Watcher: A Hardware Guide
David Murphy
August 21, 2014
This document outlines the hardware configuration of the Watcher robotic
telescope as of the July 2014 repair and upgrade. An overview of the Watcher
system is given by the wiring block diagram in Fig 1. Where manufacturers
have quoted hardware specifications in imperial units, the units are maintained for ease of comparison with the manufacturer’s documentation.
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Figure 1: A wiring block diagram of all components that comprise the
Watcher robotic telescope.
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1

Optics

Watcher’s optical system consists of the following components, listed in the
direction of light travel.
• OGS 16” f /14.25 Classical Cassegrain (CC-16)
– RoboFocus v3 on secondary mirror.
• Astro-Physics 2.7” Focuser (27FOC3E)
• Astro-Physics 2.7” Thread-on Extension, 1.75” length (A3502)
• Astro-Physics 2” Adapter with 3 Large Thumbscrews (ADA2003)
• FLI 2” to SCT Adapter (DT-1)
• Meade f /6.3 Series 4000 Focal Reducer (ME-07545)
• FLI 8 position Color Filter Wheel (CFW-1-8)
– Astrodon 27.1mm diameter filters.
0.
1.
2.
3.
4.
5.
6.
7.

Clear (C2_27R)
g’ (g’2_27R)
V (V*_27R)
H-α (HA5_27R)
r’ (r’2_27R)
OIII (OIII5_27R)
R (Rc*_27R)
i’ (i’2_27R)

• CFW Pocket to Andor adapter plates (custom made)
• Andor iXon+ 888 CCD (DU-888E-C00-#BV)

1.1

Optical Tube Assembly

Watcher’s Optical Tube Assembly (OTA) is a 16” Classical Cassegrain (CC16) design provided by Optical Guidance Systems1 . The assembly features
a 16” primary parabolic mirror and a 4.25” hyperbolic secondary mirror.
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Clear Aperture
f -No.
Secondary Dia.
Tube Dia.
Tube Length
Focuser Tube Internal Dia.
Weight

16”
14.25
4.25”
19.5”
54”
2.5”
42kg

Table 1: OTA Specifications.
A summary of the OTA specifications can be found in table 1. Detailed
measurements of the primary mirror and OTA spacings can be found in
http://watchertelescope.ie/files/ota/Specs_Manual.pdf.
The stated focal length of the OTA is 5.7 m, which gives an f number
of f /14.25. However, focusing is achieved by moving the secondary mirror,
which alters the focal length. In addition, the position of the spider that supports the secondary mirror has been altered to reduce the OTA’s backfocus.
The secondary mirror is mounted on a roller-bearing, allowing its position
to be adjusted by a worm drive. While this is considered the secondary
focusing mechanism, it is equipped with a RoboFocus stepper-motor and so
is the standard way of focusing the telescope. The RoboFocus system is
detailed in § 1.2.

1.2

RoboFocus2

The RoboFocus3 system consists of three major hardware components; the
control box, the stepper-motor, and the remote power module. The steppermotor is attached to the secondary mirror worm drive via a flexible shaft
coupler, and has a male DB9 connector for connection back to the female
DB9 connection on the control box. The stepper-motor cable is custom made
from a cat5 cable. Only 5 of the 8 wires are required, connecting to pins 1-5
of the DB9 connectors. This cable is taped to one of the spider vanes and
along the outside of the optical tube, before travelling through the mount,
and into the control room to the control box.
The control box has three RJ11 ports for connection to a PC (watcher1
/dev/ttyS5), a mount or hand paddle (unused), and the remote power mod1
2
3

http://www.opticalguidancesystems.com
RoboFocus manual: http://watchertelescope.ie/files/focus/robofocusins31.pdf
http://www.robofocus.com
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Figure 2: The Astro-Physics primary focuser with 1.75” drawtube extension
and 2” accessory adapter.

ule, a 2.1mm power socket, and the aforementioned female DB9 socket for
the stepper-motor connection. Two buttons are provided on the control box
to manually adjust the focus. Power is provided by a 12V DC power-supply
that has a UK (type G) plug and is connected to the UK power-strip.
The remote power module has four relays that can switch mains voltage.
Connections to this module are given in § 5.2.

