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OBJECTIVE;

THE POLLONING IS A BUMMARY OF TEBT) PEAFORMED TO DETEAMINE
SNTICR LITE AFIER EXPOSUAR 70 GIFFEAENT VACOUM LEVELE. THOUGH
THE ENSINEERING SPEC ES-FIVi-3r024-AA DOEE HOT CALL GUT FOR
THE IMPULSE TEST TC BE PRECEDED BY VACULM EXBQSURE, THIS TE3T
WAS IXRCUTED TO SINUVLATE PQSSIBLE VACUUM EXFQOSURE SCEMARIOS
IN THE APPLICATION. A SWITCH MAS DEEMED TO HAVE FAILED IPF IT
LEAED FLUID:

1. vASUUN EXROSURE FOLLOWED AY INPULSE TEAT ¢ VACIHM LEVEL FER ES 3PEC |

VACODH LEVEL.: _ 4 oBaz { 3 = Hy)

# OF VACUUN CYCLER: 5 rgp €0 Sag EACE

IMPULSE PRESSURE 0 - 1450 pai

BRAKE FLUID. TENG: i3%'c

AMBIENT TEMF: B ¥ 1 & -

# OF STCLES: ’ ™0 FAILURE

AESULTS = ALL SWITCHES PASSED ES RECUINEMEMT OF. $00K CYCLES.

BELIABILLTY:

THE CYCLES 10 FAILURE WERK: '
913, 1062, 1074, 1194, L1%4, 1306

CSTHG WRINULL TRCHWIGUES, RELIABILITY AT 200K
CYCLE3 NITA 90% CONFIORMCE f 99.99%. - °.

1. VAN Iﬂm FULLOMED BY IHI'.'.'I'LIE TEAT Iw LEVEL PER MODITIED LE IPEC

oK FORD lﬂl‘l‘lll-:l CAPRT PROGRNM)

- WHCINM LEVEL: ﬂ.l mEBax [ 0.3 ®m Hgl

& OF VACIRM CYCIES: 1 FGR 60 Jmc

INFULEE PRESSURE: 0 = 1430 psi

BRARE TLUID TRMF: 198%¢

NaN? O 121

i OF CYCLES: 0 FAILURE

RESULTS: ALL SNITCHES PASSED B3 REQUINRMENT o 500 CYCLES.

THE CYCLES TO FALLUKE WERK!
g46, 1218, 1353, 1619, Lé01, 1792

RELIABILITY: USTHG WEISULL TECEMIQUES, RELIABILITY AT 300K

CYCLEA WITA 0% CONFIDENCE 15 §).20%

. ] . .
. THE 4wITch EECEEDS THE SPECIFIED LIVE AMD KELILABILITY

WIMIMMIU“NWWHiﬂI:
D 9.4 plar. .

' TI-NKTSA 011480
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MEG ZAMN ITB TETV FFUN WIS2

To: TR l-ll-l-llu_: ETE
MATT SELLERY U752
DAVID CZARM  ZARM
TED BREDRKIN  TETV

CC: DALE 30002  TYUM

TA: AZIT RAEMAN ZIZ

AE) BILENT DISC DEVELOUMENT - MERTIVG MINUYES - 1!11153'

‘OBJRCTIVI: TO INCREASE THE “THROW® OF THE SILENT DISC { 36686-35 AND -A13

USED OF 7792 CAR AND TRUCK PROGRAME.
GENRRAL NIEA:
~CURRENT USAGE FOR BOTH -35 AMD -41 I8 .0122" THIGR 301V 8.3,
- DISC THRON I$ DINECTLY RELATED TO MATERIAL COMPOSITION, THICKMESS
AND GROMETAY. TN OADER TO INCREASE THE THNOM OF A DISC, WE NEED 10 FORM
A HIGHER CROWN. THIS MERDS A THINNER, LOWER YIELD STREMGTR MATERTAL.
FATIGUE LIFE NEEDS TO BE MAINTAINEC AT CURRENT LEVELS.

= INCRFEMRRED: '!!II.W CAN BE ACHIEVED WY MEAKENING THE GECMETRY THEROUGH
ADDITION OF BOLES, OR OTHER METAL RECUCING PATTENNA.

- CURRENT DOASIBLE ELEMEMTS OF THE MATRIX:

HATREAIAL THICKNEAS GECHETRY
101V ga. L0122 & .010 MO ALY, HOLE, PLOWER DPATTERN
485 A5, . .0122 RO HOLE, HOLE, PLOWER PATTENH

- MATERTAL COST OF 455 83 I8 ABOUT $14/L8 A3 COMPARED 7O 36/18 FOR
301 3a.

= THERE i FOME REDUCTION IN DISC THROW l.;l HIGH TENPERATUIRES BUT IB
CONETDEAED HEGQLIGIBLE RELATIVE TO PLASTIC CHANGEA.

= AL ANRAKR RE-DESIGN COULD BOAATDLY ALLON ME-USE oF A 3NAR DISC.

. '-l. TONAABLE STREL LAMINATE MATERIAL WITH SCIRD ABSORBING PROPERTIES
- RMY BREN USED IN THE AUTO INDOSTRY POR OIL PANE ETC.

THE POLLOWING ACTION PLAMS WEGE GENERATED:

« ESTABLISH BASELINE CORRELATION BETWEEH ADC II " RAHMAN 1713
DEFLECTICH DATA AND LA3 FRESHURE DETLECTION CURVES

TI-NHTSA 011481
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ATy
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- KON ﬂm L0122 381 38 MATERIAL WITH. CENTER HOLE
/m 20 188 010" 301 35 MATERIAL
//:ml:m HOLED AMD FLOWER FATTERM 2X ERINTS
- RUN MATRIX OF .0122+ 435, .0122+ 301, ANC . 010" 301

I//IH.'MLIH TEST FLAN FOR ABRCVE MATRIX

- OFTAIN INTORMATION ON STEEL LAMINATE

= farm ﬂ'“”“"fk“"‘l Lnsk ¢ f Twidwete .

ALI3 RAHMAN, X-1860, MSGID: EIE

=B

-yl *I -

BALLARD 1.4

TINHTEA 011482
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" GUIETSWITCH PROCESS FLOWCHA

BASE ASSEMBLY

Contact |

_[Spring/Tarmina

by .

¥

Spring/Teminal

Assembly

Insertion |-

Basa.
Feed

. [Calloration]

Cailcration |
Check

M.._-I—.-.—J

~—z—

Wﬁu-u_._n..._ TP
. g

Igh Gauge -

' {Hligh Gauga PI

Hexport Fesd

G

. (8 Elnldr_.ﬂ:umh@-l—-—-

Enviconmantal

G

-Lawauuga '

| Protector

e ]

Hypot, BV,

[Packaship
E‘tﬁlhﬁrﬂ'gplraﬁon

TMELTTRN
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20 Mprch 1993 MUSKcnr 77CONTLEONS OSD-DI3A

:‘-:'f."'——_._b.__._'-'. EE T R TP L W P i
FORD 'IIEI'I' EPERATIDH WEED m m
MANUFACTYHNIG CONTROL. PLAN
T7PSL CANEY SWITCH
59 STEP PRODUCT EVALUATION CONTROL  FREQUENCY
| BASE ASSEMBLY TERMINAL HEIGHT DIAL INDICATOR YR SpeiHy.
(AN AUTOMATION) _ .
i TEAMINAL PUSHOUT  FORCE GAGE/ XA SpeMe
DIAL WDICATOR. .
TERMINAL SEPARATION! PLUG GAGE XR SpH.
ALIGNMENT
SPRING ANGLE (B) = COMPARATOR XA Spciay.
SPRING CONTACT WIDTH CALIPERS xR Spcity.
SPRING TORQUE FORCE QAGE xR Speitr,
SPRING BUMP HGHT {B) CALIPERS xR Spcl4Hr
RIVET HENGHT DIAL INDICATOR XM 5PeHr.
CALIBRATION CUSTOM CONTINUITY WA SpeHr.
DEFQRMATION SYSTEW
VISUAL QUALITY’ VISUAL %R SpcMr.
SENSOR ASSEMBLY CRIMP DIAMETER CALIPERS XA SpcHr.
CREAP HEIGHT CALIPERS xR SpeiHr.
VISUAL QUALITY VISUAL P -SpoiH,

. SOAT SMCE LAST CHECK
_SORT SINCE LAST CHECK

SORT SINGE LAST CHECK

SORT SINCE LASY CHECK

'SORT SINCE LAST CHECK

SORT SINCE LAST CHECK

. SORT SINCE LAST CHECK

SB0ORT SMNCE LAST CHECK

. SORT SINCE LAST CHECK

SORT SINGE LAST CHECK

SORT SINCE LAST CHECK
BORT SINCE LAST CHECK
SORT SINCE LAST GHECK

Revigion: B
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881 L0 VELHNL

PROCESS STEP PRODUCT EVALUATION CONTROL FREQUENCY  REACTION
DESCRIPTION CHARACTERISTICY METHOD OF TEST PLAN
FINAL ASSEMELY CRIMP DIAMETER (B}  GO/NO-GO GAGE P SpeiHr. SORT SINCE LAST CHECK
(AM] AUTOMATION) -
CRIMP HEIGHT (8) GOINC-GO GAGE P Spoitr. SORT SINCE LAST CHECK
‘BASE TORQUE TOROQUE GAGE XA Sport. SORT BINCE LAST CHECK
CODE GRIMP RING/ . -
DIAMETER-LEGIBILITY ©  PLUG-VISUAL P SpesHr. SOAT SINCE LAST CHECK
PIN HEJGHT B} DIAL INDICATOR P 170 SEPARATE FAILED LOT.
. PRODUCT TEAM REVIEW.
FUNCTION TESTER ACTUATION/RELEASE MASTERS ’ XiR EACHSHFT ENGINEERING
(CUSTOM) POINTS EVALUATIONS
iFord w Char.)
AGTUATION/RELEASE RAMP THROLUGH P 100% YIELD TRACKING/
POINTS PRESSURE RANGE SCRAP CONTROL
PAO HIGH PINNING | GUSTOM HYPOT SYSTEWP WPGLOT  BEPARATE FALED LOT,
{p“&?ﬂnhgup‘?‘ S ) PRODUCT TEAM REVIEW.
LOW PINNING (B} OVEN/CONT METER P 10pclot  SEPARATE FALED LOT.

FRODUCT TEAM REVIEW.

B, AUDITS *  OUTLINED IN DETAIL IN TEXAS INSTRUMENTS (QAS 208), FMC
@ * ELEVATED TEMP INPULSE CYGLING AUDITS. FREQUENCY TBD. PER DELTA ES-FAVG-9FR24-AA SEC.IN-E

Ravicion: B
30 March 1893 MISHNs TIOCONT.BXLS 058-01M

[P



Mim 19827 FRmSPO1 TOWZIZ  GENT=01/12/93 0912% AM
R#=109 8T=C DIYm00SO CCwOQLO1 BYSSBOL AT=01/12/93-09108 AM

Thl Andy Mekenna o AdMa ARTTIRER sl

; Matt Sallers @ . MJB2 . ' ' o : .
David Crarn ZARNM
Stephen B. OFFiler © §PO1

. Notas on 77PS Soring Arm Life

_Fq-li affacted oy lhndinn - anergy from the disc, pinning prlluid.

iFa in aFfectec by :fcll rate. We tatk high-spssd videa of 120smin

d 410/min and saw very di{ffarant spring "bounce" sffecte which apply

iditionel cycles.

fe iw apparantly affectad by the cycler (this may be.directly linked
the above). The CCPS cycler ssensd mors Fnrqivinn relative to ithe
oduction cycimra.

inlv-r did any Waibull analysis, bacauge the CCPE cycler never broke a

ring to the bemt of my knowladge. The time regquired to ruan a failure
gt fn the CCPE cycler 17 mexdcred in weeks o~ morths. On the other
nd, Matt may have spome kind of dats of thi: nltur- collacted on

& production cveler.

Ragamnds, B0

*4# (RIOCIMAL MED & O4¢?5419 HEE:IUEH Dﬂ Olflz AT O112& FOLLOWS +widiadds

Tés STEVE OFFILER S04
! AZIZ RAHMAN ZIZ
Copy4 DAVID CZIARN : innﬂ
..FFﬁ;J ANDY MCKENNA - AME
. Bub + 77P5 INFORMATION |

_|hﬂ? AELIABILITY DATA EXI3T FOR THE 77P3 SPRING ARM? [-“M CONGIDSRING
USING THIE DESIGN FOR THE TIJ HBEB SWITCH PRODRAM. OUR GQAL I8 2Kk BWITCH

« IDEALLY I*D LIKE WEIBAL RELIARILITY ESTIMATION DATA, IE.

