
mnassa
monthly notes of the astronomical society of southern africa
Vol 69  Nos 7 & 8  August 2010 

ISSN 0024-8266

•   Changes at MNASSA   •   MOND alternative to dark matter  •
•   Amateur Rocketry in South Africa    •    Deep-sky Delights  •



monthly notes of the astronomical society of southern africa

Cover picture:  Amateur Rocketry in South Africa
Brian Page (left), Lance Roberts (obscured) and Les Page-Shipp of the University 
of Natal Rocket Society and Research Group busy hauling a launch tower, loaded 
with their RS60-1 rocket, into position on 11 September 1960 from a beach launch 
site just north of the Tongaat River, Kwa-Zulu Natal.  See article starting on p.134.   
       Picture credit: Greg Roberts.
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Changes at  MNASSA

The Editorial Board has agreed that 
MNASSA will go electronic and free of 
charge from the end of 2010.  This is as 
part of a move to simplify the Society’s 
business side. 

Currently MNASSA is distributed to two 
categories: members and subscribers.  
The subscribers pay on a calendar year 
basis and the members pay their fee at 
mid-year.  As it is too late to make changes 
in the arrangements for members, we will 
continue to send printed copies to them 
until at least June 2011 but we are thinking 
that they could be offered a reduced sub-
scription in future years if they are willing 
to use the electronic edition.  However, if 
the number who want the printed editions 
becomes too small, the costs will go up 
and we may have to stop it altogether (the 
printed version, that is).  If the number be-
comes very small we could consider print-very small we could consider print-very
ing them ourselves on a laser printer.

It is proposed to notify all subscribers
around the end of August of the changes 
and to have a demonstration web site in 
place by then. 

The issues for members are delivered to 
the Hon Treasurer and the current address 
labels are given to him by the Hon Mem-
bership Secretary.  The Treasurer organ-
izes the postage costs and the distribution 
company then fetches the issues to go out 
and mails them.

The work in distributing MNASSA to 
subscribers is quite signifi cant and has 
been handled over the years by voluntary 
Business Managers.  There are 112 ad-
dresses on the list, receiving 121 copies in 
total.  Many subscribers purchase through 
agents and get a 20% discount.  Nearly all 
(91) are foreign, involving the Treasurer 
in negotiating foreign exchange and fi ll-
ing out a form for each.  Many have to be 
individually invoiced.  In addition, copies 
occasionally get lost in the post and have 
to be replaced.  Then there are address 
changes etc.  Six times per year the is-
sues have to be sent out.  Although the 
subscription business has been marginally 
profi table in principle, it is doubtful if it 
really has been in practice. 

In addition to paid subscribers, mainly for-
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The following new members were accepted during the last Council meeting.  MNASSA
would hereby want to welcome them all.

Mr Jonathan Balladon, Moreletta Park, Pretoria
Mr Derrick Caird, Kabega Park, Port Elizabeth
Mr PG Dormehl, Durban
Mr J Exelby, Howick, Kwazulu-Natal
Ms Karen Fischer, Strydenburg
Mrs Vivienne Gadd, Knysna
Mr Ernest Halberg, Welkom
Mr G Laubscher, Table View, Cape Town
Mr Ashleigh Maharaj, Esther Park, Kempton Park
Mr Michael Neale, Gezina
Mr AJ Nel, Bedfordview, Johannesburg
Mrs M Neumann, Northriding, Johannesburg
Mr Hannes Oelofse, Garsfontein, Pretoria
Miss Chantal Olivier, Bedfordview, Johannesburg

assa news

eign, there are currently a number of free 
subscriptions and the new Council will 
have to decide if these will continue:

Each ASSA Centre (8)
Book review editor (2)
Chichester planetarium
David Dunham, USA
International Dark Sky Association, 
USA
RG Glass (Hon Auditor)
M Streicher (5)
Royal Astronomical Society, UK
SAAO (3)

Each of the (5) SA Copyright libraries 
receives a copy by law so long as we print 
100 or more copies.  This reduces to one if 

the print-run is less than 100.

The number of members is around 250 at 
maximum time of year.  We are currently 
printing 450 copies.  This is 79 too many 
and could be reduced by about 50 (to al-
low 29 spare copies).  The spare copies 
are necessary to cover postal losses and 
occasional back orders.

We have changed printers with the June 
2010 issue to Megadigital.  The print 
method also changed from litho to digital.  
The cost per issue is about R4 500 typi-
cally and thus per copy it is around R10.  
If the print-run is smaller, the unit price 
will increase, but not as much as with 
traditional lithography.

New Members
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Mr Wessel Olivier, Rooihuiskraal, Pretoria
Miss Seshini Parther, Halfway House, Midrand
Mr Dick Plaistowe, Southbroom
Mr M Preston, Vaalpark, Vereeniging
Mr D Rampathi, Malanshof, Randburg
Mr Montagu Thorne, Morningside Manor, Sandton
Mr Dylan Van Rensburg, Meyersdal, Johannesburg
Mr R Walavalkar, Sandton, Johannesburg

news notes

Brief Update on Charles Affair

(see MNASSA April 2010, p.48)

This information is from a report by 
the NRF President, Dr van Jaarsveld, to 
SAAO staff on 14 July 2010. 

Prof Bozzoli’s report was presented to 
Minister Pandor.  It has been decided not 
to release it in full.

Recommendations:
There should be conversations about the 

future of astronomy given the scale of 
the investment.  These should include 
the Dept of Science and Technology.

An advisory board for SAAO will be 
appointed, independent of NRF and 
SAAO.

There should be broad consultation to es-
tablish a multi-wavelength community.

The NRF will establish an “astronomy 
desk”, to be occupied by a senior as-
tronomer or physicist.  This person to 
lead discussions on formation of an 
SAAO board and other matters such 
as the location of the MeerKAT Opera-

tions Centre.
In the short term, the President of the 

NRF will control SAAO directly and 
will work closely with the Vice-presi-
dent for Facilities (Dr Mazithulela).

Answers to some questions at this ses-
sion:
Regarding successor to Prof Charles 

(he defi nitely will leave in September 
2011): The “climate” for a search must 
be got right fi rst, then a search will be 
made through the Astronomy Desk and 
the Advisory Board….If we are to have 
a new Institute of Astronomy this will 
affect things.

Regarding apology to Prof Charles and 
staff: NRF President has apologized 
personally to Charles.  He is getting 
advice as CEO of NRF.  Quote: “We 
were over-zealous in suspending Phil”.