1.3

Primary Focuser

4

Watcher has an Astro-Physics5 2.7” Focuser (27FOC3E) attached to the
backplate of the OTA. This is considered the primary focuser and it allows
for coarse manual adjustments to focus. The drawtube of the primary focuser
is fitted with a 1.75” extension (A3502), and a 2” Adapter (ADA2003) to
accept standard 2” lenses and accessories. Both of these additions connect
using a 2.7” thread6 . The primary focuser assembly is pictured in Fig 2.
4
5
6

Focuser drawing: http://watchertelescope.ie/files/focus/27foc3e.pdf
http://www.astro-physics.com
2.7” thread drawings: http://watchertelescope.ie/files/fittings/AP2_74-24pdf.pdf
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Figure 3: The Meade f /6.3 Series 4000 Focal Reducer.

1.4

Focal Reducer7

Watcher uses a Meade f /6.3 Series 4000 Focal Reducer (ME-07545) to increase the field of view (FOV). The focal reduction would be 0.67 when the
reducer is used in conjunction with Meade lenses and accessories. However,
as the actual focal reduction depends on the distance between the focal reducer and CCD, the reduction achieved on Watcher is approximately 0.8.
The focal reducer has a female SCT thread on the telescope side and a
male SCT thread on the eye-piece/CCD side. A FLI DT-18 is threaded into
the telescope side. The DT-1 provides a 2” nose-piece, which is inserted into
ADA2003 2” adapter of the primary focuser.
The focal reducer is pictured in Fig 3.

1.5

Filter Wheel9

The Finger Lakes Instrumentation10 8 position Color Filter Wheel (CFW1-8) (Serial №: CF10304213) can accomodate eight filters with a diameter
of 28 mm and thickness from 3 mm to 5 mm. The filter wheel is pictured in
7

Focal reducer manual: http://watchertelescope.ie/files/focalreducer/Meade4000FR.pdf
DT-1 mechanical drawing: http://watchertelescope.ie/files/fittings/DT-1.pdf
9
Filter wheel manual: http://watchertelescope.ie/files/filterwheel/CFW_RevE.pdf
10
http://www.flicamera.com
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6

Fig 4.
Although the filter wheel can be used in either orientation, the manufacturer does follow a convention of labelling a telescope side and an eyepiece/CCD side. The telescope side has a female SCT thread. As the focal
reducer has a male SCT thread, it is connected directly to the filter wheel
without the need for any adapter.
The CCD side of the filter wheel features a ‘CFW Pocket’ connection.
This circular pocket is 0.313” deep with a diameter of 2.930”. Two set screws
are inserted into threaded holes in the filter wheel. When tightened, these
set screws fit into a channel that is cut into the adapters and accessories that
fit the CFW Pocket. This arrangement is illustrated in Fig 5. The adapter
used to couple the filter wheel to the Andor CCD is described in § 1.7.
The filter wheel has a USB interface and is connected to watcher1 via a
4.5m USB A - B cable with a ~1m extension to port USB 2-1.6. 12V DC
power is supplied using the OEM power-supply, which was modified to extend
the cable. Both USB and power cables pass through the mount. The powersupply comes with two proprietary connectors allowing it to connect to UK
(type G) or European (type C) sockets. Type C is used as it is compatible
with the new South African type N standard. The power-supply is attached
to the Remote Power Module so that the filter wheel can be power-cycled. As

Figure 4: The FLI CFW-1-8 filter wheel during installation of the Astrodon
filters. Clockwise from top: R, i’, Clear, g’, V, Blocked, r’, OIII.
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Figure 5: This image shows how accessories can be coupled to the FLI filter
wheel ‘CFW Pocket’.

the Remote Power Module uses US (type B) sockets, an adapter is required.
This adapter is made from a type B power cable that is connected to a 2-gang
South African (type M) power-strip. The power-supply is connected to this
power-strip via a type N to type M adapter, which are ubiquitous in South
Africa due to the transition in socket types.