- CHA QETERISTIC LIFE AND WEIBULL SLOFE. IF YOU HAVE THIS OR ANY OTHER

BILITY DATA, COULD YOU SEND ME & PRIEF MESSAGE OF THE DETAILE?

WS AND REGARDS,
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MSG ETB ZARN THIV WISl
To: TED BALLARD
TED BARDIKIN
MATT SELILERS
DAVE CEARN
TR;  AZIZ MARMAN
RE:  17PS QUIET DIAC

oI 1/13/9)

THE POLLOWING IS A AUMMARY OF TAE PFRESSURE DEFLECTION lmm
off J36E5§-32 DIMCS FPAEVIOUSLY CAARACTERIZID OH TAE ADC-LI. -

S
ADC-TT LAB
ACTUATION MEAM (P3I) 25.90 . 2128
AT 0.31 - 0.30
RELEASE MEAN (PSI) 23.40 22.98
- IGMA ‘.28 .28
DIFFER., MEAN- (FOI} 2.10 .30
. SIoea 0.3 . 0.29
DISPL.  MEAN (WILS) 12.98 . 11,18
ST . 2.4 D.40
B
: _ ApS-31 %1 ]
ACTUNTION MEAN [P3I) 25,70 27.1% .
ALGMA . 0.5 0.4
- AELEME  NEAM (PII} 23,70 22.19°
STGHA 0.3 . 0.30
BIFFER. MEAN (FAI) 2.00 4.18
STGHA 0.32 a.4%
PISPL.  MEAR (MILD) 12.98 10,50 )
STGMA 6.4 0.1

THERE I8 A 1-2 #5I DITFERENCE TH AST/AEL/DIFF AMD 2 HILI DIFFERENCE
IN DISPLACEMENT. THIS COULE BE ATTRIBUTABLE 10 THE DIFFEAINCES IN
SET=-UF FIXTURER. OWE INTERENTIHG CBEERVATION WAS THAT THESZ DISCE MADE

‘TENHTSA 011488




e i o ——— ——————

i ———————— ——— -

AUDIRBLE HOISE OF NELEASE. IT IS NOT KNOWN
PRESENT ON A mu:m ANIICK,

THE ABROVE CORMELATION
AGAINST, '

REQARES '

AZIZ  X-1568, MRGID: I3

WHETHER THE NOISE WILL BE

WILL FORH THR BASELINE 70 COMPARE ANY CHANGES

TI-NHTSA 011489
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i - T7PS BASE .AGSEMBLY MACHINE

L LDT ID:t-14

| DEVICE iL+77PBL2-1
t:0T STRRTED: L4-JAN-1992 OB113:%2,58
AT SINISMED:14-JAN=1993 12171:04,9

: DURATION: O 0&:37:12.37

BRATION SETUP PARAMETEES

'IAL DAL -9%.00 MIL2 :
ETED CAL-85.00 MILE CAL TOLERANDES
¥ DAYNT:-B7.25 MILE CHK TOLERANCE:
{SHECK MEAE SORT LIMITI RISABLED

i /CH DIFFERENSE LIMIT: DISABLED

1.75 KILS

IRIMEBATK, Al MODE DISABLEL : . : -
v FEEDBACK AI MODE DISAEL

ﬁEﬁﬂULT SFRIMBRARK:  1.00 WMILS | FINAL SFRINGBACE: <.00 MILS

TOTRL PIEBCES CYCLED 129
RIECES GOOD [} 0.0

L4

ﬁEEtEE_EﬂaE i5TA DIZABLELD 1838 99.13 %

f PIECES BAD 94 4.87 %
' NG BASE O 0.00 %
: : ; - NO 8T4 TERM an 1.81 %
; ; : NT STAKE BTA TERM 0 .00 %
! . NO MOV TE#M 0 0,06 %
| NC STAXE MDY TERM 0 0.0 %
! NG CONTACT 0 0.00 %
: : FAILEL CALIBRATION & Q.51 %
EAILED GAL CHEMW =3 2.75 % -
_ DAL/DHK DIFF FAILURE £ 4.00 %
i FAILED .UMLBAD 0 .00 ¥
; . EMERBENCY STOR 0 0.00 %
? " BRRING ARM MISFEEDS 138 -
CRi.IERATION CYCLES x
(]
! SRFICTIVITY 22.0?_2'
i
i , :
; thretal MEAS 6T ME&RN  STEMA . -COUNT
i . -2, 5 1.0% v S

SRLIBRETED AR ExM ITENR T SoNT
=T

r =

AT RERE TI-NHTSA 011460
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-MEC Mgm  :iFIDY FR=ELE TD-IIf SENT=G1714/%3 043320 pM

Atmjls 8TeC DIVMOOSO CCu0010l BYeELD ATe0L/14/93 04120 PM
ANUGRY 14, 1593 .

1 AMDY MENESNA  AJM3 €G! STAN HOMOL SHz
B 5 CHRIE WAGNER CDN3
WIIT RAHAN  ZIZ,

~ +m | DAVE CZARN IAAN
EE: 1. Y7P9 BALEY
H n
J. R =

LinE HGUMT 22Pp8 SEﬂL EhH:PFELII.ﬁTIﬂH

hNTY,

SEMYT THE 7/55 PABE AESEMELIES BY INTERMAL MAIL TODAY. THERE AME
POUT iz ERCH OF RED NORYL (USED DN TTPHLI-3) AND ORAY PRT (UBED
N A7PEL2-2). MWE‘AE USING THE NORYL OENERALLY FOR THR GULET
ITCH, WHERE WE NEED BETTER DIMENSIONAL !TﬂIILITT AT TLEVATED.
EHP':HFITLIREE IME TO A SHOMTER PINMIND RANDE. THE NORYL LB BETTER
THAN PBET, BUT -3 CENTS MORE EXPENSIVE. IF YOU UBE THE BASEE, AB
"THEY ﬁHE (I.E., WITHOUT REMOVING THE FLANGE) YOU SHOLA.D EXPECT THE -

| IE“FECTIVE PIN.LENGTH 1O BECOME SHORTER AT ELFVATED TEMP; THE ROUDH

NUMBERHE AREs
_ " ear NORYL -

) W - i

10w APPROX.B~4 MILE APPROY, 2-3 MILE

|2 AFFROX.4-6 MILS APPROX. 3-4 MILS

|

| JrLL ANT TO SKTW YOUrRE 'PINNING RANGE EJ..II:IHTL'I" HIGH TO

| COMAENSATE FOR THI®. - IY0 RECOMAEND YOU YERIFY THAT YDUR HIGH ™=F.
o TERATION TS DK ORCE YOU-VE SETTLED ON A PINMING

i’tmEE. wKE CAM REVIEW TFIS IH MORE RETAIL IF YOU FIND THE ??FE

TESIGN WoRk.S.

‘I SENY YOU A& FEW DIFFERENT PINE THHT I TOOK AT RAMDOM FFIUH THE!
LIME. THIS SHALULD GET YOU STARTED. PLEASE LET ME KNOW. IF You

| MESD AN:THIMNG ELBE.

REGARAY i THE MIBGAN ’FNI:I HONDA BAEE DESION, (MIC. ‘I'ﬁl-l IENT 'l'ﬂ ETAND
T AlI A NGTE Ok WHAT YOU TULL ME DF TIJ B THERMAL SHOCK TESTIMG.
'.J""l..l... vakE THIE INTO CONSIDERATION WHEN GQING TO THE FPRADUCTION

! E'E‘EIE&E. TeE A8430N THEYRE DT O THE PRUTOTYPER IS MAIMLY

BISAULD W DESIDED TO 50 WITH THE DESIDN WE WKNDW. THEM MOCIFY

G0 AR -MEGSED, R JUST HAVENTT TAWEN THE MNEXT ETEP YET. 1 THIMC
wi'_L 40y MISTLY AT MODIFYIND THE BAGE. MATWER THémW A

ST SCDEEIGH MUT, I-D LMXE To 50% TIJ’S SEAL CONCEPY 1F 'ruu SRR
el e fOCUkET SH/DRAGWING AT YCUR CONVENIEMEE.

TR,

e e o

L S COMIDENTIA

-
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HEMORLHDOM
TO: DAVE CZARM-
FR: AZIZ RAHMAN

AE: KIGHLIGHTS FOR WZER ENDING 1/22/93

- ——— o [y oy ke ke e e el e ke P P Ty

17e5L3-3: QUIRT LIGHT TRUCK

THERMAL “SHIFT TEST WAS COMFLETED OM DEVICES PINNED AT STATISTICAL (JISIGMA)
EXTREMEE OF WINDOW, CALIBRATION READIWGE WERE TAKEN AT =40, 0, 25, 130 P.FID 170
DEG C. MEAN ACTUATIONS WERE AE FOLLOWS: :

TEMP ' MEARN ACT
MIN PRE~LOAD NAK ERE-LOAD

-4 290 325

a 28% 118

2% 280 305

150 220 265

179 : 18% 280

ONE MIN-PRELOAD DEVICE WAS STUCK QPEN AT L5D AMD 170 ©, AMD ONE MIN PRE-LOAD

. BEVICE WAS UNEXPECTEDLY STIXK CLOSED AT 0 AMD -40 C. ROOT CAUSE INVESTIGATION

I8 IN PROGRESS. IT SEEMS THAT THE MEAN ROOM TEMR WAS, AT 280 & 305, UNUSQALLY
HIGE TC BEING WITH. FOR A DEVISE 70 BE WITHIN 200-380 23@ ACTUATION CALIBAATION
THRGUGHGUT 176 TEMP RANGE, THE TOLERANGE FOR PRE-LOAD WORKE QUT TC BE +/- .0011%
COMPARRD T0 CUBRENT PROCRES' +/- ,00235",

BASELINE VERIFICATION TESTING WAS GCOMPLETED ON QUIET L3-3 INCLUDING HATCHNET
CURVES, DPRE~POST VAL MEASUREMENTS AND INPULSE TEST. ALL TEST DEVICES WERE
FURCTIONAL AT END OF TEST.

1798L4=1: FORD= -F]

PROGUCTION HEXPCRT DRAWING HAS BEEN CCMPLETED AND SENT TO ELCO FOR FINAL QUOTES.
@.C IS OFF PROCURING GAGES FOR THE M10 THDS. WE. ARE STJLL OF JCHEDULE FOR 15W
SHIP DATE OF 3/31.

ENVELQPFE DRAWING AND PARTS LIST ECNa HAVE BEEN COMPLETED, EXPECT TGO RELEASE SRV,
DWG TO FOKD FIRST MERK OF FEE.

JTRSLE-1 TOAR-AUSTRALIA-GACRT

©° ISW VALIBNTION TESTING 15 BEHIND BY A WEEK DUR TO UNAVAILABILITY OF BASES.

DEVICES HAVE NOW BEEN BUILT AND TEATING WILL START TOMORRON . WE STILL HAVE A GOOD

- 980T AT MEETING 2726 SHLIP DATE.

TI-NHTSA 011492
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A CORRELATICN STUDY BETHEEN THE LASER CHECKER AND LAB HATCHMET CURVES WAS
COMPLETED WITH PCSITIVE REAULTA, THE LASER CHECRER MAS WITHIN 1=2 P3I &F Lab
DATA. TMIS WILL FORM THE BASLS FOR FURTHER QUIET DISC DEVELOPMENT. .030" 3Qly
§5 HAS BEEN ORDEREL FOR SAMPLES. EX PRINTS SHOWING FLOWER rnﬂm EAVE BEEN SET-
CF. WE SHODLD BE IN A POESITION TO TEBT SANFLES NEXT WEER.

SAMPLE BUILDS
THE FOLLOWING SAMPLE ORDERS WERE RECEIVED:

TIPALI-Y TOKICO : 30 SAIPFED 1/22
7Te8L3=2 FORD 274 DUE 275

TTPELA=2 FORD ' a2 DUE 1/11 .
BCEELZ=2 ' HOMDA ’ 5 DUE /31 :
ATPAL2 -3 M.B z SK19FED 1/22

TI-NHTSA 011493
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384639 FR=ZIE TO=JW02

Blﬂ!‘-ﬂl‘ﬂiﬁ 97358 AN

173 BT=C DIVe0050 CC=00101 BY=212

8AGT
ZASH
JR02

CFPC

SIL

1735793 07145 AN

ECK'S PAX DATED J.lgaf!!
FIES A BRAKE FLUID TEMP OF 135 +j- 14 C, WOT 110 C AS

FLEASE RE-COMFIRM TEST TEMFERATURE ASAF. WE ARE BCHEDULED
TEST LATER THIO WEEK.

