Notes from Pixel Mechanics Meeting
June 18, 2001

Present: Anderssen, Johnson, Wirth, Goozen, Gilchriese, Stillwater, Weber, Ryan, Jones, Wise

1. Sector drawing status. Dave is working on drawings and will meet with Eric/Jon on
Thursday. Daveto check in, Eric to add drawing numbers supplied by EDMS. Eric
to create pdfsto upload to EDMS. Schedule for completion of tooling drawings(for
fab) needsto be clarified. Tooling is hoped to be ready(for tube bending) in July,
assuming tubes arrive on schedule.

2. Sector materials- No news on carbon-carbon plates or tubes. Foam has been
delivered and preliminary inspection looks OK and agreement with Allcomp. Foam
density is over the spec but has been accepted.

3. Coolant connections - measurements of variseals appear to show systematic increase
in leakage as temperature is lowered. Thiswill be better quantified. Isthere
hysterisis? Does the |eak rate stabilize at low temperature? Status of RFQ/contract
with second laser welding vendor(Isis, formerly Laserfab) to be checked. Fred has
lure-lok fittingsin aluminum, PEEK, glass-filled PEEK and expects samplesto be
ready for test by end of week.

4. Sector 11 tests. Doug reported and is doing this. Thisisthe first 8-sector designed
prototype. Thermal performance tests(pre-rad) are complete and look good.
Maximum delta T before any testsis 6.7C. After 50 thermal cyclesto -35, thermal
shock with LN2 to -35, pressurization to 8 bar, and then another 50 cyclesto -35, the
maximum deltaT is 7.7C. Tests of the sector 12(with rigid epoxy instead of CGL
attaching the tube) will be done this week. Irradiation may be done at high rate
facility in Sacramento to speed up irradiation but thiswont happen until early July.

5. Sector thermal QC fixture - design is progressing by Cliff. Drawing of Pt on kapton
should assume current thickness of Pt as on silicon heaters. Should proceed as soon
as possible with making Pt-on-kapton heaters since long lead time.

6. TVH. Seeattached notes from Allison. Drawings done in ProE. Has order translator,
micrometer head. Allison, Doug, Tom J., Eric, Neal...have to take laser safety
course(next scheduled classis June 29). Re-setup of TVH is at least 2 weeks away
according to Eric.

7. Friction tests. Tai showed concept for rotary static and dynamic test set up to test
materials for sliders against rail material. Drawings to be finished by next week and
parts ordered. Plan to use existing rack mounted computer for data acquisition when
automated, first versionis"by hand".

8. Ringinsideframe. First tests are complete and results posted on Fred's web site
http://www-atl as.|bl.gov/~goozen/supportframe.html . The results look good so far.
Next steps are to remove ring and replace and understand how repeatablethisis.

9. Fred has developed a concept for survey based on acommercial instrument. | append
this.

10. B-layer support tube. Eric has complete first model of B-layer support tube and has
sent it to Bill Miller.



11. Endplate region and pixel support. Eric will work on pixel support concept and needs
endplate model from Bill.



TO-8T-9
bunes | SoIURYB N PXId Sev
UeAY uosl||v

drepdn 2ImIx1J 1591 HALL



Pesy eBWOIIIN
Bn|d pus Joresuel |
Jolesuel) 0zald
or|d yoeg .
BMASNUED e
SopNou|

ATQUIASSVY 1S9



| HE (T TG~ 3T TP LT o T g — —— it ﬂ

IFIREE A s | o8 ng 12
WE_: ﬁ% H.“H.._. [9-1u0r-5 ] LM LuY] _ﬂ_._._..uﬁl !!M%Wﬁmmm
In1ag 31008 Lon 60
W HOL33130 13804 el ...,I__t_ .n_.“_“_ 190°FF £611 m
D st S e ue o d
] FONTHMYT OONY RO LSINEI - 03141234 381 MHIHLY SETTHI wmm ]
WL _ [LINIERLE] §35HVHT t.__a_h_xu_m-____:uu ___u.m_
(10" --
F10HE T - 0048y "0 A (Q0G6F 1 "0) 11140 Sc#
00885E°0 AN dVL 9Z-0NN #2-01
06¢° &
J10HC 1) - NYHL (000LSS°0) T114d 4
dY 310 9¢-0NN 0d-F/ |
P =
I TETY UL
S0 0
¥ = o of
|
91 96" o=
¥6 ¢ t=—e
=1 ¢t
<0G ¢ e
e |3 P05, 1

BuiveIp ra|hued



.n._.._m..q.mn. . a-unr—31 “_ H"“ "”H“‘m :“_ﬂhm.m_”mﬁmm.mm
ww | o | A
5 1311 Hal Jw.ﬁ;zn_ 198 LaH &40
"n. 37344349 H_a“u_u“w_nhv“m_h."“uw.._“.wq LLISYIn | NN LEE:T k(L u__..ﬂmhh.m e s
I Aouvucay| vl 1o o . e
¥4I _ LUJNEYEREE ] EEELLT S _ _ _ _ _ % .
1307 $ASOH 9|
FO |
SITOH(E)- NHHL 000102 0) 17140 L4 I
4¥370 92-9NN $2-0
IT0HC 1) - NUHL (0058717 0) 11180 0 LRSI .
Y310 4Z-ONN 0F-¥ 9007 HIATe LAY
LNOY
_ (6"
v, gLL |
e
6T B —] 9c° 586"
Q OIri * i
1307 SASY R | 130" SASOHTRE: AT
6| - = 881"
G| — 67| —e

