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¥ Texas Automotive Sensors & Controls

| Cruise Control Pressure Switch

Overview

The CCPS ia a rechmdan safety devioe designex for use in a
vacuum-less electronic cruise control system.

Functionally, it replaces the present vacoum dump valve by
de-energizing a clutch which connects the throttle 1o an
electronic actuator. Batiery

It is plurabed into the brake line. When the driver applics

pressure: 1o the brake pedal, the normally-closed switch opens, ::'—" CCPs
disconnecting the wetuator from the throttle butterfly.
Seecifications; S | Mo
Actuation: 125 PSI +/- 35 = >
250 PSI +/- 50 Compu
Release: 20 PSI min T Theolibe
44 PSI min = Botterfly
Burst: 7000 PSI
Proaf: 3000 PSI
4000PSL
Cycles: S00K, 0 - 1450 PSK, 2 H,
Voliage: Baitcry
Currem: 0.75 AMP Inductive
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THE FOLLOWING SUMMARIZES 24 1I/21 COMVERSATION nlTr WRATNE ﬂ*.
M "‘-—-ﬂﬂ'r MICHAUL AME J7m™ D-fm 0F 00,

o 2 SND LATHE WILL BE PURCHAEED BY £.00 TO SUPPORT 00k PCE/YR, L&IN
RE_EREE OF A F.2, FOR ThHE "TRJUE JEI1Z~ HEXPORT. LEALTIME TO DRDES: Inda..
VoS AeTHI IS £ MOKTRS. YO MIIT ThI MID-SEFTEFBPER START-UF, & WD _
SELUEST A DESIGN SECIBION ERCM FORD BY AN 3.

CRAILIE Witk SEND A _EVTER Td FCRL BY JAN 10, D&ToimINS TeE ZISY ang .
ToMING ISSLES ASHILIATED WITH THE DIFFERENT nEXFORT GFTIONS. wIfuis,

wi SRED Tz PRICINS EREAWDDW. FOR THRE L/T AKD P'C SPLIT VEWES Fr

JAn E TO o SAKE TRIS HAFPEN,

» THERE IS5 A 3 "OWNTR TOOLINE LEACTIME FOR THE “RE_AXEDr TELEFAMIE - % _.
wiEOORT SO PSS oE WIL CONFIRM P/C 6 UGEEIGW DECIEION BY b X1 a8
At LASE TEOLING IN EARLY FEARLARY. GBTART-LF FDR P/C 18 MID-wAY,

» B0 HAE MADZ ND PROGREES In DEFINING YHE JS17 GAGING TE =-mMID_E.
THEEY ASREED TC WCRE 2N A CONCEPT "THROLOH ThrE mOL-BAYS", oM -.
SLEAE= UFDATE THEIR PROGRESS AT THUREDAY ' MEET.NG, wE Tm[ws A~
LTEVE-'S TECHMWIGUE (DESCRZEES LAST MEETING) JS THE WA 75 G35, Bo™ miw.t
LirE TE EEE IF ELCD HAE A BETTER AFFROACH.

« B 20 SILL BE PRODLCING 2000 HEXGPORTE RBY ThaE END OF _ANDGEY.  “=Ee 2
AGREED TU FROVIDE A CAFABILITY STUODY ON ThHE CWAMFER DIAMETEF, £C =

PRE- AND PCET-PLATE. “THEY kiILlL MEASURE ThnE DIAMETER GN A DAT104A
COMPARATOR.

« WE JEISCUSSEN THE QUALITY FPROBLEMS OESERVED WITm T-HE FISST CwC A7
PANTS,  JIM S5HAW ETATRED THAT SE miD SOME IJEAS 70 IMESIwE TwE TSI .2
AFICH HE Wil TRY SURING THE MEAT Rus OF 2000 FPIELES.
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TEXAS INSTRUMENTS, INC. # w

34 Farast Btrest
M5 12-2
Attlahoro, KA Q2713

Attention: Yinney Barros
Bubject: Corrective Actions on J-312 Hexparts

Dear Vinney,

On Decenbsr 28th,, I received from you 3ome samples of the J-532 herport
raquesting corrective actions on five issues. The following s our response:

nnnu:.mmm%&m - Wa wara awarg of this problem bafars we shippag the
parta and startad Toging new Miyano toalis. Tmis tooling 1s now complete and
will ba used to run the next 2M places.

No thresids - Tha first 2M places were hand-fed through the Miyano becsuss the
auto-feed fixture was rot available at that time. Tha operator accigently
dr‘aimg an unfinisbed part into the finished product pan. Tha neaxt 2M pisces
wil duto-fad,

fi - Tha nachina/oparator accidently dropped an unfinished part

~* into the finishad parte during the first machining oparation after heading. Thia
Can happin on jon snd is hard to contral for. The way Elco will contrgl
for this 1% to put a safety rail on the feed tray for the second machining
operation, whether it i3 a chuckar or a Miyano, 30 that an unssachined Blsnk will

not enter the sscond aschining cperation.

Burrs in through-hala — The new tooling sentioned under Lhe chatier 1ssue yw'i1:
correct the inoidence of hurrs in the through-hals.

Damggesl bex ~ This 1ssus iw sti1l under investigation. It 1s very difficult to
determine whars 1ow=-level handling demage occurs. Wnan we run The newt 24
plocas, wa will watch for machine lams, part drap distances off sachines, use
of salf-stacking pens and clasning/plating loads snd drop distences.

Vinnay. a copy of thia latter will be forvarded to the parson who will be

updating the FMEA gnd control plan for this part 1o that thede dafacts will by
contrallied for in the future.

Tha tirnesa cal for quelty. TGt O I 7
Eoo quality w

TLNHTSA 001288
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Michael R, #ichaud
Snlas Departhent

WM:1b
cciles whyto, Eales Rep. (Phone 203/2T72-5078)
Bob Hendarshot
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This drawing 15 3 CroDescchon umdar 0 Dranmz | Shosn e e hamale 3 o umallew N x
dimesons, with 1vg overlaid views o Ui make. ung 1 MJx. dsicioson - nd MR dWRciuon K
e eihcr i mun. dimenzion 'E’ and max Jsmemson K- udng e now. ogoecd JeoTaom

The propased dimension changes for "™ s shown. ae. 233~ 237 (M) Decommss 2307 ¢4 Samem, -
23T (S.05mms \twl. The proposed dimcnson changes lor “K™ ax daown. are. U 1IN woiln
becames 0437 (1. 10mm) - 0557 {1.80mms cnow). Nowe an weine qdvenoons: -lyght sl | critie
may be apparnt, This is dwc 10 e Fxt tha both decamal Ch and SWUAC dWBCTREEN 1Y I WS
simultanoowdy ie. TT's customer prelen mosng wivic i sapphers profer documat ingh

Both problesn cxplaioed showe. botlowing aad moming ow of Wread. Aove becs moufled In
WOML-caat, i boanening-oul can octwr a5 showm in Drawing 1 and v smisod poauce of e
full threod in he fomule s comeolly Located abowe the spec. Axuinsicms of 013"

¥

max
IHIMH%G.‘I .
Included [or Widmmalion, vhis drawing is the complmem w0 Drasing * whce (e Tomaic o Saee &
it largesi cone toxi dimctinns. agnin unih two overkid vicws of she male,

B prossly conducing an caperimes o et e bucgrity of e hyvemlic xal wiag e aow
dimaneions. Mkt parts hive born ortmtod s each ond of e sew disvcawiute ( 222007, wcheiey
U masimums rencus, aed & quEmsity of off-te-shelf ksl puin farve: bots CEmy Snd vl O
oblain picts nesr oach and of the Pig. SA dmensions. A meix (highigh. Nighliew, iouigh.
lowilow) has beea nssombled. proal-westod w0 4000 pul. andl  prosmsly wnderoiag 8 SENK cyche hic

combinod with & ieemkal cycle toi. AL the Hme of dhin writing swughly 300K cycic ax mmplc:
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|
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IS MIETING WAS rELl T2 JISI.GS SOSEIZE COSEECT cE WTIIE teic
=Eh INITIATED WOULD MFROVE G AB wo " 70 SSELZCT T—f gni
g51~ILNM OF THE TFFS TERMIMALS NT/ER SvARIMO. "ra wEk SORL DT
SEUIASMENT O THE T PCSITION SF THZ I7S5.%-2 L 2-I TRANIVA_E

3 i L4 M OF TRUE BASe DTSM™SR & wms, .5 M= EFNRET .,

JRIMG MHE MESTING SE OIZCUARED THE FW™ TeAT THE ST SRODOLT =df
ESLOMNEL 70 & RATHES _IBaRA..T DIMEs@iGED =SINT, M & IS5
EMANDING FORD. THIS IS IM CONTSAET ThIS GEOMEFRICOHL.T DIMEWEICMEL
AINT SR THEIE MEW FOND PRODLLCTS, - SAPELY-- % STFSLE-2:,

v NAS PRESENTED THAT DEMDNETRATED CUK CURRENT CAPRPI_ITS, oF

SEn TO mAVE NO DIFFICULTY WITH THE - X° DIRECTION OF MEASLARERT — Bre Seguretu_
FEFSIENCE! TrE PSS ABBENILY BEIND #ELD WITH Tha SOLARIT: <L+

AhEmD YOUY ., ACHRIEVER, BE HAVE A DIFFICLAT "IME -EFTIiNG T-E3E

IUIRIMENTE IN THE ~7- DIRECTION. aHS @R "niS I8 & WE€L * OF Tux

ZEidN GR THAE ~ROCESH AIYINE 7O PR EAPEL. CURERENT DETwiSxl I

MIXTLRE. WITi THE DEBIGN CONTRIDUTION SaIhG THi SRGEF

SACENTACE, THIH I5 NOT A STAR AT Jult DISIGH; IT QUEST.CNE “~E

AETHER IT 12 REASONABLE TD SXPECT THE TESICN “D =ef— “eg5Sc

FECCFICATICNS, -

J VHE BEAT GF THE TEAM ATTEMDEES MNDWLETCE ~O ZMBEA": DM *ALD EMS
AVE EVER DEEN NOTED Witk OUR CUSTOMER. THE MALE TONMECTOM PoJuG IS
ERY FUROIVING NITH REBPECT TO TEAMINAL POSITION.

ZEPING IN MIND THE WE MEED A FORMAL RESPONSE READY TON FIRD B+
f18/91, THESE ACTIONG MNEED T3 B COMSLETED Alae:

» COMNSIRM THAT NO RMR'S ARVE EVER BIEN L O0OED TONCEMNINC
TERMINAL POSIT.ON ISSLEN.

MIKE & DONMA

« SECLEE INFD ONM THE NUFMBER GF FRODUC™S SUFFLIEC ™3 R0AD
SINCE LINE STRAT-UD,

AIKZ & DONHA
» EVALIATE CHAMME InG TS ETETRAES TLLLS, =. T=gT Tim

£
SESIELY IR LWETIVUTES TRAT mlL, I-EEDANT CLE LW LT
WITH THR S7=3 SEODUDTE,
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. ) Start Date  Finish Date [ Dec | Jan | Feh [ Mar
1 JLIGHT TRAOCK SCHERLE 12/14/%0 11/ N _ o
_E::muu ST . . ] .
3 |12 5 _
4 12-15 DISCS _
5 | ALUNINUM RINGS
b | 46412 1.T BLACK RASES _
7 | ALL OTHER STD 57P5 COWP N
_B e e e—— " .
G | TEMP RING CODER MOD 2 : Bz
10 | DEVICE CHIMP NEST MOD , .
11 [PRESSURE TESTER SOFTWARE 11/27/%0 SAIAL SIS SIS A1, '
{2 . '
13 57PS LTGHT THUCK PILOT 2/19/01 AL T
14
15
]
ﬁ_}% PASS CAR SCHEDULE B _
hf=====_‘2======n _ ' _ ,
19 1J512 HEXPORTS (X MORE]
20 | 22/10-13 DISCS , '
21 AU NGS 2 [15K 7 777777
2 Pcﬁdé%[FFSET PC BASES
_‘g:-] SAHPL Eﬁ A . ettt b b e b s e
24 LALL OTHER STD 57PS Cowp ]
-1 R
b ) TENP AING CONER WO ¢ 7 |
27 |DEVICE CRIMP WEST MOD 2 A
.._gg..PEES!E.JES!E&SER[!@E“_ DO TA R Fi: ) O Vil e 27 222
.30 15795 PASS CA PILOT ~ ~ 1" 2728/8i | | 3/1af0] ] TR - I
Moncritical Critical ez LIAC PiLOT SUHELNKLS
Slack Hilestone  gewywm REYISION "A° SHEFT 2 OF 3
_Project.  CCPSHZ Uate: Jan 10, 1991 %21 P L _
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HIGHLIOHTS  91-01-11
Page 2

comhact cortaln tests ot dimenstional extrermas o validste vmww new dimensiont. Tha Tl
I'swill need us to anpply custont-machined bexports; no coneact Gom Lhem requesting para
i yel.

