
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

������������������	
� �
���������	

� �
�
�
�
�
���
������ �
���������	
���

���
�
�
��������
������ �
���������
����	��

��������� �
��������������

������

���������� �
��������������
��������� ��������
���
���
�������������

�������
�� �!�

"�#���#�$���� �

�����������

��%&	��
�� �!��

��'"'��
���(��

)����#����������� �

�*	+,��
����	�

������������������ �
-�����
�*"!&��	��
�

�*��.�

/����� ��0�������
$�#�
��� �

��&/+��

�*"!&�
�*��.1
��
 �!�

Registered Office: 

AMSAT India (Regd.)  
No. 201, 2nd Main 
Road,  
Mahalakshmi Layout,  
Bangalore 560086  
India. 

Email: 
info@amsatindia.org 

 

 

 

AMAST INDIA  is a non profit organization for Amateur Satellite Programme. This 
newsletter provides you with the information on the latest developments at AMSAT 
INDIA, AMSAT organizations world wide and activity by VU hams on the amateur 
satellites. 

We have received 12 
requests for the AMSAT 
INDIA certificate by 
Radio Hams who have 
established two way 
contact thru VO-52 from 
the period January 26th 
2009 until May 5th 2009. 

The first fifty certificates 
have been sponsored by 
a well-wisher including 
postage. This certificate 
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�AMSAT INDIA  office bearers met again 
this month. It was decided to hold a one 
day seminar at Bangalore on the first 
week of May 2009 tentatively on May 2nd 
or 3rd to commemorate four years of VO-
52 in orbit and also to take this 
opportunity to share our plans for 2009 
and second satellite. Designers are 
welcome to contact us to present their 
designs and can contact VU2POP. 

AMSAT India is now a member (A552) 
organization of AMSAT and has received 
approval to use the logo of AMSAT in the 
news letter, journals, website etc. 

We are also in the progress of identifying 
mentors for developing the technical 
team and new members who desire to 
join the team.  

 

will also be available for a fee 
which will be announced on a 
later date. 

Please send us your QSL 
card which has details of the 
QSO on VO-52 to the 
following address. Please 
provide us the exact mailing 
address where you would like 
to receive the certificate. 

 

  AMSAT India (Regd.)  
  No. 201, 2nd Main Road,  
  Mahalakshmi Layout,  
  Bangalore 560086  
  India.  

 

VO-52 

Resolutions were passed by the committee 
that regional coordinators be appointed in 
India to develop and encourage activities on 
amateur satellites, Formal letters have been 
dispatched to Radio Hams for their approval to 
take up this task. 

Many members expressed the website 
www.amsatindia.org should be updated 
periodically. Webmaster VU3ICC is working to 
install tools on the host web server which will 
ease the task of updating the website. 

If you have any interesting article, story or any 
unique experience related to the Amateur 
satellites please feel free to email the same to 
info@amsatindia.org  which will be carried in 
the monthly news letter. 
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Activity from VU thru Sats   
 
VU2RMS, VU2WMY and VU2MUE 
were heard digipeating and 
connecting to the PMS on the 
ISS. 
 
VU3TYG was successful in 
receiving the telemetry from the 
latest cubesats Prism, Stars and 
KKE1 satellites and reports were 
submitted to the team. 
 
VU2MUE has setup a satgate for 
the APRS sats which is switched 
on as time permits. 
 
VU2GUR is consistently active on 
VO-52 and AO-51 and has logged 
QSO’s in 2008. Great Going 
Guru!! 

 
 
VU2MUE trying ISS with Arrow Ant 
              

Report From: A.R Prathap Kumar ���������
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It gives me immense pleasure to announce that one of our members has responded 
to our call and has designed and developed a U/V Linear transponder. The complete 
specifications of the transponder have been provided and will be reviewed by the 
technical committee for further actions. 
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Transponder Specifications : 
 
Type: Linear (Mode B) Transponder 
 
Uplink:  434-438 MHz PLL controlled 50 
KHz steps. 
 
Downlink : 144-146 MHz PLL controlled 25 
KHz steps. 
 
IF: 21.4 MHz 
 
RF Power : 1-3 Watts PEP. 
 
Bandwidth:  50 KHz 
 
Communication:  CW/SSB/FM ** 
 
Dimensions:  165mm x 115mm x 30mm 
 
Power supply:  12V @400mA, 20V 
@50mA for PA 
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Delfi-C3 (DO-64) is the first nanosatellite student project from the Delft University of Technology in the Netherlands. The 
satellite is based on the CubeSat concept and a number of novel technologies will be tested on board the satellite:  

On the 28th of April at 03:53 UTC the Delfi-C3 was successfully launched by the PSLV launch vehicle from India . At 
06:45 UTC the first signal was received by a radio amateur in California. At 11:55 UTC the satellite signal was acquired and 
decoded at the TU Delft ground station, initial analysis showed the craft to be in excellent condition, all solar panels and 
antennas were deployed and the internal temperatures and voltages were within the ranges expected. 
 