Regarding relationship between Prof 
Charles and Dr Mazithulela:  They 
should not be pushed into a corner.  It 
is essential to keep communication 
going.



mnassa  vol 69  nos 7 & 8116 august 2010117

andri prozesky

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

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

������������������

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

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

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

��������

� ��� ������� ���� �������

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

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

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

��� �� ���������� ��� ������ �����



mnassa  vol 69  nos 7 & 8116 august 2010117

mond alternative to dark matter

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

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

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

������� ������

�
� �

���

�
���

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

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

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

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



mnassa  vol 69  nos 7 & 8118 august 2010119

andri prozesky

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

� ����������� �������

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

��� ����� ����������

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

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

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

�

��

� �
���

��
�� � �� ���

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

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

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

��� ��������������

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

����� ����������� �� ��� ��� ��

�������

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

�

�
�

��

�
�� � � ���

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

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



mnassa  vol 69  nos 7 & 8118 august 2010119

mond alternative to dark matter

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

����� ����������� �� ���������

�������

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

����� ���������� �� ��� ������

����������

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

������ �� ������� �������

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

��� �����������

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

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

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

�� � �

�
���

�
��� �

�

���
�����

�

�

���

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

� � �

�
���

�
�� �

��
�

���
�

�
�����

��
�

��

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



mnassa  vol 69  nos 7 & 8120 august 2010121

andri prozesky

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

� �

�
�

�
����

��

�
��

�
� ���� ���

���� ���� � ��

����� ��� �������� ������

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

� ��� �

�
� �� � � �
� �� � � �

���

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

� �

�
�

�
����

��

�
�� ����

�
� � ���

����� ��� �� ������� ��

� �

�
�

�
�

��

�
� � ��

�
� � ���

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

�

�
�

��

�
� � �� ����

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

�
�

��

�
� � �� ����

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

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

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



mnassa  vol 69  nos 7 & 8120 august 2010121

mond alternative to dark matter

��� ������ �� ��� ������� ����

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

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

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

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

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

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

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

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

��� � ������ �������������

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



mnassa  vol 69  nos 7 & 8122 august 2010123

andri prozesky

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

� �������������

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

��� ������� ������

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

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

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

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

��� ���� ��������

����� �������� ������

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



mnassa  vol 69  nos 7 & 8122 august 2010123

mond alternative to dark matter

����� ������ �� ������� �����

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

�
��

�

��

�

����

��
����

��

��
� ���� � ��

�
��� ����

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

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

�
� �� ����� � �� ���

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

��
� ���� � � �

�

�
� � � ����

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

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

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

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



mnassa  vol 69  nos 7 & 8124 august 2010125

andri prozesky

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

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

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

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

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

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



mnassa  vol 69  nos 7 & 8124 august 2010125

mond alternative to dark matter

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

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

����� ������� ���������

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

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

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

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

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

��� ���������� ��������

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

�������
� ����

�
�

�
������� ����

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

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



mnassa  vol 69  nos 7 & 8126 august 2010127

andri prozesky

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

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

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

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

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

��� ������ ��������

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

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



mnassa  vol 69  nos 7 & 8126 august 2010127

mond alternative to dark matter

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

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

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

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

��� ��������� �� ��� ������

����������� ���������

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

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



mnassa  vol 69  nos 7 & 8128 august 2010129

andri prozesky

� ���� ��� ���������

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

��� � ������������ ������ ��

����

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

����� ���� ���� � ��� ��������� ��� �

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

��� ���� �� �� �������� ����

���

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

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



mnassa  vol 69  nos 7 & 8128 august 2010129

mond alternative to dark matter

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

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

��� ������������� �������

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

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

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

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

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

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



mnassa  vol 69  nos 7 & 8130 august 2010131

andri prozesky

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

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

��� ������ ���������� ������

����

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

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

� ����������

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

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



mnassa  vol 69  nos 7 & 8130 august 2010131

mond alternative to dark matter

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

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

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

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

����������

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

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

������ �� �� ����� ������ ���� ���

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

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

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

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

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

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

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

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



mnassa  vol 69  nos 7 & 8132 august 2010133

andri prozesky

��������� �� �� ����� �� �������� ���

������� �� ������� ���������� �������

���� ���� ���������� ������ ��������

��� ��������� ���������� ��� �� ��

������ � �� �� ������� �������

����� �� ����� �� ������� ����������

������ �� �

����� �� ��� ����� ��� � ��� �� ��

����� ����� ��������

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

���� ����� ��� ������

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

������� ��� ���

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

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

����� ���� ���������� ��� ���

������� �� ����� ���� ���� ���

������ �� �� � �������� �� �� �����

���� ���� ���

������� �� �� � ������ �� �� ����� ��

�������� �� ��� �������� ���������

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

�������� ������������ �������� ���

������� �� �� ����� ���� ���� �

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

��������� ��� � ������ �� �� �����

����� ���� �� ��� ������

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

�� �� ����� ����� ���� ������ ����

������

������ �� ����� ������ ���� ��

��������� �� ����� ���� ��� ����� ���

����

�������� �� �� ����� ���� ���� ���

������ �� ��� ����������� �� ���

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

���

����������� �� � ������� �� �����

���� ���� ���

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

�� ��� � �������� �� ����� ���� ����

����

����� �� ����� ���� ���� ���

����������� �� ��� �������������� ���

� ������ �� �� ����� ����� ���� ��

��� ������

�������� �� �� ����� ���� ���� ���

�������� �� �� � �� ����� �� �� ��

����� ���� ���� ��

�������� �� ������ ���� ���� ���

�������� �� ������ ���� ���� ���

�������� �� ������ ���� ���� ���

�������� �� ����� ���� ���� ���

�������� �� ������ ���� ���� �

�������� �� ������ ���� ���� ���

�������� �� ����� ���� ���� ���

�������� �� ����� ���� ���� ���

�������� �� ����� ���� ���� ���



mnassa  vol 69  nos 7 & 8132 august 2010133

mond alternative to dark matter

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

�������� �� ������ ���� ���� ���

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

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

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

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

�������� �� ������ ����� ��������

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

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

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

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

�������� �� �� ����� ���� ���� ���

�������� �� �� ����� ���� ���� ���

�������� �� �� ����� ���� ���� ���

�������� �� �� ����� ������ ���� ���

�������� �� �� ����� ������ ����
����

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

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

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

�������� �� ����� ������ ���� ���

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

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

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

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

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



mnassa  vol 69  nos 7 & 8134 august 2010135

andri prozesky

In the April 2010 issue of MNASSA (Vol 
69, Nos 3 & 4, p.67) Dr Peter Martinez 
reviewed the book Cracking the Sky: A 
History of rocket science in South Africa.  
This book details the activities of Desmond 
Prout-Jones which deals solely with his 
activities.  As Martinez pointed out, the 
book does not really live up to its title as 
it completely ignores the activities of other 
amateur rocketry groups that were active 
in South Africa at the time.  Consequently, 
some of the claims made in the book are not 
completely valid.