Broce [1 ro-rolessing our swhches with dw new J5{2 chamfor donexsions. Food pent
manbers will go to cev level "B", ia. the 57PS & oow P2VCOF704-BR wd 7795 & P2VC-
9P924-AB. Becstuw of e sensitive natoe of the new dimensions (in lemw of politice and
cost), be has required that we docomen on te sxvalops pont in tdw mevicions colmmn
exactly what hay changed between his A-lsvel and B-level swichm

Work progregssa wall on the Pass-Car ES mst repan, dow sodsy. It follows the sume format
ax the Ligit Treck pepor, Incieding most of the same sppondices, etc.

SAMPLES, TESTING, MISC: We hive obigined production-ripresantstive  discs to be buik
and lifs-tegted on production oequipment. The mawis mchudos & renge of disce far e Faxs
Car calibeatlon, wring 0122 non-pastivaled material; a2 range of discs for cha Lighn Treck
oaliburation also weing 0122° NP muserial; snd singla loty of .013" passivased maserial, ane
oach for PC and LT,

We have lowmed from Milke McoQuews ther dw mesric hexpomy for the Ford of Answalia
application do mot cary priocity & thin time, and will oot be delivered for SEVERAL
leulluﬂuhlhtmm. They are schodulad o e praduced s CNC
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FTHAL3=3 RIGHT TEAM .63/ .29 STULY

SPECIFICATION = , 8B/, %% wH

-2 % MG OR +/=,1

LB/ .58 ACTUAL

Q,647
0.537
0.5432
o614
0. 641
. 535
G.542
4.538
r.E31
a.837
a.8530
4.532
0_4z28
Q.525
0.827
0.a3a
g.820
&.,840
9.4880
d.840
6.530
0.840
0,550
] ]
0.870
o.830
D.5B0
t.570
.47}
L1 1)
9.430
a.#80

*f- 120,

0.11*
€.122
d.119
9.123
g.22%
0.133
9.11%
9.121
9.125
G.122
¢.13%
0.123
4.125
.127
0.132%
q.221
0.13¢
0.120
B.110
B.1i0
r.11%
o.130
4.110
9.120
9.103
0.13%
T.a00
0.10%
0.10%
Q.00
0.123
0.1040

WABONS  ALTUAL MIAZ B

]

=

Y

~03.10F
-0.901
-0.1M

0-11%

=-3-930

-

d.0L1
g.13*
4.111

=0.17&

0.2

-9.011
.05k

Ve

Q.17
0.412
o041
°.101
¢.170
0130
4.279
%.230
d.120
0.089
0.148
Q.1%0
Q.09
0.020
Q.03
D.340
o.9¢p
0.0qd
b_144
O.L40

FR T -
-=MMENTC
A0

- e oo

Ll

5Emm5555555?5555355555555§
/

_I
by, TR
- ar
Pt —ru o
Pk g T
.
, ~10

£.103 (0.0041} __,/

d.0d3 {0.003W)

0.M0 = + IETGML
0.358 = » 43IEML
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SPECLIFICATION =

S5 .20 MM

2 8 MG OR #i=, ]

587 .58 ACTUAL

2.§39
t.632
d.63d
0.53%
P.832
2.845%
2.635
0.8532
Q.53
0.524
0. §3%3
Q.56
0.619
0.52%
a.538
L. 4%
@.530
C. 549
0.430
.534
. 540
0.57d
a.%49
0.830)
0.420
o.500
¢.060
o. 470
2. 650
$.020
Q.040
9.840

LEFT TERM .54/.58 STUDT

+/- TOL, W.SBCHUS ACTUAL MEAS 1riv

2.121
2.1
Q.121
0.131
2.123
0.110
0.11%
0.124
0.124
0.128
0.123
g.137
g.1d%
g.1as
G.122
S.11%
¢.12%
0.120
a.125%
0.12%
a.139
0.10%
0.119
0.133
9.115
9.184
9.1149
0.108
g.113
1.134
9.130
9.120
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-8.131
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°-| H:
Q.1
.48
9.1323
-0.1M
-. o
=-0. 330
=214
-0. 1M
-0.3M
4-:“
=0_380
-2.100
-3_216
-0. 32k
-0.130
=0.350
-0. 200
-3, 28
=-0.3460

4.252 [.0490
0.00) {.34)

a|
4
'l
el
"

HARGTMAZ

QUT

2UT

oo

oY

o

oUT

ofrT

oY

ooT

ouT

O

ooT

OUT

T

ooy

ol -

00T

T

oUT

oUr { -

ooT _,..'!,pl..

o | o~

oUT . a;'f"" o

goom . -~

oor ' __,....-“'FF_

oT { * -

oy -

o e

o i r’;v‘-

ouT R

/ gt
e

\/

re O D o &

TI-NHTSA 001303




s

[} XA
NS TIENE NTS




PEfILf2S

REPORT OF ISIN TESTING 3

FORD PASEENGOER CAN :
BLECTRONIC EFERD CONTROL
DEACTIVATION PRESSUAE EWITCHE

TEXAS INSTRUMENTS INCORFPORATED
CONTROL FRODUCTS DIVISION
FRECISION CONTROLS DEPAATMENT
34 FOREST STRRET MS12-29

ATTLERORD, MA 02703 TENHTSA 001304

TEST LOT NO. ﬁ W——J

TRYTED BY —
APEROVED SY uaTERALE & Con TR fnag.

; TEXAS & 4
' DaTE 0-01-11 INSTRUMENTS ATTLESOAS, wa aavis  [Samg .




1.0

.0

3.0

GENERAL ,........... Lt r et iene e 1

e o 4

TEST FPROCEDURES AND RESDLTS ....ovvenenee-s s

3.1 CALIBRATICN S hdmannrurinsemananans é

3.2 VOLTAGE DROF  ....ooovcvevnninneconnnns 7

3.2 CURBENT LEARAGE ... .....vuecueenrnnas |

3.4 PROOF ... ieiieseninanaean 9

3.5 BURET ... ...t iiicrrerrerrinannana 10
3.6 VIBAATION .......counccuunnsarnnnns eeew 11
3.7 VACUDM ., .., urvrunnanaancnrarannnanas 12
3.8 TEMPERATURE OYCLE ....vc.vecveverenanas 13
3.9 TLOID KESISTANCE ...... rrer e vamna 14
3.10 IMRPULSE ... ucuvnnvansennanssminrsrnnns 15
3.11 TERMINAL BTAERGTR ......:.veuveicrcrenn 16
3.12 HUMIDITY ....vuvcnnsmmansrannnoronnes 17
3.13 SALT SPRAY ..... Pedramenne frestaananae 10
APPINDICES

4.1 Tord Enginsering Specificaticon
(dalta) ES-F2VC-F924-AA ....1.iruv.. 19
4.2 Data
4.2.1 Initial and Final Charact-
srizsatlion .......c000i000000 30

4.2.2 Burat data and Weibull ..... 43
4.2.3 Vibratdon ......-:ccevacnenwn 46
4.2.4 Thermal Cyecls Day/Time/Temp.. 52
4.2.5 Aumidity ........ . - 54
4.2.8& Balt SPIBY . . tanvainnrnins . 37
4.2.7 Fluid Rasistance Tast ........ [ 1+]
4.3 TIGAS-296 ..........0000000. dawa e 52
4.4 SAE J51I OCT 80 Infnrnltxun ........... 75
45 ,m T F® Y+ FFdnagaygnnpdFtqagbradpd i epdnageraan '2




1.0 GEMERAL

1.1 PRaleasing OFfice: Ford Motor Company. Passsnger Zay Braxe
Syatems Enginesr:ing

1.2 TI Part Number: STBSLE-]
1.3 Customer Pare Nunbar: F2VC=9F9i4=8A

1.4 Specificationa: Ford Enginearing Specification rushasz
{delta) ES-F2VC-3F3524-AA

1.% Applicable SREA(s): # L47660 )

1.4 Cates of Completion: %0-12-13

; 1.7 Quantity of Units Tastad: 72
1.8 Disposaition of Tested Unita:
1.8.1 One davics, 99-13-11, was autopaisd
1.8,2 Bix devices wers destroyed during Buzst {(test J.5})
1.8.3 The resainder (gcty. 65) ars hald in quarantine st
TI

; 1.9 TI test series nusbez: 39-15-80

2.0 TI Prassura Switch tast raport aumber: PS/91/15

TEST LOT NO, wT I
TESTED Y —

AT ALE & CORTERNE N

TEXAS now
DATE 93-03-33 IHmUMEm # ATTLIBORD. i B il 3




2.0 OBJECTIVE

This battery of teets was parformed to demonstrate “he ab:l.zy of
57PSL5-2 to conform to specifications, in fulfiliment 2f =hn
requirspents of the [nirial Sample Inspection Report. TUnsts “asta
wara built usiny production components and production asaemblj

squipsent .

Thae SAX J5l12 matal-to-metal inverted flars hydrawlic seal used o=
the haxport continues to be optimized by TI, Ford, and Tier-.
suppliers’ enginesrs. Rscently, the SAE committea which maisTains
J5l2 becama involved., (5ea Appendix 4.4} The dimensipoal stady |
of the J512 spacification has highlighted arsas of potent:ia,
ilmprovenent, which is currently in review by Ford. Howvever. :.c
arder tc meet Fozd’s current nesds, the hexport is produced to the |
Present J512 =spacification by wmodifying standard produeTisn i
hexports (TI F/F 27371=1 uged on 579P5F3=3 and S7PSF3=53)1. These |
PArts warse then platad by the snd producear, Elco Industries Inc..
Rockford, IL., to tha TI production plating specification.

One SAEA (aee AppeRdixz (.5) which relates to this test das been
filed. Tha final productioa switch will utilize a fusl-injgctor-
style comnecter (may alse be known as a "minitiser” or “Bosch-
styla®™) with & new, offset polarity key to foolproof. At the time
thls testing was started, offget-key mating oonoagtora {i.e.
bharness-side) wers unavailable. Thia SREA granted permisgion to
conduct all testing with standard 57PS-ssrias cantersd-kay swit:h
housinga, production validaced in 1984.

TI-NHTSA 001308
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1.0 TEET PROCEDTRES AND REBULTS

_— it el

All switches wers tasted to Ford Enginearing Specificatisn -ze.ta
ES-F2VC-0F3J4-Ak. A copy of thia ES 135 -nciuded :n Appendix 4...
Frocedural details are therefore omitted from <he presantat:nn -f
results in most cages. In thosa instances wherw “he ES proceduce
rethodology is medified, a complete explanation of =nhe actuac
procedurs is Sresented. For all testy, cew data -3 anc.udes .o

Appendix 4.2.1,

A flow chart is included in the ES (frame 4 of 18, a&s f3.lzws:
All test devices ware subject t£o an initial charaCTeripaltach
consisting of Calibration, Voltage Drop, Currant Leakages, an=s
Proof. Devices wers then divided into groups per the fiow chars
dnd subject te the indicated tests in the isdicated Scoes.
Finally, all twitad davices ware subjact o a f.na.
charactarization which Wa3 identical o tha imitial
. charactarization.

Ho failure to Aset given acceptance criteria was coserved for any
test. All switches passed.
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3.1 CALIERATION

3. 1.1 Frocedurs: Calibrat:ion :s checked ar zeom L -l T
using ambient air as the pressure medium. Sglicras:=:
Bettings, as specified on the part drawing, &Te ac=ua<:zo
{slactrical contacts opening) at 0 ~ 163 pa:ig. a==
release (contacts reclosing) at 20 Paig minimum,
Actuation values are recorded an the sixth syc.e. afta:z
subjecting the aswitch %o =we {2} pressure cyc.es T3 251
PPig minimum and back to zero, followad by thres 2
ceycles to 1.1 times actuation prassure mafiBum &:C Sace
to zarn, The change 1N CORTIRULTY 135 BAASUTed wi:le
conducting 750 +/- 30 miiliamps at 13.0 «/- .3 wgiza IT.

