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The Grand Opening of the Sutherland ZooIan Barnes and Brek A. MillerThe University of Birmingham, Edgbaston, Birmingham B15 2TT2006 Otober 16AbstratThe zoo software is installed in Sutherland on a new omputer.1 IntrodutionIan Barnes and Brek Miller visited Sutherland for two weeks from 2006 June 25 to July 11in order to replae the omputer and install the zoo software. Sutherland was the last of theBiSON stations that was still running with a DOS omputer. Steven Hale desribed [1℄ theondition of the station prior to our visit.The omplete list of tasks that were due to be undertaken was as follows:� Remove 2-D Spetrometer.{ Re-balane the mount.{ Pak the 2-D spetrometer into its shipping rate and return it to Birmingham.� Install new Linux omputer.{ Install and on�gure the Sutherland Zoo.{ Upgrade network to 100Mbps via a new media onverter unit.� Build a new timber eletronis rak.� Install Temperature Monitor System.� Install network amera.� Install GPS unit. 1



� Install IBPCD.� Look at resolving the steps in the data.� Tank temperature ontrol modi�ations.{ Remove Rihard Bryan's tank ontroller hardware.{ Remove Piet Fourie's Cal based tank ontroller hardware.{ Replae the two tank temperature probes.{ Install solid-state relays so that the omputer an ontrol the water tank temperature.� Look at modifying the temperature ontrollers to provide more power to the interferene-�lter heater.� Replae the LDR that is being used as a loud detetor.� Replae damaged ables to the sensors on the weather arm.� Replae dome rollers.2 SoftwareThe installation of the zoo software went smoothly. Like Carnarvon, Narrabri, Mount Wilson,and Las Campanas, the new data-aquisition system is based on a PCI-1753 96-hannel digitalI/O ard [2℄. In Las Campanas, we tried [3℄ onneting the eletronis to the PCI-1753 using anew DIO splitter board [4℄ and three pre-made 37-pin D-onnetor ables. It worked very well;so we deided to use it on this zoo as well.Like all other zoo opening, things started with a grand reorganization in the dome. First,we removed the 2-D devie from the mount and removed all of the 2-D eletronis from thedome. Then, just like in all of our other zoos, we built a timber rak and moved the remainingeletronis to it. In this ase, our hosen loation for the timber rak|the only reasonableplae it ould go|was oupied by part of a large L-shaped table. We ouldn't just move thetable out of the way; it was too big to move around in the dome. It had learly been assembledin plae; so we had to take it apart. The workbenh also had to be moved and we removed the2-D 19-inh rak from the dome entirely. This zoo opening involved more furniture moving thanany other.Other than the delays assoiated with the reorganization, the rest of the zoo installation wentreasonably well. Several ables were too short; we remade one of them and built extensions forthe others. Some resistors needed to be hanged on Interfae Module 3 and the AutoguiderModule. These hanges were known about in advane and are desribed elsewhere [4℄.