OVERALL LENGTH AWD ADDITION OF AN C-RTHG ARE O.XK.
¥ A GOOD POAITION TO EATISFY BCIA SIR SUBMISSION DATE QF

RRGARDING YOUR MG F 380349: .
TP REVIGIONS: I MAVE FORWARDED YGUR REQUEST TO CHARLIE FOR

SPECIFIES TMPULSE THEST 7O BE RON PER

LEVEL TO BE AT 1000 +/= 50 PSI.

TI-NHTSA 011495
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3798 DISC PRE-DEFLECTION STUDY
GBJECTIVE: 7O DRETEAMINE EFFECT OF DISC BPRE-DEFLECTION ON DEVICE LITE.

MOTE: ALL DRINPING TO BE DONE ON AMI/TAM

1. BUILD BENSORS PER THE FOLLOWING MATRIX /3 ?Mv(' Can agu..

SENSCR CUR f OFr SPACERS # BF SENSCRE
ATILE :
1 27713=1 1 L
) 27713=]1 2 L
3 271113=2 1 &
L] 21713-3 z 4
3 T2 5 . L]

2. MEASURE SEWACR BT, PAE-POST VACUUM
3. AUF 9EHMSOR CORVES ON ALL EEWSOMS
4. BUILD DEVICES FER FOLLOWING MATRIX
. N LS

¥OTE: GETRAMINE MAX/MIN PIN FRE-LOAD FROM CHART ON PRODUCTICN LINE.

PIN PAZ~LOAD & oF DEVICES

2
2

CEVICE

J*I-thhhummn\up—-
hatu®

5, CALTBRATE DEVIGES ‘PSR ACT/REL/NV DROF

s I
;,

£. UM IMPULSR TXST:! 0-14%0 P8I, 135 C, 3 HI, IVICES EONDMED UP

EVERY 24 NRS: )
ARCORD & OF CYCLES COMFLETE:
CALTIBRRTE DEVICES
AU CURVES OM SEWIORE

BN INPULSE TEST TILL EVEAY SENSOR / DEVICE FAILS 'O 3 MILLION CYCLER
WHICHEVER CONMEY TIRAT.
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77P& DISC PRE-DEFLECTION STUDY
OBIECTIVE: TC DETERMINE EFFECT &F DISC PRE-DEFLECTION ON DEVICE LIFE.
HOTE: ALL CRIMPING TO BE CONME ON AMI/FAM

L. BUILD SENSORS FER THE gu'nmwma axtRIx  Une w Can g&u _

EEHEOR cUR # OF SPACEAS # OF 3EN30R3
ETYLE

297113~1
277131
277113=-2
2717113-2
271713=2
L L T — s

urul.l-hhlr—*
TR
o th th dh h

2. MEASURE SENIOR HT. PFRE-PCET VACUUM
5. RUN FENASR CURVES O8N ALL SBNICRE
4. WJILD DEVICES FER FOLLOWING MATAIX

! 7S

| HOTE: DITERMINE NAX/MIN EIN PRE-LOAD FROM CHART OH PRCDUCTLION LINE.
i i DEVICE © SEMSOR PIN FRE-LOAD § OF DEVICES
' | 1 1 MAX . P/

i 2 1 L z

: 3 2 MAK 2

' 4 2 MIN 2

) L] 3 MAX 2

; .- 1 W 2

i 7 [ MAX 2

| 8 . i; MIN z
; $ 4 MAX 2

' | 18 15 nIy X 2

: | &1, I DS — A 2,
: : u_,,. - T T w4 - S -.-r-.n-.-..-.q.-..,.,.“_-_ mﬁ.hm‘—wh__"-_‘wﬁ-

: %, CALIBMATE DEVICES Fok ADT/REL/MY DROP . _ Q

6. RUN IMPULSE TEAT: 0-1450 PRI, 135 C, 3 ua,@@ .
IVERY 24 HRS: : "

RECORD # OF SYCLES COMFLETE:
CALIBRATE DEVICES
RUN CURVES ON JEWIGRS

RUM IMFULSE TEST TILL EVERY EENSQR / DEVICE FAILS Ok 3 MILLION CYCLES
WHICHEVER COMES FIR3T.
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T7P8 DIEC PRE-SEFLECTION S§TUDY

OBJECTIVE: T0 DETERMINE EFFECT oF DISC ERE-DEFLEZTICN ON DEVICE LIFE.

NQTE: ALL CRIMPING TO BE DONE ON AMI/FAM

1. BUILD SENSORS PER THE FOLLONING MATRIX  (lhe ?Mr'\al' Can J..u.
sam=3

SENSCR CUR % OF SPACERS - & IF EDN3LAZ
STYLE '

27713-1
27713=1
27132
27713=2
27713-2

W b = R
enor o e 0

E

2. MERSURE BEMSCR HT. FRE-FOST WVACULM
1. FUN 3EHS0R CORVES ON ALL SENZCRS
4. BUILD DEVICES PER FOLLOWING MATRIX

7L -L
HOTE: DETERMINE MAX/MIN FIN PRE-LOAD FROM CEART ON PRODUCTICN LINE.

EVICE SENSOR BPIN PRE-LOAD ¥ OF DEVICES
MRX
MIH
MAX
HIN .
MAX
MIN
HAX
MIN
HAX
MIN
e - ¥
—— D e

]

"NMNMMNMMI‘JM

\JF*“E#NNMN e
b LY )

f#smuunm&w [

¥
¥

l

5. CALIBRATIEZ DEVICES TOR ACT/REL/MV DRCF . ?

6. AUN DMPULSS TEST: 0-143%0 P8I, 135 C, 3 HZ, (PEVICES PONERZID UP } -
EVERY 24 HRS:

REXCORD # OF CYCLES COMPLETED
CALIBRATE DEVICES
AUN CURVES ON SENGCRS

RUR IMPULSE TEST TILL EVERY SENSOR / DEVICY FAILS OR 3 MILLION CYCILE:
WHICHEVER COMES FIRST,
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RANCES: 720.0aV 18,00V 2. 45DV
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CECLIQ VELHNL

" TOTAL TIME: 1.00S

RANCES: 720.0wv 10.00V

POST-TRIx 0.08
TRIGGER: MAN

i iy

2. 450V

-7,_,77? ) -23-30

271e)~ 1 fﬂf
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' Test 33/-43-70
RANGES: 720.0mv 10,00V 2. 4SOV -

A3/ Cu f
———— OFFSETS—0. 0 A OV 2 0.0V

TOTAL TIME: 1.00S

' ' d Tpsirr g
POST-TRIG: O.0S Seaser Fhte 2

SHEK inpulses, 2- 100 PT

£e5) L0 VELHN-LL

fntl




Tes¥ Y2i-p5-20

—— RANGES:— 720.0mV 10,00V 2 450V 27V cay
OFFSETS: 0.0V 0. ov 0.0V : 7 Spaier ¥
TOTAL TIME: 1.00¢ Seaser sr te D
POST-TRIC: 0.0S SO0K Lnpifoas, popoee FEP
TRIGGER: MAN soo ik Il\f‘ﬁ'-r}r, o-r¥sge Al

10: 1% 42 11 FEB 9%
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RANGES: 720.0mV 10,00V 2. 450V
QFFSETS: 0.0V 0. oV ooy

Terd 214 -03-Je

i lg Fh B Cn;a

POST-TRIGe 0.0S5
TRIGGER: MNAN

1 17:34 04 FEB 893
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RANGES: 720.0mV 10.00V 2,450V

Test 3%-63-30

:J??fj'-.? L

L5110 VEBLHN-LL

OFFSETS: 0.0V o.av o.ov
POST-TRIGs 0.0
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RANGES, 720.0mV 10. 00V 2 450V

TesF 3Io-03-70
A1i3-a2 £n/f

F] P o
E N F R

OFFSETS: Q. OV 0, OV 0. 0v
TOTAL TIME: 1.00S
POST-TRIG: 0.0S

TRIGGER: MAN

1[1:/2?4? 11 FEB 93
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Jrs? 278~03 -3¢

RANGES: 720.0mV 10,00V 2430V -
OFFSETS: 0.0V 0. oV D. ¥ ' 27743~ <crf
TEenele - > apecer
YRIGGER: MAN Starer S¥yle ¥
fr: d";llf.!;‘f
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RANGES: 720.0MV 10.00V
OFFSETS:. 0OV 0.0V

2. 480V

Tes# 3?0".', -3
232/3-3 Cap

TOTAL TINE: 1.005
POST-TRIG: 0. 08
TRIGGER: MAN

?jﬂm#m

0. ov

A Spacrrys
Senser Shle ¥
Fot i ImpalSLs, oureer £5T




| | § | Test 77i<03-30
RANGES: 720.0mv 10,00V 2, 450V ' 27D Capp
OFFSETS: 0.0V 0.0V 0.0V 2 S vans

. . elm . . . Son Eav 'I;rf# & -
POST-TRIG: .08 : . Fus g ,*"p.._f_;,f_f} Dypra ;-
TRIGGERy MAN _ FO K fapalref o-ryse PII

10: 3. 03 11 FED 93
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RANGES: 720, CmV 10.00V

Tesr? F724-03-3 ©

OFFSETS: O. OV 0. OV
TOTAL TIME: 1.00S
POST~-TRIG: 0.05
TRIGGER: MNAN

11=:17: 40 04 FEB 83
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RANGES: 720.0mV 10,00V 2 450V -

Test 374-08%3+30
27713~ 3 Lo

TOTAL TIKE: 1.00S
POST-TRIGe 0.0%

TRIGGERs MAN

1ﬂu'?3ﬂ 09 FEB 83

¥SL1+0 VELHN-LL
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seaser Ftyle ¥
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RANGES: 720.0mV 10,00V 2. 450V

Tesh 3?8-a3-7¢
BTy En

TOTAL T HME—1. O0S . F Tracers
POST=-TRIG: 0. 05 Fx'¥¢ ;'qf.‘j'r.g F-roe0 PET
TRIGGER: MAN FOBK lmpnlrns, #~s¥re P57
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TIPS QUIRT DIAC J§56-33

OLTRA 10N DIFFERENTIAL DISCE
SEMEOR CIMVE STUDY

SEE ADC GMEEY FOR GIfC LOT DESTAILS

DISS CURVELE ARE O.K. FOR FILCTIMNG.

TI-NHTSA 011544



MIEHCUNTON
T0: DAVE CZARN

FR: AIIZ RAHMAN

FE: HIGHLIGHTS FOR WEEX ENWDTHG 2/5/93

N N "R R i e e e g P g P N B sl e B s s el el B . B

1T =1 PASS-CAR; SHAR

RECEIVED 2 DEVICES PACM PITTS FOR AIR LEAKS AT & PSI. CONFIRMED LERKS IN LAB
TEROUGH SOAPY WMATER BUBBLES, ONE DEVICE LEAKED AT THE CRIMF RING/HEXPORT
INTERFACE AND THE OTHER DEVICE LEANED THROUGH THE TERMINALS, LEAKE NERE NOT
CAUGHT UPCH TESTING ON THE PRODUCTION LINE TESTER. ROOT CAUSR WAS DETERMINED TO
BRE GRUSALY OUR OF PLACE QASKET IN THE EEXROAT, LEVEL OF COMGCERN AT PITTE IS
UNRNOWN. TEEY TEST L00% OF THE SWITCHES FOR LEAKRS. AS A LONG TERM JOLUTICN MFG.
TNGE IS PURSUIMG GASKET PRUBE MODIFICATIONS. TEAM IX MEETING TODAY TO DECIDE o
SHORT TERM ACTIONS,. O.C. NEAN] TO RESPOND BACK TO BFITTS TODAY VIA B-D RERGRT,

JIREL5=2 $HO TAURUS; QUIET

LAST 4 RILOT/PRODUCTION LOTE WERE CHECKED IN THE LAB FOR SENJCR CURVES AND FOUND
70 HAVE CONSIDERABLE AMOUNT OF PRE-DEFLECTION. 730K CYCLE IMPULSE TRST DID NOT
SHOW ANY FUNCTIOWAL PROBLEMS. WE ARE AUNNING A TEST IN THE LAP TQ ESTABLISH WORST
CASE ACCEPTAMILE PRE-LOAD. TEST TO BE COMRLETEDL NEXT WEEK.

ITRSLE-1; CARRI

BCIA OBSERVED TETLION EEELING OFF OF C~RINGE. A8 IN INTERIM JOLUTICN WE HAVE
PROPOSED REVARTING BACK TO A BLACK 0-RING. CHRIS 1S LOOKING INT: OTRER MEANS OF
COLORING/CODING THE C-AIWG TO AVOID PARTS MIXUE.