Delfi-C3 has a downlink in the amateur satellite segment of the VHF amateur radio frequency band. Telemetry decoding 
software (RASCAL) has been made available to participating amateur radio operators and universities which allow them to 
decode and display real time telemetry. Furthermore, the software allows for a data upload to the central Delfi-C3 ground 
station via the Internet for data processing. The Delfi-C3 team has received 76MB data from the radio amateur network 
worldwide. 

Frequencies:     

·  Primary telemetry downlink: 145.870 MHz 1200 Baud BPSK AX.25 400mW 

·  Backup telemetry downlink: 145.930 MHz 1200 Baud BPSK AX.25 400mW  

·  Linear transponder pass band downlink: 145.880 - 145.920 MHz (inverting) 400mW PEP 

·  Linear transponder pass band uplink: 435.570 - 435.530 MHz  

·  Transponder mode beacon: 145.870 MHz CW (10dB below transponder PEP 

January 29th, 12:00 ( UTC + 1) 

Please find a new status update of the Delfi-C3 / DO-64 satellite below. – From Wouter Jan Ubbels PE4WJ  

1. Following our earlier reports about the transponder issue, we sadly have had to conclude that the linear transponder 
is not operational anymore. Delfi-C3 / DO-64 has been in basic mode (a mode in which only housekeeping mode is 
transmitted) for a number of months in order to investigate this issue. Following our extensive tests, we have 
decided to switch the satellite back to science mode, which from a mission point of view is the most useful mode 
since it yields valuable science data about the Thin Film Solar Cell payload and the Autonomous Wireless Sun 
Sensor payload.  
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2. Today during the 09:33 UTC pass we have successfully commanded the satellite to science mode using the 
primary downlink at 145.870MHz, 1200Bd AX.25 BPSK and stored this mode in the on board data base. 
Subsequent database dumps indicated that the new settings have been stored successfully. 
This mode is recognized by the higher rate of telemetry frames on the downlink, 3 payload frames are transmitted 
followed by 1 housekeeping frame.  
Note that the satellite boots in this mode on 145.870MHz whenever she comes out of eclipse (no battery on board). 
It is possible, that the satellite decides to use the 145.930 MHz backup downlink. If you hear Delfi-C3 / DO-64 on 
this frequency, your reports are highly appreciated!  

3. Contrary to basic mode, in which the downlink is on continuously, downlink drop outs are likely to occur in science 
mode. Therefore, it is possible that the satellite is not heard, and due to the orbit, the chances that the downlink is 
still on over VK / ZL are slim, sorry to all of you down under! However, if you hear the satellite, your reports are very 
much appreciated! We regularly post the satellite status on the Oscar status page at http://oscar.dcarr.org/ and 
encourage you to do so as well.  

4. Telemetry can be received using the RASCAL program, which is available at http://www.delfic3.nl/rascal At this 
moment, the total amount of frames has exceeded the 500000 mark, more precisely 504364 (which amounts to 
approx. 72.14 MB), a truly magnificent number. Thanks once again to all of you receiving and submitting telemetry! 
When in science mode, the IV curves of the Thin Film Solar Cell payload can be viewed by clicking "options" --> 
"show IV curves". 

AMSAT India member VU3TYG was one of the participating ground stations and received the telemetry on 145.870 USB 
on several passes over India and decoded telemetry real time using the RASCAL software provided by the Delfi team. 
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- The antennas described here are constructed and u sed by the members of AMSAT India for satellite 
ops. 

 
Egg Beater Antenna Built by VU2RMS designed by K5OE  
 
Presented here is a high-performance, circularly polarized omni-directional antenna that is easy to build, easy to tune, 
inexpensive, and will work all the mode J Low Earth Orbit (LEO) satellites. I had seen the design of this antenna by K5OE 
and decided to build one. All the materials required for the antenna were available at the hardware store near my house. I 
used aluminum tubing instead of the copper wire for the elements. 
 

 
The second major distinction is the location of the reflector elements. They are placed not at the common 3/8-wavelength distance, but at 
slightly more than 1/2 wavelength below the driven elements. This placement helps "pull" the major lobes down to the horizon instead 
of "pushing" them overhead as in the original eggbeater design.  

The free space elevation plots (NEC4Win) clearly depict the improvement of the new design over the "original" eggbeater. Note the gain 
is almost the same at 45 degrees, but the new design is 6 dB better at 30 degrees and about 10 dB better at 15 degrees. The real-world 
ground-based elevation patterns are also shown.  

