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IMPORTANT NOTICE TO ALL MEMBERS
Membership fees now due
It was agreed at our AGM in May that the membership fees be increased commencing the
1st September 2017. The new rates will now be…..
Family…….. £25:00

Full…….……£20:00

Senior………£15:00

Junior………£5:00

Please be aware that all members who have Standing Orders set up will have to notify
their banks and change the amounts to whichever of the above rates are applicable.

SEKAS Meetings & Notices
Important: Please always check this meetings list for the most up-to-date
information and on any changes to dates, extra meetings etc.

This Month’s Meetings
Fri 6th Oct: First public outreach of the new season at Simon Langton
Grammar School for Boys, Canterbury.

Sat 14th Oct: William Joyce talk on Dwarf Planets and Moons.
Alkham Village Hall.

Fri 20th Oct: Monthly Paddock Observatory Meeting.

All SEKAS meetings start at 7:30pm unless where stated.
*See the last page for directions to meeting venues

BAA SKY NOTES
This link from the BAA describes what to look out for in the night sky and includes a guide to the
main constellations that are visible, notes about the planets, and upcoming occultations:

https://britastro.org/skynotes

The current password to the Members Only section of
our website, www.sekas.co.uk, is: taurus2017

SEKAS Programme 2017
All SEKAS meetings start at 7:30pm unless where stated.
Fri 3rd Nov: Public observing at Simon Langton Grammar School for Boys, Canterbury.
Sat 11th Nov: Norman Walker with a Q&A session. This is your chance to ask all those
astronomical questions you have always wanted to know. Alkham Village Hall.
Fri 17th Nov: Paddock Observatory Meeting.
Sat 25th Nov: Trip to the Royal Observatory Greenwich: 11.00 -18.00. Come and join us
for a cup of tea or coffee. See the planetarium show, walk around the grounds, and see
some absolutely fabulous astro images from the Astronomy Photographer of the Year
exhibition which includes an image from our very own Paul Andrew.
Fri 1st Dec: Public observing at Simon Langton Grammar School for Boys, Canterbury.
Sat 9th Dec: Christmas Buffet and Annual Competition. Alkham Village Hall.
Fri 15th Dec: Paddock Observatory Meeting.
2018
Fri 12th Jan: Public observing at Simon Langton Grammar School for Boys, Canterbury.
Fri 2nd Feb: Public observing at Simon Langton Grammar School for Boys, Canterbury.
Fri 2nd Mar: Public observing at Simon Langton Grammar School for Boys, Canterbury.
Main monthly meeting at Alkham Village Hall from 7.30pm.

SEKAS Fleeces
Hi SEKAS,
I’ve ordered some more SEKAS fleeces which should be available at the next meeting. They will be £25
each and in a range of sizes. They may also guarantee total warmth & clear skies whenever you wear
them... but I might have made that bit up.
I’ve also ordered some Polo shirts with individual names as well as our logo for outreach. If you want one
of these please let me know & I’ll add it to the order. (I’ll also need your size, S M L XL or XXL.) These are
£17 each.
Thanks,
Ben Harding

2017 KENT PHYSICS CENTRE AUTUMN PROGRAMME
All meetings will be held on Tuesday evenings at 7.30 pm in RUTHERFORD LECTURE 1.
Further information can be obtained from Dr C. Isenberg, Tel. 01227 823768
Email: C.Isenberg@kent.ac.uk
The lectures are sponsored by the Institute of Physics.

Tuesday 10 October
SEEING IS BELIEVING
UNDERSTANDING THE BEHAVIOR OF POLYMERIC MATERIALS (PLASTICS AND RUBBERS)
WITH THE HELP OF NEUTRON SCATTERING
Professor Dame Julia Higgins, Imperial College London,
President of the Institute of Physics

Tuesday 24 October
WIND FARMS
Mr Rupert Berryman, Retired Royal Naval Engineer
The talk will initially describe the construction of an early onshore wind farm using 600 kW wind turbines,
with 40 m diameter rotors, and the subsequent development of offshore wind farms using 8 MW wind
turbines , with 164 m diameter rotors.
Rupert Berryman was a Royal Naval engineer from 1963 to 1980. He subsequently was involved in large
projects in the Middle East, the oil industry and the Channel Tunnel project, before setting up his own
company.

Tuesday 7 November
FROM THE BIG BANG TO HOMER’S LAST THEOREM
Dr Simon Singh, Author and TV Personality
Science writer Simon Singh will take us on a whistle-stop tour through the bestselling books that he
has written over the last two decades. Fermat’s Last Theorem looks at one of the biggest
mathematical puzzles of the millennium. The Code Book shares the secrets of cryptology; Big Bang
explores the history of cosmology; Trick or Treatment asks some hard questions about the alternative
medicine; and Simon’s latest book, (The Simpsons and Their Mathematical Secrets ) enters the world
of the world’s most popular TV show.