1.6

Filters

Watcher has eight Astrodon11 filters that are installed in the FLI filter wheel.
All eight filters are parfocal, 27.1 mm diameter, 3 mm thick, and with blackened edges. The filter wheel position of each filter is given in Table 2.
A plot of the transmission of the wideband filters (V, R, g’, r’, and i’)
is shown in Figure ??. The narrowband filters, H-α and OIII, have a 5nm
wide bandpass centred at 656nm and 501nm, respectively. A blocked filter
was temporarily installed instead of the H-α filter for the purpose of making
master darks. This filter is a 28 mm diameter, 3 mm thick black anodised
aluminium disc.

1.7

Filter Wheel to CCD Coupling

The filter wheel is attached to the CCD using a set of two custom made
adapter plates, which are shown in Fig 6. More detailed drawings of these
plates can be found in http://watchertelescope.ie/files/fittings/CFW_Andor_
Adapter.pdf.
The first, larger plate is fixed to the face-plate of the CCD with four M5
stainless steel countersunk bolts. This plate has a 30mm diameter aperture
with four M5 tapped holes. Unlike the four holes on the CCD, the holes
11

http://www.astrodon.com
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Pos.

Filter

Model

Production Run

0
1
2
3
4
5
6
7

Clear
g’
V
H-α
r’
OIII
R
i’

(C2_27R)
(g’2_27R)
(V*_27R)
(HA5_27R)
(r’2_27R)
(OIII5_27R)
(Rc*_27R)
(i’2_27R)

2102-19104/19109
1017-17522/17528
2102-12226/12229
2102-22451/22465
2102-18234/18244
2102-22457/22490
2102-22158/22162
2102-20009/20017

Effective λ FWHM
4770 Å
5448 Å
6560 Å
6231 Å
5010 Å
6407 Å
7625 Å

1490 Å
840 Å
50 Å
1450 Å
50 Å
1580 Å
1300 Å

Table 2: Details of the eight Astrodon filters that are installed in Watcher’s
filter wheel.
on the first adapter plate are equally spaced around the aperture, and close
enough together to allow a CFW Pocket adapter to be bolted to them. The
second, smaller plate is 0.313” thick with a diameter of 2.925”, which allows
it to fit into the CFW Pocket and bolt to the first plate.
The plates are illustrated in Fig 6. Both plates have a circular channel,
concentric about the aperture, milled out of the bottom in order to accept
rubber o-rings. These o-rings create a light-tight seal between the filterwheel
and CCD. The plates have been anodised black in order to reduce stray-light
reflection. Figure 7 shows the o-ring installed on the smaller plate, and both
plates installed on the iXon+ 888 CCD.

9

Figure 6: The two custom made adapter plates that are used to couple the
Andor iXon+ 888 CCD to the FLI CFW-1-8 filter wheel.

1.8

CCD12

The Andor13 iXon+ 888 CCD (Serial №: X-4338) has 1024×1024 pixels. Each
pixel is 13 µm giving a total detector area of 13.3 mm×13.3 mm. This gives
Watcher a field of view of approximately 100 with the focal reducer, or 80
without.
The CCD is connected to an Andor CCI-23 (Serial №: C-4226) PCI card
in watcher4 via a proprietary cable, which was extended to reach the control
room from the OTA image plane via the ‘through the mount’ cable conduit.
This cable also carries power to operate the CCD, but the built-in cooler will
not operate without an additional 7.5V DC power input. A power-supply
provided by Andor is used to operate the cooler. The power-supply has been
modified to extend the cable. A new power-supply was installed in July
2014 after the old one was determined to be damaged by the December 2013
storm.