- VALIDATION TEST I8 RUMNMING ON SCHEDULE. TMERMAL CTULE HAS BEERN COMPLETED. WE ARE

PACJECTING COMFLETION OF REMAINING TESTS BY THE IND QF NEXT WEEK, WELL IN TIME
FOR I3W SUBMISSION TARGETRD FUR MID=-MARCH.

ITRSLA~1; TALCON

M10 BEXFORT HAS MOT YET BEEN RELEASED DUG T¢ DELATED REAZCHSE FROM RLCO. WE HAVE
REACHED CRITICAL FATH ON THIS COMPONENT, SINCE LT HAS BEQUN TO IMPACT VALIDATION
TEJTING SCHEDULE TARGETED TO BEGIN 4/20 IN CRDER TO MELT ISW SUBMIJSION DATE OF
/4. MFG. ENGSG FOLLOWINKG UP.

8002y HONDA =

PRODUCTION TWGE ARE IN THE PROCESS OF BEING FINALIZED, OPFEN DERIGN ITRMS STILL
HEEDING CLOSURR ARE HEX SIZE, SPEC RESQLUTION AND ISW SUBMISSION REQUIREMENTS .
WILL CLOSE WITH MITSUO TODAY TO FORM ACTION PLAN TC ADDRESS ALL CPEN ITEMS.

CYGLER: ALL REGQUIRED MAJOR COMPONENTS HAVE BEEN GMOERED. AOGER HAS STARTED WORK
aN THE HYDRADLIC BORTION OF THE SYSTEM. TARGET COMPLETION DATE I8 3/15.

TI-NHTSA 011845
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-EG i ISP7I7 FReJWO2 TOWMJS2 SENT=02/11/93 033114 BM
FibE STAC DIVed0SO CCm0014% BY=JWO2 AT202/11/93 03114 PM

" BCGN. W Lz.ﬁcsz MRPC, GJEL, JWOR

Hﬁmnranﬁum
Fabruapy 11, 1993
. i

TOR Dick Gariepy " RWBE Tam Burke . TEB7 -

| - Bruce Wright MFPC Dannia Natalw 4 V1

i AziZz Rahman 212 Pave Crarn ZARN

! ~ Bill Congdon BCON Elaine Rosa GAMY

: Andy McGuirk FCaA Mahivmimibhang, . . MJS2

: .Oary Snyda GJa1 Charlie Dougias CMPL

Bill Sweet Wa4 Norm Frada WLz

Rumty Strukle- RES2 Rick Conlin RAC1

. FREOM: Jim Watt MOZ
Euﬁql ugqlti dn ??Fﬁ;?-l Llikinq PS At Fitts Industries

Nﬂ;t update mesting on the 77PBL2-1 lilking suitch
Frgm Fitte Industriss

Datel Friday, 02/19/%3
! Ti"l 1‘3‘} Prfka

_ Flacs! Eldq 12 Cafetwria

ithird lsaker returned by Fitts has besn confirmed to be a
Li_k-#, again casused by a misplaced gaskat, 8o 211 thres

e bring a draft timeline to addrasss the ideas discussed below.
i a Ford a5 r-qufrlm-nt to charstterize sach action with a planl.

.”Iﬂiup dii:UIIﬂd fron lamt m..tingl

——‘-—Li'l.-l ——————————————————————————

1. Tl!t sansor'a for lasak at sensor assembly; assess testing
" agprpach, location nn the AMI machine, ... (pracessl

._2._ PFasess potential far autamated glnket location datectgr gt
AMI T.-m:h ine. (procass)

s, hiiili alternative lllk detection at Final aswesmbly machine, (process)

4, Hﬁsnil differantial probe potential at sensor asssmbly to
deteet out of position gasket. (process?

L7 ﬁis:riminltu neight after assembly of sensor, but prior to

cri!nr: Xy tnm:liﬂ o TI-HHmﬂﬂm .

4. $-=-ii hiﬁnurt serrations at sealing surface to create radial
e jratn ta altlct misclaced gasket. tdezign! .

- i mii d5 Faature in hekport gland to crEate gignificent neight
If_ , diFiqr.ntal. in the eveht of miaplacoes gasket. (deGioM -
- ﬁ-..-_-...l..n_. '

fl o _ e
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REFCRT OF ISR TERTING
FORD FPANSENGER CAR
ELECTRONIC CONTIOL
DEACTIVATION. FRESSURE SWITCH

Pa/93/11

TEXAS INSTRUMENTS INCORPORATED
CORTROL PRODUCTS DIVISION.
FRECISION CONTROLS DRPARTMENT

34 FCREST STREET '
ATTLERORO, MR 02703
U.8.A.

=,
- F,
ok

18R TESTING

17P8LE-F

INS’I%AE MENTS Q ":::':-:.TL-T

P9/33/11 .
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1 ]| 3.0 TEaT PROCEDURES AND RESULTE ......i........ s

‘VOLTAGE DROP  ...vvcnocrrennnccesnsnens 7

11 4.0 APPENDICES

ISR TESTING | | 77P8L6-1
' !lh‘ll-ﬂl-l.l.'l & CONTROLE. . (Y
I ENTS Q ATTLUNGRO WA 02708 [RAGE -
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TT -
|
| 1.0 cuwmmar .
. i| 1.1 customer: o ' Ford Motor Company
il 1.2 TI Part Number: ' 77PSLE-1
| 1.3 customer Part Wumber: 94JA-IFI24-AR
1.4 Bpecificationa: . Ford Enginaazing sgﬁuiifaatinn
! o o numbar {inv  delta)Es5-T2VeC-
1 e UF924-AM excapt: delete sections
. | _ : _ . III.E'( Impulse Test ) and III.K -
' S ( vacuum Test ) and replace with
j_ 2 ocubined teest oconsisting of
! & aingle vacuum qycle to 0.3 -
; . - 0.5 mm Mg followed by a 500,000
_ R . cycle impulse test to €900 kPa
. +/- 350 kPa with £he brake fluid
| o ' _ temparature at 120°C. All other
Ji . ) + test conditions and acceptance
i : . ; ' eriteris are to be applied.
. | 1.5 Date of Complationm: - . Tebruary 10, 1993
- i ' .' , . .
| 1.8 ,nul.ﬁtit#- of Units Testad: 36
1.7 Diapq.t:l.l::l.on of - " Rl1 devices are presently
Tllt.hd Usits retained undsr  gquarantine, to
' . _ .ba destroyed par the Ef at a -
| T jater date after full ISR
| - : S approval ia obtainad.
| 1-8 77 test series humper: . 370-15-36
| 1.9 77 Pressure mwiton .- 28/98/11
, Test Report Humbar
4
. ” kR .| 77esLs-t
T : . . NBW IIA'I'IHMIJIHH‘I'IH‘LI oha, PS/93/11
- ' [ EN'IB% mtmhm '
ekl PP P— e
S | el THHTSA 011380




2.0 m:n |

This. bntt-ry of tﬂt.l vas parfomid to damonstrate the ;h:.lity of
77P8L6~1 to conform to customar specifications, given in ES-F2VC-
9r$24=-AA with amendments as noted in sectlion 1.4 abave, 1in
fulfiliment of the requiremants of the Initiel Sanpls Report.

All 36 switched undar test passed all the teat requiremants and
conformad to the specification.

Tha pressura awltah bﬁing. testad hara, in-._:.i.millr ta pthear =paed
control desctivation pressuce switches mspufactured by 71 for Ford
-Mator Company which are fully validated and are currently in volume
pzu-dm:tion. Thu- switchans axe;

Ford Part § ’ Forg Vahlole Elli_;!gm
 F2VC=3F924-2R Passanger Car
TITA-9r924-CA Light Truck
FIDC~SF924-AA sHO TAUTIS

Thae vehicle for which the awitch is being 'L'.llt.d herw v:i.: rord of
- ‘hastralia: Capri plltf.m, differs from the above in two areas. The
first cne ia level of vacuum. The switch in the Capri platform lis
sxposed, tO A vaguum of 0.5 ~ 0.3 wm Hg as opposed to the standard
ES call out for a 6.0 - 3.0 sm Hg. Secondly, Ford Dnginesring has
astablished that a miximum brake fluid temperature of 120°C during
tha Izpulse teat, will better sinulate the Capri applicaticn, tham ;
ths standard ES lp!u:l.ﬂ.utinn oallout of 135°C,

In light of .th-.lbnn, Tt and Ford of Luut:li.h had come te R
i | conssnsus that. the Floid Resiscance/Humidity/salt. Spray/Terminal

. Serhngth and Vibration tests from the ES will not be performed in
' viaw of aimilarity to existing pressure awitches. It was also
agreed that the Impuln and Vaguum tasta -ri:l..l. be naﬂhinid. a8 in
saction 1.4 above.

carﬂapanmct p-mining to the above dia::uui.an, bntwnn John
-Fack of ru:d Australia, and TI im attachnd in Lpp.nd.i: A,

‘Unita tested vere huilt using fullf qul.‘l.ifiid prnduct:lan componeant s
and ‘production assembly -quipn-nt. :

VT 1SR TESTING | o | TP3Lé- .
NM MATAWALS lﬂlﬂ'ﬂl.l- 00g, 98/11 \
| EN'IE # Aﬁtlﬂﬂﬂ.m 09209 I;u: - -

TLNHTSA 011351




3.0 TEST PROCEDURES AND RESULTS

18 r. || ALL switches were tested to Ford Enginsering Specification ES-

i | FIVC-9F924-AA as anended above. A copy of this IS Iz included in

‘¥ | | hppendix B. Procedurai datalls are therefore cwmitted from the

'| presentation of rasults in most cases. In those instances whare

3 |:] the ES procadure methodology is modified, a complete sxplanation

T : | ¢f tha actual prooedurs ls presented. Tor all tests, data is
S | ineluded in Appendix C.

g ] A flow chart is included in the ES (frame 4 of 14}, as followa:

. { All test devices are to be subject to an initial characterlisaticn

‘| conaiating af Calibeation, Voltags Drop, Current DLaakage, and

Procf. Davices are than divided into groups pax the flow chart

and subject to the indicated tests in the indicated order,
Tinally, devicea ars aubject to a final characterization. &

nodified flow chart is included in Appsndix D which shows

1 _ i | deviations from ES flow chart resuliing from the changes in test.
1 .| ptan as discussed in section 2.0 above. - -

LAl

|
. | frear o w, — JTeST

'._ 132 TESTING 71PSL8-1

1 f WATERALS S CONTRGL [Daa. P8/93/11

i ; |N5'%%NTB# Aﬂummm piok____
W

THNHTSA 011552
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3.1 CALIBRATION
S3.1.1 Davices Tasted: - 370-15-01 thru -36

3.1.2 Procedure: Calibration is checked a2t room tamparature
using ambisnt air as the pressure medium. Calibration
sattings, as apecified cn the part drawing, are actuarion
{slactrical contacts opening} at %0 - 160 psig, and
raleasa {(contacta reclosing) at 20 psig minlwum. Feor the
purpose of stabilization, actuation waluves ara raecordad
on the sixth oyole, after subjecting the awitch to twoe
{(2) prassure cyclas to 800 paig minimum and hack o zex9,
followad by thraa (3} eycles to 1.1 times actuatien
prassurg minipym and back to sero.. Tha change in

. continuity 1s measured while oconducting 750 +/- 50
milliamps at 13.0 +/= 1.0 volts DC. .

3.1.3 Bquipment: Custam . TT desigoed and bullt preasure
check statlon, using Heise Model CMS6365 pressura gage
calibrated on a regular quarterly schedulae. Continuity
change madsured on custom TI desigued and built equipmant
»eating the above electrical paramwtars. ’

/3.1.4  Tnitisl Resulta: All 36 original devices tested were .
found to be within specification.

3.1.5 ©  rinal Results: 30 original devices waere found to be
within -specification. € were destroyed in Burst Teat. *

i- T [ouvics
| VBT o rearin 17PSLé-1
MATEAIALS & CONTROLE | ngus H)fgj;] {
INST-IF.%JRI?ISENTE Q ATTLORG. A ox7es  [eaam
e Bl

TI-NHTSA 011583
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3.2 VCLTAGE DROP

3.2.1

3.2.2

3.2.3.

3.2.4

Davicas Testsd: 3M-15-01 thruz =36

Equipment; Fluke Modael 8020B Digital Multimeter,
calibrated quartaerly, wused in conjunction with ¢the
continuity aquipmaent in 3.1.2.

