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AS005 FILE: ACTIVE SURFACE
KEYS: PANEL SETTING

NATIONAL BRADIO ASTRONOMY OBSERVATORY
Green Bank, West Virginia

MEMORANDUN August 26, 1992

To: Bob Hall, Lee King
From: J. Payne, D. Parker
Subj: Setting the panels on the GBT

Intreduction

The initial setting of the panels on the GBT will consist of setting the panel
to panel heights at each actuator. In order to avoid repeated setting of the
surface, it is highly desirable that this setting be done just once, with
sufficient precision for high frequency operation of the GBT. Due to the fact
that we are using the same mold for several tiers of panels, panel edges along
a radius will be offset by up to 200 microns. In order not to degrade the
overall surface precision, this initial panel to panel setting should be accurate
to around 25 microns. In this note we describe a suitable instrument for

measuring and recording the relative panel heights at each actuator.

The Instrument

A sketch of the proposed tool is shown in Figure 1.

A shaft, screwed onto the actuator, provides a reference for a jig that slides
over the shaft. A step in the shaft permits location of the jig. A tapered
shaft (in the manner of a screwdriver blade) fits between the panel gaps in order
to locate the jig in rotation around the shaft. Four electronic dial indicators
mounted to the jig make contact with the reference points on the panel. A
suitable indicator is a Mitutoyo 534-182-1 (data sheet attached). This indicator
has a range of 12.7 mm, a resolution of 1 micron, a visible display and an SPG
output. The indicator is battery powered, with a battery life of 500 hours.
Assuming a separation between the indicators of approximately 15 cm, the angle
of the actuator extension shaft with respect to the surface tangent needs to be
known to an accuracy of around one arc minute to limit errors in setting to less

than 25 microns. Gravity is a convenient reference to use here. In the radial




direction, the angle of the surface tangent with respect to gravity is known for
each actuator position. In the circumferencial direction, horizontal is a

convenient reference plane.

The accuracy required of the tilt measurement (better than 1 arc minute)
precludes the use of a large dynamic range “digital protractor". A suitable
inclinometer is manufactured by Schaevitz, a LSRP-14.5, which has a range of +
14.5 degrees. A series of wedges will be needed to maintain the radial
inclinometer within its range for the ocuter parts of the reflector. This simple
option has been chosen over a servo controlled platform which, while more

elegant, would be more bulky and complex.

A block diagram illustrating the various components is shown in figure 2. All
components are battery operated, and a data sheet on a typical hand-held computer
is attached. A convenient (but certainly not necessary) means of identifying
each actuator would be a bar code transfer on the reflector surface. The
operator would read the bar code after installing the tool. The correct actuator
tilts would be stored in the computer, along with the correct digimatic indicator
readings. Corrections to these readings would then be computed on the basis of
the tilt deviations. A reading for "adjustment screw #1" could then be displayed
on the screen. The operator would adjust #1 until the reading is zero and move
on to #2. After the setting process is complete, all four digimatic readings are
stored, along with the tilt readings to be recovered later in a lab-based PC.
It should be noted that with this procedure not only are the panels set with high
precision with respect to one another, but the relationship between the corner
cube (when installed) and the panels is now known to a high precision. This,
theoretically at least, permits the setting of the surface using the laser

rangefinders.

One issue that needs to be settled is the deformations resulting from the weight
of the operator(s) in the vicinity of the actuator. We can include a "strobe"
option that will permit the operator to stand some distance away and remotely

initiate readings.




Gost of Tool

Four digimatic indicators ($350 each) 1400
One inclinometer stack 2400
One hand held computer 1700
One digital/analog interface 500
Miscellaneous 1000

Total $7000

We are proceeding with construction of such a tool, and it should be finished in

2 months.
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Corner Setting Mid-Range Results
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140 FOOT EXPERIMENT












DERICK DEFLECTION









Lifting of the Feedarm Section 11/01/96 File: DERRICK_EAST.19961101.132029.XLS
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OSCILLATORS
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HORIZONTAL FEED ARM
DEFLECTION BY ADVISORY
COMMITTEE
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METROLOGY GROUP
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RANGER R&D



























" = } 8 i
o i 5 i oy
b s Hagha, 1009 LAt 1 -
e 8 T IR o4
et 1
[ B |
" |
II l'-l._l_







e

United States Patent (1] Patent Number: 5,455,670
Payne of al, Dade of Patent: Oel. 3, 1995
|54] OPTICAL ELECTRONIC DISTANCE COTHER PLIBLICATHONS

."':::'.F.?}.':rl;::l.'\t[. APPFARATLIS WITH MOVARLE 1, M. Paysie: Fex: of Scientlfic Insie: wol, 44, #3; Wi, 1573:

Payneet al) Rey. ol Scienilfic [nete; wal, Rl 6 Jun

178 Adaventors: Jolin M. Payne A Dravid . 330

Bl Parker, Arb Wi, Biclamd
F. Bradiey, Stamardaville, Va

ngner-=Stephen . Bucsinzki
Lol Firm—Mirg (2 Bogmbin

[57] ABSTRACT

PP Asapnes: Assccistod Unfversdtles, 1nc.

rangetindess Lo

[2E) Appd, Mo 68543 il

(23] Flled May 27, 1903

i

arefl 1. The
i ncaudes u sl
v, Al

n senieh o 1
131} Int. CL" § I 08 G0 Oz, "The sysie
CAVER T hE2 e il §102% | kM for Trinse ol
ASARMEN, e
A5G 52 3 et by i L e
oA TR
3TN P

154 1S 0..,

1507153
1l Senrch

it TEHESmd
Wi g

ehe distance w
e ber 1200y g ull b

LK

3% Rarmiap ol al 32 Cladms, 14 Denwing Sheets




RANGER CONSTRUCTION









SUBREFLECTOR






Other areas of Interest

Servo/stiction

Performance measurement program
Powder paint deformations

Active damper for feed arm
Quadrant detector

Holography problems

Tertiary mirror

Wheel taper measurements
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