12

CCD manual: http://watchertelescope.ie/files/ccd/iXonEMplus_Hardware_Guide.
pdf
13
http://www.andor.com
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Figure 7: Top: A rubber o-ring inserted into the channel of the smaller plate.
This o-ring makes the connection between the plates light-tight. Bottom:
The two plates installed on the iXon+ 888 CCD, ready to be attached to the
filter wheel.
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2

Mount14

The Watcher OTA is mounted on a Software Bisque15 Paramount ME mount.
The Paramount ME is considered an extremely high-end amateur mount that
is also suitable for small to medium sized research instruments. The mount
has an instrument capacity of 68kg.
The OTA is mounted via two telescope rings that clamp tightly around
the OTA and provide flat mounting tabs. These tabs are bolted to the VersaPlate, a large plate provided by Software Bisque, which contains dovetails
and a grid of bolt holes for a variety of telescope mounting options. The
Versa-Plate is bolted directly to the declination axis of the Paramount ME.
The Paramount ME features a ‘through the mount’ cable conduit that
allows instrument cables to be neatly routed to avoid any snagging of loose
cables. On Watcher, the following cables are routed through the mount;
CCD data, CCD cooling power, filter wheel data, filter wheel power, and
RoboFocus motor cable.
A 2m high trapezoidal pier holds the Paramount ME in place. The pier
has steel sides with a concrete infill. Three 16mm diameter threaded rods
protrude from the top of the pier. A cross-section of one of these rods is
shown in Fig 8. These rods support a stainless steel levelling plate, which in
turn support the Paramount ME.
The mount is connected to watcher1 via a 4.7m USB A - B cable, that
connects to port USB 2-1.5. 48V DC power is supplied using the OEM
power-supply, which was modified to extend the cable. The power-supply
is attached to the Remote Power Module so that the mount can be powercycled. As the power-supply uses a standard IEC socket, a simple type B
IEC cable is used to connect to the Remote Power Module, which requires
US (type B) plugs.
The mounting rings that hold the OTA are clamped such that the declination axis is slightly forward of the OTA centre of gravity. This was necessary
to ensure that the OTA does not protrude so far that the roof may strike it
if closed while the telescope is not parked. To correctly balance the declination axis, two large steel rings are mounted around the OTA to adjust the
centre of gravity. The right-ascension axis is balanced using the two counterweights provided with the mount and three additional large counterweights.
Previously, only two small additional counterweights were used at a greater
distance from the right-ascension axis. Unfortunately, the long counterweight
14

Mount manual:
http://watchertelescope.ie/files/mount/Paramount_ME_User’s_
Guide.pdf
15
http://www.bisque.com
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Figure 8: A cross-section of one of the threaded rods that attach the mount
to the pier.

shaft had a tendency to oscillate after the axis stopped moving. Use of larger
counterweights at a closer distance has improved this behaviour.

3

Computers

Watcher has four computers, named watcher1 through watcher4. The machines that are now known as watcher3 & watcher4 date from the original
installation of Watcher and were previously known as watcher1 & watcher2.
The current watcher1 & watcher2 machines were installed in 2012. Watcher
is currently run by watcher1, with watcher4 used as the interface to the Andor CCD.
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No.

Port Name

Device

No.

Port Name

Device

1
2
3
4
5

PS/2
ttyS0
USB 1-1.1
USB 1-1.2
Ethernet

Keyboard
Cloud Meter
Mouse
UPS via RS232
UFS Network

6
7
8
9
10

USB 2-1.6
USB 2-1.5
VGA
ttyS5
ttyS4

Filterwheel
Mount
Monitor
RoboFocus
Davis Envoy

Figure 9: Layout of ports on watcher1 in conjunction with their names and
connected devices.

3.1

watcher116

watcher1 has an Intel Quad-core i5-3470 3.2GHz processor, 8GB of RAM,
and a Gigabyte GA-H61M-S2P motherboard. A NetMos PCI card provides
two additional RS232 serial ports. The rear ports are detailed in Fig 9. It is
important that the USB devices are connected to the physical ports specified
as many of the devices can be reset using scripts that operate on the physical
port address rather than the device address.
watcher2 serves as a spare for watcher1 and as such is an exact hardware
clone.