During the period covered by the Prout-
Jones book, there were three amateur rock-
etry groups in South Africa, working inde-
pendently with very little mutual contact.  
These groups were: Desmond Prout-Jones’ 
in Johannesburg, the Astronautical Re-
search and Experimental Group of the 
Port Elizabeth branch of the South African 
Interplanetary Society and the University of 
Natal Rocket Society and Research Group 
(UNRS) in Durban.

This article is an attempt to try to give a 
fuller, although still a very incomplete very incomplete very

picture.  Unfortunately there is very little 
information available on the Port Elizabeth 
(PE) group – only from occasional newspa-
per cuttings of this period.  I was very ac-
tively engaged in the UNRS group (hence 
its dominance in this article).  It is hoped 
that this brief summary might bring to life 
some of the other people involved so that 
ultimately as complete a history as possible 
can be assembled.

Perhaps the best way to cover the history 
will be a chronology of events that I had 
found over that period.  It is certainly not 
complete but is all that is currently avail-
able.  In compiling this I have had to rely on 
my memory as well as various newspaper 
articles, publications, photographs and cor-
respondence with some of the members I 
have been able to locate after 50 years.

Early beginnings
The fi rst indication of interest in rocketry 
and space travel in South Africa appears to 
have been the establishment of the South 
African Interplanetary Society in Johan-
nesburg.  Very little information is available 
about it and it does not appear to have been 
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Amateur Rocketry in South Africa – 1952-63
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very active or in existence for more than a 
few years.  I did however attend their exhi-
bition in the Johannesburg Public Library 
in December 1954, but do not recall much 
else about it.  This society does pop up from 
time to time in the activities of two of the 
three amateur rocketry groups.

1953
11 Oct:  A newspaper clipping about a 
17-year-old radio apprentice, Desmond 
Prout-Jones,  showing a  1 m long, 75 mm 
diameter, liquid fuelled rocket, still to be 
launched.  Prout-Jones claims it took him 
exactly 5 years to get to this stage.

In 1999 Brian Evans (of the PE group) 
claimed to be the “father of S.A. rocketry”.  
However, in the light of Prout-Jones’s 1953 
press article, this claim is contradicted.  So, 
barring any further evidence, Prout-Jones 
can indeed be regarded as the father of 
amateur rocketry in South Africa.

1956
10 June:  Youths Build S.A.’s First Rocket 
Motor  (S.A. Press Association):  “South 
Africa’s fi rst supersonic rocket motor, built 
by two teenagers, Alan Bowman and John 
Deschamps, was tested in Port Elizabeth 
today, and was reported a ‘complete suc-
cess’.  Dr. P.K. van Gent, a Government 

analyst who assisted 
the young rocket 
engineers, was enthu-
siastic about the test, 
which was watched 
by about 20 people.” 

… no further details 
were given.

The author started doing backyard experi-
ments in his home town, Glencoe (North-
ern Kwa-Zulu Natal), with home-made 
gunpowder rockets.  Only static motor tests 
were carried out with no actual launches.

1958
The author and Brian Page, two 1st year st year st

Engineering students at the then University 
of Natal (Durban), formed a friendship and 
started some amateur rocket experiments 
using a tennis court near the university 
residence, Ansell May Hall, where Brian 
and the author resided during their uni-
versity academic year.  Due to the author’s 
diffi culties in walking as a result of polio 
in 1957, Brian became the Launch Of-
fi cer (he could move faster than Greg!) 
and remained so for the entire duration of 
the Society’s existence.  Besides being the 
Launch Offi cer, Brian was also the person 
responsible for preparing and mixing the 
rocket propellants and was ably assisted by 

As the oldest reference in 
my possession (dated 11 
October 1953), this news-
paper clipping suggests 
Desmond Prout-Jones to 
be the “father” of amateur 
rocketry in South Africa.
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Lance Roberts (no relation to the author) at 
the Society’s launches.  As they grew more 
adventurous, the tennis court soon proved 
too small and close to habitation.  Launches 
were moved to a hill slope at the back of 
the University which faced in the direction 
of the relatively unpopulated area (later to 
become the suburb of Manor Gardens).

August 1958:  The University of Natal 
Rocket Society and Research Group 
(UNRS) was formed.  The leading mem-
bers were (in no particular order):  Brian 
Page, Greg Roberts, Arthur H.J. Sale and 
Allan J. Mash.

“The idea of organising a rocket research 
group at University occurred to Greg Rob-

erts and Brian Page when they happened to 
see a Russian fi lm exhibited in South Africa 
called Blazing A Trail to the Stars which Blazing A Trail to the Stars which Blazing A Trail to the Stars
showed some scenes of amateur rockets 
being launched – presumably in Russia.  
The pair decided to conduct some rocket 
experiments on their own and started fi rst 
with static tests of small rocket engines 
powered with gunpowder.  Roberts had 
had some previous experience with such 
engines when he was much younger, but 
discovered that his backyard test fi rings 
made him extremely unpopular in his 
hometown neighbourhood because all the 
dogs and chickens in the area would howl 
and cackle for about half an hour after each 
fi ring.” *

* Source: Capt. Bertrand R. Brinley (U.S. Army) article on the UNRS that appeared in American Model, May 1960.  American Model, May 1960.  American Model
Brinley was appointed by the U.S. Army to assist amateur rocketry groups in the United States.  I do not recall how he 
came into contact with the Society but I corresponded with him.  His article was based mostly on this correspondence.

During the period 
1958-1959 some 
50 rockets were 
launched from be-
hind the University 
of Natal, Durban.
(left) Brian Page 
busy placing a small 
two-stage rocket on 
its launch rail.
(right)  A two-stage 
launch on 7 May 
1959.  The second 
stage fi ring is obvi-
ous (the lighter 
puff of smoke) with 
the rocket a black 
streak near the top 
of the picture (ar-
rowed).
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1959
March:  The UNRS applied to the Students 
Representative Council (SRC) of the Uni-
versity of Natal to be approved of as an 
offi cial University Society.  This enabled 
the Society to get a small annual grant to 
carry out activities.  Membership of the 
UNRS averaged around 50 members each 
year but only about half a dozen students 
were actively engaged in the running of the 
Society.

Several members, e.g. Allan Mash, Arthur 
Sale and the author, experimented with 
various rocket propellants – some of which 
resulted in spectacular and loud explosions!  
Whilst most of them proved more powerful 
than the so-called “micro-grain” propel-
lant (zinc dust and sulphur) used by most 
amateur groups, this was not pursued being 
considered too dangerous.