3.1.2 Equipment: Custom TI designed and bu-.z gresz=ca
chack station, using Heise Model CM3E36S prassure jage
calibrated on a regular quarterly schedule. Zont.nuzty

change measured oa Custom TI designed and buxlt STULPRENT
neating tha above electrical paransters.

3.1.3 Initial Resulta: All 72 devicas tasted wers found °> ra
within spacification.

J.1.4 FPinal Results: 66 surviving devices {6 destroyed ir 3.5
Buret} were found to be wichin specificacion.

Al e e o 11
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3.2 YVOLIAGE DROP

3.2.1 Equipmant : Fluke Mode. B8C238 Daigital CltiTetgr.
calibrated quarterly, used :ir Sonjunceion wit:n '..'.ei
continulty egquipment in 3.1.2.

3.2.2. Initial resultcs: Tha average vcltage drop was ::.i
millivolta, and the standard deviation was 2.§. ALl

valuss are significantly below the spec:Zication =f }:: .
millivelts maximum. !

.2.3 Final rasults: The avearage voltage drop was 1:0.4
millivolts, and the standard deviation was 2.9.

Lo
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3.3 CURRENT LEAKAGE

3.3.1 Equipment: Associated Research HyPot test unit used as power
source for 500 VAC, 60 Mz teat circuit. Fluke Modes 3:2:m
Digital Multimetwr, calibrated guarterly, used ¢2 zaasuze
Voltage Crop across a serigs resistance of cne Dagokm - - |
Eh) . :

3.3.2 Initial rmaults: Information could be obtained dacectly fr:m
inspection of tha data without & nesd to calculate JCATLETac3.
Maazuring terminall to case with awitch closed: MBARLILnT
terninals tc casa with switch open: ang BAASUT. NG DATWAST Tia
terainals: in no caze did the leakage current exceed ..3%
nisroamps. All waluas are 3significantly balow =na
spacification of L00 microamps.

3:3,3 Final resulta: Again, no statistica. 34me tArea BeASUCeTerts |
as 1.3.2. With the exception of thres out of 72 pazzs, |
Eypical currant lsakage valuss ars sasantiaslly uachanged froc
initial rasults. Three parts. all undergoing Fluid Resistance
Test 3.9 and Balt Spray Teat 3.13, exhihited values slevated
From the typeial, One was (approx.] 63.7 miczoamps, cne was
(approx.) 8.0 microamps, and oos was (approx.) 4.4 microasps.
The 63.7 microamp device, 99-15-311, was carmfully autopsaied.
Bafora any disassembly took place, an sxternal investigatian
showad a very small smount of unidestified pink-color liguad
inside the connector housing. The hypothesis is that =h:s
liquid was some mixture of fluoids froa the Fluid Resistance
Tast 1.%. COoe possvible entrance path for tha fluid is past
the ssal on the meting connector; moothes. highly uniikesy
path 13 directly through the plastic housing. upen
disassamply of the device, minute evidence of the same reddis:
fluid was detacted inside the switch cavity: however., :ie
initial and final millivolt drop measurements itest J.Z!
desonstrate no abnorgality in electrical switthing propert:es.

Currant laskage for all devices was below the apec. af .i:
flcreamps. All davices passed.
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3.4 PROOF

1,4.1 Procedure: Calibration readings wears recorded on.y aI-er
proof teating. Tast prassure was 3000 pa: per “he rFar:
drawing.

3.4.1 Equipment: Enerpak medel P-392 hydraulic hand pusp usiny '
Inerpak hydraulic fluid as the prasiurs zum.

Hydraulie fluid is removed from tha devices 403 &
combination of vacuum and residue-frea  3c.vert |
Sprayon{TH) Hi-Tech 02002 TF Electrical Contact L.sazer. '
U5 Gaugs #33714 readiag o 5000 paig with 12T psl
incremants, resolvable to 50 pai.. calibrated quarter-y.
Custom TI designad and built safaty enclosurd. i

3.4.2 Initial Results: Ho svidence of fluid lsakage and ns
drop in test prefsurs was observed on any davice.

3.4.3 final Rasults: No svidencs of fiuid leakage and no drap
in test pressure was observed on any devics.

e v
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3.5.1 Devices tested: 99=-1%=37 thru 86=15%-42_

3.5.2 Procedure: A pressure of 7000 psig was applied and heid
for 30 seconds minimum. Pressure was ther inzreased
alowly until failure. Failure is typacal.y signa.’sd

bY & fudden drop in test pressura of seversl hundred ps-.
The peak pressura attainsd as this occurs i3 defined a3
the burating point.

3.5.1. Equipmant: same as 3.4.1., with the asdition of Lrerpan
gauge rsading to 10,000 paig with 190 psi increments,
resolvable to 30 pyi., calibratad quarterly.

J3.5.4. Results: All six davices passed 30 seconda at 700 paig

without aevidence of fluid leakage or drop 1o test !
. prassurs. Pressure Wis then increased uncil tha failuras
point defined in 3.%.2, and a Weibull plat ganerated.
S5ea data section 4.2.2. Uaing the statiatical accaptanca
¢riteria from the E5 (frama J of 18), a minimus Weibull
slope (bata) of 33.97 and a minimum Charactaristic Life
{theta) of A829.6 paig vas calculated at 0% confidence.
The Q.72 reliability at 30% confidence is §544.% psi.
Thus, the parts sxceed ths burat spacification of T02C
paig by 1344.9 pai.
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3.6 VIBRATION

1.6.1 Davices teated: $9-15-43 thru 99-1%-44.

3.6.2 Equipment : Vibration table, Ling, mode. AJSD witl
] Hewlert-Packard model 5427 controls. Alr tank with 353 |
psig minipum pressurized Nitxogen uaed to actuace devical :
with at least 1.1 times mAXimum actustion spaciiicatich
on part drawing; 300 psig * 1.1 = 330 psi minsmux.

1.8.3 Results: All six switchas =met the acceptance critier:a i
in the E5 (frame 9 of 18: section III. I. 2.}. i
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1.7 VACUOM

3.7.1 Davices tested: 99=15=-45 thru 95-13=-54.
3172 Equipmant: Kinney vacuum pump,  Sensotac preassura
transducer range 0-25 paia callbrated quacterly., with
Fluke model 80208 Digital Multimeter readout, cli:hrated
quartarly.
1.7.3 Rasults: All =ix devices mat the ACCeptaAncE Criterid in

the EE (frame 10 of 15: section III. K. 2.}).
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3.8.1

2.4.2

3.1.3

3.8 TEMPERATUME CY¥CLE

Davices tested: 59-15-55 thru 99=1%-60.

Equipmpnt: Thermotron mcdal 3-4 Mini-Max snvironmectal
chapber capable of -35 C to +200 €. bumaidizy
uncontrolled. Custam TI designed and Myilt cyclers,
utilizing Enerpak integrated hydraulic pressure souscs,
TI315 Programmable Logic Controllar, Maog servovalve acd
coentraller, Simpson signal generator, and oppos:ing-
piston fluild isolatory., to produce a bhydraulic-fiu:d
flow-Lype prisary with & brake-fluid dJdead-and-type
fecondary terminated wich & 24d=stacion manifold squipped
with internal hearers. Capability te 5 Bz at 0-1300 ps:g
cycla. Custom TI designed and built 24 statiaon Swatzh
Monitor Circuit which automatically atops the cycler in
the event of abnormal switeh action. defined as
continuity change which does not track the signal Zrom
tha signal gsnsrator. Thersocoupls raadout’ calibratad

quarterly.

Aasults: All siz devices met the acceptance criteria in
ES8 (frame 1l aof 18: section III. L. 2.). Data shest in
ssction 4.2.4 shows actual fluid and aEbiant CaRPAZACULas
attalead at sach cyels.




3.5 TLUID RRESISTANCE
3.9.1 Davices tested: §59=1%-0! thra 39-15-36.
3.9.2 Equipment: Fluids as called our in E5 table (fra=a .:
of 18); appropriats beakers and 1tarage APParat:s' v4stel
hood .
1.3.3 Rasulta: The 36§ devices wers divided into groups a4z
followa for subsagquaent testing. Results of these Tests |
Ara roportad balow. '
3.9.2.1 Impulse, -0l thiu -i2 l
3.9.3.2 Tezminal Strength. =13 mhzu -24. .
3.9.3.3 BHumidity, -25 thru =30. )
3.9.3.4  Salt Spray, -31 thru =3§. :
I
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3.10 INPULSE

P AE . ——— e — P —

;.lu.l Davices teated: 99=1%=01 thru 59-15-12 Ircem F...:z2
Resistance czast 3.9 and 9%9=15-61 thru 9%=1%="2 o.zj.ic
davices.,

3.10.2 Procedurs: All 24 devicas actually ran 535,500 pressure

cyclags. Tha fipst 475,000 L3 done ubpOowarad, witl *o4
Switsh Manitor Cipguit functionang. From 475,000 <nru
500,000 cyclas cnea-half of the 24 devices ars powerail.
This i3 dua to the fact that the Load Bank oniy Las .o
atations for cost, siza, and waight CORsiderations. 1
500,001 ehru 525,000 cycles tha other half ars poweraZ.

3.10.2 Equipment: sama as 3.8.2 with the addition of a sustam
TI designed and built lZ-station inductive load Back, pas
the schamatic found ip the ES (frame 10 of 18! fiqure 4..
uzed in the last 25K cyclas.

1.10.4 Pasults/Discussion: All twenty-four devicas passed tas
acceptance critaria found in the E5 (fzame 7 of 13;

section III. E. 2.).

This teat may ba ragarded as the ooe of tha moiat
rigorous., This test iz run at elevated temperature (3% ‘!
C fluid), slevated pressurs (1450 psig, 2 Ws}. and tssai |
cyclass (applying brakes 5 timss per mile for 100,20, |
milas) which excead conditions typically found in actuac

motor vahicles.
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3.11 TARMINAL STRENGTH ‘
3.11.1 Devicas teskted: 99=15=13 thru 59-15-24. }'
1.11.2 Equipment: Custom TI designed and buxiz fixtures for !
gaging terninal movemant after force appl:ication asd I35
application of imparct via a pandulum. This equipEent -3
regqularly used cn the 57PS assembly line in TaSt:ihg T
TI Quality Asaurance Specification 2%6 (see Append.x
4.3). i
3.11.3 Reaulta: All twelve devicas passsd the ACCApTirncS
criteria found in the ES (frame 10 of 10: section IIZ.
J. 2.},
|
1
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3.12 EUMIDITY

3.12.1 Devices teatmd: 99-15%=25 thru 99-15-30.

3.12.2 Equipnant: Humidity chambar RE modal 35.

J.12.3 Resulta/Discusaion: Flease notw thar pezformang a fu.-
charaeterization per the ES cConzists of SCTEATIZL.
ralease, nmillivolt drop, currenc leakage, and pzacl. |
This battery of tests when performed on fax (#) devicas
takes approximately 2 hours to complate. Therafzre
"Within 15 minutes..." called out in the L3 (frase B 22
18, asction III. €. 2. a.) is an sacCeptance Iaquirscent
that is physically impossibla to messt. Every afforT 4
nade to complate final characterization within tha Twc

r hour period stated above.

All six davices passed the acceptance criteria found in
the B3 (frame B of 18: wection IIX. G. 2.).
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3.13 SALT JFRAY

3.13.3 Results:

3.13.1 Davices tested: 99-15-31 thru 99-15-36.

3.13.2 Equipmqﬁt: Harshaw salt spray chambar.

All six devices passed the scceptance criter.a
found in the IS (frama B of 18; section III. H. 2.-.
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Appandix 4.1
Tord Enginaering Specification
{delta) E5-F2VC-9F324-AA
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@ED Enginsering Specification —

Lo

1.