3.2

watcher4

watcher4 is one of the original computers installed in Watcher. When the
computers were upgraded in 2012, the Andor PCI card that interfaces with
16

Motherboard manual: http://watchertelescope.ie/files/watcher1/ga-h61m-s2p_v2.x_
e.pdf
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the iXon+ 888 CCD proved problematic to install in the new computers
due to issues with PCI interrupt requests. As the RTS2 software that runs
Watcher, is designed to be distributed, it is easy to use any number of computers to connect various devices. It was decided that watcher4 would be
retained to run the CCD.
watcher4 has an Intel Pentium 4 2.4GHz processor and 512MB of RAM.
A webcam is connected to port USB 1-6.4. This webcam was initially connected to watcher1 but caused problems with other USB devices on the
same root hub. As watcher4 has a different USB chipset and no other USB
devices, it was reasoned that the webcam would not be likely to cause any
problems.
watcher3 is of a similar specification to watcher4 but is no longer in use.

4

Enclosure

Watcher is installed in a refurbished small telescope building at Boyden,
which is pictured in Fig 10. The ‘Dome Room’ is 4.9m × 4.6m with 2.82m
high walls. The roof is a roll-off type. The south side of the building has
a gable wall and so is somewhat higher than the other walls. To the north
of the dome room is a smaller control room, which contains the Watcher
computers and a number of other components. An additional room, which
is used for storage, is to the north of the control room. A series of sensors
are used to determine when the roof should be opened. These are detailed
in the following sections.

4.1

Roof Mechanism17

Watcher has a roll-off roof though it is often colloquially referred to as ‘the
dome’. The roof is a barrel roof that rolls off to the north, above the control
and storage rooms. The roof was previously supported by a series of angleiron trusses. When Watcher was installed, the roof was modified by installing
steel beams that more closely follow the roof shape. This allows the telescope
to be mounted higher without risk of the roof striking the OTA.
The mechanism used to open the roof predates Watcher’s installation at
Boyden. It consists of two reels mounted at a height of approximately 1m
on the north wall of the dome room. A steel cable runs from the first reel up
17

Roof
controller
manual:
SR3B261BD.pdf
Ethernet interface manual:
SR3NET01BD.pdf

http://watchertelescope.ie/files/roof/Zelio_Logic_
http://watchertelescope.ie/files/roof/Zelio_Logic_
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Figure 10: The Watcher building (July 2014). The south end of the building,
containing the telescope, is closest to the camera.

and over the wall via a pulley, horizontally to the north end of the building,
around a pulley, and back to the second reel via another pulley. The moving
roof structure is attached to this cable and moves with it. The two reels are
kept synchronised by a chain drive.
The roof was automated in 2005 with the addition of a three-phase motor
and custom designed control electronics. In 2009, the control electronics
were upgraded to a Schneider Electric18 Zelio Programable Logic Controller
(SR3B261BD) with Ethernet communication interface (SR3NET01BD). The
inputs and outputs of the Zelio controller are given in Table 3.
The roof electronics are housed in two large weather-proof junction boxes
mounted below the roof motor. These are pictured in Fig 11. The top box
contains the motor power-supply, relays, and connection ports for the motor
and roof limit switches. The lower box contains the Zelio system and a
number of switches that are mounted on the front face of the box to create
a manual override control panel.
The ethernet module is connected to the network switch in the control
room. This allows any of the Watcher computers to control the roof. The
ethernet module is configured with an IP address of 192.168.200.10. Power
to the roof mechanism is provided by an AC power cable with a UK (type
18

http://www.schneider-electric.com
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Contact

I/O

I1
I2
I3
I4
I5
I6
Q1
Q2

Input
Input
Input
Input
Input
Input
Ouptut
Output

Function
Manual / Auto
Close / Open
Open Limit Switch
Close Limit Switch
Rain Sensor
Emergency Stop
Open Motor Relay
Close Motor Relay

Table 3: Details of the inputs and outputs of the Zelio Logic Controller that
controls the roof.