Tuesday 28 November
ASTROBIOLOGY: EXPLORING THE ORIGINS OF LIFE
Professor Nigel Mason, The Open University
How did life begin on Earth? Could life exist or have existed on other planets and moons in our solar
system ? Is our solar system unique? Are there many habitable systems in the universe ? These are
the questions that the new science of Astrobiology aims to explore. This talk will describe how this
field is developing and discuss some of the exciting results that are emerging.

Tuesday 5

December
SPACECRAFT I HAVE KNOWN AND LOVED
Professor John Zarnecki, The Open University,
President of the Royal Astronomical Society

During a 35 year career in Space research, I have been fortunate to have been involved in some iconic
missions of space research. These have ranged from sounding rockets, which give a few minutes only
above the Earth’s atmosphere through to the Earth’s orbiting Hubble Space telescope, and missions
of exploration such as Giotto to Comet Halley and Cassini –Huygens to the Saturnian system. I shall
give a scientific and personal account of these and other space missions.

Tuesday 12

December

RUTHERFORD AND ROSETTA ---- TWO EXPLORERS OF THE UNKNOWN
Professor John F. J. Todd, School of Physical Sciences , University of Kent
It is hard to imagine what our level of scientific understanding of the modern world would be like
without Rutherford’s pioneering discoveries that, in the course of radioactive decay, elements are
transformed into different chemical species and that this phenomenon can be explained by the
existence of the ‘nuclear’ atom. At the time these concepts were so original and ‘outside the box’
that Rutherford and his select band of collaborators were taking the first tentative steps in exploring
what was then completely unknown and unchartered territory. An analogy is, perhaps, the recent
Rosetta mission to characterize a comet, where the numerous international investigating teams were
faced with the totally unexpected observations which only became apparent as this grand-scale
experiment progressed.
Starting with an account of his early life and career progression, this talk will look at Rutherford’s
principal achievements as set against the background of relevant scientific knowledge of the time. A
brief survey will then be given of certain aspects of the Rosetta mission (in which the speaker played
a relatively minor role) as a means of comparing and contrasting various features of these two rather
different examples of scientific exploration.

I have never sketched the Sun before, so with some impressive sunspots on view at the moment, I thought I
would give it a go - 10am, 6th September 2017. AR2673 and AR2674 are an amazing sight through the telescope
and could even be seen with the naked eye (wearing eclipse glasses of course!). Three hours after my
observation, AR2673 produced a X9.3 flare, the strongest solar flare in almost a decade.
Emma Parfitt

I observed this impressive flare around AR2672 on the morning of the 31st August. At 0808UT
there was no sign of it, but by 0826 it was in full flare, and by 0831 rapidly declining. By 0839 all
was calm again! Lunt LS152, PGR Flea3, with a TeleVue 2.5x Barlow.
Paul Andrew

The Crescent Nebula in the constellation Cygnus (the Swan). Bresser 150mm,
1200mm, @f8, 11x10min in Ha with the Atik 314L+.
Greg Esson

Took this image of the Sagittarius region of the milky Way from side of the highway half way between
Grand Canyon and Flagstaff. Single 2 minute exposure @ ISO 3200 with my Fujifilm X-A1 & 50mm F1.7
Pentax Takumar lens @ f2, tracked on Tommy Norton’s Ioptron Skytracker. Numerous deep sky targets
including the Lagoon, Trifid, Eagle & Omega nebulae, plus the bright globular M22.
Lee Phillips

This 173,000 km high prominence was visible on 10th Sept, but was very faint. It took some
careful imaging and processing to bring out the details. Captured with a Lunt LS152, PGR Flea3,
and a TeleVue 2.5x Powermate.
Paul Andrew

Although AR2673 had rotated out of view it was still very active on 11th Sept. This Coronal loop
prominence was best seen from the States the evening and night before. I managed to capture its dying
throws first thing in the morning through thin cloud. An hour later it had all but vanished! Lunt LS152,
PGR Flea3, with a TeleVue 2.5x Powermate.
Paul Andrew