SEIZCH ASADMELY - SPEED CIMIECL. DEACTIYAIR

This spacificacion covers tha ¢eat Tequirdmancs Far tha Lpaad
concrol deaccivace switch -9F9Z4- usad in the slecCcromic IPsed
sancrol system. Dasign changes on the awitch asssmbly ar i:s
ccaponancs shall nec be osds without complisiks Td feczien af
this spscificacion and written approval Irom ralsasing
Praducrion Enginsering Offices.

This spginsaying specificarion is 4 mppissant £ cha ralaassd
drawing on the sbove part. and all requirssencs bersin susc be
met in addirzien ra sil other raguirements of che perc draving.
Yinisum measyres necessary for demenscracing complisnce to thass
Tequisuments are given in sach fection.

Tha snginescing ceses, sample sizes, and cest {Faquancies
concained wichin this saginssring spucificacion reflect the
minisus requiremancs sscablizhed ro previds & ragular svaluacian
of conformance Ea deaign iocaat. The emginsaring cedC prograa
iy incendad a3 & supplsment o norssl matscisl inapectioans,
dimsasional ghacking and im-procesa coserols. and shauld in no
vay advarssly influsncs other inspactien oparatiens.

Ql suppliste may {oplament different tast sample alzes and

fnqnuein providing chase chempes hsve hedh isdluded {2 m
altarnats Concrel Flan appreved by cha deeign respemeibls
Preduct Inglosaring OfFfice and conmeurrsd in by SQA.

ERODUCTION VALIDATION ARD TH-FROCEES TENTE
« PFroduction Validatiscm (FPY) Tescs must be completsd sacisfac-

torily wich parts from productisn Cesling (and procsssss
viwrs pasgibls) bafors ISIA spproval and sutherizacica for
thipaenr of produsrion parts can be sffecced. Parce maac ba
cavalidatsd cosplacaly, or pur $ection ¥ whaneves any ahange
is made which could posaibly affscc part funstion or
pATEaTmADCE .

+ In-Process Test Fhase 1 (IP-1) - IF-1 tasts aZa uamd C0
demonscrace procsss (apabilicy and must be complecad using
inieial production parce fres preductisn £ooling smd
procsssss prier to first produstien akipsmnc appreval. IF-1
tasts ars c©4 goatimus i{n sffect uaril process capabilicy i
damenstraced.

 In.Process Taats Thasa 2 {IP-1) - IF-2 ceat pragrem way be
(aplamentad only aftsr precess sapabllity has besm au-
Eablishad. Tants susc ba complaved wich produstiot pArLS an
a concinuing basis. Samples [er chess THSTIE EASE ba Emlaccsd
an s random basis co raprssant Cha sacire produccien
population am much as possible. In che svagc that sny of the
requizenanca in thase tescs Ls ™ot mat. cthe rasscien flan
spasifiad in Ford Q01 Secciom III.E.)1. "ES Tast Paxiermancs

Thds -

#‘

V [3-F29C- ¥Y16-AA
o NN
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MAY Wl Sy 5wy

Swiesh calibration iz te be checksd at coom
Cempararure (16°C-33%C) using ambiene a1r ar
squivalsnc.

Calibrstion saccings shall be specified on che pars
draving vich the sscciags checked afrar ! or mars
prassure cyclas wich ambienr ailr, or equivalenrc.
Frassurs cycls rangs i= £o ba dacarmined by che
mamufsrtursr to insurs swicsh calibracion stabilizy
Tha cut-in snd differencial sat points ara t8 b4
massyred whils conduccing 730 + 30 uillismperas
whils 11.0 »« 1.0 voles D.C. 15 applisd. The cut-::z
potnc iz to ba chackad wich lpocrsasing prassure .

The cuE-ouc point is oo be cheokwd wich decressing
pragsure, and the differsnciasl set peint is te ba
caloulatad using che eux-in prossurs airus tha cut-
MUt DEEEBUEE,

7. Accapcance Requitismencs

Nonconfermunce is defined as any ewiceh peing which
falls ocucsids tha tolarancs band spucifisd sn The
PAET drawving.

Yolcaga drop is co ba msamared afEar 1 o meTe
cysles wicth ambiemt alr or squiveleac from 0 co
10,000 # 172 XPa (1550 £ 2% PE1) ubils consuscing
150 & ¥0.millinmps and 13.0 &+ 1.0 welen D.C. L=
spplisd to che swicch. Undar these consiitions with
cha swiceh clossd tha woltags drop {8 cto s
madurid, Hillivwit cocmpeCipn iotarfide ac
catminels co ba Lase chan 10 silliveles.

1. AGEARSADGS Eauiresgncs

Nonconformanes I dafined as & woltage drep in
axcaay of 100 uilliwales.

d.




@D Engineering Specification
1II. TEST FROCEINIRES AND EFCUTRENENTS {cont‘d)

C. Current Laakags
1. Ipac Becuizamscts

4. Currane laskage is to ba chaciad vich 400 veles. i
Kz sle¢ermacting currsnt.

b. Current laakage in co e checkasd:

{1) Batwvasn thy switch lesds with the swmiacts apan.

{2) Batwesn ths lead and the switch BMeusing vith
Contaces cloaad.

{}) Betwesn sithar lead and ewitch beusing vith he
COntAcCE Span.

2. Accaptance Rasuizeeencs

a. MNonconformsnoe i3 defined as amy leaksge currsmi :n
sxcens of ome hundesd (100} microsmpaze.

D. Erpaf Tear
L. Isst Reouiresemta

&, Subject semple switchas o Jaction A Eo aaCabliah
thair initial swicching pressures.

h. PFroaf cast Iz c0 be condoctind uiing braks [luld or
squivalant ag che sressure asdive. Tasc preasurs
. ahall be au speuifisd om che pact Jdeawing. Teac
prassura shall be isslatsd Ifrem pramswrs wourcs and
hnld far not lass chan X ssceoads.

&. Recheok the swicchas ©o Seaciem A.
1. Accaazancs AsCUIZSESREA
a. HNo evidanos of fluid laskags, ssapapgs. or decep in
EAEC pTaESuUrY graacer ctham 430 KPs. (63 M) ia
peTRicted.

b, A change fn cut-in and CuUC-EC PTSASUISR ETSACEL
than + M Zrom the l_.ai.t:l‘..l..'l. valua is mec parmicrad.

9. Tha cest samples mudt B dastToysd afesr tescing.

é 18 7 L. FZVC. 9F926-A0
MRAMNE oF




L. IESI IRCCEIURES AND EECNTIREMENTS (conc'd)

. Test tha switch for a tocal af J00.060 cyclss.
Cycls pressurs batwesn (low} O«276 KPa {0-a0 pard
and (high) 10,000 + 345 KOs (1430 = 3) pui)

1 0 » &75,00 cyelas: 1] = 1 volrs.Cracs curfenk =i
aonicer funccion.

1) 475,001 - 300,000 cyclaa: 1} : 1 wmlua D.C.. TH
% 30 ms., pur figuve &

b. Braks fluld cespsvacurs to ba 135 = 1a'C soa asbilan:
CARpAYaCurs Co ba 107°C min.

€. Cwelas cace is to be 110=110 cyclas par minuta.
d. Swirtch st opsn and closa sash aycla.
2. Aggsocancs Esgulilsssmcs

a. Afcer impulss tast chesh T seutiens A, §. C. & D
uiing rhe prossdngs astshlished in sach ssacien.

b. Nonconformsnes is defined as amy switch wet wescing
ctha critaria 1o seocioos i, Bb. C. & D.

8. Samples used for this test T ba deacyeysd afcer
all Casking is complatsd.

a. Burse serungeh is Co be checked using braka fluid ox
squivalent a8 cha prassucs mediwe.

. PFeassuriew che svitch o &8.1 HFa (7000 PEl) =minimae
anl hold for )0 ssconds wivrilaems.

1. Masscinos RSSULISBEREL

8. Memconformangs {s defised &8 any svidanow of fluid
laakage or ssspage frou the swiceh of thrfeads.
Samplag used for this tast muat ba dagcreyed alfce-
tasting is complsced,

YV IS-F29C-9P926-Ax
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4. Houne cha swiceh :n cha tast port 1n & humdity
thamvar. Curvanrly released mating alactrical
cormeccor auat ba instailed befors stazt ef zsat

b. Subject the switch o can (10) cenfimusas humidizy
cycles as follows:

{1} Raise cemperacurs co 63 +10/-1 'C over 2.3
hours; st #0-94% calacive humidity.

{2% Hold 3 hours ar &% +10/-2 *C ac 30-940 relaciva
humidicy.

(1) Lower temperacure co 13 «l9/-1 “C over I.1
bours; ac 80-98% remlacive hamidicy.

2, jcceprance Rsculissancy

4. Wichin 13 sinutea afrer complatien of tha camch
mmidity cycle chack the switch to sectisas 4. §. .
D, using che procedurs astablizhed in each secEisn.

b, Komosoformance iz definad ax any swiceh noc meating
tha gricaria in saccioas &, 0. G, or D,

K. Jalc locsy

Taat laquizemsnts

4. RKoynt che switch in che cest poxt Ln & salc pray
chamber. The currencly relsased mating slescrical

connestor and wiring wust be installsd prior ce
starc of casc.

[ L

b. NKepass tha eviceh asuepbly to 71 hewcs of salt spzay
pur ASTH 3-117.

2. Macmntases Ragwiremench

a. Afcer exposurs, chack tha sviteh ta macclens A. B,
¢, D, using the procadurs esteblishaed in sach
Fagtion,

b. HNoncopforgance is definad as any swirech not Asacing
the cricaria in seotions A, 3. £. or 0. Samplms
used for chis ceat oust be desczaysd after all
cescing {5 complacad.

V ES-FIVC.9F926-AA
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1.

Mount chs swicch in che casc perc and stcach che
currently velesssd masing slectrical comneczor
bafors acarc af rasc.

Switches ara co bs wibrated in all ] plasaa wvich
slectrical congimuity being monitaved suring che
sntize Cast. Ses Filgurw 1 for swicch orisacacisa in
cha ) planez. Vibrstism cascs &fa o be condudtsd
it Toom camperaturs using braks fluid. ashisme air.
or aguivalsnt as tha prassurs medius.

Iacarnal pressurs shall be saintaived ac 0 EPs G.
whan cha svicoh iz in che slesed podiciea ang 1. .
tidgs mam actuacion prasswrs shewm sn print vhan thy
awirech 1% Ln che opem pONiTION.

Vibrats cha sviceh ag 1. 5 mu displaramsane (paak-co-
paak} vhils varying tha fxequamcy uniformly from &
ko 30 o 5 He over s } winuce peried.

Vibrats the swiveh in sltarnasce sme-bhaur parieds ia
the opsn and clossd pasinisos fox & sotal of § heurs
in sach plaps., {Tozal test cime iz $& bewrs).

Accaptancs Raguilrasmnti

Aftar the anEira vibrscisn ssqusnes cheek che
switchas to sectiond &. B, C. or D wsing tha

preoadurs satahlisbed in sach swacisa.

Hossapferssnan is dalined as sny avidamss of laakags
or sny chaige in aleecrieal comcimuity/disconcinunty
during the vibracies c¢yeles, or amy swicth moc
seacing the oritaris io ssctioms &, B, €. wr D.
Samples usad for chis tast muat ba dastreyed aftar
all casting iz swmplacad.

oF

13

'

7 ES-FI9C-9F926:AA
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4. Nount ths swiceh in ths cest port.

(1} Apply a B9 + 9 N sxial force £o asch CermimAL

(2) Wich a pandulum apply & &3 & 5 ¥ iwpasc foxree =c
che switeh housing at the srmmcter and.
perpendicular co cha cencarline axld of tha
swicch. 3Sus Pigucs 2 for feren applisatism
polor and dirsctian.

1. Acgapcancs Begulcamenta

a. Check the swickh £o ssecions A. B, C. ami D usang
the procedurss sscablished in eash ssctTion.

b. Norncsaformance is dalined sa amy cerminal or bousing
fragrure, or sy sviech net mseting cha criveris in
asecions &, B. €, or D.

Yasmm
1. Isat RaouiZamsnta

a. Mount che swicsh in the tast gert. Vesuum Casts am
ts ba soodusted A Ioom CAmpeTARUTE usiag sablest
alr as cha praasurs eedium.

