptured the world’s attention. The
reverberations of this event were felt across the world but nowhere more profoundly than in
the US where it resulted in the reordering of national research and educational priorities, the
re-examination of military needs, and the establishment of a civilian space agency. It is fitting
that Amateur Radio played a role in this chapter of history. The ham radio legacy of
experimentation and pushing the boundaries of electronic communication is clearly visible in
the Sputnik Istory. It is hoped that this review honors those Amateur Radio operators, of all
nations, who were involved in these events either directly or who simply scrambled to catch a
bit of telemetry in their headphones. It is further hoped that the current generation of hams will
be inspired to build on this legacy and will continue to “advance the radio art.”

Oleg P. Odinets, RA3DNC, lives in the ancient Russian city of Kashira, located on the river
Oka just south of Moscow. 

He is a communications engineer for the Moscow railway. Oleg has been a ham since 1981
and currently holds a 1st category license. He is active in DXing and contesting. Ralph
Didlake, KK5PM, lives in Madison, Mississippi and holds an Amateur Extra class license. First
licensed in 1994, he enjoys DX and refurbishing old equipment. He is a vascular surgeon in
private practice.
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on your birthdays

on your 

anniversaries

Sunday Bulletins

PEARS bulletins are transmitted
on Sundays immediately after the
SARL English transmission, i.e. at
about 08:45 on 7098 kHz as w ell
as the 2 metre linked netw ork that

prov ides  f rom Butterw or th to
George and up to the Free State
and their environs. PEARS 7098
or 3640 kHz transceive facilities
are also remotely  linked as

needed. In addition, the SARL's
40m operations on 7082 or 7066
kHz or Hamnet's 7070 kHz can
be remotely patched to the 2m
netw ork in receive only mode or

w ith full transceive capability for
interactive events.

Bulletin Roster

Congratulations . . .

October

24 Kathy Gerstle xyl of Wolf
ZS2WG

25 Jim France  ZS2JF

26 Stoffel Carr ZS2C

November

05 Andre BotesZS2ACP

06 Viv Moore ZS2VM

06 Anne van der Linden xyl of
Terence ZS2VDL

08 Martin Ras ZS2MR

09 Jeanette Mulder xyl of Andre
ZS2AJ

14 Dot Clarke xyl of Ron ZS2MF

18 Martha Terblanche xyl of Johan
ZS1I

October

24 Jo ZS2W and Al Akers ZS2U

November

01 Martha and Johan Terblanche
ZS1I

02 Dot and Ron Clarke ZS2MF

05 Betty and Isaac Greeff ZS2ZG

17 Joan and Barry Jackson ZS2H

21st Oct. Andre ZS2BA

28th Oct. Donovan ZS2DL

4th Nov Chris ZS2AAW

11th Nov Beavan ZS2RL

18th Nov Clive ZS2RT

25th Nov Eric ZS2ECH

2nd Dec Bill ZS2ABZ

For Sale 
4 Sale:  Alinco DR199T VHF 45
Watt transceiver.  R1000.  Bea-
van ZS2RL on 041 368 8810 or
083 445 7647.
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Your Societies Committee for 2007
Chairman Donovan van    

Loggerenberg ZS2DL 082-8524885 zs2dl@hamradio.co.za

Vice Chair, Technical Chris Scarr ZS2AAW 041-3681344 cvscarr@intekom.co.za

Secretary Beavan Gwilt ZS2RL 041-3688810 beavan@xsinet.co.za

Treasurer / Fund Raising Clive Fife ZS2RT 041-3673203 cfife@absamail.co.za

Marketing & PR. Anthony Bruyns ZS2BA 041-3602060 anthonyb@vodamail.co.za

Contesting and Awards,

SARL Liaison Barry Murrell ZS2EZ 041-5813561 zs2ez@zs2ez.co.za

Webmaster / Youth Dev. Barry Murrell ZS2EZ 041-5813561 webmaster@zs2pe.co.za

Club Social Activities/ Glen Cummings ZS2GV 082-4112743 glen_vaness@telkomsa.net

Guest Speakers Beavan Gwilt ZS2RL 041-3688810 beavan@xsinet.co.za

RAE (co-opted for this Al Akers ZS2U 041-3602983 reucom@agnet.co.za

purpose) Paul Galpin ZS2PG 041-3721779 galpinp@absamail.co.za

VW Rally Chris Scarr ZS2AAW 041-3681344 cvscarr@intekom.co.za

Anthony Bruyns ZS2BA 041-3602060 anthonyb@vodamail.co.za

Beavan Gwilt ZS2RL 041-3688810 beavan@xsinet.co.za

Catering for meetings Bill Hodges ZS2ABZ 041-5812580 whodges@absamail.co.za

Other members Eric Hosten ZS2ECH 041-3681505 Eric.Hosten@nmmu.ac.za

Elmer Committee Bill Hodges ZS2ABZ 041-5812580 whodges@absamail.co.za
Assisted by co-opted  Viv Moore ZS2VM 041-3681340 vivmoore@mweb.co.za

members Al Akers ZS2U 041-3602983 reucom@agnet.co.za

PEARS' VHF/UHF, Packet & Other Services

REPEATERS

Town VHF # 145,050/650   Town UHF # 431,050/438,650   Uitenhage # 145,075/675
# - These repeaters form a separate sub-net in the PE - Uitenhage - Despatch area

Cockscomb 145,000/600    Lady's Slipper *145,100/700    Colesberg *431,075/438,675
Noupoort *431,150/438,750    Cradock *145,050/650 

* These form the PEARS long-range 2-metre repeater system, also linked to which are East
London 145,775 MHz, George 145,700, Danabaai 145,600, Stilbaai 145,750, Butterworth
145,725, King Williams Town 145,625 and Umtata (438,725 duplex). It is further extendable to
Cape Town via the WCRWG system. # These can also be linked as required.

PACKET NETW ORK

ZS0NTP-2 Packet Node - Lady's Slipper 7.040 300bd, 144.625 1200bd, 434.875 9600bd,
433.800 1200bd APRS, Cape Linked Network listen-only for APRS.
ZS0NTP Packet Bulletin Board - Lady's Slipper Access via the node, or use "VIA ZS0NTP-7"
ZS0GHT-2 Packet Node - Governorskop 144.675, 438.275, 434.875
ZS0CDK-2 Packet Node - Cradock 144.675
ZS2ABZ-4 WMR918 Weather Station on APRS 144.625

BEACONS

2M Beacon (ZS2VHF CW ID, FSK) Horizontally polarised 25W ERP 144.415

6M Beacon (ZS2SIX CW ID, FSK) Horizontally polarised 25W ERP 50.005

See the PEARS web site at www.zs2pe.co.za for further details and network diagrams.
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