'The Big Refractor'
The South East Kent Astronomical Society has recently acquired a large refractor as a result of a donation.
The scope, mount and pedestal were offered free on AstroBuySell to local organisations who would make use of
it, as the owner (Kevin Topp) was no longer in a position to use the scope. Lee Phillips saw the post on ABS, and
Andy Wiseman made contact with Kevin who was happy to donate the whole setup to SEKAS.
It was bought to the Paddock on the evening of 18th June 2017, from Kevin’s home the Isle of Sheppey and
several committee members assembled the scope for the first time. Once assembled the skies faded slightly and
the first light was had with Jupiter in daylight ! The whole setup is beautifully engineered, and very sturdy.
Since then, a Losmandy plate has been purchased so that the scope can be used on the AZEQ6 mount in the
society observatory, as well as on its own mount. The scope will be housed on a couple of dedicated brackets on
the North wall of the observatory.
The owner was invited to receive membership of SEKAS as a thank you for such a generous donation. He also
visited the Paddock on Saturday 12th August 2017 during the annual Perseid weekend event. The scope was on
the society mount for the first time and was admired by the various visitors and the Paddock landowners, Mr. &
Mrs. Spencer. Views of Jupiter and Saturn were very pleasing – despite their very low altitude at the time.
The large size of the refractor means that the Paddock is the ideal place for it, and it will hopefully make 'special
appearances' at other SEKAS events from time to time.
The society is incredibly grateful to Kevin for the donation of such a spectacular piece of equipment.
Below is a brief history of the scope, as written by Kevin Topp, it's donor and previous owner. Also included are
some pictures of the scope at the Paddock during its first setup and the Perseid event.
Greg Esson, Observatory Director.
127mm F15 76" Refractor
1. Originally made by Beacon Hill Telescopes in 1986 using O.G. made by Henry Wildey.
2. Purchased by present owner in late 1992. O.G. displayed some astigmatism so this was re-figured by Jim
Hysom of A.E. Optics in early 1993.
3. Between January 1993 and June 1995, the present owner completely re-built the scope. All brass focuser
and finder, two extra diaphragms inside the tube, new O.G. end to provide collimation adjustment, new
longer dew cap, sliding tube weight and complete paint job inside and out. The brass items came from an
old 4" refractor (Fullerscopes).
4. It was originally mounted on a Fullerscope Mk 3 equatorial. This was replaced by an A.E. mount with 1
1/4" shafts, R.A. electric drive, manual DEC, and Hinds VFO unit. The present owner had the pedestal
made for the mount.
5. Optical performance is good. Jim Hysom stated at the time that there was a limit on what could be done,
since the O.G. components are on the thin side. However, any astigmatism has gone, colour is well
controlled and star images present a nice Airy disc at focus, although intra and extra focal star images are
not identical. I have always found planetary images excellent with a good crisp focus.
Kevin Topp, 18th June 2017

Photos by Adam Leach and Greg Esson.

Photos by Adam Leach and Greg Esson.

Monthly SkyWise
By Alan Snook
Here is the follow-up to my SkyWise session at the August meeting. Stuff happening between the meeting and this
publication has been left out.

New Comet: C/2017 O1 ASAS-SN
This is tracking north between Auriga and Perseus, heading for the vicinity of Polaris, the Pole Star. By the end of
October it will be circumpolar, so visible all night. Around the middle of September visual observers were reporting it at
around magnitude 10.

(Very!) near-Earth asteroid 2012 TC4
This big rock makes an extremely close approach to us on October 12. It will come closer even than the geostationary
satellites. Expect sensationalist headlines in the tabloids. Its nearness means the local parallax will be huge. By that I
mean that for observers in widely different locations, the asteroid will appear to be moving against completely different
background stars.
I have used the JPL Horizons system to calculate an ephemeris for October 11, which is our best chance of seeing
2012 TC4. The latitude and longitude are for Nonington. You are free to visit the JPL Horizons website and re-do the
calculation for your own location. Note that the orbital elements are still being refined so the track may shift a bit as new
positional observations are made and JPL updates the orbit parameters.
I have given you the JPL ephemeris in full. It runs to five pages which include the object data sheets and explanatory
notes at the end. The positional information you need is on the third page under “Results”. I have asked for the positions
at 30 minute intervals. The table gives both RA & Dec and Azimuth & Elevation. It also shows estimated magnitude and
“delta” which is the distance from the observer in km. This distance is given in exponential notation, so for example the
last value given,1.393E+05 means 139,300km.

Neptune was at opposition on September 5.
To find Neptune extend the right-hand side of the Square of Pegasus downwards to Lamda (λ) Aquari.
Neptune’s main moon Triton is magnitude 13.5. I reckon the new SEKAS refractor is the ideal instrument to spot it
with. Who will give it a go and who will be the first to claim success?

Uranus reaches opposition on October 19.
Here is a finder chart for both planets.

FOR SALE
Celestron Nexstar 6SE
Featuring high-quality Schmidt-Cassegrain optics and
computerized mount, the Celestron NexStar 6 SE is an ideal
telescope for observing the wonders of space. It features a
precision optical system with 1,500 mm focal length (f/10) and
StarBright XLT coatings.
Has had little use.

£540
Contact Henry Williams
hpamsam@gmail.com

£540

+ View the NASA Portal
+ Center for Near-Earth Object
Studies

HORIZONS Web-Interface
This tool provides a web-based limited interface to JPL's HORIZONS system which can be used to generate
ephemerides for solar-system bodies. Full access to HORIZONS features is available via the primary telnet interface.
HORIZONS system news shows recent changes and improvements. A web-interface tutorial is available to assist new
users.
Current Settings
Ephemeris Type [change] : OBSERVER
Target Body [change] : Asteroid (2012 TC4)
Observer Location [change] : user defined ( 1°15'10.8''E, 51°13'30.0''N )
Time Span [change] : Start=2017-10-11, Stop=2017-10-13, Step=30 m
Table Settings [change] : QUANTITIES=2,4,9,20; range units=KM; elevation cutoff=0; suppress range-rate=YES;
skip daylight=YES
Display/Output [change] : default (formatted HTML)

Object Data Page
JPL/HORIZONS
Rec #:620516 (+COV)