Initial xesulta: The average voltage drop was 14.05
millivolts, and the standard deviation was 1.11. All
values were signifioantly below the spacification of 200
mlllivolts maximum.

Final results: The average voltage drop for 30 devices
was 25.03 millivolta, and tha astandard daviation was
J0.96. All vaiuez were balow the spacification of 200
millivolts manimum.

)
ISR TESTING TIPSLé-1

MATEMIALE & CONTROLE oo PS/03/7 17

INSTLUEMM!Q ATTLENORG, A 2Ol [PheE

L

TI-NHTSA 011334
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3.3.1

3.3.2

3.3.3

3.3.4

3.3 CURRENT LEAKAOKE

Devices Testad: 370=15=31 thru -36

Equipnant: Associated Rasearch HyPot test unit usad aa

power asourge for 500 VAC, &0 Hz test circult. Fluke
Model 80208 Digital Multimetaer, calibrated quartarly,
usad o measurs voltage Crop Acrods 4 Jeries resistance
of one megohm {+/- 5%). '

Initial resulta: Measuring terminals to case with switch

cloged; maasuring terminals to case with awitch open; apd
measuring betwesn the terminals: All valuea wers bhelow
thae specification of 100 aiarcamps.

Flinal results: Same three measuraments per device as
3.3.3. All current leakaga values for 39 devices were
conslstant with initisl results. All valuas wate balow
the specification of 100 microamps. )

[resTED WY T,

- I TORNIOR TOR
ST o TestiNG 7773L6-1

. | AFEROVED BY

mnmm.mwnm._l DO PY/98/T!

Ium{u%m‘b _ATnasono,ma anes _[FaeE

TI-NHTSA 011855




P

& =

PR P

o et L

T T -

3.4 PROOT
3.4.1 - Devices Tested: 370=15-01 thru =~3&
3.8.2 Procamdurs: Calibration readings werse recorded before and

after proof testing, Test pressure was 3000 psig per the
part drawing.

3.4.3 Equipment: Enerpak model F~392 hydraulic hand pump uaing
Enerpak hydraulic fluld as tha pressurs medium.
Hydraulic fluid is removed from the devicas using a
combination of vacuum and resldue-frea solvent

- Sprayon (TM}) Hi-Tech 02002 TF Electrical Contact Claaner.
U8 Gauge #33714 reading to 5000 paig with 100 psi
incresents, reaclvabie to 50 psi., calibrated quarterly.
Cuatom TI designed and built safety snclosure.

3.4.4 ‘Initial Results: No evidence of fluid leakage and no
drop in teat pressure was cbssrved on any devica.

3.4.5 Fipal Results: Na gvidence of fluid lnkign and no drop
in test presaure was cbserved an any device. '

[Faar vov warezgogn. (113 DRVioE -
fTETE ey 7. ISR TESTING ~ | 77PSLé~
1oAY ' . 'INSTRUMEN'[S b Amtlgl.lun.w“ sir|  |[pAGK .
L T

TI-NHTSA 011386
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3.5 BRURST -

3.5.1 Devices testad: 370-15-31 thru -36.

3.5.2 Frocedurei A prassure of 7000 pslyg was applied and hald
for 30 aeconds minimum.

3.5.3, Equipment: same as 3.4.3., with the addition of Enerpak
gauge reading to 10,000 palg with 100 pei- inurumanta,
resclvable to 350 psi., calihrated quarterly.

3.5.4. Results: A1l siz dwiull pagasad 30 zeconds at 7000 psig

: without evidence of fluid leakaga or drop in tasi
'prnuun.

:

LT TRTRYEE b A i
TESTEOBY ], ' TSR TESTING | 77PSLE-T
APPROVES WY 4 - Rl mnnuunmucu ooe, PS/93/11
(DAY 'NSI&H EN‘]‘E# AﬂLllmum A .
FORM $298 “

TI-NHTSA 011857
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3.6 VvACOUM
3.6.1 Davices teated: 370-15-01 thru -24
' 3.6.2 Bquipment: Kinney vacuum pump. Sensctac pressure

tranaducer range 0-25 paia caljbrated gquarterly, with
Fluke modal 80208 Digital Multimeter readout, calibrated
quarterly.

3.6.3 °  Procedure: 24.devices wers run. 7The parameters glven in
- the E3 {(frame 10 of 18, saectlon III. K. 1.) ware modifiad
a3 in section 1.4 abowa.

3.6.3 Inmedistaly after vacuum azposuras, all 24 deavices wara
put on the Impulsa test 23 deascribad in the following
.u-ution.

.....'..'.l'_'1=n1'|-—---'\....:..- e e v

R

- u_—j‘.—r""".— e

piiﬁﬁi
1SR TESTING 177P8LS-1
' MATEAALE & SONTROLE D, ﬁ!”!l‘]‘
_hiﬁﬂgggﬁ&%EHTEiJEP ATTLEBORD, Ma 62783 fraee

: TINHTSA 011858
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3.7

3.7.1

3.7.3

3.1'-‘

IMPOLSE

3.7.2.

Devices teated: 370-15-01 thru -24

Procedure;: 24 davicas, previously exposed to the vacuum
tast a3 in ssction 3.6, wars rum, The parameters given
in the ES (frama 7 of 14, aection III. E. 1.} were
modified as in secticn L.4 abave.

Lquipsent: Tharmotron model B-4 Mini~-Max cnvirumnta.].

chambar oapabls of -85 C &o +200 &, thumidity
uncentrolied. Custom TI designaxl and bullt cycler,
utilixing Enerpak integrated hydraulic pressura scurca,
TI315 Programmable Logic Controller, Moog ssrvovalve and
centroller, Slmpaon signal generator, and opposing-
plaston -fluid isolators, to produce a hydraulio-fluid
flow-typs primary with a brake-fluid dead-end-type
sacondary terminated with a 24{-station manifold equippec
with internal heatsrs. Capability to 3 H: at 0-1450 paig
oycle. Cuatom TI designed and built 24 atation Switch
Monitor Cireuit which auttmatically stops the cycler in
tha event of abnormal . switch acticn, defined as
continuity change which does not track the siynal from
the signal generator. Tharmocounple readsuts calibrated
qunrtlrlr. . - . '

Results: All 24 davices met the uc‘ulrpl:.l_nu- oritaria in
EES (frame 7 of 1!. section III.E.Z2)
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|{'3.8 TRMFERATORE CycLy
. 3.68.1 Devices testad: 370-15-25 thru =30.

3.8.2 !quijmunﬁ:- Sama a3 in 3.7.3

,1 s ' 3.8.3 -Ragulta: All six devices net the acceptance aritarh in
" : ES (Irane 11 of 18; sactidén III. L.2)
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i v e (185°C) 7B.8& FAR MOOF SLLAOE THAN Chcel
i . ajfw rmwmm * AND oF THE CEGUIREMENTE OF
4 384 DA-2140:-AA Creimpens ASY - BRACEMASTER , AS ARPALIED
To Twe cuLe: BEAKs MASTER CINDER (maaﬁs.'ma AT Rocm -

mwmﬁ LBAXTIEEY )i .
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21 \m FAX REACKE Wids wmvm UNTIL ToiG MORNING

Y OWING T My ABSENCE - Ftgm- THE ORAICE, SorRY T HFAR THAT
You Ass ABANCONING SHIP DANNY ;- IT tas NM 7o ME, BEST ..
pﬁm: N Your Famﬁ' VENTURES, . : ‘

;' IF Tixas w.meunmrf aewmf THEY With A DiGTCULTY
4 rN CoMPLYING WITH THE PROFOSED COMBINED  [/ACLUM ] mPuLSeE
: TEST AT 135C AS REQUESTELD IN MY FAX. OF Novirised )
ITHEN FORD Wi #dPT A Lowse mmm( 120°C ), A5
| .lhe'amwrmr [20° Cagius "8 In LS OF ANY

| TampseaTresS THMIT ivvee BE Exageravedl BY TIE Swiresrs.
Bl | [ ATHIN ACCEPTED VONICLE OPERATING CoNDITIONS « DRAING
| 1F4TA- IFI2 4~ A0 Lrel THUS BE Fuernae nmm 70
| &mwy IMPuLEE TESTING AT 120 'c o
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s Lo ABIITY TE .smer ABouE" Rmu;mmm AND
"7THWG' .

me aF QTR -~ V24 - 48 Ll -IJ..S'IJ S Mﬁ
'TZJ Rgr.ECT. Cma" w LENGTH afﬁwﬂﬂﬁ Aot .sa.a e

A e ey

T | . - o 11-u|-|-'ruu11m |




97 08129 TENRb THGTRLFENTS 3187 2862009" " "v129 pzaE
J Furd Motor Co
of Austr afe L ny Aapifax Transmisaian OUR REF. S |
':--m 113 Terarrid Cartiva sy vy e o PAGH ' o 2
o
DEPT:
234 |Pax: ] H\HFAXN&.;ME G|
Sl loeuveRy: [ NOAMAL [0 AUSH-CALL FORPICKUP BrC: DATE:

T8 S815 mm MAX, AND O'-RiING Cotouks RED, AS
- REQUESTED IN. Yoult FAX OF DEt., 1873 .«

- SusIer 13 QONEIRMATION O ASVE FRoM TEXAS INSTRUMENR
By Jan }lTH.93, ReviseD DARWING Or G Th- ?Fq:m «AM
Wite OF /SsurD W PEY By FEB 5,93,

B=r Ms:fﬂ‘ AND £ Marey CHMmSTMAS T All .
REZARDS

TLNHTSA D11588




ae sl L e

AT .

FRET TR

Appandixz B .
Engineoring Spacification (inv delta) ES-r2vC-559l4-ahk

g TEST
TR Y J, Ui 18R TESTING

TIP3L8-1

MATEALALE & CONTRALE
aL

poe. PS/¢3f11
AR

], e o B

a
ATTLINOND, WA kTl

TI-NHTSA 011588

il




Enginearing Spacificatlon

L - V=T FAWT NUNBER .
SWLC- ABSEMBLY — SFIRD GONTROL DEACTIVATE -V tsravo-omaead

[
™

oatk il m C L oM | om

, mhll 1 or 18 REV ?W ]

TINHTSA 011587




Eﬂﬂiﬂﬂﬂﬂﬂu -’Mﬁuiuﬂl'l .
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w&mw

Lo Goneaxl
Thie specification covers tlu tant ruquir.mancs for tha spesd
avnteel desccivacy rviteh ~9797%4= wasd 1y the eilsctzenic speed
asneral syscem, Deslgn changes a8 he avitch ssaesbly or its
nomponancy shall not be mads withouc campliange te .Seccion V aof
chis speeifizarion ind wricusm spproval fvem cha “I.ml.n; :
Froduction Enginsaring uum

This enginescing l!lﬂl‘hltt“ 12 o supplugdnt to tha veleassd
" Sravwing ea Tl sbowvs parc, smd 41l yequiyesdnts hareln wust be
mas in additien ca sll ocher vaquirssencs of tha pavc drawieg.

cequiremapcy ars Blven .ln sach mestion. -

Tha snglesurtng cests, saople aimes, and case fregusnaies
comtalned wichin chis smgineszing wpaoifioscion celflsac che
minimum cwquicssanga sacablishad ¢o previde s rapular evaluscion
of cenfecaunce to dwaign Incenk, The englpairing twsc pragram

 La dncesded sa & awpplesent to peckal material fmspactioun,
dipenaional chanking and in<proosss sentrsls, and shodld in s
way sdvarsely Influsnce othet tnspsccien opsracions.

Q1 suppliers may lnpl.-n! diffarent fast ranple aixes and
frequancies providing thess changas bave been fooludad in an
altsrnate Comtrel Flun appraved by che dusign respeialbla
' l'mlmu ln;i.:ml‘.u officn and ssnpuztad in by BGA.

II.
l'rE:hu ?;Hﬁ:h- (1%} Tests musc. E- ulphﬂrd sacisfan=.

tortly ulﬂl“!u-n from prodée.lm Teellng (aod prasssyss
whai's possible) bwloze ISIM.approval uod suthwrizacion fex
©  whipmane of prodiacion partx esn ba sffscted. Parce mnt iy
. sgsvalldaced complatsly, or par Ssation ¥ vhenevar any ehangs
" . ia made which could punhl,r sffsat purt fumatlon ez
petiovmancu. ..