Since May 1959 the UNRS launched sever-
al small two-stage rockets.  This is believed 
to have taken place before Prout-Jones’s 
fi rst fl ight of a multistage rocket.  In all ap-
proximately 50 rockets were launched from 
the UNRS’s site at the back of the Univer-
sity and the highest altitude attained was 
about 1 000 metres.  One launch resulted in 
a large grass fi re with the students rapidly 
vacating the area and the Group realised 
that they had to fi nd a larger test “range”.  
At about this time it was discovered that 
the UNRS activities were breaking the 
law as permission had to be obtained from 
the Chief Inspector of Explosives (CIE) in 
South Africa to launch anything – red tape 
had struck!

In an undated press report (circa July/
August 1959), the PE group claimed that 
one of their rockets soared to a record 
height of about 11 000 m, reaching a speed 
of 1 600 km/h.  The designer and builder 
was Brian Evans.  The rocket is believed 
to have been a 4,2 m long, solid fuel, three-
stage, weighing 50 kg and launched from 
a 6 m high tower.  There was some uncer-
tainty whether the third stage fi red, so the 
claim of a South African record cannot be 
substantiated.

1960
The UNRS started producing its own quar-
terly free publication, BLAST-OFF, which cov-BLAST-OFF, which cov-BLAST-OFF
ered space matters including Astronomy for 
University members.  Interested members 
of the public could subscribe to it for a 

The caption The caption 
and picture of 
a newspaper 
cutting (circa 
Jul/Aug 1959) Jul/Aug 1959) 
reporting on 
the PE group’s 
famous launch.  
In the picture 
is designer and 
builder, Brian 
Evans (centre) 
with Bryan 
Hook (left) 
and Rodney de 
Beer.
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nominal fee.  The fi rst issue contained 
an article on Project Adamastor which Project Adamastor which Project Adamastor
was a planned 3 m long liquid fuel 
rocket, developing 450 kg thrust for six 
seconds and capable of carrying a 9 kg 
instrumentation package to an altitude 
of 15 km.  The propellants proposed 
were red fuming nitric acid (7,3 kg) 
and aniline (2,6 kg), stored in concentric 
tanks.  A smaller static test motor, weighing 
about 6,3 kg and producing 115 kg thrust, 
was already under construction by Gilbert 
Hamer Engineering Works (a large marine 
ship construction/engineering concern in 
Durban).  Arthur Sale also reviewed the 
choice of propellants for this rocket.  It 
would appear that this project was subse-
quently abandoned as the proposed pro-
pellants were too toxic and dangerous to 
handle safely.

During the June/July vacation the Univer-
sity held a large exhibition called “From 
our World” at the Woolbrokers Federation 
Building in Umbilo, Durban.  The UNRS 
was asked to put on an exhibition and the 
Department of Physics provided funding.  

Two rockets were designed by the author, 
one called RS60-1 which was a single stage 
solid fuel rocket.  The other one (RS60-2) 
was a large two-stage solid fuel rocket, 
capable of reaching an altitude of about 
11 km.  These rockets were constructed in 
the Department of Mechanical Engineering 
workshops by a Society member, Frank 
Bullock, who had served an apprenticeship 
in “fi tting and turning”.

After the usual red-tape with the CIE, 
permission was fi nally obtained to launch 
RS60-1 which was achieved on 11 Septem-
ber from a beach launch site just north of the 
Tongaat River.  The 45 kg, 1,8 metre long 
rocket with a diameter of  88 mm carried 
a radio beacon transmitter, parachute and 
di-chloro-fl uorescein dye which produces 

(left) A reason-
ably small sol-
id fuel rocket 
launch by the 
Port Elizabeth 
group.

(right)  This 
is probably 
the 4,2 m long, 
solid fuel, 
three-stage 
rocket of the 
PE group, 
claimed to 
have reached 
11 000 m, 
here being 
prepared for 
launch.
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a bright green stain in water.  The rocket 
achieved an altitude of nearly 4 km before 
splashing down in the sea.  The thrust was 
about 1 525 kg and the rocket was esti-
mated to have reached a top speed of about 
1 280 km/h.  The launch was attended by 
members of the press and also featured 
on African Mirror – a weekly report of African Mirror – a weekly report of African Mirror
news events in South Africa, screened in 
cinemas.  This amount of publicity did not 
gain the Society any favourable points with 
the CIE!

BLAST-OFF, September 1960, gave a compre-BLAST-OFF, September 1960, gave a compre-BLAST-OFF
hensive report on the launch with articles by 
the author on the technical aspects and by 
Les Page-Shipp who was the Range Safety 
Offi cer.  In the same issue it was proposed 
that the various aspects of the Society be 
sub-divided into design, public relations, 

propellants, instrumentation, electrical, 
equipment and transport, radio communi-
cations, photography, rocket tracking (radio 

(above) Cover page of the fi rst issue of BLAST-
OFF.  (right) Lance Roberts and Brian Page, OFF.  (right) Lance Roberts and Brian Page, OFF

in protective clothing, busy fuelling RS60-1, 
here perched upside down in the hole pre-
pared for the launch tower (see cover pic-
ture).  (bottom-right) RS60-1 shortly after 
ignition, launched from Tongaat beach.  The 
rocket can be seen near the top of the photo-
graph whilst the object below-left of it is the 
nose-cone which separated prematurely.
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and visual), fi rst-aid, camp and food, range 
safety, etc.   Members could volunteer for 
the areas that interested them.

1961
One of the founding members of the 
UNRS, Allan Mash, former chairman and 
editor, changed his choice of career and had 
moved to Grahamstown to study theology 
and eventually became a church minister.

The author wins an award by the Engineer-
ing Society for best student paper presented 
at the annual Engineering Society Student 
Papers contest, where he described the 
activities and ambitions of the UNRS.  The 
judges were several University staff in the 
Engineering Department.

A sub-branch of the UNRS was formed at 
the University of Natal, Pietermaritzburg, 
by two ex-members of the Durban group, 

‘Jock’ McNeil and Grey de Villiers, who 
changed universities.  Not much is on 
record about their activities and how long it 
lasted but indications are that it never really 
took off.  Grey’s mother produced a beauti-
ful red and white parachute which was used 
at the Red Desert launch for the RS60-2 
fi rst stage (more later).

BLAST-OFF Vol 2, No 1, contained an article BLAST-OFF Vol 2, No 1, contained an article BLAST-OFF
by Kenneth Wynn on the construction 
of a fi bre-glass rocket which he and Len 
Dicks were investigating.  R.F.N. Reynolds 
(‘Robbie’) reported on a 3-stage, solid fuel 
rocket that he was planning to make out 
of high tensile-temperature steel (diameter 
about 90 mm and 2,75 m long).  In addition, 

a list of 
university 
and public 
members 
was pub-
l i s h e d 
w h e r e 
the name 
P r o u t -
Jones appears.  However the author does 
not recall any correspondence or input 
from him.