(2012 TC4)
Soln.date: 2017-Sep-22_08:41:39

2017-Sep-23 12:05:51
# obs: 272 (2012-2017)

IAU76/J2000 helio. ecliptic osc. elements (au, days, deg., period=Julian yrs):
EPOCH= 2456876.5 ! 2014-Aug-07.00 (TDB)
EC= .3356175878301765
QR= .9339281522836684
OM= 198.2707854356495
W= 222.5591990822894
A= 1.405708723133607
MA= 12.06515823549005
PER= 1.66668
N= .5913724
DAN= 1.65699
DDN= 1.00013
B= -.5788501
MOID= .00020316

Residual RMS= .26265
TP= 2456856.098036889
IN= .8558591829920487
ADIST= 1.877489293983545
ANGMOM= .019212295
L= 60.8268099
TP= 2014-Jul-17.5980368890

Asteroid physical parameters (km, seconds, rotational period in hours):
GM= n.a.
RAD= n.a.
ROTPER= .2038
H= 26.7
G= .150
B-V= n.a.

ALBEDO= n.a.

STYP= n.a.

Asteroid non-gravitational force model (AMRAT= m^2/kg;A1,A2,A3=au/d^2;R0=au):
AMRAT= 0.
A1= 3.000000026077E-11 A2= 0.
A3= 0.
Non-standard or simulated/proxy model:
ALN= 1.
NK= 0.
NM= 2.
NN= 5.093
R0= 1.
ASTEROID comments:
1: soln ref.= JPL#40, OCC=1
2: source=ORB; Assumed ranges for nongrav params A1 and A2, g(r) = (1 au/r)^2

Results
*******************************************************************************
Ephemeris / WWW_USER Sat Sep 23 12:05:51 2017 Pasadena, USA
/ Horizons
*******************************************************************************
Target body name: (2012 TC4)
{source: JPL#40}
Center body name: Earth (399)
{source: DE431}
Center-site name: (user defined site below)
*******************************************************************************
Start time
: A.D. 2017-Oct-11 00:00:00.0000 UT
Stop time
: A.D. 2017-Oct-13 00:00:00.0000 UT
Step-size
: 30 minutes
*******************************************************************************
Target pole/equ : No model available
Target radii
: (unavailable)
Center geodetic : 1.25300000,51.2250000,-9.98E-13 {E-lon(deg),Lat(deg),Alt(km)}
Center cylindric: 1.25300000,4002.54677,4949.2591 {E-lon(deg),Dxy(km),Dz(km)}
Center pole/equ : High-precision EOP model
{East-longitude +}
Center radii
: 6378.1 x 6378.1 x 6356.8 km
{Equator, meridian, pole}
Target primary : Sun
Vis. interferer : MOON (R_eq= 1737.400) km
{source: DE431}
Rel. light bend : Sun, EARTH
{source: DE431}
Rel. lght bnd GM: 1.3271E+11, 3.9860E+05 km^3/s^2
Small-body perts: Yes
{source: SB431-N16}
Atmos refraction: NO (AIRLESS)
RA format
: HMS
Time format
: CAL
RTS-only print : NO
EOP file
: eop.170922.p171214
EOP coverage
: DATA-BASED 1962-JAN-20 TO 2017-SEP-22. PREDICTS-> 2017-DEC-13
Units conversion: 1 au= 149597870.700 km, c= 299792.458 km/s, 1 day= 86400.0 s
Table cut-offs 1: Elevation ( 0.0deg=YES),Airmass (>38.000=NO), Daylight (YES)
Table cut-offs 2: Solar elongation ( 0.0,180.0=NO ),Local Hour Angle( 0.0=NO )
Table cut-offs 3: RA/DEC angular rate (
0.0=NO )
*******************************************************************************
Initial IAU76/J2000 heliocentric ecliptic osculating elements (au, days, deg.):
EPOCH= 2456876.5 ! 2014-Aug-07.00 (TDB)
Residual RMS= .26265
EC= .3356175878301765
QR= .9339281522836684
TP= 2456856.098036889
OM= 198.2707854356495
W= 222.5591990822894
IN= .8558591829920487
Equivalent ICRF heliocentric equatorial cartesian coordinates (au, au/d):
X= 6.415050455065685E-02 Y= 8.812819465262629E-01 Z= 3.676473838867158E-01
VX=-1.988096916168173E-02 VY= 3.314500587303362E-03 VZ= 1.280632939636960E-03
Asteroid physical parameters (km, seconds, rotational period in hours):
GM= n.a.
RAD= n.a.
ROTPER= .2038
H= 26.7
G= .150
B-V= n.a.
ALBEDO= n.a.
STYP= n.a.
Asteroid non-gravitational force model (AMRAT= m^2/kg;A1,A2,A3=au/d^2;R0=au):
AMRAT= 0.
A1= 3.000000026077E-11 A2= 0.
A3= 0.
Non-standard or simulated/proxy model:
ALN= 1.
NK= 0.
NM= 2.
NN= 5.093
R0= 1.
****************************************************************************************
Date__(UT)__HR:MN
R.A.__(a-apparent)__DEC Azi_(a-appr)_Elev APmag
delta
****************************************************************************************
$$SOE
2017-Oct-11 00:00 m 22 50 28.30 -05 00 17.5 223.0214 24.8882 16.57 7.1762666975E+05
2017-Oct-11 00:30 m 22 50 06.84 -05 03 54.5 230.3246 21.3680 16.54 7.0612354740E+05