Figure 11: The two junction boxes that house the roof control electronics.
The bottom forms a control panel that allows for manual override and emergency stop.
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G) plug, which is connected to the UK power-strip.

4.2

Rain Sensor19

Watcher uses a CaTeC20 Precipitation Monitor (5.4103.10.000) to determine
if it is currently raining. A light barrier system is used to detect individual
drops of rain, snow, or hail. This system is very sensitive to light precipitation
although it is incapable of reporting the level of precipitation.
Two DIP switches inside the sensor housing determine the sensitivity of
the sensor. The closest to the corner of the PCB is the ‘switch-off delay’,
that is, the time between the last precipitation drop and the sensor returning
to a ‘no precipitation’ state. This is set in increments of 25 seconds. The
number of 25 second increments is set in binary using the DIP switch. The
second DIP switch is the ‘drop incidences’ control, i.e. the number of drops
of precipitation that must be detected in any 50 second period for the sensor
to be in a ‘precipitation’ state. Again, this is set in binary. Watcher uses the
default settings of 12 drop incidences and 25 second switch-off delay.
The sensor uses a built in relay to signal the precipitation state. As a
fail-safe, the relay coil is energised in the ‘no precipitation’ state. As such,
most sensor hardware failures will emulate a ‘precipitation’ state. The relay
has the standard Normally Open (NO) and Normally Closed (NC) contacts.
The relay is connected directly to the Zelio PLC that controls the roof
mechanism. The PLC monitors the NO contact, which indicates ‘no precipitation’ when closed and ‘precipitation’ when open. Monitoring in this
way ensures that any damage to the cable connecting the sensor to the PLC
emulates a ‘precipitation’ state.
The sensor requires 24V (DC or AC) power. This is provided by a 24V
DC power-supply, which has a UK (type G) plug and is connected to the UK
power-strip.

4.3

Cloud Meter21

In order to preempt precipitation and to detect poor observing conditions,
Watcher has a Mrakom̌er 3 cloud meter designed and built by MLAB22 .
The Mrakom̌er is based around the MLX90614 IR thermopile sensor. This
sensor provides both the ambient temperature and the average temperature
19

Rain sensor manual: http://watchertelescope.ie/files/rainsensor/THI-5.4103.10.000-5.
4103.10.700_e.pdf
20
http://www.catec.nl
21
Cloud meter manual: http://watchertelescope.ie/files/cloudmeter/Mrakomer.pdf
22
http://www.mlab.cz
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of all objects in its field of view. The sensor is oriented such that its 90◦ FOV
points to zenith.
During cloudy conditions, the temperature of the sky will be close to the
ambient temperature, while during clear conditions, the temperature of the
sky will be considerably lower than the ambient temperature.
The Mrakom̌er cable splits in two shortly before watcher1 to provide a
RS232 DB9 plug and a USB plug. Communication is handled via the RS232
connection to port ttyS0, while a front panel USB port provides 5V DC
power only.

4.4

Weather Station23

Weather conditions at Boyden are monitored using a Davis Instruments24
Vantage Pro Wireless Weather Station. The weather station is mounted on
a tall structure that shelters the stage of the out-door auditorium at Boyden.
Communication with Watcher is via a Wireless Weather Envoy, which is
mounted in the dome room. A Davis Instruments Leaf & Soil Moisture /
Temperature Station is used to connect additional sensors.
The weather station and leaf wetness & temperature station are both
powered by super-capacitors, which are kept topped up by small solar panels. If the super-capacitor drains to a sufficiently low level during extended
periods of cloud, there is a non-rechargeable battery backup. This battery is
capable of powering the station for many months.
The weather station has an anemometer, wind vane, rain collector, temperature and humidity sensors.
The leaf wetness & temperature station has a wetness sensor and a cloud
sensor. The wetness sensor can be used to detect very light precipitation.
The cloud sensor uses two standard Davis temperature sensors that have
been modified by ROBOSky25 to operate on the same principle discussed
in § 4.3. The temperature sensors are attached to two aluminium plates
separated by a polyethylene insulating plate. The plates are coated with a
white gloss epoxy enamel paint that makes the plates sensitive to IR radiation
at 10 microns. The leaf1.temp plate measures the sky temperature while
23