BLAST-OFF Vol 2, No 2:  The fi bre-glass BLAST-OFF Vol 2, No 2:  The fi bre-glass BLAST-OFF
rocket project was dropped as expert opin-
ion was that the rocket would blow up like 
a balloon.  Basil J. Gardner reported that 
he was working on a high altitude camera, 
whilst Lance Roberts had been conduct-
ing static tests on various propellants, best 
summarized as “Fizzzzzz----BANG!”.  A 
promising combination had been found 
and was being investigated further.

The CIE raised no objections to the rockets 
proposed to be launched, provided that the 

Len Dicks 
h o l d i n g 
R S 6 2 - 2 
which was 
originally 
d e s i g n e d 
as the sec-
ond stage 
of a larger 
two-stage 
r o c k e t , 
d u b b e d 
RS60-2.
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UNRS obtain a site with a  “radius equal to 
the rockets altitude which is clear of life”.  
One of his worries was how the UNRS was 
going to ensure that rocket stages fi re in the 
correct sequence.  Since one of the rockets 
proposed for launch had a possible altitude 
of 70-80 km, it meant that its launch was 
unlikely as the UNRS could not fi nd such 
a site.  This is the main reason why all 
subsequent UNRS rockets were confi ned 
to relatively low altitudes.

An article by Basil Gardner on the possible use 
of an area 170 km south of Durban (known 
locally as the “Red Desert”) as a launch site 
was proposed, following an examination by 
himself and Robbie Reynolds.  (This site was 
used for the 1962 launchings – see later.)

BLAST-OFF Vol 2, No 3, reported that Dr BLAST-OFF Vol 2, No 3, reported that Dr BLAST-OFF
P.A. O’Brien, a lecturer in the Physics 
Department at University of Natal, Durban, 
had been appointed the UNRS President.  
O’Brien’s hobby was radio astronomy 
which is believed what he eventually made 
his profession.

Kenneth Wynn gave a progress report on 
the fi bre-glass rocket project as the previ-
ous test fi ring resulted in a “horrible mess”  
A comment made by the editor was that 
“the new rocket looks complicated and we 
would not be surprised if they leave some-
thing out by mistake”!

The UNRS was now a member of the Brit-
ish Interplanetary Society and mention was 
made of the Natal Group in one of their 
publications.

Two articles by the author dealt with liquid 
fuel propellants.  Part 1 contained details 
on the proposed high altitude liquid fuel 
research rocket, then on the drawing board.  
This would be a multi-stage rocket using a 
solid fuel booster weighing about 225 kg, 
diameter 20-25cm and 1.5 metres long.  
The second stage was a liquid fuelled rocket 
(liquid oxygen and ethyl alcohol) having a 
planned diameter of 30 cm and 3,7 m long, 
weighing about 320 kg.  The expected fi nal 
velocity was in the region of 1 220 - 1 830 
m/sec, reaching an altitude of over 160 km.  
The rocket was to be constructed in the 
University of Natal Mechanical Engineer-
ing workshops.

Fred Heyl presented a report by himself 
and Roy Spring on using the de Brug 
Army Gunnery Range at Tempe (near 
Bloemfontein) as a possible launch site.  
The commandant in charge of the range 
was very interested and suggested the 
UNRS approach the Commandant-Gen-
eral in Pretoria, Colonel Pienaar, who was 
the Army’s Director of Explosives.  This 
meant that the UNRS now by-passed 
the CIE as the whole project would then 
fall under the supervision of the Army.  
However, one of the complications was 
that this range was directly under the 
Kimberley to Cape Town air-route, which 
meant that dates and times would have to 
be published in the Provincial Gazette be-Provincial Gazette be-Provincial Gazette
forehand.  Another complication was that 
radar tracking by the Army was out of the 
question as only a few units were available 
and moving them to de Brug would be a 
major task.
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In BLAST-OFF Vol 2, No 4 (August 1961), the BLAST-OFF Vol 2, No 4 (August 1961), the BLAST-OFF
following from Jock of the Pietermaritzburg 
group:  “A valuable source of ideas has left 
for the U.S.A. and his presence will defi nitely 
be missed.  There was a suggestion that Tim 
Harwarden* should try and contact Capt. 
B.R. Brinley and give him some hints.”

Part 2 of the article by the author was on 
Liquid Fuelled Propellants as well as an ar-
ticle dealing with the mathematics involved 
in designing a solid propellant rocket.  A 
report by Trevor Dunstan on the use of 
naphthalene as a solid rocket fuel (mixed 
with other chemicals) which concluded that 
it was not a practical proposition.

Kenneth Wynn reported further on his fi -
bre-glass rocket, now with a ceramic-lined 
nozzle.  Grey de Villiers reported working 
on some instrumentation that was to fi t 
in the 75 cm long fi bre-glass nose cone, 
produced by Basil Gardner.  Jock McNeil 
reported working on a concise history of 
the UNRS (unfortunately never completed 
or made available).  It was also reported 
that the launching tower length had been 
increased to 7,5 m.

August 1961: The UNRS received a set-
back when permission was refused by the 
CIE to launch the 5 m high two-stage rock-
et, RS60-2.  The reason given was that “the 
rocket could go off-course and since it has a 
range of about 35 km, it could possibly sink 
a ship in the Indian Ocean”.

BLAST-OFF Vol 2, No 5 where the editor BLAST-OFF Vol 2, No 5 where the editor BLAST-OFF
(Greg Roberts) wrote:  “Unless more mem-
bers take an active interest, the Society will 
soon fade out, and in this Age of Space, 
we think it would be deplorable if this oc-
curred.  One member made the statement 
that the Society is ‘run by a gang’.  This is 
very true but membership of the so called 
‘gang’ is open to all members.  This ‘gang’ 
contains the workers and brains of the So-
ciety.  We encourage members to take an 
active part, but the vast majority state that 
since they know nothing, they cannot do 
anything - JUNK!  How much rocketry did 
the founders and present active members 
know?  NOTHING, but because they took 
the trouble to discuss or read about rocketry 
they now have a keen interest.  I have been 
critical but something has to be done if the 
Society is to continue to function.”

Basil Garner reported he was working on 
a very slow, though vigorously burning 
propellant and there was a further brief 
report by Kenneth Wynn on his fi bre-glass 
rocket.

Part 3 (fi nal) contained “Liquid Rocket 
Propellants” by Greg Roberts and “Radio 
Tracking of the Explorer VII satellite” by 
Basil Gardner and Greg Roberts.