2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11

01:00
01:30
02:00
02:30
03:00

m
m
m
m
m

22
22
22
22
22

49
49
49
48
48

45.65
24.87
04.62
45.01
26.14

-05
-05
-05
-05
-05

07
11
15
19
23

37.4
26.6
22.6
26.0
37.4

237.2197
243.7628
250.0218
256.0702
261.9845

17.4716
13.2734
8.8408
4.2345
-0.4906

16.51
16.48
16.44
16.41
16.37

6.9466807166E+05
6.8325314471E+05
6.7187093775E+05
6.6051303140E+05
6.4917056640E+05

49.7
12.6
25.7
42.0
16.4
26.8
33.9
03.0
23.9
13.1
14.9
23.7
46.7
47.7
11.0

124.5110
131.6349
139.1384
147.0393
155.3194
163.9174
172.7274
181.6094
190.4093
198.9841
207.2233
215.0597
222.4707
229.4710
236.1039

12.6608
16.2218
19.3450
21.9381
23.9072
25.1633
25.6318
25.2610
24.0280
21.9390
19.0241
15.3282
10.9002
5.7833
0.0068

14.86
14.78
14.71
14.63
14.54
14.46
14.37
14.28
14.19
14.10
14.00
13.90
13.80
13.70
13.59

3.0300673385E+05
2.9073535980E+05
2.7852097724E+05
2.6637266916E+05
2.5429899946E+05
2.4230798003E+05
2.3040708000E+05
2.1860328967E+05
2.0690325561E+05
1.9531350948E+05
1.8384082251E+05
1.7249273154E+05
1.6127830467E+05
1.5020924912E+05
1.3930151921E+05

>..... Elevation Cut-off Requested .....<

>..... Daylight Cut-off Requested .....<
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-11
2017-Oct-12
2017-Oct-12

17:30
18:00
18:30
19:00
19:30
20:00
20:30
21:00
21:30
22:00
22:30
23:00
23:30
00:00
00:30

C
N
A
A

t
m
m
m
m
m
m

22
22
22
22
22
22
22
22
22
22
22
22
22
21
21

35
34
32
31
29
26
24
21
18
14
10
06
01
55
48

58.77
32.50
55.89
07.88
07.24
52.59
22.27
34.34
26.42
55.57
58.13
29.40
23.30
31.78
43.99

-10
-10
-10
-11
-11
-12
-12
-13
-14
-14
-15
-16
-17
-19
-20

05
28
52
18
47
18
52
30
11
57
48
45
49
02
26

>..... Elevation Cut-off Requested .....<

>..... Daylight Cut-off Requested .....<

>..... Elevation Cut-off Requested .....<
$$EOE
****************************************************************************************
Column meaning:
TIME
Prior to 1962, times are UT1. Dates thereafter are UTC. Any 'b' symbol in
the 1st-column denotes a B.C. date. First-column blank (" ") denotes an A.D.
date. Calendar dates prior to 1582-Oct-15 are in the Julian calendar system.
Later calendar dates are in the Gregorian system.
Time tags refer to the same instant throughout the solar system, regardless
of where the observer is located. For example, if an observation from the
surface of another body has an output time-tag of 12:31:00 UTC, an Earth-based
time-scale, it refers to the instant on that body simultaneous to 12:31:00 UTC
on Earth.
The Barycentric Dynamical Time scale (TDB) is used internally as defined by
the planetary equations of motion. Conversion between TDB and the selected
non-uniform UT output time-scale has not been determined for UTC times after
the next July or January 1st. The last known leap-second is used as a constant
over future intervals.
NOTE: "n.a." in output means quantity "not available" at the print-time.
SOLAR PRESENCE (OBSERVING SITE)
Time tag is followed by a blank, then a solar-presence symbol:
'*'
'C'
'N'
'A'
' '

Daylight (refracted solar upper-limb on or above apparent horizon)
Civil twilight/dawn
Nautical twilight/dawn
Astronomical twilight/dawn
Night OR geocentric ephemeris

LUNAR PRESENCE WITH TARGET RISE/TRANSIT/SET MARKER (OBSERVING SITE)

The solar-presence symbol is immediately followed by another marker symbol:
'm'
' '
'r'
't'
's'

Refracted upper-limb
Refracted upper-limb
Rise
(target body
Transit (target body
Set
(target body

of
of
on
at
on

Moon on or above apparent horizon
Moon below apparent horizon OR geocentric
or above cut-off RTS elevation)
or past local maximum RTS elevation)
or below cut-off RTS elevation)