 

 

Background: 
The "eggbeater" antenna is an omni-directional antenna employing 
circular polarization to maximize signal capture from low Earth orbit 
(LEO) satellites. It is, basically, just two full wave loops fed in quadrature. 
The garden-variety home-brew version employs a 90-degree "phasing" 
line to provide a fixed right-hand circular polarization (RHCP). It also 
uses, optionally, a pair of parasitic reflector elements to focus more of the 
radiation pattern overhead. This effect makes it a "gain" antenna, but that 
gain is at the expense of low-elevation reception. To the horizon it is 
linear-horizontally polarized. As the pattern rises in elevation, it becomes 
more and more RHCP. 
 
Design: 
If you use the "original" eggbeater as the starting point, it is easy to 
describe this improved design, dubbed Eggbeater II, in terms of 
differences and deviations. The first distinction is it does not use a round 
"loop" for the driven elements. Instead, rectangles are formed. Modeling 
showed me why the original eggbeater never had an SWR below about 
1.5:1. The input impedance of the round loops with reflector was close to 
90 Ohms--too low. Starting with a square and "playing" with the shape 
allowed me to find a very good match at 100 Ohms, purely resistive. Since 
the two rectangle-loops are fed in-quadrature (but out of phase), the 
resultant feed point is very close to 50 Ohms with no reactance. The 
antenna is linearly polarized horizontally at the horizon and the pattern 
becomes more and more right-hand-circularly-polarized (RHCP) as the 
elevation pattern increases. 
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Free Space Elevation    Ground Based Elevation @ 35' (10.5 m)  

Of course, the trade-off is the new antenna exhibits -10 dB directly overhead. That is by design. Remember that 6 dB is gained in 
reduction of the satellite's path loss and 3 dB is gained in the improved circularity of the signal as the bird reaches higher elevations. 
How often does a satellite go above 75 degrees? Not very often; and the duration of it's stay in that high elevation is very brief. In short, 
you give up very little and theory predicts an almost constant signal level from 15 degrees to directly overhead.  

Construction: Common 1" PVC couplings and 6-32 stainless hardware are used. The loops are formed from # 10 copper wire with 
insulation left on (I strip 10/2 w/ground house wiring for the conductors, about $6.00 for a 25' box). The 70 cm loops are 6-3/4" (17 cm) 
wide by 8-1/4" (21 cm) tall; the 70 cm reflectors are 13-1/4" (33.5 cm) long and 13" (33 cm) below the driven elements. The 2 meter 
loops are 20" (51 cm) wide by 24-9/16" (63 cm) tall; 2 meter the reflectors are 39-1/2" (100.5 cm) long and 39-3/4" (101 cm) below the 
driven elements. I used 3/16" aluminum rod for the 2 meter reflectors. You could also try using 1/4" copper tubing as a suitable 
alternative.  

These dimensions are very precise and will work well with #10 and # 12 wire (for 70 cm only), but you may want to make the loops 
slightly larger and trim the extra length based on your SWR readings. The # 10 wire on the 2 meter version is marginal, so using # 8 
aluminum wire may be a good, if difficult to work, alternative. Unlike the original eggbeater, this new design provides an almost perfect 
1.05:1 SWR. 

 

 

Dimensions: 
inches 

centimeters 

70 cm 
Eggbeater II 
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2 meter 
Eggbeater II 

  

A method I've developed to test resonance of the loops is to feed both in parallel, without the phasing line; connecting the 50 Ohm 
feedline to both loops. This provides a good resonance test without any impedance bump from the phasing/delay line. Simply connect 
the coax center conductor to any two adjacent loop ends and the coax shield to the other two adjacent loop ends. With the reflectors 
installed, test for SWR. If the SWR is above 1.5:1, follow this procedure:  

- if SWR is better at lower frequency, make the loops slightly smaller and re-test 
- if SWR is better at higher frequency, make the loops slightly larger and re-test 

The reflector length is very critical, so measure it accurately. The distance is not so critical and can be adjusted a small amount to get the 
SWR perfect. Finally, install the phasing/delay line. The phasing lines are made from RG-62 (93 Ohm, see notes below) coaxial cable. 
The connections from the coaxial cable to the loops are made using ring lugs and stainless steel 6-32 bolts/washers/nuts.The 70 cm 
phasing line is 5-1/2" (13.5 cm) long and the 2 meter phasing line is 16-1/2" (41.5 cm) long. Cut the RG-62 about 2" (5 cm) longer than 
these measurements and leave 1" (2.5 cm) at each end to strip the insulation, peel back the braid, strip the center conductor, and attached 
the ring lugs. The ring lungs at one end of the phasing line can be shared with the 50 Ohm feedline (9913F or equal recommended) so 
that only four ring lungs are required.  