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3 Temperature Monitor InstallationWe installed the Sutherland Temperature Monitor [5, 6℄ on this trip. These monitors havebeen installed at other BiSON stations and an be used to monitor a wide range of tem-peratures and other parameters. The temperature monitor an monitor up to sixteen sepa-rate hannels. The hannels on the Sutherland temperature monitor have been alloated asshown in Table 1. The lizard writes one set of temperature readings to the temperature �le(/home/zoo/Results/styymmdd.dat) every thirty seonds. The omponent orresponding toeah olumn in this �le are also shown in Table 1.Table 1: Temperature ChannelsChannel TemperatureFileColumn Desription0 1 Water Tank Temperature | Top1 2 Water Tank Temperature | Bottom2 3 Spetrometer Base Plate Temperature3 4 Interferene Filter Temperature4 5 Oven Temperature5 |6 6 Port Detetor Temperature7 7 Starboard Detetor Temperature8 |9 8 Dome Ambient Temperature10 9 Room Ambient Temperature11 External Ambient Temperature12 10 Cloud Detetor Voltage13 |14 |15 |Figure 1 shows the entire temperature-monitor system as installed in Sutherland. For moredetailed information on the Sutherland Temperature Monitor, onsult BTR-277.4 Temperature Control System Modi�ationsOn this visit, we made several hanges to the temperature-ontrol system. Before we desribethose, let us �rst desribe how things were setup when we arrived.The detetors and the oven in Fred were ontrolled by Rihard Lines temperature on-trollers [7℄. The interferene �lter (IF) was ontrolled by a CAL 9900; through a Rihard Lines3
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4



Table 2: CAL SettingsFuntion FuntionDesription OldOption NewyOption OptionDesription� set point 32.02 SP2 adjust 0.53 SP1 lok 0 unloked4 SP1 proportional yle time 8 0.3 s5 SP1 proportional band AT 2.0 AT 3.0 % of CR6 SP1 derivative time AT 5 AT 4 seonds7 SP1 approah ontrol AT 1.0 � prop. band8 SP1 integral time AT 1.9 AT 1.5 minutes9 sensor error orretion -5.810 SP2 proportional yle time 011 SP2 proportional band 012 loop break alarm 0 out16 sensor selet 9 PT10017 negative temperature ranging 0 disabled18 display resolution 1 high res19 SP2 operating mode 0 out20 SP1 sensor break 0 upsale21 SP2 sensor break 0 upsale22 deg C / deg F 0 deg C24 on�gured range (CR) 7526 SP1 heat power limit 0 100%27 SP2 ool limit 0 100%28 SP1 Output 029 SP1 LED 030 SP2 Output 031 SP2 LED 032 error indiator resolution 0 normal33 temperature display sensitivity 0 normal34 derivative polling ratio 0 0:5� derv. time35 sensor span adjust 036 SP2 lath alarms 0 normalyNot shown if it is the same as the old option.
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power stage built on a piee of Veroboard. The spetrometer was ooled by a water loop inor-porating a 1500-liter tank outside the dome. There was a heating element inside the tank anda Neslab Flow-Thru ooler inside the dome; both of these were ontrolled by CAL 9900s. Thetank had an insulating jaket on it.The �rst problem was that the insulating jaket was too good at keeping the heat in. Thetank was loosing heat far too slowly, even in the winter. During the afternoons, the spetrometertemperature was getting too high and the detetor temperature ontrollers were losing ontrolof the detetor temperatures.We removed the insulating jaket on this visit. This allowed the water in the tank to ool.The spetrometer beame quite old and the IF temperature ontroller was unable to maintainthe temperature of the IF. We antiipated this problem|it was the reason the heater andinsulation were added to the tank in the �rst plae.We modi�ed the power iruit on the Veroboard in the IF ontroller. It used to return theurrent to ground; we hanged it so that it now returns the urrent to �15V. Now the ontrolleran put a full 30V aross the IF heating elements instead of just 15V. The IF ontroller is nowable to maintain the orret IF temperature, even when the spetrometer is very old.We also removed the two CAL 9900s that were ontrolling the heater and ooler. Instead,we onneted the heater, ooler, pump, and dome extrator fans to the omputer. Eah ofthese an now be turned on and o� under software ontrol. However, there wasn't time to writeontrol software. Brek hopes to do that in Birmingham shortly.We had hoped that these hanges would be all that were required. However, on one of thepower yles, the oven temperature ontroller did not ome bak to life. We traed the problemto a blown 2.5-V referene. We didn't have an exat replaement. Instead, Ian onnetedup a TLE2425 2.5-V referene on a piee of Veroboard. It's now hanging o� the bak of thetemperature ontroller rate. It looks ugly, but it does seem to be working.Later, after our return to Birmingham, it was disovered that the oven temperature ontrollerhas diÆulty keeping the oven at the orret temperature when the spetrometer is very old.Steve Hale wrote a quik ron job to turn the heater on and o�. It's