RTS MARKERS (TVH)
Rise and set are with respect to the reference ellipsoid true visual horizon
defined by the elevation cut-off angle. Horizon dip and yellow-light refraction
(Earth only) are considered. Accuracy is < or = to twice the requested search
step-size.
R.A._(a-apparent)__DEC. =
Airless apparent right ascension and declination of the target center with
respect to the Earth true-equator and the meridian containing the Earth true
equinox of date. Adjusted for light-time, gravitational deflection of light,
stellar aberration, precession & nutation.
Units: HMS (HH MM SS.ff) and DMS (DD MM SS.f)
Azi_(a-appr)_Elev =
Airless apparent azimuth and elevation of target center. Adjusted for
light-time, the gravitational deflection of light, stellar aberration,
precession and nutation. Azimuth measured North(0) -> East(90) -> South(180) ->
West(270) -> North (360). Elevation is with respect to plane perpendicular
to local zenith direction. TOPOCENTRIC ONLY. Units: DEGREES
APmag =
Asteroid's approximate apparent visual magnitude from the standard
IAU H-G magnitude relationship:
APmag = H + 5*log10(delta) + 5*log10(r) - 2.5*log10((1-G)*phi1 + G*phi2).
For solar phase angles > 90 deg, the error could exceed 1 magnitude. For phase
angles > 120 degrees, output values are rounded to the nearest integer to
indicate error could be large and unknown.
Units: MAGNITUDE
delta =
Range ("delta") of the target center relative to observer at the instant
light seen by the observer at print-time would have left the target center
(print-time minus down-leg light-time); the distance traveled by a light-ray
emanating from the center of the target and recorded by the observer. Units: KM

Computations by ...
Solar System Dynamics Group, Horizons On-Line Ephemeris System
4800 Oak Grove Drive, Jet Propulsion Laboratory
Pasadena, CA 91109
USA
Information: http://ssd.jpl.nasa.gov/
Connect
: telnet://ssd.jpl.nasa.gov:6775 (via browser)
telnet ssd.jpl.nasa.gov 6775
(via command-line)
Author
: Jon.D.Giorgini@jpl.nasa.gov
****************************************************************************************

2017-Sep-23 19:05 UT
(server date/time)

Site Manager: Ryan S. Park
Webmaster: Alan B. Chamberlin
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of the

AE350 Classical f5 Newtonian/f20 Cassegrain
Made in 1974/75 by Astronomical Equipment Ltd of Luton and operated by the Hicks Observatory,
University of Sheffield 1975-2008, since when it has been in bits in dark corners.

The RA worm drive
The original set-up comprises a 23mm diameter steel worm gear engaging with a 720-tooth phosphorbronze worm wheel of 14½” diameter. The diameter of the worm wheel size is in line with the traditional
rule-of-thumb that the main drive gear should be as large, or larger than, the main mirror.
The worm and wheel are single-envelope. That is, the teeth on the wheel are cut concave to wrap around
the worm gear. (n.b. In a double-envelope gear set, the worm is also cut concave to wrap around the
wheel.)
The worm gear rotates on a 10mm diameter steel shaft held in custom-made plain phosphor-bronze
bearings which by their design also act as thrust bearings, taking up the force which acts along the length of
the worm gear shaft. The bearings are screwed onto a substantial brass carrier. The carrier hinges at the
other end on a ½” diameter shaft. Its contact with the worm wheel is adjusted by two cap head screws and
then locked in place by a third centre bolt. This photo shows the worm gear and carrier disassembled.

The original design duty cycle was for sidereal rate with a maximum rate of up to sidereal +60%. In other
words, up to about 0.4° a minute. My aim is for the telescope to be capable of remote operation. Alan
Buckman (AWR Technology) has suggested this demands a slew rate of at least 0.7° a second. This is
about two orders of magnitude greater than what it was designed for, so things have to be modified to cope
with the extra stresses and strains.
Two limitations are evident with the existing set-up:

1) This next photo shows the huge amount of wear that has occurred in the phosphor-bronze bearings. For
scale, the worm shaft is 10mm diameter and the distance between the two bearings is about 75mm. The
wear in the far bearing isn’t too bad, but the near bearing is completely shot. There was no easy provision for
lubricating the bearings. The wear we see is the consequence.

2) The asymmetric wear also tells us the proper adjustment of the worm gear, using the trio of opposing
bolts, had proven difficult to get right in use. Additionally, the fixed worm gear would also be susceptible to
any slight deviation in concentricity of the worm wheel, causing it to run alternately slack and stiff.
To solve these limitations it was clear that the phosphor-bronze plain bearings would have to be replaced
with ball races. Further, I am grateful to John Carruthers for his suggestion to spring-load the worm gear
carrier. This will enable the worm gear to ‘float’ and automatically compensate for any variations in the
contact between the worm and wheel.
After a session at the drawing board it was swiftly realised that the existing brass carrier could not be
modified to accommodate either the ball races or the spring loading. John fabricated a new carrier from hefty
aluminium bar. The redesign moved the central cross bar from the bottom to the top of the arms to allow
space for the compression springs. Much effort went into selecting the ball races. Space was very tight. The
limiting factor was the clearance between the worm wheel and the shoulders of the ball races.
We settled on angular contact ball races. These provide a combination of ball race and thrust race in a single
space-saving unit.
The next photo shows the test assembly of the new spring-loaded worm gear carrier, together with the new
AWR-supplied stepper motor, zero backlash pulleys and toothed belt drive. The compression springs are
neatly out of sight, under the aluminium cross-piece. A single brass screw compresses the springs to give
clearance for assembly of the polar shaft. Everything has been done in aluminium, brass or stainless steel to
avoid corrosion.