ARNEE i

Buivelp ar|d Yoeg




0za1d 8y} uo Bulpeo| parrUBdU0D

Bunusraid ‘peay JeeLo.o I BUY) pUe JoTe sUel] 0za1d 8] Usamiag ade ieiul ayl swo) 1ed syl

—— ‘

WSIANY T3 THI BV 30 W1 Seae 1|

1 | oo vrow e | nrm anand un| Wk 1 1TV _____m ﬁﬂﬂéﬂwﬁﬂﬁ“
14¥d VDU T gt | o s b 21 20 1 et 10
v | mmwmen N WL O TR N T

TEbT I L

_.h 3734439 - wIHAGA1T%D 40 L11Ed3AlHN
1] JHOLYHOSYT TYNOLLYN A3 EDREH
FONIEMY OO RO LSINET

MO LLI137530

T |

b | =
- e aya: o [ R
1307 SASOFTHd e
Ty sie
(SQYIYHL D14LIW) EW 600"
170 —e

E%&%
4307 SASD
1THG

i
Buimvelp bnid pu3g



Atlas Pixal Survey

With detectors mounted on sectors and using mounting holes to construct datum measure all detector
targets relative to datum on both sides.

With sectors mounted on sector support ring and using support balls for datum re-measure subset of targets
relative support ball datum.

After sector support ring is mounted in space frame the position of ring support ballsis transferred through
the space frame by a probe with a magnetic cup at one end that supports a ball reflector. The probe runs
down the axis of the support ball connector that is bonded into the space frame. By making two
measurements one with the probe full in and another practically in the location of the ball is knowen.

Other sockets to except a magnetic cup for the ball reflectors would be bonded into the space frame
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Measuring principle of the 3D Laser Tracker LTD500

Basic Principle

The combination of horizon-
tal and vertical angle
measurements with distance
measurements allows
determining the 3D coordi-
nates of a reflector within
any tool or part coordinate
system. Motors support
fully automated measure-
ments and a position
detector guarantees high
speed tracking capabilities.

Leica’s Key Technology

While the angles are
measured with high preci-
sion encoders, distances
can be derived from Leica’s
patented absolute or
interferometric distance
measuring devices.

Laser Tracker LT(D) 500

The LT500 incorporates the
interferometer technology
for precise and fast tracking
and scanning jobs.

The LTD500 with the
additional absolute distance
measuring device increases
productivity, flexibility and
automation.

Flexible positioning

The Laser Tracker can be
mounted on Leica’s portable
stand or any other state

of the art height adjustable
device. In addition vertical
positioning of the measure-
ment head is possible.

High precision horizontal and Motors for tracking and
vertical angle encoders automatic positioning
Hand held reflector

for object probing

High precision patented
absolute distance measuring
device

Position detector for precise
high-speed tracking

High precision interferometer
distance measuring device

Convenient positioning with
portable stand
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Specifications

Tracking

Max. target speed
at right angles to the laser beam > 4.0 m/s
in the direction of the laser beam > 6.0 m/s
Max. acceleration

in all directions >2g ™
Range of measurement Vil

horizontal + 235 P(\s\"d‘

vertical +45° <

distance 0-35m (0-115")

Retroreflector air path corner cube,
cateye, solid glass

corner cube

Accuracy
Angle resolution 2 S\GMA 0.14"
Distance resolution 1.26 ym

Reproducibility of a coordinate*
Absolute accuracy of a coordinate*
for non-moving target (static)
for moving target (dynamic)

+5 ppm (um/m)

+ 10 ppm (um/m)
+ 20-40 ppm (pm/m)

Laser Interferometer

Principle of operation

Single-beam interferometer heterodyne
Class 2 Laser Product < 0.3 mW/CW
Wave length 633 nm (visible)
Beam diameter (1/e2) ca. 4.5 mm

Absolut Distance Meter (only LTD500)

Principle of operation light polarization
modulation
Resolution Tum

Accuracy* + 0,06 mm (0.002")
Measurement range 2-35m (7-115")
Class 1 Laser Product < 0.5 mW/2 sec.
Wave length 780 nm (infrared)
Beam diameter ca. 10 mm

Note:

The accuracy shown above (*) is stated as a 2 ¢ (sigma) value.

in North America, it is customary to state accuracy as a 1 ¢ (sigma) value.

In an approximation 1 ¢ values can be derived by deviding 2 ¢ values by two.

LTD500 is manufactured under the following US patents: Nr. 4714339 and Nr. 5530549.

~ Other US and international patents pending.

-

Ambient Conditions

Working temperature
(three ranges)
Storage temperature
Relative humidity

Air pressure/elevation
operation
storage

Dimensions and Weight

Sensor unit
dimensions LT500/LTD500

transit axis height
weight LT500
weight LTD500
Controller
dimension

weight

Recommended System Computer

Personal Computer
Operating system

Rate of measurement
Real time output

L/ - D0 NOTSTARE INTog,

CLASS It LagEg

+5°—=+40°C +41°-+104°F
-10°-+60°C +14°~+140°F
10-90%
{(non-condensing)

0-10000 ft
0-23000 ft

0-3000 m
0-7000 m

220 x 280 x 855 mm
8.7" x 11" x 33.7"
805 mm 31.7"
30.0 kg 66.11b
31.5kg 69.01b

455 x 350 x 200 mm
17.9" x 13.8" x 7.9"
10.5 kg 23.11b

Compag PentiumTM
Windows®95, 97, 98 or
NT4.0

up to 1000 points/sec.
via parallel interface
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PRODUCT

LTD 500