5. Subject che switch to § cyeles of vacwess fram
atmaspheric pressuca (760 mm Hy) we am abusluts

peassurs of 13-4 am Bg. Maintain che vacoum for &
ninisun of $0 samends.

2. Moosatsnss RAsuiIMSSOEN

4. Check the switch to seacfoms A, B. C, and D uming
cha prossdure escablished fo ssch ssacios.

b. Benconformance is defimed an axy swirtch not seeting
tha criEaria in sactiews A, B, C. anmd D.

!-....15- poSapn 3 DN P

‘#ﬂ'ﬁ= #ath ph = 0. hee € Pa

Wiy Wl g

W ES-FIVC-9F9Zh-AA
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D Engineering Specification
' II1. IEST_FEOCKITRES AND RECCTIAEMENTE (cont'd)

=

L. Iamparatuce Gvila
1-I.n.'.'.luum

i. Mount switchas in cast pOrEs: Zest Te b ud udlng
SUrrancly caleased brake fluid,

b. HRepeac che following procedure I3 Clams.

{1} Lowar cha suicch and fluid compapaTurs £e Aot
laaar -&0*C.

{1} Cycle the swicchss cam cimas ag L0
snconds/eycles. 0o cvals conaiace of a
prassurs variaticn from 0 - 176 KFa.C (O-40 pai;
to 10,000 ¢ 145 KPFa.C {1430 & 50 PEID.

Nota: Swiceh st opan and ¢lose sath cytla

(1) Raise switoh swd fluid cempararurs cw MO
minisam,

{6) Rapasr Svap 2.

€. AL complacics of Stap b, chesk mnicahas par seccileng
A, B, C, aned D.

1. ARGARCAGCA Racuizsmencs

4. HNomdenfermancs is defiresd oz =y evidamcs of mwitch
fluid leakage. ssspags. or not mamcing che cricaris
of sequiens A, 3. C, and D,

4. Ould Rasistanes,
1. lasc Rasuiissmits

d. Hount ths swiceh i chw Eese port amil orient as
\ascalled in che wehicls.

®. Inscall cha gurrently reledssd mating slectrical
comnsstor (with wirs lasds) ta tha switah,

e. Jequantislly, ismerse che switch Lnce esah of tha
peoifisd fluids, ac a camparacuxe of 2] & 2 °C. for
5+ sacond. Esmows the wricch snd draim and Storw
che swiceh for che mpecified cime at Toum
CampaTATurs, prior Co immersing incs tha paxt fluad.

V IS-FTRC-9F9le.ma

TI-NHTSA 001334
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b.

@D tngineering Specification
— A
111, IESY PROCEDURES AND RECOIRRMENTR (cont:d)

Fluig Jxaan Iias.  _Stozage .z
Rafsrangw Fusl € £ = % a'm. noTA
ASTH DaT1
10W50 Engine Oil 2% = 1 hour 14 dawn
Ethrlena Glycol/ Vater 2k = | bBaur & + L Nogur
50/32 by Volune
Braks Fluid 2& 2 i hour & = 1 Bour
DOT 3
Automacilc Tearwmiision/ % = 1 hour 14 dawa
Powar Stesring Fluid
(sama) ESF-M2c11d-CJ
laopropyl Alcohol/ Yacar L & | Beur ik
30/30 by Veluma
Refsrancs Fusl C, 25 = 1 houx nooe
ASIN D&7]l with
Nathyl Alephol

15713 by Yolume

Far the Flsw Charct. subject Ehe prescribed musier of
issersed swicshes Ce che posc lmmsrsiso cests
spatifisd below:

I11. I. lapulss
IIl. . Humidicy

I11. B. Sale Spxay
II1. J. Terminal 3trength

Aggsacanos Eaguicsssnts

Switches wust fully seec the reyuizesswncs of tha
spucifind peer immersion Tast.

Boncocfermssas is defimed &8 sny fwicsh nec ssetlag
the critaria in esccioms A. B. C, ox 0. Samplea
used for chisz tamt wmsc #e dascreyed after all
conting i1a complated.

V DB-FIvC-9F4ik-an
L] Ti-NHTSA 001135




. [ @il engineering Specifiostion

Iv.

vi.

A.

For PV, 1P-1 and IP-2 cescs. all samples CesGed mudC PaBS.
Having all the tequired ssapie 1ise pass will provids daca
*a suppert tha ceaclusion chat Che swicch has A RinLMEA
raliabilicy R, st & given confidence of C. The metacim
Pe-k L3 incarpretsd az sinisus rallsbLlicy epusl cw K, ac &
confidence C; chus P90-.30 oeans a minisum reliabilisy of
804 &t 0% confidanca.

All samples mist pass is the seacistical Cast actapranas
cricaria staced For cascs vich 1008 frequenay: or Jsmplss
From loce. which czould have & varisble sigs.

om P b M
]

. Termipals, Contaztl, wF

No changs in dasign, EACAYLAl. PESGAEN st SHNpEERAC augpliar
shall by mads vichout priox spproval Irom the raleasing
Product Engisssring Offices. A8 part of spproving 4 change.
che rslaasing Prodoce Emgineeviag Office will sacablish the
portion of cths Froducc ¥alidatiom cescs raquized c& be TuR
to ravalidata the swiceh. The follmring cable is T8 s ussd

at & guida in decermining the type of tascs cemuired Loy
revalidacion raquirssencs.

AIMING. CRANOR. BKEALIRATION
Prosese se Batewial
— Comsnent Chanan ax e Sanlisc.

Iri. ». &, €. 6. B,IL,
Cormactor J, L. K.

Cass or Housing ALl Tewts

Disc or Disphragn LI, A.D.L.F.1.X.L.
Fitting or Fluld Commetion 1III. 0. E. P M, 1. A
Armmal revalidstion is oot cequired OO0 CAITyOVRE switahas .

LOT_DAFIRLITOR
nlulsd-!hﬂuu-n:hnﬂﬁ::l)mdpuﬂtm

up o &,000 pleses. IF shifrs exvend beywad aight

§) bamzs. of

{
mors than 4,000 plecas srm froduced in s sbiff. the prodmif JuST
bs sapsraced into at lasac two lots.




| €8P Enginesring Specification | I —

TIT.  RECORD RETTICIION .
4. FReoording and record rucentian simll confors wvith Fordg G-
Lal.

B. Produrrion Yalidarion resc rasules and analysis ate Co B8
forvardsd to che relsaafing Product Engineering Office tafors
approval for shipmsnt of productlion RACECH can bs granCed.

. In-Procsas casmc yesulcs shall be availabls &t cha supplisc 1
marufaceuring facilicy for the ralsasing Produce Fagineerirg
Offica and Fapd SQA or ics represancacives Co Ceviaw ob
TRUASE.

VIII. INETRUCTIONE AND NOTEN

ALl swirchas arm £a ba {dencifiad wich tha Ferd parc mmbar.
suppliar i{dancificetion. and a dace code I{ndicacing Cinal
anmanbly.

AllL casc aquipmenc and Test procadurasd far ceacing co cthis
spacification ousc be spprowed by cha raleasing Froduct
Inginasring Office and ne changs Ln squipmmnc or procedass Eay
ba mads wichour chalr wrictan concurTEnol.

Teat pore awnfiguration Lo shewm in Figue J.

Q-eings. if ussd (n che deaign. shall be fres frem cucs. nicks.
abzrasions or amy other damags wvhich would vesslit in & fluid
laak,

AlL swirches smsc have a shipping cap inatalled awvar tha poEx
chyaads co pravint contimivarion. All shigping caps musc ba
approved by cha ralsasing Frecust Isginsering Offive prier ta
production lnoscporation.

All swicchas that da net pass chs dalibrakion test ars cB
sither ba resdjosced and rechecksd. or scrapped. (Salvage af
CONpOUMNE PACTE parmittad wich 1004 reinspecEien).

If preduct nenconfsrmance occurs far cest Seutiems II1. 3. £, D
E., P, and J, praduscion shall ba atopped and che prebless
coryaatad. All producrion lots shall ba soresd 1008 prisr Te
shipsant, Suspsated nowcenfazmsnes of anty shipped parcs shall
ba reporced imsed{ataly co tha relsasisg Frodusc Ingpinesriag
offica.

1f noncanformsnce of che scariscical acesptance eTisaris ofCurs
for test Sectioms I1I. G. M. I, ¥, L and M. & canse ©= racall
the subject vesks production end to scep produtcisn may resulc.

14 18 VYV IS-FI9C.9P92u-Ah
FRANMY Qr AEVISED asiin
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ASTM B-11T7. Salc Spray Testing
Fard §Q-101. Qualicy Syscam Scandard 1723 Ediclam

ES-FOER.L4ALGb-Ak, Spacification - SLV Amsy . Tira Connsciar

£9-F2YF-9CT39-An., Spacificacion - Servo Assambly Spese ComETDl

15 18

V 13-TIvc-97924-Aa
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2D Engineering Spacification
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VIBRATION TEST - SWITCH ORIENTATION
Firou=eE 1.

83N AXIAL

FORCE 45N

IMPACT
FORCE

}ld-'rl

TERMINAL STRENGTH-LOAD ORIENTATION
FIGURE 2.

16 18 V B JNC-HT9R0-AL
| PAavE or REVISED MABER
AT BN ARAT.al . TI-NHTSA 001339
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JLTRA FAST 1

RECOVERY fay

010DE | X ~i2.3 0
100 01 \ 300 mH  MINIMUM
=87

DEACTIVATE SWITCH
TEST SET UP

FIGURE 4




Appandix. 4.2.1
Initial and Final Characterization
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Appandix 4.2.2
Burat tast Weibull

TI-NHTBA 001347
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9.

f!i

o

18.
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3

Enter desirad confidence level ()7 I
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ESTIMATE AND TWO SI0ED 90 % CONF[DENCE
INTERVALS FOR DISTRIBUTIQN PARAMETERS

SHAPE (BETA) PARAMETEZR 1 68,720 fnumi) .
LOWER LiM[T 3 13.970 luaw sumdnd @ %)
UPPER LIMIT : %139.0182027351% 1,
SCALE(THETA) PARAMETEN: 8923.140 [ mawalt

LOWER LIMIT $ B8Z9.3715 (ip vwmms @ Wz}
UPPER LIMIT ' 9018. 143

o L suEgmss oF B e & € WL muouE
T VALUES FOR SPECIFIED LEVELS OF RELLABILITY

nilﬂ.il'b.lail-i-iliilt-i-ﬁ.--lll.llc'lniriﬂnli
* WEIBULL SLOPE :33.97
¥ CHARACTERISTIC LIFE a29.358

NG, RELIABILITY(L) TINE
1 T2 8544.%170



Appandix 4.2.)
Vibration




ey 11T} ENVIRONMENTAL TEAT LAS REQUEST FORM
{ONE TEST PER REQUEST)

ENGINEERING

' I:A'I"E ”l" e2/fo0 AEGUESTED §Y Ao Hragsais

AEQUIRED COMPLETION DATE _ H{gﬂ'gg

pEVICE T703L =3

CHARGE ORPT. MO. 727 |0 no Z0/893 REPORT NO. Fid a3/ L
AEPERENCE SPEC. NO. £3- F2ve ~ 3328 A4 TESTED BY &dé

SOURCE OF TEST SAMPLES __ PdJ7ow 448 courLeTioN DaTE {7~ 26 "9 0
QUANTITY OF TEST 2AMPLES g

TEST AEQUIREMENTE: (TC BS AILLED IN Y REQUESTOR)
PR ASE RN VIgART e TESY PER ATrrwcadEd, ridze
EEVCEE ARE /40 AI AKX SETUATION, TNVE P g &
PRESSVRE 15 (2 f.)(na,-::): 7’76 22

Br pbove.

TEST ARRULTY:

See altached

SQUIPMENT USRD: CALIBRATION DaATH: MEXT WA DATE:

TINHTSA 001331




— N — - S—

- | <P Enginesrdng Specification

I11,  IEST PADCIDORES AND ASQUIRENENTS (conc'd)
L]

I. Yibracicn
1. Iaac Baquizaoencs

a. Msunr ths switech in rha cenc port and Attach cha
currantly celeased sacing slaccrical eOPRetter
bafore acarc of casc.