This stage has taken a lot of time and energy. It is key to the future successful operation of the telescope, so
let’s hope that it all works as expected when it comes to the first trial runs.

The polar shaft
3” diameter x 24”
Weight 20kg (shaft alone)
This photo, with the various components labelled, shows the polar shaft before stripping down.

The shaft is steel. The minimum diameter is 2-15/16”. It appears that the bearing surfaces are made up to
exact 3” diameter with stainless steel sleeves that have been fitted over the shaft.
On first inspection the bearing sleeves looked in worryingly poor condition. They are pitted in places by set
screws tightened down in completely the wrong places. They appeared discoloured and corroded. However
they cleaned up very well with 600-grade abrasive paper and judicious use of coarser abrasive on the
rougher areas. Checking dimensions with the callipers, I am pleased to say the bearing sleeves have
survived very well. They are round to the accuracy I can measure and there are no wear ridges. Thankfully
there is no further work needed.
Two register marks were machined into the top end face of the shaft to take the guesswork out of aligning the
two set screws that lock the fork to shaft, with the conical pits cut into the polar shaft. One of the pits can be
seen on the left in the photo above.
The RA drive clutch
weight 11kg
The clutch comprises two main steel components which sandwich the worm wheel with adjustable pressure.
One component is an annular plate carrying four threaded studs. The plate is 8¾” outside diameter, 4” inside
diameter and 9mm thick. There are four 3½” long studs threaded 3/8” BSW, fixed at 90º, centres spaced on a
6¼” circle. On the side that carries the studs the friction material is fixed using 13 equally spaced
countersunk screws. The friction material is 4.4mm thick and in good condition; no work is needed to it.
Each of the four studs carries a threaded aluminium knob. Each knob screws down onto a thrust race,
applying a clamping pressure to the clutch.
The other component is a machined casting. There is a face plate 9-3/16” diameter by 18mm thick. The face
plate is drilled with four holes 25/64” diameter spaced at 90º to match up with the studs on the other
component.
In addition there is a fifth 25/64” hole spaced at 33º from one of the four. The purpose of it is not clear at the
time of writing.
The face plate is carried on a boss 3-5/32” deep by 4” outside diameter. The outside is a tight clearance fit
with the hole in the circular plate. The central hole through the boss is 3” diameter to match the polar shaft.
The casting is locked to the polar shaft by two 1¼” x ½” BSF grub screws.
The only work needed was to strip off the old coatings and re-paint. The thrust bearings were cleaned and
the aluminium knobs were cleaned and re-polished. Here is a photo showing the knobs before and after.

The Right Ascension drive worm wheel
weight 6kg.
The wheel is 720-tooth phosphor-bronze, 14½” diameter. The teeth are 0.45” wide. The central hole is 7”
diameter. The wheel rotates around the clutch casting and is sandwiched between the two parts of the clutch.
The next photograph shows typical damage to the gear teeth along the lower (left side in the photo) edge.

The damage is mostly along the lower edge of the wheel. Inspection revealed that teeth around 40% of the
circumference are damaged. Typically the teeth have been crushed. The damage probably occurred after the
telescope was decommissioned. I suspect the polar shaft with the wheel, clutch and other components all
fitted, has been stored with the majority of the 40kg weight resting on one edge of the gear wheel.
At worst the damage extends across no more than 20% of the width of the teeth. A counsel of perfection
would be to have the teeth re-cut, but I thought that might come with quite a price tag. Also, the main contact
patch with the worm gear will be in the undamaged centre of the teeth. So, I have elected to clear the gaps
between the individual teeth. Here is the gear wheel jury-rigged with the clutch and polar shaft on the
workbench ready for the work.

Every tooth was inspected using a magnifying visor. The damaged sections were marked out with sticky
tape. I then worked through those sections tooth by tooth cleaning up the damage using needle files.
To prevent further tooth damage during storage, and assembly or disassembly of the mounting, I have a
simple solution. A four-foot off-cut of thick walled translucent 20mm PVC hose was split lengthways. Here is
the wheel with the hose pressed over the rim to give the vulnerable teeth a decent level of protection.