+ In-Fcosess Test Phass 1 (I0a1) - EF-l cesce are used to
. demanytrste proceds capabilicy and suwt be oeapletsd using
inicial prodvacion pacia frem poaduatlos cooling dwd -
prociduas priog ma fices predwstion vhipiest sppréval. IP-1
Conks are Co scatimus ia affest watll precens uquhﬂll:; is.
© delenstratad,

L In-h'uu-- Testa Ilun 2 {l_r-ii « If-1 cast PLOKFAR Ju¥ be
l:llﬂ_ltl‘ sely aftsr process capability hes benon sg-
lilahed, Tests wust asmpleted vith produacisn pares an
& soaciwuing basis, Samplsd for Chowa taaks must ba ulutll
o 4 randdm basls £ Tepressnt the sucivs preduacion
population ax mxch as possibls. In the swent chat any of the
TaqulCopencs in thess teacs in Aot muc, the raauclon plam -
-mﬂlu in Ford -QLOL ‘Ksed. 3.3, "Figilrearing Spwaifigstien
- - l"-l" uhall ba 1mnhd. .

. Winisus massurss nesedsacy for demcastraking complisnsm ta Ehara:

-?n-mc-iﬁ:@i-n;.
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Enpincadtiy - pacHication
PROOOCTICN VALIMATION FUOW CHART
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e Englnesitng Specihoution

111, JRET FROCEDURER Jj9 RIOMIRFNENTY

V A, Galibresion

Iair Seouizamanca

Swicch palibraciom is te be chacked st Toow
canperatucy, {L6%G-25"C) using ambient wir ov
adulvalant,

ll

hy

Calibration sectings shall be apacifisd an the pare
deguing wich the ssttings checked aftay T o¢ mory-
presmuce cyales with ssblenc iz, »¢ squivalant.
Frassurs cyals range In 0 ba datamiosd by the
narnulwacurst €0 Ineups mitch calibration atabllity,
e quEk=-in and d{ffixancial veg polntn écs Eo by
neapursd wvhilea conduating 7350 3 5 mllliseperas
vhils 12;0 £ 1.0 veles 0.C. is spplied. The cut-in
poine L t& be chacked vith inscwasing lmlll-l.'l..

9. Tha suk-sut paing 12 tea be cheaksd with lunutn;
prasinurs, and the diffarential st pailnt La ko be
ealoulated uaing cha w.:-ln pEREAUTS mivias tha m-

Saf praséure.
1. W.

¥ooconfocwance 1s ul'lﬂul s any switch paint whish
falls guctsida the tolaranas bad lpul.ﬂ.ﬂ on tha.

‘pact 'Ill'-lll'-

4. Weltage drag i g6 e ma
cyelad vith anblond aly
39,000 + 112 K¥a (1AM
753 3 M sillisaps o4 :I

asuzad afcey 1 ax mayy
&Y wgdivelint from O Ea
H M1) whila eonducting
+ 1.0 valca B.C. (&

applisd t» che swicoh,

Undaey chess aundicieny wich

tha sviteh clossd the wltage drop Ls to.be
uspsuted, Hilliwale sonmeccion Interface -
carnimals to ba leas than 10 millivelts.-

?. Accapbance Racuiramants
a, Vencenfermances is defined ss & volbage dray in

snaazs of 3100 willivelcs.

V E3.Five-979ta-aa
MARR ‘

D 304782 prvrwu saniam nsy wor vo wen
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AUy Enginsering Spaciticution

-

I11. IRST PROCYOURES AHD REDUIRENENTA {evns'd)

C. Curzant ledkagg
1. Tear Knmiivesnts

a, Curranc lesksgs ix €9 be aheeked with 500 volts, £
Ha alcermacing curreme,

b. Currsnc laakags in Es ba sheakad)

(1) Jatwean tha lmad pnd the suirsh Wusing with -
X Gentacta clawsd,
{3} Batwesn aithay lagd and mulbch hewsing with ﬁl-
aonCasta um.

1, W
a. HNemcsnfyrmancy ie defioed a5 sny leakage owrranc in
ancons of ons husslyed (100} mispesmpete.
#. Izoof Teag
1. Xeuc Baguiresenca

4, Sublect sanply svicebas oo Beecisn i To I.IHHHI
sheir initial svitchine yrsssures.

B, Predf case {n to ba sondueced using braks Iluld or
squivalsnc an chw prseswze padium,. Tasc predsurs
shall bo as spesificd sm the part draving. Tess
hald for et lena L'lln 30 sacunda.

a8, lnln.h o ul‘.l.‘:dlll T Jaotion A.

2. Accectanes Esruirsespes '

4. Be svidewsn of flufd lealsgs, vaspage, &t lm- in
Caat prassuce grascexs then &30 K, (82 ¥II) inx
parmiciad,

B, & changs in cur-in sod quUE-cUE PrasmuTen Jraaler
. cham £ 3% frem the inielal velua Lo not perwiceed.

e, The cesf samples wunt be destroyed aftar tasting.

{19 Bepwan ths awicteh lsads vith tha sontsats spem,

prassurs shall ba {selated from prassurs souras nl.'

. é 18 ' | V 19-FNC-0F20AA
Al oF ARVIRAD HUMEEN
F' m WPyt vl gay may NOT B0 miay _ ’
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Enuinw'lnq $mh‘l¢aunn . -

“I- mmmmumm fdone+d)
R Imsulas
1, Tasc Baquiceseqss
' i. Tant the awiteh for a Setal af 200,000 cyclas..
Cycle prasmura betvewn (Lew] O-206 EFa (8-40 pad}
and (,hl.ﬂ 10,004 3 lll KEa (1330 & 30 peil.

1] 0 - A5, 00 nygu‘.l.ur 13 % 1 valta, C¥aen cuevinu te
smitor funskiom. _ . -

- £ 30 ma,, pus ﬂpn &

b. Braks fluld cespaxatnrs s e 133 3 !.i‘ﬂ lnl nhllnl :
. tumperature to bs LO7C aln.

Q. ﬂﬂh Taca ia te ba 118-130 ayales pn imats,
o 4. Suiteh musc ogem and cless wnah cynls.

s, aftar Ispulse tesk sheab to sections &, B, .G, &D
-using tha m Altinliahid in saoh isation,

b, Meiwcalormmee Ln ifined aa any svibiB Het -.uu‘
: cht wriescia ll.ltl!tﬂﬁ. G ub.

4, Jasplas used fox :H.l tast Mt [ lu::ml -.lm
arl nlulnl i .u-l‘.lﬂ.l

¥. MuERE
N -r._mm .

0. BuTet sccengch 1a %o be chesked u-m brsks fluld o
wiuivelant an e pEputs medlu,

%. Tressurise the suitsh.co 48,3 KFa ﬂ‘m HH uiﬂi-
and hald far M ssciods ninisus. .

' m-ﬂnm I..l hﬂuﬂ e ANy wmﬂ- af flald-
- leaknge ai luppﬂ-mwtmum
Sampled uied ﬁ this Cost muat W i-.!u-q-d aleax

2) 475,001 - 500,006 syelees 13 & I volts rn.e;._'-m )

ceacing La ci .
i R . Felbirrm -
7 1s AV erve-ameneei
) . \-I\l?. .
o ____|seose T S
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3. Houne the .zwiceh Ln vhe tasc port in s hamidicy
' chaabar, Currsntly relesssd macing eleckrical
avnasoter must ba installed balors akart of taat,

b. Subjeat the swiceh £e ten {10) ceacinuens humidicy
_ :ﬂ_hl an !’llﬁll_‘ll

{1} Ralas tenperature Co 63 +10/-1 *C over 1,3 '™
bours; nt %0+F34 ralative fusidicy. .

{1) Reld 3 beurs ut . +10/.1 'ﬂ aY 90.988 ﬂlll:l‘.n
husidLey.

(1} Lowwr un-nim-n-!! +10/=2 °'C gvex 1.1
_ hours; at 30-¥8k Yelacive umidicy.
2. Aggestanas Aeeuirsnants’
A, Within IS alsutss afoer complacion of the tsnth T

midicy ayela chegk ¥ha switoh Eo awatiens &, B, £,
B, uajuy che provedurs nﬂhl.hhu in sach reetion,

b. mmm-uhﬂmumlﬂﬂmmﬂu
the tirlcaria [n seatioss 4, 3, C, or D.

1. :u:.hndm L
5. Immnl.:ﬂillﬂlnllmmlld:mlr
. chamber. The currently zelessed maging aleccrisal

' ' " cannaxter and wiying smat be inatallsd prisc to-
scart of Cass,

I..' lqcnllunl.ﬂhuﬂlpu?l luulldnll: Irur'- .
: n:um:-u.l. ..

a. Mesr axpasurs, shask .Hu svicak to ssocians A, B,
. &, B, wsing: che procadurs ascabliished in eich
daakion.

b, Hencenfermence is dafimed as eny svitsh nmt msaging
the ariteria In swatlems &, 3, G, o B. Rmimpled

. wead for chis test awat ba descroyed afbar nl.
ull:lu Ly completad.

' . . — . . i

. 8 m- | ) V B-1Ve-sre2aan
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_ i Eaginearing Syecirication

M

’ L. TEST PRNCEOURRE ANO BEAIREMEATS {conc'd)

I. Yhmatlen
1. TalC faquizasents

v

Mount cthe switsh (n the tast pott and attach the
eurfuntly ralsivad mating alsatélial nenmenkor
balege ncaxc of tasE,

Suitehen ara va ba wvibrated In all J plinas wich -
sleceriocal cemcimulty baing monitored during the =
ancite Coak., fas Plgurs 1 fer switoh sriencaclen’in
the 1 planss. Vibracion tsuca are te be sanduaced
st room Cemgacatwis waing brake fluid, asbiune adr,
or ‘squivalsnt s the FEiauEe Mediua,

Incazmal prwssuce shall ks wajocaioed ot O KFa 4,
wwo cha siech Lo In the aleawd posicion asd 1.1
clmas Max Sotustisp plessure |“unl.nlm:h|
writah is in-ths apen posiciem.

Yibrsce the switoh af 3.3 sa Jlsplaasaent {peak-te-

" pealt) vhils varylng the fraquenay unifecsly frem 3

e 30 ke 3 Hx wvur 4 3 niouts pevimd,

Vibzats the switsh in slesTaste onsheour pariody in
cha epen and closed peniciams fay & tetal of & lllul
in cach. plama. {'I'l_:ul. Tast Ciws In 1% baurs}.

1. puaspcance Axgoirssenca

Aftsy tha sucirs vibcation sasquanes M tha
svitehas to puctisoy A, B, ¢, of D waing the
proasducs sstablizhed In sash ssocian,

Nossoufovmance is daftwad ta any avidevas af -Leakags

sr any chauge in alestrisal concinuicy/discontinuley

doring the vibearisn oyales, or way wuiteh vat
mating the ariteria im seacient &, &, O, a¥ B.
famples uaed fux this Cast mupt be ﬁlm lhn
all csstlng is asmplesed.

-9 . 18

VPV T84 a0

. m’ or | MEViOED — NARR .
' ': . WT‘ﬂmmum-uqn--

THNHTSA 011575
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P Engincening ©a0ification

4. Hount the switch in the. tesk pert.
(L} Apply a B9 & 9 M axlal foroa to ssch tarnimal.

(I tteh & pantulum spply 2 &3 3 3 K timpace forca ca
che suLech housing 4C chs CotnmdCar s,
pacpandiculsy co cthe sanCetline axis of the _
seiteh. San Plguza I for foras mluulm -
palac and girsgcisn,

2. cosntancs Renuivewancs

o, Chaek the wuicch ta seatiens &, B, ¢, and D using
tha precedured satahlisbed in sach sgpotion,

i i, Werasnfarssncs I daf{oed an sty Curminal or houning
. -k fracture, or amy switeh not meacing che criteria in
! ) ssctisns &, B, . ¢ D.
K. Yacuus '
1. Isat Raguicasenta
i, Heoe the swiceh in the terc parr. Taowum teses ars

£s. ba aewdunCad at poow temperaturs walng ssbiant
Al an. tha prassurs sedive.

b. Echjeck the switeh te 3 tyelss of vagam frem .
: atmoapheric premsurs (140 wa Hg) co wm shesluce
= peasyurs of 1-§ mm Mg, HMaiwcain che weouum for a
atsimm of &0 sassoda,

& M.:h-'n.lnh te seotions &, B, C, and B uping
tha mn'lﬁﬂ aatshliched In such seetiea,

|'W Imnlm Le defised a2 any wwitch Det wrsing
ctha nl‘.ulli Ay nutm A, A, C, ‘apd 0.,

i 1 1 L V 181200 41930- 0
P h ‘3047-a2 m—m-u-?'h- '

TH-NHTSA 011576




Bnﬁnurlnq Spaciﬂuﬂen

-
1L mmwmtm=ﬂ
L. Tommaiaturs fyels’
1. Issc_Resulzsments

4. Mount suitehes in tant perts; tasmk to ha Tun weing
. odrEencly valapsed beaks (luld. - '

b. Rapast tha follaving prassdurs 25 cimas.