B. Switchas acs ©0 be vibracwd Ln all ) plames wich
wlscerical contfswiry balng meaicersd during tha
antirs test. Ses Flgues 1 for switah ariamtatisn in
the } planas. Vibraciom cescs ars ©8 b comdustad
80 toom TeSpATATMES uwiing braks {luid. asbient sir.
or aquivalent 48 che pradnos kiU,

e. Incernal prsssurs shall be waintained 4t 0 KFa G
when cthe sviteh is in che clessd pesizion and 1.5
cimas mAx actuation prawwuzs shéwva o priat whan Cha
switch is in ¢the opsn pesicion. _

d. Vibzats the switch st 1.5 mm displacessot {paak-Ce-
.pesk} while varving cha froquensy unifarmly from 5
e 30 ca 3 He sver 2 ) mimuce parim.

4. Vibrata tha swvitch is altarnass sfd-hiur perisds ino
cthe wpeon and clesed pesicians Cox 2 ctecal of § hours
in saah plane. (Tetal tast tims L2 14 heors).

1. hccaorance Raouirsssnts

a. Afeer the entize vibracien saquente chack thy
mwvitzhas o seations A, B, €, ar D using the
pracedurs sscablishad in ssch sactiss.

b. Wemconfarmance is dafised as awy evidecss of leshage

in slecerisal sontimuivy/iisssntitmicy

during chs vibracion cysles, or my switsh it -
mating the arivaris in seations A, J. C, or D.
amples used for chis cast must be destroyed alcar
teacing is completad.

|

7 I2-P29C-4T924-AA
MR

——

6h PD 284722 roves stvios wm, ma? 14 men TI-NHT3A 001252




EVT 1282=-110 RUN 1 11-20-00 Y=AXIS O«0X O=REJ MHCM
POST TEST SYEEP & 182 DOWN

1
a




EVT 1282-110 RUN 2 11-20-G0 Z-AXIS B=0K [=RE)
- POST TEST SVEEP # 102 DOWN

10N ¢
a

B & & & i

TI-NHTSA 001354
- I I J
SCO 1000 1500 2000 00 IO 000 430




POST TEST
ioN ¢

EVT 1202~110 RUN 3 11-20~00 X-AXIS OwOK O=REJ HCM
SWEEP # 182 OOWN

N

l bl i

10-2 HZ LIN

S7PSLS-8 SINE YIBRATION

] 5 T
SO0 1000 1500 2000 2300 30D0 9500 4000 4900



Appandis 4.2.4
Tharmal Cycle Day/Time/Tesp

THET LOT N,

Feerio ar

g

TLEMHTSA 001338
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Appapdiz 4.2.5
HBumidity
|
TI-NHTSA 001353
Y&ST Lov wa. TEST e
m MATRRALE & CONTEOLE g
INSTROMENTS WP arvuasond.s e




Ferm L5VS ENVIRONMENTAL THET LAS AEQUEST PONRM
{ONE TEST FEA REQUEET)

w/j2s/s0 ENGINEER“M“ Ren'  Rve6rER/

DATE

REGQUINGD comeLeTion bate _ _/2/06/ 90 EXTENS! / ' z;-f.!l
oevick I 7RI T
cHanc perT. ho. €7 o wo SO/093 aeront no, _/3V¥-1/0 d
ARERANNCE 3080, W0, ES= FZve. - 35524~ Ad TESTED O¥

SOURCE OF TEST sasLis __OES/ew 2 44 cousLETioN DaTE @ S

QUANTITY OF TRST SAMPLES r-4 | 1

_mnmmmmnnunmnm:
PLEASE RUN HomiDrTY 857 PER A rricysl.

TEFT PRRPOAMAD: START ! {1:30Am {-29 GolrTwuus )
STOP . g:ooPM j2-2-90 Gun)

TEST REBULTE:

ECUIPMENT UED: CALMLATION DATE: MEXT OLE DATE.

TI-NHTSA 001359



8, HNounc the mwicch fn tha casr pact im & bunidicy
chasbar. Gurreacly calessed sacing aleetrical
comaatsy sust o loacallsd befere scaxc of tant.

b. Subjsec the swiceh to taa (10} comcimusus honddity
oyilis sa follews:

(1) Laina cemparature te 45 +10/-1 *C over 1.3
houre; st 30-95% ralacive amidivy.

(1) Nald 3 bours ax 45 +10/:1 *C ax 90-900 relative
midicy.

(3} Lawar cemperacura oo I3 +10/-1 *C sver 1.1
bouxn; ac §0-M4 relasive bunddicy.

a. Withis 13 mizuens sfcar semplocien of che camth
_ﬂqzhﬂﬁnﬁﬂhm&l.:.
b, wming preasinrs sstablished tm sash sescioen. -

b. Soomatsrmanse 14 defimed as any svitsh net meting
ths sritaria in sestioss 4. B, C, ox B,




Appandix 4.2.8
Salt Spray
THNHTSA 001381
TERY LOT M, Y -
TEITRD BY
APRAOVED BY MATEMAALS b SOMTARE [oac
DATE M-91-11 INB‘M" ATTLINONG. WA WYY [PADE M




_ =%=-3
Paven $81H ENVIRONMENTAL TEST LAS AEQUEST FORM
{ONE TEST PER REQUEST)
| G
OATE tijz9/90 ENG I N EE.B,LH“ vy HON Lise 8kt
RECUINED COMPLITION DaTE Y2/ 06 x ; ey 2L

cpvicy ___S7PSL 5.3
cvanceourr.ne, L27 om0 £2/293 | mmonrwo _ L3YS /14
REPRNINCE sPuc. v, _H5-AQVE-SRIZd -AA | teyreo av _LAA
SOURGE oF TkaT saumes D U764 LAS | coumamonoare L2390

QUANTITY OF TEST SAMPLES &

TEET AEDUIREMENTE: {TO B FILLED N &Y RECLIRETORI
PLEASE AUN SHLr SPfey TEST PAw ATTACHED

TERT FEAFO NED:
In' 0900 s1-30-90
Out. 0900 J2-3-90
TEST RABULTE:
HUWPHINT t;lﬂ: CALIPRATION DATE- MEXT OUR DATE:

TLNHTSA 001362




A Jisunt the swizeh 1o the cesr pert Ly 4 humigicy
chapber. Curzemcly relsassd maxiag slsecr
tonxipgtor Bast e inscnlled bafere yemsx Lans.

b, Subject thm gwiteh te tam (10} anidicy
cyslas ax fo :

{1) RLaize tamparatihxy o 10/-1 "€ svur 1.3
houzn; s P0-Hin eive hantdicy.

{2} Beld 1 haurs 3 10 *C at 9-71% relaniw
mmidiey. .

£3) g’ teaperATUTe Bs 13 +10/.1 r 2.5
palies; ac 00-90% calactive manidiny.

2. LRI -
4. Vichin 1) sioutcss afcver camplacion of the tenth
haridiry tyals chosh the swiceh © sitiond A. ). €.
T, wing the preseduzs essablished in sash seaxien.

b. Roncenformesss is defized as amy mrissh wet weating

4. Newmr che switah 1o the test pert in 2 salt spewy
chasher. The surrastly celussad mping sleaxrisal
sommneney il wiriog mmps be Lastallad prise e

senbly us 71 bouns of salt sprwy -

i
%

i
e
|
i
'
!
&

PO BT AL e eowmeee o g o THNHTBA 001363
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Appandiz 4.2.7
Fluid REessistance

TI-NHTSA 001384

e BT o

TEATED BY

b ® o




FORM 0. TR VoW

QATE NECKIVED

W!?%b_e

A 1 =2 ~

ENrLaYER MO,

JOE M.

NO, ARALTIED
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Appandix 4.3
TI CAS-296

TLHNHTSA 001308

TEY Jlﬁ-




o =T ot g wmiig — r , S——

TEXAS INSTRUMENTS |INCORPORATED

QAS 296
FORD MOTOR COMPANY

- — o e -

TL B/N CUSTOMER £z CUSTONER
SIPSL2- ES~-ESIC-ING2Z-AA FORD-AUTD
STPaL2-2 E3~ESTA-INOZ4=AA FORD-TRUCK /XELSEY HAYES
5TPSFI-~-1 ES-ETYC-IMNB24-AA FORD-SURFACES /PP TTS
3TPSL3=1| ES-ETIC-INB24-Ad ANCHOR-SWAN
STPSFI-% ES-EQOC-ZCZB3~CA FORD~-PITTS
TIHNHTSA 001387
MPasTaEmYn MR QUALLTY ASSHRAMCE igs M. REY!S 10NS
ot SPECIPICATION) 2% le o
J _Javpes . Texan INSTRUMENTS A 1871570
e 571784
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LIR DESCRIPTION DATE APEROVAL
First [ssum S5/1 /84 M. Garfin
A Typed to dise §, a/1%/87 H, Cerfin
and reviewed by O sngineser
deleted SEC S{in=-proacesd}
added SEC G(auditing]
relfabi ity becomms SEC %
- | Caver Sheet = Add mname. changs 312,89 J. HEynes
part numbar
2.11 Changs to 2.10
3.0 Oalete inspection log sentence
1.2 Acd sertence
A, 1.1 Changsr sanpia (293 delste
{a) (b)
d,1.1.C Ravisa sentance
Ad.1.4 Change to 4.1.%, resord santance
4.1.9% Change ta 4.1.4, reword santence!
delste upon comp. = ste. to 4.1.1
5.2.5.4 Change P/N1 Act.: cycle Countu)
delete (A)
[ Dalate saction entiraly
Doc 1, Oisc 5, Rev., B, QAS 296, Sheet Z oF 11
TI-NHT3A 001388




1.0 SCOPE

This specification westablishes the Inspection criterla.
muthods, standards and resctlion plans for the [nypection
of the SYTPS pressurs swltch. It is the Intent of this
gocument €5 heesk or sxceed requiresents set fortn by Forg
Motor Company purchase orders and engingsring stancsrads.

2.0 QEFINITIONG
2.1 This spacification is applicabla to all production units.
2.2 Uniess optherwise noted &!1 3ampling plans allow zero

defects (reject on one defect).

2.3 Eveary gffort shall be made to employ statistical sethoos
(X &4 R chart, precontrol. etc.] to assure on gaing
process control after capabllity has been demonstrated.

2.4" A route card =shell accompany sach sublot of matsrlai,
after it obtaina identity.

2.5 A lot i3 defined av that quantity of devices which Is
homogenous. A lot shall not emcwed B hours of proouet fon
or 4000 devices. IFf ane day's prodguct ion sacgeds a00Q
devices wb~lot numbars may be used. A sub-lot of The
same shifts progduction will be rotedd with & letter ana
will not excesd 4000 oevicws.

2.5 Unless otherwise specified, all rests wlll be cooductea
at room smiblent conditions,

2.7 Final inspectfion will Do accompl fshed 'n picordance w=itn
section 3 of this QAS., A Reject MNotice (Forwm no. 5341
shall be initlated and thae applicable resction plan will
be Inltisted.

2.8 Spaclal [nspections and reauirements will Do sccompi | shed
In accorgance with section 4.0 of this GAS.

*The routs card shall Ircdicats the link no., descripgtion.
date, oparstor nusmber and [Aspection stabtwus. {Ware applie=

abie.)
2.9 Raliabl] €ty tasting wil! by sccomplished per asaction 5.0
of this OAS,

Doc |. Ofsc 5. QAS 296, Sheet 3 of (2
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3.0 EINAL INSPECTION TEST

{ The Folliowing (mapections will be accowplighed on com-
pleted devices. When a discreoantcy I3 sncountsred,
Quallity €ngineering will be notified by & reject notice
(Form 9S341). Tear down amalysis or other means will be
smployed to sacertaln the cause of the discrepancy +nd to
aafine what corrective actions will be iAitiated.

3.1 Pr rg T r

Five {51 devices per box selected ot rendom. wil! pe
visually chegcked for:

A, Code ~ Legibllity and correctness of code

B. Crime  RAing and Hexport-frae of denty, nicks,
scratches, surfacs contamination and othgr defoarmat ey

C. Chack base for crachs, bent or deformed terminals and
large surface danta.

f. Record results on "Impection Log Shewt.”
2acking

Check all shipping jlabwls for current Engineering
Ravislon No. and snsure correct custamser part numbar i4
on labael and davice., Ensure Ighe's on Box afg in correct
position and teglble,

APECIAL INJPECTIONS AND FEQUIREWENTS
The following chart 13 to be uited as & Qulae For ipacigl

teating of oilots prior to bulid. Results will be ysgd
th! Fingl Tnapsction For thesa attributes.