No launches were held during 1961 as the 
Society tried to fi nd a suitable launch site 
while battling with the restrictions of the 
CIE.

amateur rocketry in south africa

* Tim’s father was Professor at the University of Natal, Pietermaritzburg, where Tim did his B.Sc.  Tim later 
became a wellknown professional astronomer and was one of the shortlisted candidates for the directorship of 
the South African Astronomical Observatory many years later.
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The society publication now became 
monthly during the academic year.

At one of its Council meetings the Dur-
ban SRC passed the following resolution 
regarding the UNRS:  “Resolution 159:  
That this council once again warmly 
congratulates the Rocket Society on its 
energetic programme over the past year”.

1962
BLAST-OFF Vol 3, No 1 had an article by BLAST-OFF Vol 3, No 1 had an article by BLAST-OFF
the author on “Tracking the Mercury 
Capsules” but not much else of interest.

Following a trip by three members to see 
the CIE face-to-face in Johannesburg, 
permission was fi nally granted to launch 
RS60-2, but only as two separate single 
stage rockets with the altitude limited.  
(On the way back to Durban there was 
a car accident in which the car involved 
was written off and the three members 
landed up in the Pietermaritzburg hospi-
tal - fortunately with no serious injuries.) 

The author was offered employment by 
the CIE when he completed his degree.  
This was not followed up.

A (circa 1962) newspaper cutting on the PE 
group stated:  “Scrap of skin to be blasted 
50 miles up into P.E. sky to be launched 
‘next year’.  Brian Evans (24 years old) 
assisted by Brian Hook (23 years old).”  
Described as a two-stage rocket of which 
the fi rst stage was liquid fuelled.  Evans 
further stated “fi rst liquid powered rocket 
to be launched in Africa”.

BLAST-OFF  Vol 3, No 2 was the pre-launch 
issue for launches planned for May 1962.  
It listed the allocation of duties for mem-
bers at the launch, technical details of the 
rockets to be launched and the proposed 
count-down schedule.  A rather arid 
region known locally as “Red Desert” 
between Port Edward and the then 
Umtamvuna River pont was approved 
as a launch site and during the weekend 
of 12-13 May 1962 the UNRS launched 
several rockets.  There was no press cov-
erage due to restrictions by the CIE and 
the remoteness of the launch site from 
Durban, but was well attended by about 
60 people, including several University 
staff members who had assisted the So-
ciety in one way or another.

Three major rockets were launched.  A 
fi breglass rocket, constructed by Len 
Dicks (not to be confused by the one 
Kenneth Wynn had been working on) 
which exploded shortly after launch 

amateur rocketry in south africa

Tracking one of the early Project Mercury 
missions (American man-in-space program 
which was followed by the Gemini and sub-
sequent Apollo missions).  Left to right - Len 
Dicks, Derek Woodburn and Greg Roberts.
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(above) Brian Page and Lance 
Roberts loading RS62-2 into the 
launch tower after which the rocket 
was fuelled and the nose cone fi tted.

(below-left) Roy Spring and Derek Woodburn hold-
ing the nose cone for RS62-1.
(below-right) Len Dicks with RS62-1 which got bur-
ied in rock on landing and could not be removed.

RS62-2 in perfect 
fl ight after a text-
book launch from 
the martian-like  

“Red Desert” site.  
The single-stage 
rocket reached 
an altitude of 
about 4 8about 4 8about 4 00 m 
and was success-
fully recovered.

12-13 May 1962
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(not unexpected).  The second stage of 
RS60-2 (now called RS62-2) did a per-
fect fl ight to about 4 800 metres and was 
successfully recovered.   However, the 
larger fi rst stage (called RS62-1) had in-
suffi cient velocity as it cleared the launch 
tower (the tower turned out to be too 
short).  As it left the tower it did a slight 
tilt and possibly fouled one of the guide 
rails which imparted a rotational motion 
to the rocket, causing it to fl y off in the 
wrong direction which severely limited 
its altitude.  It was “recovered” where it 
was embedded in rocky soil, and aban-
doned.  Its altitude was not determined as 
everyone was taking cover!  There was 
an accelerometer in one of the rockets, 
emitting a continuous radio tone, related 
to the acceleration during fl ight.  It gave 
one brief squeak on lift-off and then died 

– the acceleration was far greater than 
anticipated!

In the second half of 1962 the UNRS 
held a space conference at the University 
in Durban (open to the public as well) at 
which several of the leading members 
presented papers on various aspects of 
amateur rocketry.  This was very well 
attended and was a great success but 
unfortunately no records exist as to pa-
pers presented or by whom.  The author 
was approached by a member from the 
audience who was recruiting staff for an 
undisclosed organisation that was start-
ing to develop rockets in South Africa 

– this turned out to be the future South Af-
rican secret rocket program that eventu-
ally produced the Overberg missile range.  

However, they were only interested in 
“engineers”.

BLAST-OFF ceased to exist after the May BLAST-OFF ceased to exist after the May BLAST-OFF
launchings, probably because academ-
ics fi nally took precedence as all the 
main members were in their fi nal year 
of study.

A MOONWATCH satellite tracking station 
was established in the last half of 1962 
but never really became operational as 
part of the UNRS.  It was only in subse-
quent years that this became operational 
(but nothing to do with the University) … 
which is another story.

The UNRS was involved in negotiations 
with a group in the United States (Aero-
space Research Associates, Rochester, 
New York) with the intention of devel-
oping a launch site in South Africa as 
well as a large high altitude multi-staged 
rocket.  As part of this project they tried 
to get the other South African rocketry 
groups involved.  This all fell through 
after the Society ceased to exist.

With all the experience gained, several 
members used Space as topic in their end-
of-year papers, required by various Uni-
versity departments, e.g. Brian Page did 
his B.Sc (Civil Engineering) paper on the 
design of a rocket launch site for large 
rockets, whilst the author did his B.Sc 
Chemistry paper on “Rocket propellants”.  
In addition the UNRS presented various 
talks to several organisations and submit-
ted papers to different technical publica-

amateur rocketry in south africa



mnassa  vol 69  nos 7 & 8146 august 2010147

tions, e.g. Derek Woodburn (Director 
of the Electronics and Instrumentation 
Group of the University Society) pre-
sented a paper to the South African In-
stitute of Electrical Engineers on “Some 
Problems involved in Amateur Rocketry 
Telemetry and Recovery Systems”.

1963
All the leading lights in the Society 
graduated at the end of 1962 and went 
onto their respective careers or further 
study.  The author still lived in Durban 
and made an attempt to keep the UNRS 

going but the University regulations 
required that only registered students 
could hold offi ce in a University society.  
The UNRS therefore shut down as there 
was insuffi cient interest and motivation 
to keep it going.