(1) Lewer che suitoh and fluid :-uptﬂm- to.at
laask 400, >

.I'.!} Cyels the meitubes con-times at 10 .
ssannds/ayalas, Oma.cyols consiste of &

oo 10,000 S KFe.G (1450 £ 5O PIT}.
_Fota: Swiceh- -.Ilt open and wlegs sach ayals,

{3 m-mmmwuw:
Illl.- ;Q,

(&) Repast Beap l.l

A, D, €, and B.
o Wumnwm-ﬂﬂuih

fluid leskags, séapaga,. of not akesing the uimu
- o neagiena- A, B, #. and D,

M. Elald Sesisbags.
S W

mmnlﬂhmmmtﬁumu
l.umlﬂhlhmhh. .

b, Zastall the surramaly teleswsd maving slewcrimal
seunsarey (Wich wizs lsads) ts the i B

a, lquntt;ll » Lumazse the sviteh ince sach of the
spedlfled Flulds, Ak & tesparuturs of 23 4 1 OS¢, for
5 & 1 secemd. Lepevs tha wuiteh smd drain o nnn
Eha switeh for the spesiffed tima af réam
Cempafaturs, priar ta immarsing ioto che next fluid.

prendura variatiso from 0 « 376 KPa.G (3-40 poi).

. Ac complacion of Jtep b, chech ﬁiﬂllu por ssstisna

Y -

o e u - 0 | vu-mn-iﬂﬂ-'u_
L e D8 | seveon TS —

TINHTBA 011577
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&3P Enginesring Specificetion.
|1l TESY PROCANRES AKD REGUERIMENDS (cont'd)
. lﬂi
Befazance Fual ¢ ' b 3 % min. nbrid
ASTH D471
10040 Engine 01 . . 2 % 1 bour 14 daya
Echylans §lyaal/ Vatar % £ 1 hour % % 1 heur
20/38 by Valuma .
Braks Fluld © - hglhedr M kL heur |
par 3 L o . - '
Aacoust hnmh:'iuv.- % £ 1 heur " Lk days
'Pover Yruaring Fudd
(same) ESP-MIC1MA-G7
Tanprogyl numl.f m-; % = 1 bour el
$0/50 by Yaluse -
Eefsrance Fuel 9, 2t lhwur - Db
ASTH D4J1l with .
Bethyl Alcebal
03/L5 by Yeloma o
d. Par tha Pliv Ghart, subject the pﬂuﬂﬁl nwber of
tarerved swicdyy to tha part lmmerslod téats :
spaalfied hlﬂl
IIL. E. tuul.n
151, 6. Kumidley
111, R, dalt Bpx li'
Tt J. m-h-l trength
Accapcands BAQuiXamanns )
- l-lpdni g Luy nast the rqutumu of tha
apasified pni'.,l.—l.'ltm tn:.
b, Fenaenfermands [s doflned ax any swibe.i oot mesting
the apitaxia Im ssccions A, B, C, or B. . Famples
usad fox. Whis CasE wusk be deasraysd afcex all
teating 1y esmplaced.
r:.
.‘i-
.,; -._.
12 18 . " W 8i- VG- 31924 A4
| e oF .| MvenD. " MUMBEA. '
- % PP ZO4TRD revins oot miy 40t b it '
' ' :-1'
.i'"
F.z '
TIINHTSA 011578




5D Engineering Speciiication - .

i

Iv STAT]STICAL ANALYSTA FETUODA

A, For M, IP-] and [P-2 tanks, &)l samplss Eaated sust pra.
Having all the Tequired wample skzw pasa will provide data
to suppork the conclumion chat the swicch has & minisum
caliabilicy N, ac & given sonfldenas of €, Tha netation
ra-R {0 incacpretad o ninimvm rellabilicy squal co R, 2k a
aonfidance G; chus PO« peina & winlwom telishilicy of
0% ar 90% canfidawon, -

B. &ALl waapled must pass is the scacincinal test acdepcanas
sritaria stated far tants with 1000 frequency: of sampled
from lete, which aould hawe & variable aizae, -

-

¥ ERMALIDATION REQUTREMFNTI

A. No changs In deaign, matsrial, protems of casponant suppller
ahall ke oads without prisr spaceval Irom tha Teleaming
Produat Enginsacing O[fias, A part uf appreving 2 abanga,
che Delessing Froduct Englnaering Office will sapablish the
portion af tha Pradunk Valldakisn tsnts requirsd to be run
ce Tavelidata che awiceh. Tha following table is to be uswd
ad & guigs ip.detecnining ths e of ceats requived Zer
- pevalldacieon cequizsnents.

. ' Precass o Matarisl
—_lhngoant
1, 'Tarmlnals, Contacts, ar 11, &, C, E G, U1,
Cotnacter J, L, H
1. Cava or Howslng All Tusca
* 3. Diss ex Dlaphrags 111, A,0,E P, LKL,
&, Ticring or Fluld Crunactian 1. o, E. PN I, A .

B. Armual vavalidacion {4 oec cequiced sn carryovar swicabea,

vl  Lor peFnaTioN

A lac ia dafipmed am o murs than aighe (8] bourz of preduscion
up te & 8500 plecea. 1If shifte wecand bayond sighe () hsurs, oF
mote chan 4,000 pleana ace pradvasd in o shife, the preduct muat
be saparafed ists nE lasxc Osa locu.

3 7 T na.rive.omte-an
muse | or ARviSED NUMBER
.uﬂ PD 3047-82 1 sriont ey nat bu aegy

TI-NHTSA 011379




Ennlnurfnu Jpeclfcation .

il

vizt.

 be sads withour chalp WELGCAR comturTImCE,
" Tesc port aonfiguvacien is sbhown o Flgurs J.

- @-ringn, $£ ueed in tha design, shall be free from cus, nicks,
' sbrasions or uny othar damsge which weuld resulr Lm & fluid

& Bugording and resocd racencion shall conferm with Terd Q-
181. .

3. Produeceion Yalldstion tasg ragules and IMI-.I'II.I- aca ko ba
forwirded to the Telesslng Predusc Enginearing OfFias bafaze
approval for shipasnt of production parta sam be gripcad.

C. lIn=Frocwss test feaules shall be available ot the aupplisc’s
sarafssturing fsailicy far tha. relesaing Produsc Engineerisg
oFfios and Fard WX oF ife Feprasentitived €4 raview on ~
requalE, . : -

ALl swicches aps to ba. idanciZisd with the Ferd part nusbax,

- spupplisr identificacion, and a in.ﬂ owte indisacing flnal

anawmbly.

" All cest aquipasnt apd tesc ﬁu-ﬁtn Esr testing re this
. apeslilcakion must b appreved by the Taleasing Froduce

ring Office and ns change 40 squipsant of prscedusrs may

lsak.

AL wvleohes wust have a shipping cap tnacallad ovar the pers

" chrwdds co prevent soncamination. Xll ahipping saps must be

approvad by cha relassiag Frediac Engivescing Offilse prior &
produstion iscorporacimm.

ALL swicehes chat da net pana cha vajihsation test are o

. althar be Feadjustad and redhasksd, ot .scrapped. (falvape of
. componans paztu parmicess vizh 1008 reé{nspeation).

" IF predugt noncenformanca scoups fof cent Sewbiova IXI. K, ©, B,

E, F, and J, pracusticw shall be stappad and che prablass
corrseead. 4ll production loee shall be' sected 1008 B+ ..\ Go
shipmanc, Juspecend nessspformanca of sany ahippad pacts »Rall
be rvaportsd fmmedlately te Che talasaing Produce Engimmering -
OLLiee.

" IF mopeenfarasmes of the szatistical scceptanas SriteTis saoura
: far caec Jeacioms III. €, 'H, I, X, L snd H, & sausa Eo rwdall

. cha subjece wasks precuscion and ts 2top produstionm may vesulc.

1

11 | . o | , V. u.nve-aren-am
or ATVISED ' MU '

]

!ﬂ'lmmhwu“




Q&P Enginsering Speaification
.. IX, mmmmm

ATTX B-117, Salt Spray Tasting
Fovd Q-101, Quality Syskem $Stacderd - 1950 Editien

ES-FORR-1AdAGA-AR, Jpscificatiom - 91V Aasy - Vire Comnsctor . -
ES- FIURSCT13-A0, Spadifisation - Sarva Anssahly fpesd Concrel

St Rl

| 13 w | vu'-rﬁcJﬁnaJM-
MAAME or - | RENIREG e MR -
WL PO 204782 vmisnsomin e nrsemed "

= —— arplep—— d
o, .. R . L .

'ThNHTSA 011381 -




o ' <D Englnesting Jpecification

gt

s
VIBRATION TEST« SWITCH ORIENTATION

B8IN AXIAL
FORCE

45N
IMPACT
FORCE

=

| | TERMINAL STRENGTH:-LOAD OPIENTATION' -
] T e ; L s -..flﬁURE_g_,a e

- wripgmpaites = [E ] T '

|6 | Drraveanatas

) % o AEARD - o] aonsmen - e
s % RO 204T-02 vrcmrenis sorucrvavons ) o ' _

THNHTSA 011582
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G4 Englasering Specification

4 -24 UNF-2B TKD

R.0 MIN DEPTH
FULL THREAD

| TEST FIXTURE PORT CONFIGURATION
FIGURE 3

o 42°% |"

ReFerence
SAE T%12 oCT 80
Figure SA

FRAME

17

11
or

V Ta-ravc-oroch-as

it PE} BOAT B2 rrorins otisient sy nor e mast

TRNHTSA 011583




I 750 mA + 50 mA

| ulrea rasr 'Zf.
1 skcoverr ' -
i -grpgg- : f X ~l17n3n

e ! .

| ' ol wea s E 300 mH MINIMUM .

DEACTIVATE SWITCH '
TEST SET UP

FIGURE 4

| r;t R I v ES-P2r0-59R Nk
RAME ar _ mvigee | ' NUMBEN
' )"nu EFﬂ ﬁ‘?'ﬂ 1FMvin oultans mev K 04 waadt | .

i

L
]
)
L)
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Appendix C
Tl!t_ﬂltl_
R e 7, ISR TESTING L 1TPRLE~T
rm Y & ] : MATERLALE & CONTROLS 95711
TOATE | . IN \ M‘EH[BQ AﬂLlﬂmn o Ilr'l; . .
“m _

TINHTSA 011589




i

TTPSLA-1 ISR VALIDATION TEST DATA
FORD PART # 94JA-0F924-AB
: INITIAL CHARACTERIZATION FINAL CHARACTERIZATION
DEWVICE 5| ACT| REL] mV DROP . PROOF |ACT] TEBT ACT|RELImY DROP[ CURRENT | PROOF |ACT|REL
polgipelgl LEAKAGE
RN 1N | s A = 0 mh O 187 | + wl{ A [ 3 | $O0 mlowaymp ON "=
o e [ ¥ = - 128 | &8 - 117 [ W 124 . - 1ia | 87
o 14| B 127 - - i | 77 - 1% [ o ™7 - . 104 [ 77
. ol 10| w 132 - - 122 | o2 . 111 | a8 [T : . wa | 8
08l 1 | o7 132 " » 151 | - Wi | Bo s - . we| m
u| 1 | e [TX] - . 0 ] e - | m 180 - - NI R
o7 12 | e ur - - 121 | B8 - Wl | a2 17.2 . - walm
' | 124 | o4 184 - - 126 u - | - Y] - * 11| o
w113 s - - m| ¥ . w0 | W 173 ' . we | 77
A0 120 4 80 - i : - 1 : 110 | - a2 " - B | B
A1} 122§ B3 2 = . igl | . 12 | B (Y] . . 110 | &
12 128 | 9 .1 - . 198 | oa § - 118 | 91 a4 . . 115 B9 |
EUET R 143 - - m| . 00 | 77 Y3 . . W W
ETT AN 142 - - 196 | M - | Bo 87.0 - - wi | ™
RN 138 - - 1t7 | ™ v 1o | 5 528 . - s | o
S 1N 82| 13y - - n7 | &2 . wa |l w7 124 . . AN R
97, 15 | 88 | 188 - - |imTe : ne| a6 | sap : - 11 ]
-8 14 77 [FT] . - 113 | M . ] 118 . . ok [ 74 |
10 1@} 90 127 - - 101 34 . 18 | % 1113 - - s 187 |
207 isk | & 135 . - 9] - . 104 | = Y] - * __Juat m
(1@ . 133 z - 127 . 118 | 9t 0 . . 184 | B0 |
227 18 | B4 177 . . ne | m - w7 | e [ w2y - - 164_ BO |
= 18| 155 . .- KT BN - W7 | &0 [T - - ;]
2117 | - 144 - - 118 -, Wi ™ aLp - - 0! M
ETRE 154 - KN 1 | &7 B8 - - 10 | 64|
15| | 1} - = 118 | - K ) . - 1w |
AT I 1349 - - 18 | = - o | ™ Y] R * - W e
AN N T . - ne | o - W] _ ss - - AN
20 121 | - 184 - - L Rl 4 . 7184 ; L R
i - 14 - - 165 . . 13 | o7 Y] v > TN |
1 19 | M L : - 10! My = B
28 1M & 150 - . uwi e -
....... 33 1N | B2 Lo %) . - wm . » . . - ]
I ) 26 : PN YN N _ B AU B S
126 B I D Y [} LU [ WY DR R
T ai - : - 121 1 a4 - | :