Performance: 
This antenna, mounted at 35' elevation, performed very well for an omni-directional design. At 5 degrees above the horizon, signals on 
FO-20 start to come alive. At 15 degrees, they are strong and clear--without a preamp AND with over 50' of feed line. The signals stay 
strong and pick up about 3-to-6 dB of strength up through 90 degrees. I believe this increase is due to the improved circularity as the 
pattern rises. The signals on AO-27 are much harder to capture and the horizontal polarization at the horizon is a definite penalty. I 
found the use of a preamp necessary. I got good copy on the bird once it reached about 15-20 degrees elevation--compared to 30-to-35 
degrees on my original eggbeater. While I have not attempted to use this antenna for pacsats, I have monitored the signals on FO-29 
while in mode JD and found I could copy at S3 or better from horizon to horizon (with preamp). 

RG-62 Coaxial Cable: 
This 93 Ohm cable is not as commonly available as RG-8 or 9913F. In a pinch, you could substitute 75 Ohm cable such as RG-6, but 
expect to pay a price in feedpoint balance and SWR. For the 2 meter uplink, you may never tell the difference. For the 70 cm downlink, 
it could mean the difference between copy and no copy. I have heard the cable on automobile stereo antennas is RG-62, so you might 
want to try your local parts dealer to see if a cheap replacement antenna-with-coax is an easy source.  
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IMPROVED PL TONE ENCODER 

Interested in working the satellites, Do you have a ny of these??  
 

 VHF FM Radio – Contact the astronauts on the ISS (NA1SS) Uplink 14 4.490MHz, Downlink: 145.800 MHz. 
 

 VHF FM Radio + PC – Digipeat, Connect to the PMS on the ISS. Setup a satgate to feed stations heard 
via the ISS to the servers on the internet (Interne t connection required).  Uplink / Downlink: 145.825  
MHz. 

 

  VHF / UHF FM Radio - Establish contacts thru VO-52, AO-51, SO-50, ISS X band repeater. 
 

 VHF / UHF All mode - All of the above + Enjoy sideband QSO on VO-52, FO- 29, Decode Telemetry and 

much more.                            �����������	����	
������
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All of the above will need an external antenna.   
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News from AMSAT organizations worldwide. 
 

   
   ARISS Status Report for the Week of February 2, 2009                                                  

 
School Contacts 
Humber College Institute of Technology and Higher Learning in Toronto, Ontario, Canada completed an ARISS 
contact on Monday, February 2. It has assembled the primary ground station right on the main campus, and it is 
hoped that it will inspire future students in conducting similar studies.  
 
Pilton Bluecoat Junior School in Barnstaple, Devon, England completed an ARISS contact on Friday, February 6. 
The school has planned an event with the theme "Our Home in Space - The Final Frontier," in which students 
learn about Earth as part of the wider universe.  
 
Städtisches Gymnasium Herzogenrath in Herzogenrath, North Rhine-Westphalia, Germany completed an ARISS 
contact on Saturday, February 7. The school has an amateur radio club whose members initiated the ARISS 
contact.  
 
College of Agriculture, Central Agricultural University in Imphhal, Assam, India has been scheduled for an 
ARISS contact on Sunday, February 8 at 10:06 UTC via telebridge station VK4KHZ in Australia. 
 
Russian Students Radio ISS 
Students attending the Palace of Children's and Youth's Creativity in Tver, Russia experienced a successful 
ARISS contact on Tuesday, January 27. The children prepared 9 questions to ask cosmonaut Yuri Lonchakov, 
RA3DT. Approximately 300 people attended the event including cosmonaut S. Treshchev and ARISS delegate 
Sergey Samburov. The Governor of Tver Region, Dmitry Vadimovich Zelenin was also invited. The contact was 
made possible through the Amateur Radio Club, "Club-22," and its chairman, Sergey Kemov, RA3IS. 
 
Successful Canadian Elementary School Contact 
On Tuesday, January 27, Mike Fincke, KE5AIT, participated in an ARISS contact with students attending Castor 
Valley Elementary School in Greely, Ontario, Canada. He answered all 16 questions posed to him by the youth as 
an audience of 750 students, parents and guests looked on. The students initiated the contact, thanked Mike for 
the contact midway through the session, and finished the rest of the questions. Media covered the event and the 
school was featured on the CTV 6 o'clock news. 
 