There is no record of what happened to 
the high altitude Port Elizabeth rocket – it 
was probably never launched.

Conclusions
In his book, Prout-Jones had a lot to say 
about the role of the CIE.  The UNRS 
also had its full share of diffi culties from 
this offi ce.  The author personally recalls 
writing reams of material regarding rock-
et design, safety procedures, etc. for the 
CIE (and was certainly one of the factors 
that contributed to the author’s less than 
brilliant academic record!)  However it 
was felt that the CIE’s restrictions were 
justifi ed.  One cannot simply launch a 
heavy rocket and not be concerned what 
it did or where it landed.  Whilst a dif-
fi cult customer, the CIE did not block 
the UNRS’s activities, provided require-
ments were met.  Besides protecting the 
public, it also protected Society members 
with its rigid safety precautions and pro-
cedures.

The UNRS was doomed to failure once 
the leading lights left.  Whilst the Soci-
ety had some support from individuals 
in departments such as Electrical, Me-
chanical, Physics, etc., it was strictly a 
student society, run and controlled by 
students.

amateur rocketry in south africa

A picture assumed to be the large two-stage 
rocket of the PE group that was probably 
never launched.
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Vela was part of Jason and the Argonauts’ 
vessel, originally named Argo Navis, used, 
amongst others, in the hunt for the Golden 
Fleece.  Until 1750 this ship was one 
large and sprawling constellation when 
the French celestial cartographer, Nicolas-
Louis de Lacaille was producing charts 
of the southern hemisphere skies and dis-
membered it into four pieces.  Puppis the 
poop deck, Vela representing the sails of 
the mighty ship, fi rmly attached to Carina 
the keel and Pyxis the ship’s compass.

Vela is rich in a variety of deep-sky objects.  
It would take me a considerable amount 
of time and space to describe all these 
delights to you.  This large constellation 
is not at all shy to show off its wonderful 
clusters and nebulae, beside other objects 

– far too many to deal with in one article.  
Such is the beauty of a constellation having 
the Milky Way as a close partner.  There is 
no need to search out any objects – they are 
freely available. 

The False Cross is found in the sails and 
consists of the magnitude 2 stars, kappa & 
delta Velorum, and the two borrowed stars, 
iota & epsilon Carinae.  Due to the subdivi-
sion of Argo, Vela has no alpha or beta stars, 
but contains a few dozen stars brighter than 
magnitude 5.  Delta Velorum was found to 

be a double-star in 1894, when the pair was 
much wider apart in their 142-year orbit.  
When John Herschel undertook his south-
ern sky-survey in 1830s, it was too close 
for discovery.  In 1997 delta Velorum was 
found by the Galileo spacecraft to be the 
brightest example of an eclipsing binary.  It 
has a 45-day period.  The system is about 
80 light years away from us.

The far western part of Vela is marked by 
gamma Velorum, which is also the bright-
est star in the constellation.  It is a double-
star with a magnitude 7.1 primary and 
magnitude 9.2 companion.  The primary 
is the brightest Wolf-Rayet star in the sky 
and one of the hottest known.  Since it has 
a separation of only 0.1 arc second, it is 
virtually impossible to split with ordinary 
telescopes.  Interesting, this double-star is 
actually part of a fi ve-star system. 

The lovely, rich, open cluster, NGC 2547 is NGC 2547 is NGC 2547
situated 1.8 degrees south of gamma Velo-
rum and comprises an uneven scattering of 
brighter stars that mingle well with a mist 
of fainter members.  The white coloured 
magnitude 6.4 star (HD 68478) dominates 
the middle part, with two strings of fainter 
stars running across the group from north 

deep-sky delights

The Ancient 
Starry Ship

by Magda Streicher
magda@pixie.co.za
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the ancient starry ship

to south.  The brighter string continues 
for almost 10 arc minutes to the north.  A 
shorter branch is situated to the west in-
side the group, also going out north, but 
just half as far.  The bulk of this swarm is 
situated inside the north-western part of the 
cluster.  The cluster, which contains about 
100 members, is easily seen in binoculars.  
The cluster was discovered by Nicolas-
Louis de Lacaille in 1751-1752 during his 
stay at the Cape of Good Hope.

If we draw an imaginary line from gamma 
to lambda, we fi nd, halfway along it, 
the cluster NGC 2645, which gives the 
impression of being suspended from the 
ropes of the sails.  Also known as Pismis 
6, this very tight group of about a dozen 
stars brings a close and warm feeling to 
the observer.  This lovely compact group 
displays a slightly elongated shape in a 

north-west to south-east direction, with 
varied magnitude stars.  Its shape could 
also be described as a zigzag that extends 
southwards, accompanied by fainter mem-
bers (see sketch).  

The small group, Pismis 8, is situated only 
28 arc minutes east of NGC 2645.  It is a 
special cluster with stars displaying colours 
of white and yellow, and is slightly curved 
in a north-south direction.  Allowing my 
mind free rein, I imagined I could see a 
MacDonald’s “M” sign in the positioning 
of the stars, with the open ends of the M 
towards the western side.  Perhaps I was 
just a little hungry at the time!

Vela is the proud possessor of the great 
Gum Nebula, higher up against the slopes 
of the sail, appearing to be caught up in 
the various nebulae and star groups.  Its 
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fi ne fi laments form streams and loops of 
nebulosity indicated as Gum 12, 15 and 
17.  Towards the south-eastern edge of 
this ancient supernova remnant, NGC 
2736 displays a small fl imsy streak of light.  
This emission nebula displays a fairly 
straight north-northeast to south-southwest 
line.  The north-eastern side is much more 
defi ned, with a softer bulge out on the 
south-western side.  Various fi lters brought 
out this object to its full (see sketch).  This 
southern nebula, also known as the famous 
Pencil Nebula is counterpart to the well-
known Veil Nebula, which is located in the 
northern constellation Cygnus.  Although 
the name Pencil Nebula is appropriate, I 
just love the designation “Herschel’s Ray”.  
A memorable object that should linger in 
one’s mind for a long time.  This object 
was discovered by Sir John Herschel dur-
ing his stay at the Cape of Good Hope in 
the years 1834-1838.  Named after the 
Australian astronomer Colin Stanley Gum, 

who published his fi nding in 1955, this 
complex is thought to be one of the clos-
est supernova remnants, of over a million 
years old.

Magnitude 2.1 lambda Velorum points 
the way 3 degrees north-west to another 
beautiful open cluster, NGC 2671.  It is 
situated in the northern extreme of the 
constellation.  Also known as Bennett 40a, 
the cluster which is not very bright, dis-
plays a large group with a relatively dense 
core.  The shape can also be described 
as roughly triangular and merges well 
with faint nebulosity.  The stars are well 
strung together with a denser combination 
towards the north-east, gradually thinning 
out towards the south-west, giving it a 
comet-like appearance.  Two sets of dou-
ble-stars share the fi eld of view towards 
the eastern edge of the cluster.  Another 
discovery by Sir John Herschel during his 
Cape years.