working ok for now. Abetter, more omplete ontrol program will be written later.Also later, after our return to Birmingham, it was disovered that the IF temperatureontroller was osillating slightly. Our modi�ation to the power iruit in the IF ontrollere�etively doubled the proportional gain of the devie. On September 6, Piet Fourie ranthe CAL 9900 through its autotune routine| it seleted new parameters. The old and newCAL 9900 settings are shown in Table 2. The IF temperature is no longer osillating.5 Pokels-Cell Driver InstallationThe Sutherland station has not been visited at all for a number of years and it was still usinga very old design of Pokels Cell driver. It was deided that on this trip, the two single unitswere to be replaed with a new dual unit| the IBPCD.6



The IBPCD was tested bak in Birmingham and seemed to be pretty reliable although atthis stage it is still a prototype design. The deision was therefore taken to install the unit inSutherland as it was felt that the new IBPCD was superior to the units that were in use atpresent.One all of the wiring between the IBPCD and \Fred" was ompleted there was a problem.There appeared to be no power to one of the drivers. Further investigation found that therewas a damaged pad on the Power board that had to be �xed with some wire.One the unit was �xed it was notied that the output was very unstable indeed and theoutput was osillating. Further investigation found no reason for the osillating output and itwas deided that as it was near the end of the trip that the original drivers be installed instead.The IBPCD would be returned bak to Birmingham for further investigation.One possible reason for the osillation was the power supply that is available in Sutherland.Whilst on site it was found that the voltage over there was pretty low ompared to the UK.This would mean that the power supply was supplying a d voltage to the LM12 op-amp thatwas right on the minimum supply threshold. However this theory an only be tested bak inBirmingham.When the problem with the IBPCD has been found and reti�ed, the existing Pokels Celldrivers will be replaed in Sutherland.6 Coarse Filter ProblemsWe disovered the ause of the steps in the data|the oarse-�lter retaining ring had ome looseand fallen out. We had trouble putting it bak in beause it was slightly bent and the threadswere in bad ondition. Although we were able to seure the �lter, the front lens assembly is notsatisfatory. We will ask Barry Jakson to make a new one.7 The Removal of the 2-D DevieWe removed the 2-D devie and rebalaned the mount.Piet Fourie had loated the original 2-D shipping rate and brought it up to the top of themountain for us. We removed the hassis of the 2-D devie from the (very heavy) baseplate. Weput the hassis into the rate, but we deided not to keep the baseplate. Beause of its weight,it would make shipping the 2-D bak to Birmingham more expensive and we believe that if wedo use the Spindler and Hoyer-type hassis, we will make new plates for it anyway.We removed Leysop Pokels Cell L8 from the 2-D devie and arried it home separately.We removed the 2-D and all of its eletronis from the dome. We sorted everything outand deided whih items were worth returning to Birmingham and whih were not. We put the7



things worth returning into the shipping rate and left the other items in one of Piet's emptyoÆes. Piet said he would dispose of these items later.We did not have the time nor the materials to properly pak the rate. We left it with Piet.Someday, he may have time to pak the rate. Or perhaps one of us will do it on a future visitto Sutherland. Right now there is no pressing need for the items bak in Birmingham.8 Network CameraAn Axis 205 Network Camera has been installed in the dome. It is attahed to the shutter justabove the opening. It moves around in azimuth and up and down with the shutter.The network amera has been assigned its own IP address, whih is 10.2.4.3, and is known asamera.bison.suth. It an be aessed from anywhere on the SAAO internal network on port 80(the WWW port) using any web browser. However, there is no aess from the outside world tothe amera. This is a good thing. We an still aess our amera through the dome omputer.You an login on the dome omputer and get a single image:% ssh sutherlanduser�sutherland password: ******sutherland% d tmpsutherland% wget http://amera.bison.suth/jpg/image.jpgsutherland% exit% sp sutherland:tmp/image.jpg .% xv image.jpgOr you an use ssh to setup a tunnel through the station omputer and then aess the networkamera using a web browser on bison:% ssh -fN -L 2000:amera.bison.suth:80user�sutherland password: ******% firefox http://loalhost:2000/ &The network amera requires two able onnetions: one for the network and one for power.In order to make the installation easier and to redue the number of ables onneting to thedome, the power for the amera is sent upstairs on one of the unused twisted pairs inside anormal network able.