French University Contact Successful 
Students attending CERAM EAI in Sophia Antipolis, France participated in an ARISS contact on Thursday, 
January 29 via telebridge station VK4KHZ in Australia. Students were able to ask 15 questions of Mike Fincke, 
KE5AIT, before interference made the downlink unreadable. Approximately 50 students, faculty members and 
guests witnessed the event which was covered by the media. The audio was fed into the EchoLink AMSAT and 
JK1ZRW servers and received 11 connections from 9 different countries. A short write up and contact audio have 
been posted to the ARISS-Europe Web site. See: http://www.ariss-eu.org/2009_01_30.htm 
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French School Contact Successful 
Youth attending Ecole & College Jean XXIII, a private primary & secondary school in Pamiers, France, 
experienced an ARISS contact on Friday, January 30. Mike Fincke, KE5AIT, answered 18 questions prepared for 
him by the students as 150 people gathered to watch. Media coverage included La Gazette Ariegeoise, Le Petit 
Journal, France 3 and Ariege News. The event is also expected to be reported by La Depeche du Midi, Radio 
Transparence, Radio Montaillou and Sud Radio. A summary with audio has been posted to the ARISS-Europe 
Web site. See: http://www.ariss-eu.org/2009_01_31.htm 
 
General Radio Operations 
Mike Fincke, KE5AIT and Yuri Lonchakov, RA3DT made general voice contacts over the last week. Among 
those contacted were stations in the U.S., Canada, Russia and Brazil. They also had the radio running in packet 
mode and cross band repeater mode and transmitted several Slow Scan Television (SSTV) images.  
 
ARISS International Team Meeting Held 
The ARISS team held its monthly teleconference on January 27. Among the agenda items discussed were the 
ARISS Face to Face Meeting to be held in the Netherlands in June, Richard Garriott's mission and SuitSat-2 
status. Minutes have been posted.  See: https://www.rac.ca/ariss/arisstel2009-01-27.htm 
 
K6DUE Replaces NN1SS 
K6DUE, call sign of the late Roy Neal, will now be used for the International Space Station Amateur Radio Club, 
replacing the Greenbelt, Maryland telebridge ground station call sign, NN1SS. Neal was instrumental in 
persuading NASA to fly amateur radio on the space shuttle and helped establish the Shuttle Amateur Radio 
Experiment (SAREX) working group, which ultimately led to the internationally-based ARISS program. The 
story was reported on the Amateur Radio Newsline.  
 

 

Japan Launches Amateur Radio Satellites on January 23 

Japan successfully launched its GOSAT IBUKI satellite on January 23, 2009. GOSAT - Greenhouse gases Observing 
Satellite is an environmental monitoring satellite launched from Japan's Tanegashima Space Center aboard the H-IIA F15 
booster. 

GOSAT Launch Small Satellite Summary 
Satellite Downlink Beacon Mode Callsign 
Kagayaki 437.375 437.375 FSK9K6/CW   

STARS 437.485/.465 437.305/.275 FM/CW 
JR5YBN 
JR5YBO 

KKS-1 437.445 437.385 AFSK/CW JQ1YYY 

PRISM 437.425 437.250 AFSK/GMSK/CW JQ1YCX 

SDS-1 Small demonstration satellite 
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Masa, JN1GKZ reported that the small satellites are technically not CubeSats since they are larger in size and each 
platform is a unique design. Click on the satellite name in the table to follow the links for more information about each 
satellite. Telemetry analysis applications for the PRISM satellite are available. DK3WN has also written telemetry decoders 
for PRISM and STARS. Interim keplerian elements via Celestrak for Objects A through K are being used for tracking until 
each satellite is identified on orbit. 

 

��
���������������
��
�� �!���"����#���

!�
�#���$������2���������3������
������������$$���� ��$�
�#����)������.����*�����
���4��� ���������	�2� 3����
/�2������������	/��1�	�����2����������������
���3�� �3������5�$5����������5�����
##���2
$�/�$2���*�6�/� �
78������
������������$$������5��������5��$��$���� � �	/����#��5��������$������������
�������3��$��#���
 ���
�����#��5����4��$��2����������3������
������������$ $����1�

���������	�"�%
$$�����%����� �
������* ,&�����9�

������������	
�������
�����������������
����������� ��������	��������������
���������������������� �

 �����
�������������������������������������������� ���!���	
������"�����������������������������	����� ���
�	������������������������������	������	��#� �

$�������������������%&'�����
�����������������	���� ��#�	������������()����������������������"��������� �������
*��*����+�,�����������������������������-
��������* ������������.�&��������������������*������
��*����� / �

��������*��������	�����#���	����0���.������"12�0� �

��������
������*�������*��������#�"�������3��!����4 �����" �'�5��6�����������7))8�����������������
���� �
������������*��������*����������������������������� ������������������	������	�����������*����*�������� ����
����������
	�����#������������
��
��3����*������ �

5��#�����!�����"�������3��!����4�����" �'�5�����
�� ����������������*����������	����0���.�������"12�0�� ���
�	������������������������
���������������������
�� ��������	�������9 �

(��� �

��	����" ��1: �

 

 

 

 

 

 

 

 



���������������������
�

 

 

��������$����% �&���
�����
'�

"���,	,�����:�#�������5��4������;���	�"��(����4���� �4�����������
���������3�������
������������������������$��������<
������1�"��� $��������3��������������,	��
,�
#������3������ �4�5���
������������2������������
���������4������� ������2��1�

22 December 2008  
The first workshop to be conducted during the B2 development phase of the European 
Student Earth Orbiter (ESEO) was held from 15 to 19 December 2008. Organized by the 
ESA Education Office, the workshop took place in the Concurrent Design Facility (CDF) at 
the European Space Research and Technology Centre (ESTEC) in the Netherlands. 
  