Sketches of NGC 2645 (left) and NGC 2736 (right).
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On the south-western border, between the 
constellations Carina and Vela, 1.7 degrees 
north of delta Velorum, the character-fi lled 
NGC 2669 cluster takes up its seat.  It is a 
very rich cluster, relatively compact, with a 
sort of V-shape pointing towards the south.  
What actually held my eye was the knot of 
faint stars in the eastern part displaying an 
eye-catching trapezium.  The group Van 
den Bergh-Hagen 52 probably forms the 
northern part which extends away from the 
southern group. 

Between the northern border of Carina 
and kappa Velorum, a beautifully bright 
planetary nebula claims its place amongst 
the busy star-fi eld.  The soft glow of NGC 
2899 is easily visible in moderate-sized tel-
escopes.  However, high power is needed 
to truly observe detail and get a hint of its 
shape.  Add to this an 0III fi lter to reveal III fi lter to reveal III

the nebula’s kidney shape in an elongated 
west-northwest to east-southeast direction.  
With averted vision the nebula can be bro-
ken down along its centre into a long thin 
opening and a dent just visible towards the 
northern edge.  The western- and southern 
sides are (sort of) washed out, fading into 
a lovely fi eld of view (see sketch).  John 
Herschel discovered this planetary nebula 
in 1835 from the Cape.

Just 3 degrees east of NGC 2899, a differ-
ent kind of cluster can be seen in its deco-
ration of stars.  NGC 3033 displays about 
fi fteen very faint stars, gathered around a 
prominent yellow-coloured magnitude 6 
star (HD 85250).  This star is the focus of 
the group, creating a homely picture of a 

mother hen with her chicks following her 
in a north-east direction (see sketch).  Quite 
amazing!

I said earlier that the constellation Vela 
contains many star clusters, so please in-
dulge me as I share another one with you 

– the outstanding group, NGC 3228, which 
is situated halfway between the magnitude 
3.5 phi and magnitude 2.7 mu Velorum.  An 
impressive small group of bright stars with 

NGC 2899 (above) and NGC 3033 (below).
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a notable form that strongly reminds of a 
daisy, complete with stem attached.  The 
stars are unattached and strongly defi ned 
against the background stars (see sketch).  
Towards the south of this little fl ower im-
pression, more stars can be seen that could 
be part of this group, giving it a north-south 
elongated shape in another context.  Bright 
and outstanding, just like a summer daisy 
in bloom, despite its estimated age of about 
42 million years!  Another discovery by 
Nicolas-Louis de Lacaille from the Cape. 

Despite the scarcity of globular clusters in 
Vela, we fi nd an exceptional example only 
5.8 degrees north-west of the magnitude 
2.7 mu Velorum.  NGC 3201, also known 
as Bennett 44, can be easily spotted using 
binoculars.  The globular displays a mass 
of delicate star-strings radiating away from 
the somewhat loosely concentrated core 
and spherical halo.  Faint stars are widely 
dispersed towards the fringy edges, ex-

tending into the rich star-fi eld.  A few knots 
of faint members and dark patches can be 
detected inside the northern area.  My at-
tention was held by the dark lane towards 
the western extreme of the globular, creat-
ing the impression of a piece that was cut 
off.  The globular cluster was discovered 
by Sir John Herschel with an 18-inch f/13 
speculum telescope during his Cape years 
(1834-38).  James Dunlop however laid 
eyes on this cluster on the 28 May 1835.

It is unusual to fi nd galaxies so close to the 
Milky Way, yet Vela offers a dozen or more 
NGC galaxies in the eastern extreme of the 
constellation, spilling over into Antlia.  The 
NGC 3256 group contains fi ve galaxies, 
situated 3 degrees north-east of the globu-
lar cluster NGC 3201 and covering an area 
of only 46 arc minutes.  However, NGC 
3256, the largest and brightest, displays a 
soft oval in an east-west direction.  Higher 
power reveals the galaxy’s small stellar 

deep-sky delights

Sketches of NGC 3228 (left) and of the NGC 3256 group (right).



august 2010152mnassa  vol 69  nos 7 & 8 

the ancient starry ship

Object Type RA (J2000.0) Dec Mag  Size

NGC 2547
NGC 2645
PISMIS 8
NGC 2671
NGC 2669
NGC 2736
NGC 2899
NGC 3033
NGC 3201
NGC 3228
NGC 3256A/B/C
NGC 3446

Open Cluster
Open Cluster
Open Cluster
Open Cluster
Open Cluster
Emission Neb
Planetary
Open Cluster
Globular Cluster
Open Cluster
Galaxy
Open Cluster

08h10.2
08 38.9
08 41.6
08 46.2
08 46.3
09 00.4
09 27.1
09 48.8
10 17.6
10 21.8
10 27.8
10 52.3

-49º15′
-46 14
-46 16
-41 53
-52 56
-45 54
-56 06
-56 25
-46 25
-51 43
-43 54
-45 10

4.7 
9   

9.5 
11.6

6   
10  

11.8
8.8 
6.8 
6   

11.3
9.6 

25'
3'
3'
5'

14'
20'x3'
117"

5'
18'
18'

7.4'x3.1'
6.5'

core, surrounded by a slightly brighter 
halo.  The haziness around the northern 
section of the oval extends slightly further 
north.  NGC 3256C is the closest member 
but very faint, situated 18 arc minutes to 
the north-east of the main galaxy.  In the 
same fi eld of view, NGC 3256A displays 
a slightly brighter oval in an east-west 
direction, 23 arc minutes to the north-west 

of NGC 3256 (see sketch).  Two other gal-
axies, (NGC 3263 and NGC 3262), divide 
NGC 3256 and member NGC 3256B, 
which is situated 32 arc minutes further 
south. 

It is just appropriate to end off this article 
with yet another open cluster.  NGC 3446 
is a special cluster with a dainty appearance, 
4 degrees east of the above mentioned gal-
axy group.  Around two dozen stars clearly 
concentrated into two groups.  The eastern 
part seems brighter with a pair of stars at 
the southern tip whereas the north-western 
area includes a gathering of fainter stars 
(see sketch).

Cruise along the starry wind.  The bow 
of the ship appears fi lled with jewels.  To 
those who choose to feast their eyes onto 
them, the constellation Vela is more than 
willing to engage in a generous sharing of 
its deep-sky treasures.

NGC 3446.
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