The right ascension setting circle
weight 1kg
This is a 10” diameter aluminium plate, graduated 0 to 24 hours in 5 minute divisions. The scale was badly
deteriorated, practically illegible. Cleaning and polishing did not prove sufficient. Fortunately the engraving is
quite deeply cut so I was able to use 600-grade abrasive paper to remove the worst of the corrosion. The end
result is far from perfect but will suffice.
I then ran black paint into the engraving, removing excess once dried with a hardwood lollipop stick. The
centre and underneath were stripped of black Hammerite and repainted. The Rustoleum paint system
requires the use of a sticky tack-coat primer when painting aluminium, stainless steel and the like. The tackcoat is unpleasant stuff, giving off nasty fumes. Having applied the tack-coat with my best brush I was
dismayed to find that it uses different thinner to the Rustoleum paint! The paint thinner won’t touch the tackcoat. Hurriedly experimenting with a selection of compounds in the cupboard, I found that xylene did a
tolerable clean-up job.

Here is the renovated setting circle.

Coming soon
I am getting dangerously close to being able to reassemble the equatorial head and fork. This will be a
welcome landmark because it will stop looking like a heap of bits and start to look like a scientific instrument
again for the first time in nearly a decade.
To be continued…
Alan Snook

FOR SALE
Nano Tracker £160
Sky tracker for wide-angle star field photography
Can be used for astrophotography and time-lapse
Highly compact and easy to use
Allows you to use exposures beyond 30 seconds
without any trailing of the stars

In excellent condition, and has had very little use. Contact Paul Andrew editor@sekas.co.uk

J i m’ s G r e a t C l e a r a n c e Sa l e

Skywatcher NEQ6 Pro Equatorial Mount
Wedge modification fitted

£995
£280

EQ6 Pillar Stand
Extension tube

£202
£50

Skywatcher
Skywatcher

6 inch Reflector (minus
Finderscope)[-£37]
SynScan AZ GOTO Mount &
Tripod

£142
£208

Contact Jim Plimmer at jplimmer78.jp@gmail.com

£700
£100
£90
£70

SEKAS Facebook Groups
If you belong to Facebook please join our pages to keep fully up-to-date with
events, observations etc:
Search for
Or use this link

SEKAS (South East Kent AS) Members Only
www.facebook.com/groups/sekasmembersonly/

Search for
Or use this link

South East Kent AS Outreach
www.facebook.com/groups/SEKAS/

SEKAS MEETINGS PROGRAMME
All SEKAS meetings start at 19:30 unless where stated.
There is always an informal "Bring & Buy" and raffle at all our main meetings at
Alkham Village Hall
Main SEKAS Meetings are held at Alkham Village Hall,
usually on the SECOND SATURDAY of the month.
Regular monthly meetings at the Paddock/Observatory
are held on the THIRD FRIDAY of each month all year round.
Oct – Mar irregular visits to members observatories, usually mid-week.
Any Time (only by pre-arrangement), observing meetings at the Paddock.
(These meetings will normally start at dusk and last until the last person leaves.)

Public Observing Meetings (Outreach)
First Friday of the month: OCTOBER to MARCH
Simon Langton Grammar School for Boys, Canterbury.
Can members please bring their telescopes along?

DIRECTIONS

Directions to Meeting Venues
Main Monthly Meetings:

Alkham Village Hall, Hogbrook Hill Lane, Alkham,

CT15 7BU. Sept to May, 7.30-10pm.
The Village Hall is just off the Alkham Valley Rd: There is a turning (Hogbrook Hill Lane) down to
the hall by the side of the Alkham cricket green (nearly opposite the restaurant Marquis).

The Paddock/Observatory:

Bramling Road, Bekesbourne, Canterbury,

CT4 5HD. This is the location of our observatory and dark sky site. Monthly Meetings held all
year round – Third Fridays. Meetings during the winter season will start at 7pm with the summer
months at 8pm.
A2 from Dover: Take the Kingston slip road, at the bottom of the slip road turn right to Howletts,
200m down the road turn right under the A2 Bridge. Go up the hill and pass the Highland Court
Farm, continue up until you come to a cross road turn left to Patrixbourne. Keep going keeping to
the right, at the top of the hill you are there. The site is to your right.
A2 from Faversham: Go past Canterbury & Bridge turn off then take the slip road to Barham at
the bottom turn left. Go up the hill and pass the Highland Court Farm, continue up until you come
to a cross road turn left to Patrixbourne. Keep going keeping to the right, at the top of the hill you
are there. The site is to your right.

OUTREACH
Simon Langton Grammar School for Boys:

Langton Lane, Nackington Road,
Canterbury, CT4 7AS - Monthly Stargazing – First Fridays, Oct-March, 7.30-10pm.
From the South take the Canterbury exit off the A2, follow this up to the roundabout by the park
and ride (by the Old Gate Inn), take the left fork down the Old Dover road.
Follow this road to a set of traffic lights at the B2068 Nackington road and turn left (signposted
Hythe) after ½ mile there is a turning to the right to Simon Langton School (Langton Lane).
From Canterbury take either the Old or New Dover roads and follow the signs for Hythe to bring
you to Nackington road. When you get to the School, follow the road round to the playground at
the rear where you will see the Star Centre and the Observatory.

SEKAS cannot guarantee that all pictures and contributions will be published in ECLIPSE, and we reserve
the right to edit your comments, text and images.
Any opinions expressed in this publication are those of the contributor and not those of the Committee or
SEKAS policy.