In the early stages of Phase B2, the ESEO project is studying the implementation of some 
important changes in requirements, in order to comply better with launch opportunities to 
fly the satellite to low Earth orbit as a secondary payload on one of the VEGA qualification 
flights. This essentially involves a redesign to reduce the dry mass of the satellite and its 
payload from about 120 kg (as per Phase B1) to a target of 75 kg, while at the same time 
maintaining an architecture that will support the key systems and functions of the satellite.  
 

The ESEO reconfiguration activity is led by Carlo Gavazzi Space, the Industrial Contractor for ESEO Phase B2 and Phase 
C/D, supported by their university coordination team.   

The workshop involved the direct participation of 11 students from 7 different universities, who attended the ESTEC CDF in 
person, while five other students (representing subsystems to be designed by three additional universities) were involved 
via teleconference.  
 
The workshop was also supported by AMSAT, an international group of amateur radio operators that is participating in 
ESEO by providing some of the satellite communication functions. AMSAT will enable the ESEO flight operations to access 
the Global Educational Network for Satellite Operations (GENSO) and the worldwide amateur radio network.  
 
The end results of the workshop were the successful completion of the preliminary definition of the new ESEO configuration 
and the definition of the corresponding preliminary system budgets (mass, power, data links), as well as the identification of 
potentially critical areas that will require further attention at a later date.  
 
ESEO is the second micro-satellite mission within the ESA Education Office’s Satellite Programme. It builds upon the 
experience gained with the SSETI Express micro-satellite, launched in 2005, and the YES2 student experiment flown in 
September 2007.  
 
The project schedule foresees Phase B2 lasting one year, then a 2 year-long Phase C/D, followed by the launch campaign, 
with launch expected to take place in 2012. 
  
 In relation to the “amateur” payload it is anticipated that this will include: 

A U/S Transponder – either  FM voice and/or  linear/with DSP  

A U/V Transponder – linear with DSP 

A C-Band beacon on 5.84GHz 

Additionally, telemetry will be provided in a number of different formats. As usual, more news and detailed information will 
be circulated as soon as it becomes available!     
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All in place for  SumbandilaSat launch in March 200 9   

South African will get another voice in the sky when the second satellite, named SumbandilaSat is launched in the May 2007 
time frame.  The naming of the satellite in itself is an interesting story.  A competition was held amongst high school students. 
Entries in various languages were received but ultimately the Venda language version was chosen “Sumbandila ”.  It means 
showing or pointing the way. Freely translated into English “Pathfinder ” 

SumbandileSat Payloads   

The main payload is a multi-spectral imager with a 6.5m Ground Sampling Distance (GSD) with 6 spectral bands and will be 
supported by an on-board storage of 6 Gigabyte, expandable to 24 Gigabyte.  In additions there are several experimental 
payloads including  

�µ         SA AMSAT – 2m/70cm amateur radio transponder and di gitalker . 

�µ         Stellenbosch university -   Architectural radiation experiment for commercial off the shelf devices (ARECOTS)  

�µ         Nelson Mandela Metropolitan University - Forced vibrating string experiment 

     �µ         University of KwaZulu- Natal - Very low frequency (VLF) radio experiment  

The Amateur Radio Payload will be operating in conjunction with the University of Stellenbosch Software Defined Receiver 
project as it will share the VHF receiver and UHF transmitter used by the SDR project.  

SA AMSAT has designed and built a control system to facilitate the following operations: 

·         V/U voice transponder with an uplink in the 2 metre band and a downlink in the 70cm band.  

·         A parrot repeater (voice digipeater) 

·         A voice beacon 

The control unit will command the various function of the transponder and handle the parrot and beacon messaging. On receipt 
of a tone from the VUCU VHF receiver, the CTCSS tone will be decoded and depending on the tone received the unit will 
command the VU transponder operation or the parrot repeater.  In the transponder mode the satellite will act like a cross-band 
FM repeater and allow two way communications with other stations on the ground. 

If the tone received indicates parrot operation, the interface unit will record 20 seconds of audio on its VHF uplink receiver and 
replay the recorded audio on the UHF downlink. Should, for a predetermined period, there be no tones received, the controller 
will initiate a voice beacon, transmitting a pre-recorded message at regular intervals.   This facility will offer many opportunities 
for educational projects. The technical team comprising of Andrew Roos ZS6AAA  and Hannes Coetzee ZS6BZP  have  faced a 
real challenge to complete two prototypes of the controller in time for evaluation and integration in the main unit by end 
July. Sumbandila is expected to be followed by two or more satellite projects and with more time available a more sophisticated 
amateur payload is envisaged.   

