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	MSFC Record #
A12934 
	In-Flight Anomaly Number
-- 
	Contractor Report Number
S-075 
	JSC#
-- 
	KSC#
-- 

	Problem Title
UNUSUAL ALIGNMENT - OV 102 TO ET 35 

	EICN#
-- 
	ELEMENT
ET 
	Contractor
MMMSS 
	FSCM#
-- 
	FCRIT
3 

	HCRIT
-- 
	Sys_Lvl
N 
	Misc Codes
A B C D E F G H I J K L M N O 

	HARDWARE
EIM 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
LRU 
	NOMENCLATURE
-- 
	PART#
-- 
	SER/LOT#
-- 
	MANUFACTURER
-- 

	HARDWARE
NCA 
	NOMENCLATURE
STRUCTURAL ASSY 
	PART#
80911031780 
	SER/LOT#
ET-40 
	MANUFACTURER
MMC 

	Test/Operation
L - FLD 
	Prevailing Condtion
N - INSPECTION 
	F / U
UC 
	Fail Mode
MU - MECH TOLRNCE 
	Cause
MPT - MFG-PRC-EQUP 

	System
STRUCTURAL 
	Defect
MD - M SIZE 
	Material
S - STRUCT 
	Work Contact
D. WESTPHAL 
	Fail Date
05/04/1990 

	Received at MSFC
05/11/1990 
	Date Isolated
05/04/1990 
	FMEA Reference
N/A 
	IFA: Mission Phase
-- 
	Mission Elapsed Time
-- 

	Location
KSC 
	Symptom
MU - MECH TOLRNCE 
	Time Cycle
-- 

	Effectivity Text
ET35, ET37, ET39 AND ET40 THRU ET60; CLOSED, 12/11/90 

	Vehicle Effectivity Codes

	Vehicle 1
-- 
	Vehicle 2
-- 
	Vehicle 3
-- 
	Vehicle 4
-- 
	Vehicle 5
-- 

	Mission Effectivity Codes

	Mssn 1
-- 
	Mssn 2
-- 
	Mssn 3
-- 
	Mssn 4
-- 
	Mssn 5
-- 

	Estimated Completion Dates

	MSFC Approved Defer Until Date
05/25/1990 
	Contractor Req Defer Until Date
-- 
	LVL 3 Close
-- 
	Remark / Action
-- 

	Investigation / Resolution Summary
     - MOST PROBABLE CAUSE WAS THE INTERCHANGE OF THE BALL FITTING HAT

     SECTION BETWEEN THE (3) UNITS OF THE ALIGNMENT TRUSS T12A7393

	Last MSFC Update
02/09/1995 
	CN RSLV SBMT
09/19/1990 
	Defer Date
-- 
	Add Date
05/16/1990 
	R/C Codes
2 - MFG -- -- 

	Assignee

	Design
O. MOON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
G. LADNER 

	Approval

	Design
O. MOON 
	Chief Engineer
M. PESSIN 
	S & MA
R. JACKSON 
	Project
-- 
	Project MGR
G. LADNER 

	PAC Assignee
T. HESTER 
	PAC Review Complete
TH 
	MSFC Closure Date
12/11/1990 
	Status
C - CLOSED 
	F/A Completion
09/01/1990 

	Problem Type
-- 
	SEV
-- 
	Program Name
-- 
	REVL
-- 
	OPRINC
-- 

	FUNC MOD
-- 
	Software Effectivity
-- -- -- -- -- 
	Software Fail CD
-- 
	SUBTYPE
-- 
	Software Closure CD
-- 

	RES PERSON L2
-- 
	Approval Signature L3
-- 

	Related Document Type
-- 
	Related Document ID
DC&R S-90-006 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Related Document Type
-- 
	Related Document ID
-- 

	Related Document Title
-- 

	Contractor Status Summary
CLOSURE RATIONALE SUBMITTED, 9/19/90

	Reliability/Quality Assurance Concerns, Recommendations:


	Problem Description
PROBLEM DESCRIPTION:  AS A RESULT OF UNUSUAL ALIGNMENT OF THE OV 102