Ooc b, Dise 5, QAS 206, Sheet 4 oFf |12
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RANDON SAMPLE - 18 PER PILOT LOT
CAL I1BRATION (4.1.1) - |8 DEVICES

L0 _DEVICES 4 DEVICES 4 DEVICES
CURRENT LEAMAGE FROCF DIRENS IONAL
4!'.2 ‘1!.5 4llli
1 MPULSE CAL TBRATION TERM'L STRENGTH
4. 0.3 4.1.1 a.1.7%
CAL 1BRAT1ON SCRAP CAL | DRAT 10w
ad. .l 4.1.1
CURRENT LEAKAGE CLRENT LEAMAGE
4. l [ ] : " I L] z
PROOF PROOF
A,1.4 a4.1.4
BURST PUSH OQUT
4.1.5 d. 1.8
SCRAP VACLUN
4.1,%
CAL 1BRATIOM

d.1.1

CURRINT LEAMAZE
a,1.2

PROOF
4.1.5%

4.1.1 1 i i

A. Efghtssn (18} devices will bg 1004 testad For
calibratian, creep. and VItage arog using TI autamatic
et gy lipment.

B. All tpsty will be accomp! ished sfter tha third cycle
with the switeh conducting 9 ta |Dma at 14.0V0C.

C. Tha actuation releasy pressure wil! medt the cultomer
requirements a3 Indicated on Envelops Drgwing.

Goc 1, Diac 5, QAS 296, Shaet 5 of 12
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0. The rate of presiure cChangsd {(ramp-ug. raME-OwWn) wil’
be 19 PSE/Sec.

E. The disc snap Ffunctlion  must oCCcyr within 13
millisecondas of thw contact continuity to DAaIs the creec
functlon.

F. The voitage drop across the contadct areq iy
automaticaliy Ccheckeq by the tast equipment.

G, The voltage drop will not excesd 200 PV wiklk & 5.2 =2
16.0ma cyrreant flow through the awitch.

H. Davices whnich Fall myst Ge 3eQregQated From accectab e
units arnd appropr lately ident[fled by category.

1, Rmauits af the calibration creep voltage drop Ttest
shall be maintained by inspection for I ysars.

NOTE: The Automatic presiury CRater prov [ des SCTpen

irndications for Actuation, Relesse. DIFferential. Voltage
drop, and Crese Tast 30 discrepencies can be categorized.

Syrrent Leskaas TESt
Ten . {10) devices per sanple of gightesn (18} will bw

meaiuted for currdint Jsakage. The Current laakage 1% o
b mymsured with %00VvDE, &0 Hx alternating current

appl Ted, The currant leakage 3 to be checked a9
Fol lowa:

A, Batwesn the terminagls with contacty opdn

A. 8stwwen sach tarminal and switch housing with Ccontact
-

C. Batwaen aithar terminal s Switoh MOUusing with
contact clowed

For lot scceptancey the measured ‘~ahage currsnt shal! ~ot

axcdidd ohe i1 awpare. Record rasults on ingpection
characterliastic data shast.

Doe 1, Dise S, QAS 296, Sheet 6 of 12
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4.1.3 Imenjlog T3y

The same ten (10} devices from test 4.1.2 will og used.
The switches shall have an  impulse test witn 4.0 vDC
apelled and the wlitch conoucting 5.0 ta 10.0 ma. The
Rressure medium vaed shall be cuyrrently rerfgased Dower
steering Fluld or egquivalent, The 3switchrws wlil! pa
cycied as per the table (n section 5.0.

NQTE: Upon completion of [moulse teating the switches are to
be tested per Para, 4.1.31,. 4.1.2, 4.1.%. Recorg resylity on
[rapeetion Characteristic data ahest.

£,].4 Prook Teyt

The same ten {10) devices used in 4,1, wil! pe u3ed. The
teat I3 to be conducted using powsr atewring Fluld or
squlivalent as pressure medlium, Tast pressures shall De
2000 PSIG. Teat predsurs |4 to be 'solated From presiurs
Source and held far not less than 10 seconds. For lot
Jcceptancy the switches shall not show any svidence of
all lsakage, sespEge or drop In presfurs greater than
25.0 PSIG. Recaord retults on (nspaction log. Upon
congletion of proof testing, the switchas shall ba testec
for Calloration,

MOTE: The test samples must De scropped after tasting.

4.1.5 Burst Tgat

Four (4) devices per aspis of sighteen {i8) =xill ng
burst tested. The burst pressurs medium shall Dy powsr
atesring Fluld ar sguivalent. The oewiteh I3 &0 ba
pressurized to 4900 PSIG and heid For 30 secondy aialmom,
Ffor sccoptance all switches will not show evicence of all
Ivakage or ssecpage from thae awltch or thresds. Record
datys on inspection charsctaristics ceta hwet,

1 Sampiey used For this test must be Scredcoed aFter
testing s completad.

4.1.6  Disgnglons) Checka

Four (4) devices per pliot will be checked for gimensions
an ol lows

A. Gland Diwmgnslons Dia. 312 & .004"
B. wWidth .060-.080

Doac 1, Dlac S, OQAS 296, Shaat T af 12
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C. Length 2.4350 Max, {(Go-gage]

D. Crimp Ring dfa. 1.2%5% Max [ng-90 oRQw)
€. Hex 0.562 & 0.005"%

F. Thread {Go/no-go-gagel 3/8 -Z4-LUNF-2A
G. Connsctor end dimenslons (per orinti
H. Terminal Locatlon and Dimenslons {(Go omges |
. Racord resylis on Inspsctlion Log.
d4.1.7 i r T

A. The sane Four devices used in 4.1.6 will by spasurso
Far tarminal strength.

B. The switch 3hall b mounted in & special Ffarce teat
gage.

C. A pancdulum shall apply a 10.0 Lb, (.41% b &t 1.0 T
Impact Force to the switech housing at the connector end.
parpandicular to the conter Tina axis of the switenh,

D. Upon complstion of the test, the switches shall be
tested For Callbration, Current Leshage. and Proof Test.

E. For Iot acceptance all switches shell not have any
ctearminal or housing fracture, s must pays test deflred
ADowe . Record rasults on “Inspection Loag™.

4.1.6  Push Out Test

The same fouw (4] devices used n 4.1.7 will oy tested
far push ouk fForcy. The switches will Bbe mounted In teat
atand with a force gaga. For Acceptance, tha teraingla
will withetend & 20.0 ID. axigi push force.

4.1.9  Vaguus Test

&, The same Ffour (4] dOevices used in A.L.8 wil] be
tasted for vacuum.

8. The awitchey will be mounted iA & test port st room
tomperature using sabisnt alir as a pressurs macfun,

C. The switches will bDe subjected to 3.9 cycles of
vacuum from atsoypheric pressurs [760 mm Hg.) o an
aweltute pressurs of i8~-Z2 mm Hyg.

Goc 1, Disc 5, QAS 2%, Shweet 8 of 12
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0. The vacuws prysasgre will b maintained For &0
sgconds .

E. Ypon complietion of the teat switihes will ba tested
for Calibration. Current Leakage, and Proof Tase,

F. For acceptance., all switches sust pass all tests,
- n i d 1w rigt

All salvaged material will be Inspected prior to use. Ten
parcent (I10L) of thne salvegsd Parts or ub-a3iembl igs wi'’
be Inspected to Ostermine that they conform to print
spaciFflicatlon or engingering stangdards. 4 dgfect reauires
ratiflcakion of the supsrvisor or group eader by & reject
notice (Form #3341) and & resample after cocrrective
act lan.

4.3 Recorgs Retention

Route cargs, control charty, [(napection characteristic
data shests, test Fforma. |storatory test resylts, gage
reptétatil ity atudlies, and anginsering spacification test
methods must be retaired through the current sodel year
avwi for ore year thersafter. All records will e
avallable for review by Ford Wotor Co. repragsentatives and
coaies of Individusl reecorch wil! be furnished uwoon

recast.

5.0 GELIABILITY
Relisbl ity testing wilil b sctompllahad par the Following
schadule.

5.1 eE TEST SANMLE S17F FREQUENCY RiN MO
Humlidity [} F XL PaOe . 85
Salt Spray ) Ziwr il . &5
Vibration 19 27y PiO= . 90
Vacuum . ] 2fyr 1 Y
Tewparatura Cyclie & 2fyr Pid= 8%

NOTE: Additional rellabillcy testing may be accomel fshed to
assure product conformsnce.

5,2 Test Procsdurga:
5.2.1 HalgdiTy

s.2.1.1 Mount the switch (45 gegreess From verticall In the test
port in & huwidgity chasber] curremtly released sating
alectrical convectar mat be  Inacallsd bafore start of
toat.

Dac [, Dfisc %, QA% 29, Shest % of 12
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G.2.1.2 Subject the switch to ten (10} humidity cycles &y fol'!gus:

A, 8 hourx at IA°C minimum at 930 to (00T relative s
igity

B, Lower twmperature to 249C maximum over & 2 four period.

C. Ralse temperature to 38°C minimum at 90 20  a0%
reiative hunidity owver a two Rour perfod.

£.2.1.1 Within IS mlrutes after completion oF the tenth ~umigisy
cycle chech the swlitch to sections 4.0, para &.1.1.. &, 7
[ 1al~ B T Y

5.2.1.4 Nonconformance i# defined as any aswitch not meet.ng "~
criteria In sectiony 4 pars 4.5.0, 4,1.2 angd 4.].4.

"S7PSFI-3 to be mounted horizontal

5.2.2 Satt Seray

5.2.2.1 Mount the awiteh horizontal i the et Dot in & ta'E
spray chamber, The currently relsssed sating aslsctrical
cannector and wiring must be Instalied prior to 4tart aof
test.

5.2.2.2 Expose the switch assembly to 98 hours of salt spray per
ASTH=H |17,

5.2.2.3 After dxposure, check thir switch to sections 4.0 para
dol.l, 4.1.2 ancd £.1.4 uning the procedurs sstabliqhed in
cach sgction.

5.2.2.4 Nonconformence i defined &% any witeh not sgeting the
criteria In sction 3. Saspisy yied Ffor this test must Or
destroyed aftar all testing I3 completad.

5.2.3 ¥lbeation

5.2.3.1 Mount the awftch fn the test port and attach the currently
rrvlesased mating connector before start oFf test.

5.2.3.2 Switchey are to bDa vibrated n all ¥ planss with
alsctrical continulty being monitorsd during the entire
tast, vioratfon tssts are to bw conducted 4%t room
tomperature; using bDreke Flule, amsblent alr, or sauiv-
alant a3 the prossuras madlun.

Doc |. Dise 5. DAS 29, Shwet 1D of 12
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£.2..3 tnternal pressure shall be maintained at 50 + 2% P51G when
the switch (s in the opened position anc 1450% 25PSIG wngn
the swlitch iy in the clossd positlon,

£.2.3.4 Viorate the switch at [.%5 ma Jisplacemant {(oerak o pegk)
while -varying tha Freguency uniformly from % te 50 to § =z
ovar a8 5 minute perlfod,.

5,2.3.4 vibrate Ethe switch in alternate ond-hour BErfiods - Sme
open and closed positions For a cotal of B hours in s8c™
plane. ([(Total test time |9 I4d hours)

%.2.}.6 After the antire vibration seauence chech the swlitchey =2
section 4.0, pars #.1.1, 4£.1.2, amd 4.1.4 yiing Tre
procegures satapllished In sach section.

£.2.1.7 Nonconformancs s oefined as  any evidence of |lzakage or
any change In electrica! continulty/discontinulty during
the vibration cycles. or any switch not mesting the
critaria In sections 4.0. pars 4.1.1. 4.1.2 and &.l.48.
Savples used for this test must be dastroved after ol
testing 31 completed.

5.2.3.84 An an alternate procedurd thw vibration test specifisd In
the currently releassed Light Truck Engineering Powsr
Steering Pressure Switch Specification say be ussd.