    
 

From Left to Right: Hanees Coetzee ZS6B ZP and Andrew Roos 
ZS6AAA who have developed the Amateur Radio payload  on 
Sumbandila Satellite. 
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The mission of the project is the development and growth of people and institutions, providing satellite data for applications 
addressing the needs of society and understanding the modalities of a small satellite programme in order to inform the space 
policy process in South Africa. There are several additional benefits that will accrue from the project including:  technology 
demonstrator of new generation satellite avionics for future satellites, international and regional benefit through imaging and 
data provision and a platform for international interaction through joint missions and constellations.  

Unusual Launch   

Discussions have been concluded with the Russian State Rocket Centre in Makayev to launch Sumbandila Sat into orbit on 
a Shtil launch vehicle from a sub-marine.  The Shtil is a 3 stage launch vehicle that uses liquid propellant. It is the first launch 
vehicle to successfully launch a payload into orbit from a submarine, although launch from land based structures is possible 
as well. TubeSat was successfully launched on a Shtil (meaning Calm Weather). The launcher has a remarkable track 
record with 51 successful launches and only 1 failure.  

An educational challenge  

Like Sunsat, the Sumbandile Project presents several educational opportunities at various levels from learners at school to 
Post Graduate students at University  

The satellite development kit provides for three main areas of training. Students will be exposed to hands-on system level 
building of complete satellites in their own country with satellite engineering laboratory infrastructure established. The 
training is intertwined with a specific satellite mission including AIT Laboratory Establishment and Training, In-orbit 
commissioning and training and In-orbit operational training. The third component is specialised satellite engineering training 
including detail design of components and sub systems.  

A steady stream of 18 students, 19 Master Degree students and 3 PhD students plus a post doctorate position is fully 
funded. In addition between 5 and 8 internships have been created for the building of a satellite knowledge base and 
capacity in Industry   

Another important component is the expansion of the SUNSTEP programme. SUNSTEP is a joint venture by sponsors and 
the University of Stellenbosch to reach out to learners and increase their Science, Electronics and Technology knowledge. 
During the past 9 years 164 850 learners and 5039 teachers have been touched. Learners generally love the fun, dynamic 
"hands and minds-on" approach followed and as a result many have realised that the ability to study towards engineering is 
in fact within their reach. Once in orbit Sumbandile Sat will provide increased scope for the SUNSTEP programme and 
expansion to all provinces of South Africa. The Amateur Radio payload will be used extensively in youth programmes with 
the objective of bringing the youth into amateur radio.  

       

Minister of Science and Technology of South Africa,  Mr. 
Mosibudi Mangena and SA AMSAT President Hans van de  
Groenendaal at the official handover of SumbandilaS at by 
SunSpace and the University of Stellenbosch to the 
Departm ent . 
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Welcome to KiwiSAT     

- A Satellite Project by AMSAT-ZL, �!�"
���#�����!�$�%&'(�)�#�������(
�*� �������
  

(Updated 11-January-09 )  
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The KiwiSAT linear flight transponder is now "on air" from the Whangaparaoa area with beam antennas pointing South.  
 
* Transponder: Inverting type (Orbital Doppler shift compensation) 
* Transmit Power: 2 Watts PEP.  
* Beacon frequency: 145.885 MHz 
* Uplink: 435.265 to 435.235 MHZ LSB 
* Down link: 145.850 to 145.880 MHz USB 
Note: A trial transmission on 435.2544 LSB comes out at 145.860 USB 
 
Being a linear transponder 30kHz wide, any mode can be used. FM is discouraged (but not banned). Amateur stations are encouraged to 
try out the transponder.  Try to better the previous distance record of 292 km achieved with the prototype transponder (same 
location/antenna). 

    
�
KiwiSAT  will carry both amateur radio communications and a scientific experiment in Small Satellite Attitude Control.  

Earlier design used the low efficiency solar cells; an enlarged unit takes advantage of the newer cells high efficiency units. 

.,��+�&��	�

Do you want this satellite to fly? This project is financed entirely by voluntary donation. If you would like to help, contributions can be 
made securely using pay pal. More details can be found at http://www.kiwisat.org.nz/index.html  
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Project Leader Fred Kennedy 
(ZL1BYP) says; "A growing 
number of volunteers are 
"stepping up to the plate" to help 
and I'm never too busy to talk to 
those who wish to become 
involved." 
 

  KiwiSAT  

���� �������,
���� �

We are currently looking to ISC Kosmatras for a DNEPR launch 
in mid to late 2009.  

The DNEPR Space Launch System is based on SS-18 ICBM 
Technology. The SS-18 missiles are converted into launch 
vehicles. Housed in silos, they afford all weather preparation and 
the ability to launch in almost any conditions.  