(COLUMBIA) WITH ET-35 DURING STACKING ACTIVITIES, A SUSPECT CONDITION

WAS REVEALED WHICH COULD AFFECT OTHER ETS RELATIVE TO THE BIPOD

(FORWARD) ATTACH POINTS AS IT RELATES TO THE AFT ORBITER ATTACHING

HARDWARE ON THE ET.  FURTHER INVESTIGATIONS INCLUDED A RE-VERIFICATION

OF THE ORBITER ATTACH POINTS ON ET-40 WHICH WAS THE NEXT ET SCHEDULED

FOR SHIPMENT TO KSC.  IT WAS DETERMINED THAT THE ORBITER CROSS BEAM ON

THE E02 (-Y SIDE) WAS .125"FWD OF E03 (+Y SIDE), WHICH VIOLATES THE ICD

OF +/-.090.  THE E03 (+Y SIDE) BALL FITTING WAS CONFIRMED TO BE WITHIN

.001" OF EB3 (UPPER SRB ATTACH FITTING).  THIS CAPS IS ISSUED TO

INVESTIGATE THESE OCCURRENCES AND TO IMPLEMENT CORRECTIVE ACTIONS AS

REQUIRED

NOTE:  THIS IS A DISCRETIONARY CAPS (REFERENCE PARAGRAPH 1.6.2.3C OF

MMC-ET-RA03) AND DOES NOT SPECIFICALLY RELATE TO ANY CIL ITEM

	Contractor Investigation/Resolution


	MSFC Response/Concurrence
OTHER ITEMS CONTRIBUTING TO THE TOLERANCE VARIATION IN THE ALIGNMENT

PROCEDURE INCLUDE:

  -  MANUFACTURING PROCESS

     -  INITIAL TOOL SET UP ALIGNED E02 & E03 INDEPENDENT OF EO1

     -  MANUFACTURING TOLERANCES PLUS TOOL TOLERANCES EXCEEDED

        ENGINEERING FOR E02 AND E03

  -  TOOLING

     -  ALIGNMENT OF SCOPE MOUNT ON T12A7393 TOOL

     -  OPTICS MOUNT ON T12A7393 TOOL

-  OPTICS ACCURACY

     -  OPTICS TRANSIT SQUARE ALIGNMENT

GENERAL:

AFTER SOME DIFFICULTY IN MATING ET-35 WITH OV-102 COLUMBIA ORBITER, IT

WAS OBSERVED THAT ONE THREAD PROTRUDED FROM THE ADJUSTABLE (+Y) END OF

THE BIPOD CLEVIS WHICH IS THE MINIMUM ALLOWED BY OMRSD.  THIS UNUSUAL

CIRCUMSTANCE PROMPTED AN INVESTIGATION WHICH INCLUDED OPTICAL AND

CALCULATED DIMENSIONS RELATIVE TO THE POSITION OF THE ORBITER IN

RELATIONSHIP TO THE CENTER LINE OF THE ET.  THE DATA INDICATED THAT THE

ORBITER WAS 1.47" IN THE +Y DIRECTION AT THE FORWARD BIPOD ATTACH POINT

WHICH IS .400" MORE THAN THE ICD REQUIREMENT.  FURTHER OPTICAL

MEASUREMENTS WERE MADE ON THE ORBITER CROSS BEAM ON ET-35 AND IT WAS

REPORTED THAT THE EO-2 FITTING WAS LOCATED .200" FORWARD OF THE E03

THE ICD REQUIREMENT IS +/- .090"

