1 Nov 04 APF Meeting

Tony, Barry, Jeff, Matt, Steve, Will, Nick, Bob, Dave C

Procedural info on drives: el/az drives document pretty thin (strike 1) – insulation procedure doc discusses drive installation, pretty thin as well. 

Decide re friction, direct. Bob, MVR discussion (servo, mech design) – came up with bullet list (see below).

Unhappiness w/friction drive – Mt. Stromlo. Design, implementation poor. Needs reworking before putting out in field, or we could pick up slack. If we ask for changes, EOST w/work with us, but delivery will happen in whatever state, possibly undesirable. 

More work making friction drive work? 

Problems at Stromlo – what is their relationship? EOST/EOS in Australia and Arizona: distancing themselves from each other a bit. EOS running 1 meter at Stromlo: designed in Tucson. Drawings show how direct drive on 1 meter is implemented. Also running 1.8 meter – being used for laser range finding. No reports from EOS to CARA. Matt talks to technicians, the guys actually doing the work (EOS in AZ). They say that they are not happy with Engineers from EOST work – changing the design (rudder). Tracking issues (doesn’t hold alignment) are big problem. Need servo tracking data. Rob may not want to give up that data. 

Drawings: Cole Morgan motor on friction and direct drive. Familiar. Motors would be bigger, higher magnetic fields, but not foreign. Driving motor on inside of sector. Pre-load system not thru motor, but thru pinch roller. No tolerance analysis, may not know what the contact forces are – Belleville rollers strange choice because of space issues. 2-bar arrangement, one that takes torque is necked, but design Matt saw is not necked. Not “as built” situation. Push not on drive capstan, can miss at several points. Control force? Skew/patch adjusters: roller that controls patch – line, not point, contact. Adjuster lives in bad place: no. 8 screws pushing on stiff element. Trying to align 2 cylinders, working against other rollers to twist to align. If 3 cyl not aligned, fighting each other. System overconstrained, tracking difficult. MVR asked for calcs, given spreadsheet for drive. But can’t see that they know what they have. 

System is complex – parts fancy. But details make it unclear why. Designed system for Keck Outrigger, but say they will not do another friction drive for 2.4. Work with to fix? They are not motivated to stay in friction drive biz, want to go to direct. 

Dave: don’t they have to redesign per their contract? Has to be redesigned for 2.4. Maybe we need other tweaked designs to see if problems in current design we see are resolved? Problem is, designs are distinct to different telescopes. 

Balance problem noted in PDR still plaguing them. Mirror support not built. 2 drives on elevation, 1 on azimuth. Issue for satellite tracking. 

AZ vs Australia: AZ not as forthright about friction drive problems. Concern is that they are not motivated or invested in friction drive. They will not put effort into fixing. Forcing them to get in front of direct drive is more promising. Make sure it doesn’t get on critical path. If go forward, need complete design in two weeks from decision, EOST could do it. 

Bound to meet requirements – if we go with friction drive as required in contract, must do maintenance every 6 months. 

What does direct drive look like, potential problems.

Drawing of 1 meter. System is simple in that motor is attached to bottom, ½ each to telescope and ground. Separate at azimuth. Pull motor apart to ship – fix by putting in subplate to carry motor as unit. Alignment in factory. 

Access to encoders: plenty, can get to inner elements. Integration easy. 

Elevation drive requires same amt of torque. 9” deep motor on one side, cable wrap on motor. ½ ea on arm and telescope. Heat generated is greater than friction drive by 400 watts. Cool motor w/glycol? We can ask for. 

Azimuth looks neat and clean – can get motor out if have to if fails. Can disassemble w/out taking apart telescope. 

Elevation drive all on one side – still can get light out that side per specs. Just deal w/magnetic fields in the future. Field like bar magnet – could be high. Need to pull torque. Split and put on both side to reduce? No, less to fail. Lower acceleration, but small price to pay. But can one be spare if one fails? No brake in system – if power goes out, free to move in azimuth – but system is balanced, so wouldn’t matter. We can have electro-mechanical brake if want. Need brake in elevation! Air brake – but needs a compressor. Spring loaded clamp. Bob’s concern is personnel – not telescope damage. Momentum in elevation axis could hurt someone. Mechanical locks on elevation if someone needs to be on. They will provide a brake for no charge if we go with direct drive. 

Heat dissipation: need to follow up

What do fields look like 3 meters from axis?

Servo architecture same for both drives: closes on position on encoder. So not new to them.

Bob had extensive contact w/Toomas Erm (TMT’s drive guy). Both in agreement that in servo arch such as ours, system easier to tune, and better, w/direct drive. Stiffer coupling between motor and load, no slippage, stiction issues w/servo system. EOS made same point. Suburu, VLT direct drive. Other issues, must be careful in choice of motors (Cole Morgan is choice re Erm). Little or no torque ripple. Lifetime? None have been in operation long enough to determine. Servo motors have been used in many different systems for years – telescopes relatively recent. Brashears has been using direct drive, same system. Tuning? No problems per Bob’s contacts. Concern: does EOS have expertise to do good design on it? (Friction drive not a good recommendation.) If they are serious about pursuing, they must delivery fairly complete design in 2 weeks, but we get permission thru NDAs to get evaluations from outside party.

That WILL be condition. We commit, but approve design. They are motivated to make this work. (Dave: RSI Vertech – experts in the field.) Watershed decision? Yes, we commit to it, then make sure it works. Bob: At what point are we committed? How long do they get to get it right???? Risk should be on them to provide justification: do NOT commit until we get acceptable design. Only two week impact on schedule. 

Schedule: 4 months blown by EOST on balance issues. 3 pages of milestones from Kevin to be sent to group. Drive impact weldments, near critical path. Mirror support on critical path: design approved, being built in Boston, techs to design mirror support at shop in December, then will bond mirror on in Baltimore. Sept 05 commissioned telescope, but corners may need to be cut along the way. 

Go to direct? Yes, but we control the process. Financial motivation: they don’t get a check from us until weldment drawings done. Matt will get list of requirements out.

