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Mirror Support

How will we support the newer thinner
meniscus mirrors ?

0 .emplated at 1:80,
.8fof the Hale telescope

L/D ratios now bein
from the 'tradi

Is the beloved---f-WiﬁI tree, applied to ultra-thin

mirrors
* Practical
e Cost Effective
* Actually Any good ?



The Wiffle tree

 Many parts, many joints.
. Inewtably ,,uneven on or__escale and, by the




The perfect support

High degree of consist hq , at all elevations

Provide CLEAR
Relatively low.cCost.

cess to the rear of the mirror



HOW ?

* Air bag support shown belo ;




Elements of the system

7

User Interface.



Block Diagram of single channel

Gas inlet from reservoir

Constraint

/

Mirror l

Support pressure Control

Altitude Gas outlet to atmosphere Pressure




Gas Bag pressure.

» Axial support MaX|mum pressure ~10




The Maths, Axial case

Let
p=Density of glass g=Acceleration due to gravity

Then

Weight = PXEXT Diameter*xThiclhess

A Weisht
Pressure= &
area

p X1t X Di meter* X Thickness X g

Diameter’ X1t

1t X Diameter”

Area=

Axial Pressure=

Axial Pressure=pX g X Thickness

Axial pressure is independent of diameter



The Maths, Radial case

. 2 .
Weight = P X g X1t X Diameter X T. hlckness

4
Edge length= 1Tt X Diameter
Edge Area= UL Pressure= Weight

area
Radial Pressure=" XDiamet : X1 thkness.)( pXgXx3

4 X 18X Diameter X Thickness
Therefore
3X pX g X Diameter

Radial Pressure= 4

‘Radial pressure is independent of thickness !
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* Low cost piezo
resistive se
available fc

~$50 .

Pressure Sensing

NSOI'S
r
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Elevation sensing

 Low cost 3 axis
accelerometers,
typically used in
smartphone

< $10

* Precision method;s
shaft encoder, with
suspended weight
~$100




Controller

 Autonomous, embedded
microcontroller, whose

only function is to
monitor the mirror, tot
cost <100 US f t

Al’n’rude Pressure

* All input sensors a
digital, no need for
Analog-Digital
conversion and extra
noise sources. Output

One Controller
handles Axial and

sensors too are digital. radial support
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Valving and gas system

* Mechanical assembly
Is the expensive bit.

* Need two valves, a |
Mirror z
|n|et and an n : . g

one embodiment of
the 1dea. |

Gas inlet from reservoir

 Need a fast peristaltic
pump In another Gas outlet to atmosphere
design
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Alternative concept

* Another way to do
this utilises a _,
peristaltic pump, now &
we need nowalves«” -
and no reservoirs,.b
we need a fastpu
for the primary
inflation of a big bag

Image ©Blue-white.com
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Pumped version

Now the pump
eliminates Gas Port
complexity, at the

expense of speed. | N
Supgce;?tu;;rreecsjsure + Control N 1“//,.; ‘
Pump goes one ,_

pressure goes.up. Pal

Pump goes other « @

Way, pressure goeS Altitude Pressure
down

Pump stopped,
pressure stays fixed.

@6



Control function

Axial design pressure (1—cos(0))
Radial design pressure (1—sin(0))

Axial Pressure
Radial Pressure

Where O=angle of elevation/ 0 °=Horizontal

Note NO dependéncy on temperature or
atmospheric pressure, because controller is
actively servo controlling the pressure with a
digital PI loop.
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User Interface

* Very little needed. Should/be/,Set and Forget”
« Calibrate Angle sensor/ . /

e Set Pmax at Zenit

* Unit may haveﬁa ISplay and small joystick
button, or may.be set over a virtual comm port
on a USB connection. (that's almost old

fashioned RS232)
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Possibilities

By opening the back of the mirror, the addition of

further active mirror Contr | becomes possible
uire less static

supporting forees.

Clear space to circulate air within bag, metal
backing creates lower thermal resistance from

mirror to ambient
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Project Progress

* Control system built, W|th perlstaltlc
pressurisation /4

e |nitial software ready
irror to test.

+ First testing =1% quarter 2011
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