TO FURTHER UNDERSTAND THE CONDITION EXPERIENCED ON ET-35, A DECISION WAS

MADE TO RE-VERIFY THE AFFECTED DIMENSIONS ON ET-40 PRIOR TO SHIPMENT TO

KSC.  MEASUREMENTS WERE MADE ON EO-2 AND EO-3 (ORBITER ATTACH POINTS) IN

RELATIONSHIP TO EB-3 AND EB-4 (UPPER SRB FITTINGS).  THE UPPER SRB

FITTINGS ARE IN PLANE WITH THE 2058 RING FRAME AND THE ORBITER

ATTACH POINTS (EO-2 RELATIVE TO EO-3), BY ICD REQUIREMENT, SHOULD BE

WITHIN +/- .090".  ONCE THIS DIMENSION IS ESTABLISHED, THE CROSS BEAM

MID-POINT (BETWEEN EO-2 AND EO-3) IS DETERMINED AND OPTICAL ALIGNMENTS

AND CHECKS ARE MADE TO DETERMINE THE POSITION OF EO-1 BIPOD YOKE ATTACH

POINT.  IT WAS DETERMINED THAT AN OUT-OF-TOLERANCE CONDITION EXISTED AT

POSITION EO-2 ON ET-40

TASK I:  PROBLEM/FAILURE INVESTIGATION

1.  MANUFACTURING ENGINEERING AND TOOL DESIGN EVALUATE THE AFT

ET/ORBITER INTERFACE STRUCTURE ASSEMBLY/ALIGNMENT PROCESSES TO DETERMINE

POSSIBLE CONTRIBUTORS TO THE ET-40 NONCONFORMANCE

   COMPLETED:  5/31/90

CLOSURE STATEMENT

A POTENTIAL PRIME CONTRIBUTION TO THE OUT-OF-TOLERANCE CONDITION IS THE

POSSIBLE INTERCHANGING OF HAT SECTIONS ON THE T12A7393 TOOL.  HAT

SECTIONS DID NOT HAVE CONTROLLED INTER-CHANGEABILITY BETWEEN THE THREE

UNITS OF THE T12A7393 UNTIL FEBRUARY, 1986.  OTHER DATA IS BEING

ACCUMULATED UNDER TASK 8 OF THIS CAPS.  REF. MEMO 3614-90-111

2.  MANUFACTURING ENGINEERING AND TOOL DESIGN ANALYZE THE T12A7021

ASSEMBLY TOOL TO DETERMINE WHETHER THE TOOL'S STIFFNESS/TOLERANCES WERE

ADEQUATE TO ENSURE INSTALLATION/ALIGNMENT OF THE AFT INTERFACE HARDWARE

WITHIN DRAWING REQUIREMENTS

   COMPLETED:  5/31/90

CLOSURE STATEMENT

ALL DEFLECTIONS AND LOCATION DIFFERENCES INDICATE THAT TOOL DEFLECTION

DID NOT CAUSE THE OUT-OF-PLANE CONDITION OF EO2 AND EO3 FOUND ON ET-40

REF. ATTACH. III TO MEMO  3614-90-111

3.  ENGINEERING PUBLISH DATA RELATIVE TO ENGINEERING REQUIREMENTS AND

TOLERANCE VARIATIONS AFFECTING THE EO1 ICD REQUIREMENTS AND

MANUFACTURING TOLERANCE AFFECTS (SIC) ON THESE ICD DIMENSIONS

   COMPLETED:  5/9/90

CLOSURE STATEMENT:

A CAD STUDY WAS PERFORMED ON THE EO-1 WORST CASE TOLERANCE.  USING WORST

CASE DRAWING TOLERANCES AND WORST CASE TOOLING TOLERANCES, DATA

INDICATES THAT POSITIVE THREAD EXPOSURE ON THE BIPOD CLEVIS CAN BE

ACHIEVED IN WORST CASE CONDITIONS.  REFERENCE MEMO 3511-90-005

4.  RELIABILITY ASSURANCE REVIEW BUILD DATA WHICH WOULD AFFECT ALIGNMENT

ON ET-40 TO DETERMINE IF ANY ABNORMAL CONDITIONS (MRBS, DRS, ETC.)

EXISTS WHICH WOULD CONTRIBUTE TO THE OUT-OF-TOLERANCE CONDITION AT EO-1

AND EO-2

   COMPLETE:   5/7/90

CLOSURE STATEMENT:

THE FOLLOWING BUILD AND ALIGNMENT DATA WAS REVIEWED TO DETERMINE IF AN

EVENT OCCURRED WHICH WOULD CONTRIBUTE TO THE ORBITER CROSS BEAM

MIS-ALIGNMENT ON ET-40

1.  80900209002-999   VERTICAL ALIGNMENT -- CELL A

2.  80914151910-M009  LH2 FWD DOME MECH. ASSY

3.  80911051124-010   FTG. INSTL. ET/SRB

4.  80911051109       BI-POD FTG. INSTL

5.  80911071790       STRUCTURE ASSY ET/ORBITER ACT

6.  80911009190       BI-POD FIT CHECK ALIGNMENT VERIFICATION

NO MARS OR DRS WERE PROCESSED WHICH WOULD CONTRIBUTE TO THE OUT-OF-SPEC

CONDITION OF ET-40

5.  RELIABILITY ASSURANCE ISSUE DC&R TO RE-VALIDATE ICD DIMENSIONS ON

ETS AS IDENTIFIED ON DC&R S-90-006

   COMPLETED:  5/14/90

CLOSURE STATEMENT:

DC&R WAS ISSUED TO INSPECT ET-41 THROUGH ET-55 AND ET-57 THROUGH ET-60

TO VERIFY THE RELATIONSHIP OF EO-3 TO THE 2058 RING FRAME.  EO-2

RELATIONSHIP TO EO-3 AND RELATIONSHIP OF EO-1 TO EO-2 AND EO-3

NOTE:  ET-40 AND ET-56 WERE CHECKED AT MAF BY O.D. ET-MGT.082

       ET-37 AND ET-39 WERE CHECKED BY KSC TPS #5525A-274

6.  MANUFACTURING ENGINEERING AND QUALITY ENGINEERING PROVIDE RATIONALE

FOR ACCEPTING ALL ETS ASSEMBLED USING THE NEW EO1/EO2/EO3 ALIGNMENT

FIXTURE, T12A7428, BASED ON THE DESIGN, RESOLUTION OF DISCREPANCIES AND

SUBSEQUENT DESIGN CHANGES

   ECD:  CANCELLED DUE TO PROGRAM DECISION TO REVERIFY ALL POST DD250

         ETS AND ET-56 THROUGH ET-60 BY DC&R AT MAF OR TPS AT KSC

7.  MANUFACTURING ENGINEERING AND STRUCTURES DESIGN REVIEW ALL ET

STRUCTURAL ALIGNMENT (EO1-EO5, EB1-EB8) INTERFACE DESIGN REQUIREMENTS

(ICDS), ENGINEERING DRAWING REQUIREMENTS AND MANUFACTURING BUILD

PROCESSES FOR PROPER FLOW DOWN OF REQUIREMENTS TO BUILD.  THIS SHOULD

INCLUDE, BUT NOT BE LIMITED TO, SUCH ITEMS AS, (1) CONSISTENCY OF

REQUIREMENTS, (2) TOLERANCE STUDY, (3) MANUFACTURING PROCESS, AND (4)

MANUFACTURING BUILD PROCESS ADEQUACY.  PROVIDE A FLOW-DOWN MATRIX THAT

DISPLAYS THE REQUIREMENTS AND CONCLUSIONS OF THE REVIEW

   COMPLETED:  9/1/90

CLOSURE STATEMENT:

A REVIEW OF ALL STRUCTURAL ALIGNMENT INTERFACE DESIGN REQUIREMENTS,

ENGINEERING DRAWING REQUIREMENTS, AND MANUFACTURING ALIGNMENT PROCESSES

WERE EVALUATED.  ALSO A TOLERANCE STUDY WAS PERFORMED.  THIS STUDY HAS

SHOWN THAT ENGINEERING REQUIREMENTS MEETS ICD REQUIREMENTS AND THAT THE

MANUFACTURING BUILD TOLERANCES MEET THE ENGINEERING REQUIREMENTS WITH

ONE EXCEPTION.  THE BUILD TOLERANCES EXCEEDS THE ENGINEERING

REQUIREMENTS FOR THE X-X ALIGNMENT OF EO2 AND EO3 BY 0.002 AND 0.003

RESPECTIVELY.  THESE TOLERANCES HAVE BEEN ADJUSTED TO MEET ENGINEERING

REQUIREMENTS.  REFERENCE MEMO 3614-90-142, ATTACHED

8.  MANUFACTURING ENGINEERING DEVELOP A STATISTICAL APPROACH FOR

ANALYZING THE BUILD TOLERANCE (TOOLING, OPTICS, ETC.) STACK-UPS AND

EVALUATE THE AS-BUILT DATA FROM THE DC&R RE-VERIFICATION MEASUREMENTS TO

DEVELOP A PROBABILITY ASSESSMENT.  THIS TASK IS BEING PERFORMED TO

PROVIDE SUPPORTING RATIONALE FOR THE PROBABLE CAUSE IDENTIFIED IN ITEMS

1 AND 2

   COMPLETED:  9/1/90

CLOSURE STATEMENT:

A STATISTICAL ANALYSIS WAS PERFORMED USING DATA GATHERED FROM THE BUILD

PROCESS.  ALL ASPECTS INCLUDING REQUIREMENTS, PROCESSES, TOOLING AND

HISTORICAL DATA HAVE BEEN REVIEWED.  AREAS WERE FOUND THAT ARE PRESENTLY

MARGINAL.  TO ENHANCE THE ALIGNMENT PROCESS CORRECTIVE ACTIONS HAVE BEEN

IMPLEMENTED.  ALSO A COMPUTERIZED DATA SYSTEM IS BEING IMPLEMENTED

WHICH WILL ENHANCE THE STATISTICAL ANALYSIS.  REFERENCE MEMO

3614-90-157, ATTACHED

TASK II CORRECTIVE ACTIONS:

-  AS A RESULT OF TASK I. ITEM 8 THE FOLLOWING CORRECTIVE ACTIONS HAVE

BEEN IMPLEMENTED:

   -  IMPROVED MANUFACTURING PROCESS

      -  IMPROVED INITIAL SET UP OF ALIGNMENT TOOL

      -  IMPROVED METHOD FOR LOCATION OF BIPOD AT NOMINAL

      -  RECORDING OF BUILD INFORMATION

      -  IMPLEMENTED LAMINATED SHIM AT THRUST STRUT TO BALL FITTINGS

      -  ADJUSTED VERTICAL SHIM THICKNESS WITH STRUT INSTALLED

      -  TIGHTENED BUILD TOLERANCES FOR X-X ALIGNMENT FOR EO2 AND E03

   -  IMPROVED AND REWORKED TOOLING

      -  SCALE ON BIPOD FIXTURE

      -  REVERIFIED TOOLING TO ICT

      -  IMPLEMENT ALIGNMENT TOOL T12A7428 IN PLACE OF T12A7021

      -  INSTALLED TOOL STABILIZER STRUTS

      -  REPLACE OPTICS MEASUREMENT MOUNTS ECD:  1-2-91

   -  IMPROVED OPTICS ACCURACY

      -  REPLACE OPTICS SQUARE SET-UP WITH DIRECT OPTICAL LINE

-  IMPLEMENT STATISTICAL ANALYSIS AND TRACKING CHARTS, ECD:  12/1/90

NOTE:  ALL CORRECTIVE ACTIONS ARE COMPLETED.  THE TWO ITEMS WITH ECD'S

ARE PROCESS ENHANCEMENTS AND DO NOT REQUIRE IMPLEMENTATION PRIOR TO CAPS

CLOSURE

TASK III CLEARANCE OF EFFECTIVITIES:

NO CONSTRAINTS TO FLIGHT.  THE ACCEPTABILITY OF THE POSITIONS OF E02/E03

RELATIVE TO EO1 IS VERIFIED DURING ORBITER/ET MATE IN THE KSC VAB FOR

ALL ETS.  THE VERIFICATIONS REQUIRED BY THIS CAPS WILL ASSURE A

SUCCESSFUL ORBITER MATE FOR ALL ETS

TASK IV   CAPS CLOSURE SUMMARY

FOLLOWING THE IDENTIFICATION OF THE ET-35 ALIGNMENT CONCERN AND THE

SUBSEQUENT DETERMINATION OF THE OUT-OF-TOLERANCE CONDITION ON ET-40,

SEVERAL INVESTIGATIONS WERE CONDUCTED TO DETERMINE THE CAUSE OF THE EO1,

EO2, EO3 ALIGNMENT PROBLEM AND ASSURE THAT THE OTHER ICD STRUCTURAL

ALIGNMENT REQUIREMENTS WERE ACHIEVED

THROUGH THE CAPS INVESTIGATION, THE ET/ORBITER INTERFACE STRUCTURAL

ASSEMBLY/ALIGNMENT PROCESS, THE ALIGNMENT TOOLS, ENGINEERING BUILD

TOLERANCE VARIATIONS, THE BUILD DATA, AND A REQUIREMENTS FLOW DOWN (ICD,

DRAWING AND BUILD TOLERANCES) WERE EVALUATED

DURING THE INITIAL INVESTIGATION THE INTERCHANGEABILITY OF THE HAT

SECTIONS ON TOOL T12A7393 WAS IDENTIFIED AS A POTENTIAL PRIME

CONTRIBUTOR TO THE ALIGNMENT OUT-OF-TOLERANCE CONDITION FOR ET-35

THROUGH ET-42.  THE HAT SECTION ON THE THREE UNITS OF T12A7393 ALIGNMENT

TRUSS WERE NOT FUNCTIONALLY CO-ORDINATED UNTIL ET-43.  HAT SECTIONS

INTERCHANGED BETWEEN UNITS OF THE T12A7393 COULD HAVE CAUSED

MISALIGNMENT OF THE BALL FITTINGS UP TO 0.250 INCH.  SUBSEQUENT

INVESTIGATIONS HAVE NOT BEEN ABLE TO ASCERTAIN WHICH UNITS OF THE HAT

SECTIONS WERE USED WITH THE OUT OF TOLERANCE ET-35, ET-37, AND ET-40;