Identifying a launch at an early stage is important as this dictates 
aspects of the final structure design along with the system for 
deployment of the VHF antenna and the design of the important 
adapter which mates the satellite to the launch vehicle. 
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With AMSAT-DL P3E satellite into orbit   
Radio contacts from continent to continent - Succes sor to AO-10, AO-13 and AO-40 �

� � �
�
The AMSAT-Phase 3E satellite (P3E) is dedicated as communication and scientific platform for a highly elliptical orbit 
around Earth. The spacecraft will be created in a joint process together with the P5A Mars mission by an international team 
under leadership of AMSAT-DL and continues the successful series of AMSAT-Phase 3 satellites. Additionally the 
spacecraft will be a test bench for technology developed for the Mars mission. The main task of P3E is to act as 
communication platform for radio amateurs worldwide. �
�
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Construction Phase:  present until Q4 2005 

Projected Launch:  March 2006 

Launch Vehicle:  Ariane 5 

Launch Location:  Kourou, French Guiana 

Spaceframe Structure:  AO-10/AO-13 type triangular star 

Spaceframe Size:  Approx.130cm diameter, 45cm height (not including antennas and engine) 

Weight:  Approx. 150kg 

Orbit:  Highly elliptical 36,000km x 2500km,  
63° inclination 
225° - 315° argument of perigee 

Uplink Receivers:  29.500 (A): multimode, low speed RUDAK 
436.200 - 436.350 (U): multimode RUDAK 
436.050 - 436.150 (U): linear passband 
1268.775 - 1268.925 (L1): multimode RUDAK 
1268.600 - 1268.750 (L1): linear passband 
1260.275 - 1260-425 (L2): multimode RUDAK 
1260.100 - 1260.225 (L2): linear passband 
5668.600 +/- 25KHz (C): (linear) 

Downlink Transmitters:  145.812 (V): PSK 400 BPS General Beacon 
145.957 (V): PSK 400 BPS Engineering Beacon 
145.837 (V): multimode, low speed RUDAK 
145.845 - 145.945 (V) linear passband 
2400.250 (S):  PSK 400 BPS General Beacon 
2400.500 (S): PSK 400 BPS Engineering Beacon 
2400.600 (S) - 2401.000: multimode, high/low speed RUDAK 
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2400.275 (S) - 2400.425: linear passband 
24048.350 (K): beacon 
24048.300 +/- 25KHz (K): linear passband 
47088.350 (X): beacon 
47088.300 +/- 25KHz (X): linear passband 

P5-A Transponder Experiment:  2560 MHz (S) uplink and 10450 MHz (X) downlink. Also usable as a linear  
transponder with approximately 50 KHz bandwidth. 

Other Features:  LELIA 
RUDAK 
Main Beacon with FEC-coded telemetry 
2 or 3 Cameras 

Project Supervision:  AMSAT-DL 

�

�

�s�–�–�’�G�–�œ�›�G�•�–�™�G�›�•�Œ�G�n�v�G�t�ˆ�™�š�G�s�–�–�’�G�–�œ�›�G�•�–�™�G�›�•�Œ�G�n�v�G�t�ˆ�™�š�G�s�–�–�’�G�–�œ�›�G�•�–�™�G�›�•�Œ�G�n�v�G�t�ˆ�™�š�G�s�–�–�’�G�–�œ�›�G�•�–�™�G�›�•�Œ�G�n�v�G�t�ˆ�™�š�G�w�\�h�G�œ�—�‹�ˆ�›�Œ�w�\�h�G�œ�—�‹�ˆ�›�Œ�w�\�h�G�œ�—�‹�ˆ�›�Œ�w�\�h�G�œ�—�‹�ˆ�›�Œ�G�•�•�G�t�ˆ�™�Š�•�G�u�Œ�ž�š�G�“�Œ�›�›�Œ�™�G�•�•�G�t�ˆ�™�Š�•�G�u�Œ�ž�š�G�“�Œ�›�›�Œ�™�G�•�•�G�t�ˆ�™�Š�•�G�u�Œ�ž�š�G�“�Œ�›�›�Œ�™�G�•�•�G�t�ˆ�™�Š�•�G�u�Œ�ž�š�G�“�Œ�›�›�Œ�™�
�

�
�
�
(�
�&��)��
*� "�����2�������������������3�$����������
�$��������� ��	�"�'-/'�����4����2�����2����������������2���	�"�
'-/'���������������
��������2�������������������5�$ �������������	�"�'-/'��������	�"���4���=�������3��$ �3���  

Become part of the project AMSAT -
Phase 3EXPRESS with your donation! 
 
So here is the opportunity to support this project with your 
donation. For more information about P3E, see 
www.amsat-dl.org/p3e  

 

 