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9 Dome RollersThe SAAO sta� on-site in Sutherland had been reporting to us that the dome rollers neededreplaing. A omplete set of new rollers were sent out to Sutherland and it was antiipated thatthey would be hanged during the trip.However there was insuÆient time to replae the dome rollers and so the replaement partsremain on site.The SAAO sta� also mentioned that there was a modi�ation to the APT dome whih madethe hanging of the dome rollers very easy. We had a look at the APT dome but ould �nd noevidene of the ut-out that was mentioned. Maybe it was our dome that was modi�ed. Due totime issues the trak on the dome was not heked for any modi�ations.10 Further WorkNot all of the jobs that were alloated for the trip were ompleted. Also during the trip otherwork was disovered that will require a future visit.The list of jobs that need doing at Sutherland is as follows:� Design and build a new temperature monitor system.{ Design new LM35 board that an eliminate the problems that are known with theurrent Sutherland Temperature Monitor system [6℄.{ Design and build a small PCB that an house the loud detetor interfae.{ Build new Wye ables that do not have the RC �lters in them as these will be �ttedon the new LM35 PCB.{ Design and build a new external ambient sensor with mounting braket, that uses asimilar thermoouple poket like the tank probes.{ Consider replaing the tank probes with new ones that do not ontain a 2-k
 resistor,whih was inluded in an attempt to prevent the LM35 sensor from osillating.� Manufature replaement red �lter mounting piees for the front of the Fred spetrome-ter [8℄.� Design and build a V-to-F power-supply box using a standard 1U ase to replae the benhpower supply set-up that is urrently in use.� Install the GPS system.� Refurbish the weather arm.{ Replae rain detetor able. 9



{ Replae wind speed able.{ Install GPS antenna.{ Replae the LDR of the loud detetor.� Come up with a method to be able to turn the dome light on and o� remotely.� Replae the temperature ontrollers with a more powerful unit.� Replae the luth mehanism on the mount slew motor or install the Mount Controllerwhih makes the luth redundant.� Install a working dual Pokels-ell driver.� Provide a real-time data display for the visitor enter.Referenes[1℄ Steven J. Hale. Sutherland health hek. BISON Tehnial Report Series, Number 266,High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom, June 2006.[2℄ PCI-1753/1753E 96/192-bit digital I/O ard user's manual. BiSON Manual Colletion, 1999.Advanteh Co. Ltd.[3℄ Steven J. Hale and Brek A. Miller. The grand opening of the Las Campanas zoo.BISON Tehnial Report Series, Number 261, High-Resolution Optial-Spetrosopy Group,Birmingham, United Kingdom, February 2006.[4℄ Ian Barnes and Brek A. Miller. Interfae C: Another DIO splitter. BISON Tehni-al Report Series, Number 262, High-Resolution Optial-Spetrosopy Group, Birmingham,United Kingdom, February 2006.[5℄ Ian Barnes, Barry Jakson, Sukhpal S. \Paul" Jagpal, and Brek A. Miller.The Carnarvon Temperature Monitor. BISON Tehnial Report Series, Number 254, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom, September 2005.[6℄ Ian Barnes. Temperature-monitor unit for Sutherland. BISON Tehnial Report Series,Number 277, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom,Otober 2006.[7℄ Brek A. Miller. Sutherland temperature ontrollers. BISON Tehnial Report Series,Number 155, High-Resolution Optial-Spetrosopy Group, Birmingham, United Kingdom,November 2000.[8℄ Steve Brookes. Tehnial drawings of BiSON third-generation spetrometers. BISONTehnial Report Series, Number 112, High-Resolution Optial-Spetrosopy Group, Birm-ingham, United Kingdom, June 1999. 10