HOWEVER, THE HAT SECTIONS WERE USED INTERCHANGEABLY DURING THE PERIOD

AND ARE THE MOST PROBABLE CAUSE FOR THE OUT OF TOLERANCE CONDITION.  THE

DEFLECTION AND ASSOCIATED LOCATION DIFFERENCES INDICATE THAT THE TOOL

(T12A7021) DID NOT CAUSE THE OUT-OF-PLANE CONDITION.  A CAD STUDY WAS

PERFORMED ON EO-1 WORST CASE TOLERANCES.  USING WORST CASE DRAWING

TOLERANCES AND WORST CASE TOOLING TOLERANCES THE DATA INDICATED THAT THE

POSITIVE THREAD EXPOSURE ON THE BIPOD CLEVIS CAN BE ACHIEVED IN WORST

CASE CONDITION.  THE BUILD DATA REVIEW INDICATED THAT NO MARS OR DRS

WERE PROCESSED THAT COULD CONTRIBUTE TO THE OUT-OF-SPEC. CONDITION.  THE

FLOW DOWN TOLERANCE STUDY HAS SHOWN THAT THE ENGINEERING REQUIREMENTS

MEETS THE ICD AND THE MANUFACTURING BUILD TOLERANCES MEETS THE

ENGINEERING WITH ONE EXCEPTION.  THE EXCEPTION BEING THE BUILD

TOLERANCES EXCEEDED THE ENGINEERING REQUIREMENTS FOR THE X-X ALIGNMENT

OF EO2 AND EO3 BY 0.002 AND 0.003 RESPECTIVELY

THROUGHOUT THE STUDIES, A VARIABILITY IN LOCATION OF THE BALL FITTINGS

HAS BEEN SHOWN THAT CANNOT BE ATTRIBUTED SOLELY TO THE INTERCHANGE OF

THE HAT SECTIONS.  THIS VARIABILITY AND RESULTING EXCURSION OF THE BIPOD

DURING ORBITER MATE IS A RESULT OF CONTRIBUTIONS FROM THE MANY VARIABLES

ENCOMPASSING THE TOTAL ORBITER INTERFACE ALIGNMENT PROCESS

REFERENCE CAPS-075 ET/ORBITER ALIGNMENT PRESENTATION, ATTACHED

IN ORDER TO ENHANCE THE ALIGNMENT PROCESS, IMPROVEMENTS TO THE

MANUFACTURING PROCESS INSTRUCTION, TOOLING AND OPTICS ACCURACY WERE

REQUIRED.  THE MANUFACTURING PROCESS INSTRUCTIONS WERE IMPROVED BY

MODIFYING;  THE INITIAL SET UP OF THE ALIGNMENT TOOL, METHOD FOR

LOCATION OF BIPOD AT NOMINAL AND BY TIGHTENING THE BUILD TOLERANCES FOR

X-X ALIGNMENT OF EO2 AND EO3.  THE TOOLING HAS BEEN IMPROVED BY

MODIFYING THE SCALES ON THE BIPOD FIXTURE, REVERIFYING THE TOOLS TO THE

ICT AND BY IMPLEMENTING ALIGNMENT TOOL T12A7428 IN PLACE OF T12A7021

THE OPTICS ACCURACY HAS BEEN IMPROVED BY REPLACING THE OPTICS SQUARE

WITH DIRECT OPTICAL LINE OF SIGHT.  FURTHER ENHANCEMENT TO THE OPTICS

ACCURACY WILL BE ACHIEVED BY REPLACING THE SPHERICAL MOUNTS WITH "V"

MOUNTS BY ET-61.  IN ADDITION TO THE ABOVE, MANUFACTURING ENGINEERING

WILL IMPLEMENT STATISTICAL ANALYSIS AND TRACKING CHARTS BY 12-1-90

ET 59 AND 60 WILL BE ALIGNED WITH ALL OF THE ENHANCEMENT IN PLACE

(EXCEPT FOR OPTICS MOUNTS).  THESE ETS WILL BE REVERIFIED BY DC&R

S-90-006.  THE ACCEPTANCE OF THE REVERIFICATION RESULTS AND VERIFICATION

BY ALIGNMENT CHECK TOOL INDICATES THAT THE ALIGNMENT PROCESS IS UNDER

CONTROL.  ALSO THE ALIGNMENT CHECK TOOL USED FOR REVERIFICATION PER DC&R

WILL BE USED UP TO ET-63

ALL PREVIOUSLY BUILT ETS I.E. ET-35, 37, 39 AND 40 THROUGH 60 SHALL BE

REVERIFIED TO ASSURE ET/ORBITER ALIGNMENT MEET THE ENGINEERING

REQUIREMENTS
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