Weather station manual: http://watchertelescope.ie/files/weatherstation/iss2_manual.
pdf
Wireless receiver manual:
http://watchertelescope.ie/files/weatherstation/envoy_
manual.pdf
Leaf wetness & temp manual: http://watchertelescope.ie/files/weatherstation/leaf_
soil_manual.pdf
24
http://www.davisnet.com/weather/
25
http://www.robosky.com
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the leaf2.temp plate measures the ground temperature. These sensors are
no longer used having been replaced by the CaTeC precipitation sensor and
Mrakom̌er.
The wireless receiver contains temperature, humidity, and pressure sensors, which are used to monitor conditions within the dome room. The receiver is connected to watcher1 via a RS232 serial connection to port ttyS4.
Power is provided by a 5V DC power-supply, which has a UK (type G) plug
and is connected to the UK power-strip.

4.5

Webcam

A Logitech C615 HD webcam is mounted in the north east corner of the dome
room. The webcam has a 1920×1080 pixel sensor and autofocus. A 5m active
USB extension connects the webcam to port USB 1-6.4 on watcher4.

5

Power

Watcher has two backup power systems. The first is an on-site backup generator that provides power to most of the observatory buildings. Watcher
regularly runs on power from the generator, as power outages are relatively
common, however this does not affect Watcher in any way.
The second backup system is an Uninterruptible Power Supply (UPS),
which is connected to the power distribution system of the Watcher building.
Due to the way the UPS is wired, if power to the Watcher building fails, all
devices in the building will be powered by the UPS.
The majority of devices that comprise Watcher are powered using standard South African (type M) cables and sockets. However, there are some
exceptions. Many Watcher components were purchased in Ireland and were
supplied with UK (type G) plugs. To accomodate these devices, a 6-gang
type G power-strip is provided. Table 4 lists the devices plugged into this
power-strip.
A number of devices have their power switched via the Remote Power
Module. Details of the Remote Power Module and the devices connected to
it, are given in § 5.2.

5.1

UPS

Watcher’s UPS is a Numeric Digital 3000 SW (Serial №: B109A2179C0F),
which provides a capacity of 2.4kW / 3000VA. This UPS is wired directly

20

Position
1
2
3
4
5
6

Device
Empty
5V DC supply to Davis Envoy
AC supply to Roof Control
12V DC supply to RoboFocus
Empty
24V DC supply to Rain Sensor

Table 4: Watcher type G power supplies.
to the Watcher building power distribution board and hence supplies backup
power to all outlets within the Watcher building.
The UPS is connected to watcher1 via a long RS232 cable, which connects
to a USB-RS232 converter connected to port USB 1-1.2.

5.2

The Remote Power Module

The Remote Power Module is an optional accessory of the RoboFocus system.
The module provides four sockets, each with a power indication light. Each
socket can be independently switched via relays controlled by the RoboFocus
system. This allows devices that are connected to the module to be powered
on or off remotely. Table 5 lists the devices plugged into this power-strip.
Further details of the Remote Power Module can be found in the RoboFocus
manual26 .
Position
1
2
3
4

Device
AC supply to light in Dome Room
48V DC supply to Mount
12V DC supply to Filter Wheel
Empty

Table 5: Remote Power Module supplies.
Unfortunately, at the time of purchase, only US (type B) versions were
available, so some modifications and adapters were required. The cable that
supplies power to the module has been modified to have a South African
26

http://watchertelescope.ie/files/focus/robofocusins31.pdf
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type M plug. The power cable to the light in the dome room is fitted with
a type B plug. The 48V DC power-supply for the Paramount ME uses a
standard IEC socket to attach its power cable, so a simple type B IEC cable
is used to connect to the Remote Power Module. The FLI CFW-1-8 filter
wheel requires a number of adapters to connect to the module, as detailed in
§ 1.5.
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