; "

E R N T I DI D Y B
[

2

lly

g

-
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. 1 ' PRODUCTION VALIDATION FLOW CHART

36 TEST SAMPLES |

II1I. A CALIBRATION .
‘B. wmm PROP
¢.  CURRENT LEAKAGE
D. ~PROOF TEST

12 24

iz,  F. | rrr. .- III. . E. IMPULSE TEST
TRET - TEMPRBEATURE
CYCLE

III. A  CALIBRATION
B. VOLTAGE DRO?
. @, CURRENT LEAKAGE.
D, PROOF TEST

‘ o e B ' R TI-NHTSA 011588







| -MED MBw  4664T7 FReJWOZ TQmMJSZ  SENTeQ2/iS/$3 03111 PM
R#=113 STeC DIVwO0SO CC=0014% BYmJNOZ AT=O02/1S/93 03111 PM

- = .HCSE MFPC, JWa2
Memprandum -
thrUAr? 15, 1993
TO: ' Dick Garispy _ RWG3 Tam -Burks ' TEEZ
. ' o . Bruce- Wright MFPC Denmis Natale “Dudl
; : fAziz Rabhman Zx2 Dave Czarn ZARN
: Bili Cangdan - BCON Elaine Rose BaAMY
¥ - . . " Andy McGuirk FCaA Hatt Sallasrs MJSz
. ' Cary Snyder T OBl Charliw Douglas . CHF1
| I _ : Pill Swueat -, WAa4 ‘Norm Freda  WHLZ
;1 ' " Rusty Strubls RCA2 Rick Eun!tn _ * RAESL
FROM$ - Jim Watk Jwo2 '
) EUIJ{ Update On 77PEL2-1 Laaking FB At Pitti Ihduitﬁt.s

Omorge Casisky, Pitts 8GA representative, reportad a fourth
} o lwaker recsived, and bwing airshipped back ta TI-A far
f-' . unllvlil and :nrru:tlv- action,

Hﬁut updatn maeting an tha ??PBL2 =1 lwaking luitnh
from Pittas Induatriasi )

Latel Friday, a:rlvkas

Timet IIEG 0. n;

Flaces: Bldq 1% Cafeteria
Th- third 1-nkur returnad by Pitts has been confiroed to hn a
lwaker, again caused by & misplaced gasket. So all thras
Fluld lasker returns ko date fresm Pltis hnv- hlln :nuliﬂ
by a lilp!lﬂld gaskmt.

Fl-l:--brinq 4 drlft'timilini En address the idear discussed helow. )
{This is a Ford 3D requirament (o characteriza esch acticn with a plan}.

Id-l- dimcunsed from Ilawt mewatingts

---------- A el ———— W B B ol B A ol W e o

1. Test sensors Fﬂhllllk'lf'ilﬂlﬂﬁ asmamb i yy lliilumtlltinn
approach, ‘location on tha AMI machine, .... tphu:nlll

_ - : 2. AHAssecs pokential for. nutnmatnd gaskat locatian d-t-:tnr at
' : HHE machina. {(process}

il A. RARSES aitnrnntlv- leak detection at Final _agnembly mnﬂhin-.{prnu-ii}

. o | h. AREeEs d;FF-r-ntinl prnha potantial qt mansar ‘assambly tn
" ' deteet sut of position gllknt. {proceds]

nE- 'Discriminste height after ;nl-phly_aF3;nn-ur, but peior tqf
crimp, ... {process}

.. - ... TINMTSA 011390




N

7. Danign feature in hexport gland to crmate liﬂﬂiFi:lht.hﬂight
differential in the svent of misplaced geskat. {design}

'anar*d .,

Jim watt ©  MBG:  JWO2 Ext1 L1719 M/By 12=27

Ti-NHTSA 011591




HEMORANGTM
10! DAVE CEARN
PR: AZIZ RAHON

RE: HIGHLIGHTS FOR WEEK ENMDING 2/19/93

' 179gL2~1 PASS-CAR; SNAW

RECEIVED 2 m DEVICES FACM PITTY FOR LEAKS. THIS MAKES 4 CONFINHED LEARERS §OR
PAR. ROOT CAUSE ON THESE WAS ALSC MISPLACED GASFETS, LEVEL OF GONCERN HAS BIEN
KAIEED SIGNIPICANTLY, SINCE THIS FAILURE NODE COULD BE PREIENT IN ALL SEN3ORS

 BULLT ON TME ANI. FAOM A DESIGN POINT GF VIEW WE ARE LOGKIWG AT FEATURES IH THE

GASKET GLAND WHICH WILL IMCREASE THE LIKELIHGOD OF AN OUT OF PLACE GASKET BE ING
CAUGET EX THE PRGEBE. MODEL SHOF MAS ALARADY ATARZED WORM OM S0ME SAMPLEZ. TEAN
15 MEETING TODAY TO FORM DEZAILED ACTION FLAN. FORD DOEE KOT HAVE ANY VIAIBILITY

: :DO.THIS B0 FAR, SIRCE PTTTS DGR 100% LEAK CHECK, BUT IT I3 JUJT A MATTER OF TIME

B E mmrmamuanmmmm NE LA T0 SAPEFULLY BAING UP THIS 1S9UR WITH

: . FORD BRONTLY.

il L | II0BLE-1s CAP

mmnm TEITING WAL IMSEI’ULL‘! COMPLETED ON SCEEDULE FOR IEW SUEMISSION.
AEPOAT ANC UPDATEC TMEN MA§ JENT TO T.1. AUATRALIA.

o AN ACTION PLAN WAS PORMULATED 7O ADDRESE. TAE COLOKED 0-RING ISGUE. CHRIS AND I
| _ ARE LOOKTNG AT STANDAND COLOALD C-RINGS TROH VAAICUS SUPPLIBRE. EARRTR HAS A

L SEANDAMD PURPLE EF O-RING. HAVE CONTACYSD WEF POR SAMPLES. GOAL 5 TO. HAVE
o R & Mmmmmma-m TH-ROUES, BY ‘318,

HEXPORT WAS RELEASED WITH ELCO LAST WEEK. WILL NEED 70 EXPEDITE BY 2-3 WEERS T0
REMAIH N TANGET FOR 6/4 1SW SUBMISTON, ' '

$pl; oumA

COMPLETED ANALYBIS ON snl.u LEVELS FOR 14 M mmr. mmﬂmr, THERE WILL
L BE- SERIOUS STRESS PROBLEWE WITH A 1M HEX, THE MININJM REQUIRED IS M 16 M.
o HGT STILL m PO TEST SGME 14 MM SAMPLES TO BE SHIPPED NRAT WEEX.

: III.IIIII:I'I! !ll!‘ﬂli EAS ARODN ON SANPLE FARTS. TiS 5-N TC4T ART-UP IS COMPLETE
-AND TEST WILL DE- STARTED TODAY, WWWMMTHTIIWIWNIHCLWI
-40 C AND 160 C. ..

) o BAVE sm "WONE OF - PNVELGPE m ﬂﬂill W‘ﬂl‘ ﬂﬂ'l-l'!‘lﬂl'l EXIST RELATING TO
P ' LOGIATICH OF FRINT CONTRCL DN NOMDA DWG ( A8 IN BATURN) , THCORFORATING JAPANESE
: INTO THE DWE ETC. WILL CTOSE WITH MR. RINGSHTA AT NRAD EARLY NEXT WEEX.

CYSLER: (M SBCHEDULN FOR TARGET dmwur:@" DATE OF 3/15.

" fINHTSA 011582




T ke

o
T
1

T7PSL2-1 LEAK ISSUE PITT'S IND. ; 210783
ACTIONS TAKEN TO DATE

(M) A LIBE:

* THE AMI 91 2 INTERNAL GASKET CHECK PROBE WAS FOUND TO BE PULLING THE GASKET OUT OF

ACE AFTER CHECKING FOR IT'9 PRESENGE AND CORRECT PLACEMENT, DEFECT LEVELS ARE LOW.

A e U Eatri e

ATE FMIWHMMMMIEWNBMHHOWHM
el 'I'HHITEETIMWE.G BURST AUDITA THAT WILL PROVIDE THE OPPORTLIMNITY TO DETECT

A F D INTERNAL GASKET.

Q4 HWTAUWHEFWMATAWMFMUW.M&REM.
ALTHOUGH THIS AUDIT WILL DETECT A MIS-PLACED GASKET - THE TRET FREQUENCY, WHEN
CCOMBINED WITH THE LOW DEFECT LEVELS, MAKES DETECTION UNLIKELY.

F ON TESTING, PERFORMED ON 100% OF DEVICES PACKED, CONTAING A PRESSURE DECAY
BT AT HIGH ACTUATION PLUS 10%. THI® HIOHER PRESSURE LEVEL IS ORDERSE OF MAGNITUDE
GR mmmmnmrmmmvmﬂm AND 18 APPARENTLY
- 1mmmmmmmmm

AN K DFFLAEEMWILLHDTNM?MMWTIUNHME
FAILLIRE.

MIEDEAT ONTANMEN "ll' .
IMPLEME mmmpum COMP DATE
PLENENT 100% OPERATOR VISUAL INSPECTION
AT AMI QASKET CHECK STATION. DIS-CONNECT .
CHECK STATION CAUSING DEFECTS. COMF s
EY mnrummmmm
TO BLIMINATE PULLING OF GASKET. COMP 2H703
NO GO
RN Y LIS TIVE Al T NA
SION TO CLIURENT FRESSURE DECAY SPECIFICATION
RING FUNCTION TEBTING TO IMPROVE DETECTION CAPABLITY.  SELLERS NEED DATE. -
NEVILOFMENT AND INSTALLATION OF NON-CONTACT MECH NEED DATE
AABKET CHECK STATION, PROGUCTION VALIDATION,
DE L P AND INSTALLATION Off 100% LOW PRESSURE MECH NEED DATE.
necmrm .
EFINE PROBABLE FAIL-BAFE PRODUCT DESIGN CHANGES TO - :
EENT INCORRECT ABSEMSLY OF INTERNAL GASKET. RAHMAN NEED DATE.

M8 11968 L2-1LEAK.XLS

TINHTSA 011563




T P L

b i m——

~MOG M= 8925 FReVAQH TO=COPY  GENT=02/19/93 11148 &M
B8T=C DIVmQDSO COmO0134 DYSVAGH ATE02/19/93 11148 AM

fo B11] Siewt

Fm Matt Sellers

Re Highlights for W/E 2/19/93

-] . IS N NN T - NI - LA M B O e imirgy g A MO

Bl.2-1 Leak RMR - Pitt“si1 A fourth leaak test failure has besn reported by
t”"8., Root cause is again detsrmined to be AMINR pick & place/check fallure.
ant sfforts by nechanization to upgrade the probe have Ffailed. It’'s been
srimined that the AMI gasket chack prohe is actually pulling the gasket ocut o

& after calling it good. Alternats proba designs have not vat solved ths pr
N R
~cantact systsws ars the main focus now. Short tera fix has besn to install

ection oparatar instsad of the faulty check probe.

Actiona undernay?
Dig=connect AMINZ gasket check station. Begln
1 visusl inmpection by second oparatoer. _ Taas : Comp

Design snginesring faedback on feasibility )
of | fail-safe design changs. Rahmsan 2719
1130pm
Tegn memting to update BD plans. Taam 2719
’ 1130pm
Macthanization prototype of nor-contact system. Rocha/ nawed
. . Mcooosy datelt
Ingtallation of law=level lsak chack on
function tester unload bwelt. HMech TED
Ra .ﬂﬂII to Pitt’e/Ford with 80 plans. . Watt Wank of
, 2/22
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