5.2.4 YacLium

5.2.4,1 Mount the switch [n the test port. Test to be conducted &
roca temperature using ambient &ir an the pressurs L LR e

§.2.4,2 Sybject the switch to S cycles of vacuum from stmosgheric
pressure (760 mm Hgl) to an  sosoliyute pressure of [8=-22 mm
Hg. Malntalm the vacuua For & minlaum of &0 seconds.

5.2.4,3 Chach the switch o sectlions 4.0, para. 4.1.).. 4.1.7 ang
o 4.1.4 using the procedure establlshed [n 2ach sectlon.

S.2.4.4 Nonconformance s dafined as any suitech nokt meeting the
arltgria In saction 4.0, para. 4.%.]1.. a.1.8, 8w 4.1, .4,

5.2.5 Isrperature Cvgle

%.2.5.1 Mount switeh in the test port. Temperature tast to De ron
using currently ralsased power stesring Fluld.

5.2.5.2 Sagk switches For a minimum of B nours at -40°C. maximum.
Aftar soak, whila the switch/fluid are still at thils

temparsture, check the switch per sections 4.0. paras
#alal, 4, 1.2, and 4.1.4,

Doc 1. Disc %, ﬂ"-..'p 296, Shwaat 11 ofF 12
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5.2.%.3 Graduatly Increass tha fluid temperaturs to 275°F ana the
amlent temperature to 225°F over 2 hours time (3%F minute
maximum). Soak switches for a minimus of 8 hours at 275%F
minimyn fluld temperature and 2259 alnimum ambigne
tLemograture. After ascpok, while theg switch/Flyuig are at '
at this twaosrature, chaeck the swlitch per sgction &, 7,
para 4.1.1, 4.1.2, and 4.].4.

5.2.5.4 Nonconformance s defined as any switch mot mgec-~g tre
criteria In sections 4.0, para 4.1.1, 4,1.2, 4.1.4 afre-
elther gosk period. Calipration sattings sfte" soa=
period are to be as Follows:

Actuat ion Pressure 490 PS| + or = 100 PSI
Relgase Prgsaure 200 PS] Min,
Minimue OiFferentlial Prgasurs 150 S|

PN i 1 1 ol F L ’

STPSF 31=1 400 » or - 50 $30.000 &5+
SIPSF 3-%5 375 « or -~ 25 500,000
SIPSL 2=-1  45%0 + or - S50 200 Min 150 MIn 22%5.000
S5TPSL 2=-2 350 + or - 50 120 Min 30 Min £2%.004Q
5TesL 3-1 430 + or - S0 200 Min 130 Min 22%.00Q

NOTE: For calfbration Test Yoltage 13.0 + o ~ |WVDC

Tast Current S=10 MNil1lamps

Tast Tewp 16 to 19 Deg C
&.0 AUD I TING
G.l Ta proavide uni Ffors ey svatpiatic procedurss For

conducting an audit for a singla pspargtion or v gntirg
product | fne, Aydits will be conductid to (nsure si)
oparations are in contral snad being performgd to the
latwst sanufacturing stantards and procioures and comply
ta both internal and customsr drauxings and specifications.

6.8 The detaltod instructions for conducting an Madit wil! be
found In QAS 299,
6.3 Arsss to be jnyiited

A. PROCESS SPECIFICATIONS (OPERATIONS)

B. SPC PROCESS SPECIFICATIONS

C. ROUTE SLIPS

0. PREVENTIVE MAINTENANCE

E. BLUE PRINTS

F. TOOLS

0. QUALITY (PRODUCE/OPERATION)

H. STATISTICAL PROCESS CONTROL (5PC)

1. HOUSEKEEPING AND MATERIAL [CENTIFICATION
J.  SAFETY

Doc 1. Disc 5. QAS 296, Shawt 12 of 2
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-M5G Mf= 000B4680 FR=S5301 TO=CPRPC SENT=0L1/09/91 J1:548 pM
Rf=0QES8 5Tw=C DIV=0050 CC=00175 BY=5801 AT=0L/0%/91L CGl:5¢ 2

T&: VYinhey Barras YINN
Dave Czarn ZARN
Mika DaMattia POA
Charlie Douglas CPPC
Jog Schuck WHLZ
Matt Sallars PCME
FR: Stave Offiler SHO1

EF: SAE J513 Update - Contact with SAE Committss napbars

il IRl e ol sl N N I S N My SRS N - NN | 1 L

My purpesa in contacting tha SAE committes vhich vrites Jil12 wvas

to discuss the isguss we’va run into; specifically the difficu.ty
in preducing and neasuring the tight tolerancs on the chaafar, and
the telerance stack-up wvhich, at one axtrese, allows a guast:snable
hydraulic ssal as J513 ia presantly wvrittan.

I apoka with the chailrman, Harry Patal {Parksr-Bannifin, &14-273-
7070) who informed na that 4 ballot was filed on $0-13-31 t3 change™
the tolarances in tha spac. from +/~ ,.002" %o +/= .008%. Harzy

then raferrad ns to the committes mepbar who iz most swpart in
automotive fittings and is ths same man wvho wrotse the ballot. Stan
Bragdon [Parker-Hannifin Brass Products Div., §16-694-9411).

1 spoks with 8tan, who seeld L0 ha ¥ rsasconabls and helpful.

Ha axplained that he received inputs (from whara? ies this co-
incidanca? or is Ford ar ona of tha Tisr-1’'s involved?) indicating
that tha +/= 002" tolarance was unraidlistically tight, and
sugyascing a change ta +/=.009". Hix rolas (until I contacted hia)
wvas to sinply writa the ballot, not necessarily to parfarm any
analysis. Tha ballot must be approved by the rest of tha committas
which is made up of both "producsrs™ and “usar’®.

Apparsntly whoesver suggested ths toleranca change WS unspecific
33 to how to apply it, bacause Stan chose to saintain the old
plplmun (in ouxr sice this is .233%), se the nav talasancs becoRas
L2308 +j= 005", This shifts tha nominal UP by .003" vhich ia tha
wrong direction by By analysis. I swplained this to Stan, vho 1z
now VERY intarestad in sssing my toleralics atack-up analysis. .
plan to inmadiately pull togsthar a clsar, concisa report based cn
the many pages of calculations I've amassad and sand it te 5tan.
He will than analyzs the situation to determine if ha agress wvitn
ne, and possibly modify tha ballot.

what this all neans is that the ralaxed spec’s vhich Bruce Peasse,
Jin Cosaingd (Kelssy-Hayss)} and I have agresd upon may in facre
becoms tha SAE wtandard if all qous wvell.

Regarcds,
Steave 0.
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Page 1
Mr. Suan Bragdon  91.01-00

DRAWING 1

This dRwINg 13 a Cross-scelion SImitar 1o Oravanp 1 Shown T the icmad 3 o5 o ie 070
dimensions, with 1wo averlaid vicws ol lhe male. une & may. imctaent Eoang o Jomieeom -
the ocher al min. dimension "E” und mux. dimgnaon K- wsng UW RKw. JDPOMS 3 et

The proposed dimennon changes foc "E™ a5 shown. are: 2337137 oldr bocomes o207 £ fume
2307 (3.33mm) (new). The proposcd demensson cnanges (or K~ 2 showm, am oM. :fu - o
bocomes (H3" (1 10mMM) - 0557 11.30Mm 1 inew . NoiC ON MCLNC JONYCTSIONE. <Mt DUmAS. . .=~
may be apparent  Thix a5 dug 10 (e fact 1hat DOW occitiyl INGh 3 MCLAC JIDEMMOMS M = oo
simultanecudly i.e. Ti's cusiomar prefors manc while InG supptich PIRICT JCOIMa nen

Both probiems explained abowe. ballfMung and runmung oul of LITEad. Muve boen moulids = a0
“ortl-Cage, NG DOLOMING-0uL can Oceur 4% xhawn i DRwwng 2 and the Equatd popuon 11 5 i
full thread in the fomale is commels loculed above the spoc. raparemen, ai 13 maa.

DRAWING 3
Inciwded [or iniormauon. this drawang (s the complimene 10 Dravng 2 whert ¢ KMAK n ~a0en =
IS largast conu scal dimcnnons. again with two overiud vicws D1 NG mule.

AN AR R R e

I un pressndy comducting an expenment 10 ke the sucgmy of the hydrmaln seal veing the sow
dimensions. Male pars hove boon cremed 2.cach nd of Lhe REw JMCRAIONS §.2¥0"- 230° ). o, (umhing
o maxicem rusow, and 1 quaniity ol offuhe-shell fcmalc pans have Heen MCDUKD ang w0 it
obtiin parts near each ond of the Fig. 5A dimemom. A manc thighhigh hghiow. lowpn.
lowdow) hag besn asscmbled. pronf-cnod 1o 4000 pe, and o presemudy underpeng 3 500K ow:ie i
(R combined with 2 thermal cycle tost, AL the time of this wnling mughly J00R .ot afe 2ombu:s
with no evidonce of leakage whatsoever [fowl any of the sim combatlism.

In Giosing. Sum. it would be grealy approciated if the SAE 1512 COMMINCT wiksd COMMIET I 000
informacion and recommendations ax pars of Your cxiung bailot 1o 1NETCRE NG IHEIEE 0N JIME i+
"E" from DC4imaly i+~ .0US.

Thanks and regamds,

Siephen B. OMlar, Design Engineer
Texas Inruments Ing.,
M Forest S5t MS 12-20

Allebaly, MA 02M3
Phone: (308) &99-1332 Pax: (S08) &99.3153

Enclosures
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TEXAS
INSTRUMENTS
09 larmary 1991
Mr. Stan Bragdon
Pasicer-Hatmfin Brass Products Div.
300 Parker Drive
Otsego, M1 49078
Stan

I'd llke to I eApnest my appreciaion for your conssderaiion of Uws MAKNCT, TEEMOME e changes ©
dimensiors and lalerinces of Flgure B and Tabis 5 of SAE JS12 OCT 80. Per ow wicphono
conversation of OF Jaouary 1991, 1 have cnciosed uwee 3cale drawongs labelled Demwang 1. Drawang
2. and Drwwing 3. Nz that each of these arawingy 1s per the 3167 nooweal tubes €aReruons.  As -
[ dascribe aach of the Jmwings, | +ill simuwllanoously cxplien U [CAIINY DENsR Lhe
changes 1o J512 This work is Uw ol o1 muwal sffons berwean mysell. o
Motor Co, and Kelaey-Haves Co.

TE

|

Thiz is 3 cross-sedtion assembly drawing of tha ~female™ l!lllml’ll!ﬂlﬂﬁs.ihﬂ
Table 4, so-called fomale becausc il is the fomale-chrasdod vomporens; and e “male” plug per Fig
8§ and Tabla §. This drawing shows n potenual problem o iplerancy siack-up.

The female’s cons mat I5 o s smallest, 1.0, largos dispengion “K”, smallent dimermcn ™. xmalicn
dimersion “E" with most saue aogie, 41" The malk plag's chamier is 2 1 langa 1c. lgen
dimension "E” wilh most acum anglc, 41°.

Two poblems are thoun in Drewing 1. One 3 thal 1he maka boloms-oud before the scaling surisces
can meel  Tha other iy that when dimension "K™ of Fig. ¥ is m the mummus of 030" a3 shown. um
pula the requimd location of the et female thread 11 01X {dimowsion "7} winch o below e 1312
allowanle size of 0137, In oer wonis. ciuET 1he theeads in e femaic 3w WO ORED CNOWER. Or
comversely iy made thmad is wo cioss o the end of the par

In order 0 oncore that te asaling surfaces ulweys mact firk, ic i Avoid cither boWGmaNg Or NEvhag
out of thresd, It is proposed tam dimanacns be changed s two aeas.  One, dimeawon "E™ of Fig.
H be reducad. snd rwo. dimemsion "K™ of Fig. B b ealasged.  Nows tha your preyent baliod 10 changs
lerances of J31d scwnlly inerearer the nomunal of dimenpon “E-. whath is oOAmry 10 lus analya

Afer requesiing exmmsive quoses for producing the male pan., fOm Crew-machene howics. S0M-
headers. and mujor brake componene manuisaurcrs. TT has discovered ta dw 1312 wierwos of
004°(towl) on dumenason “E” of Fig. § is nondinmcly cosily © groduce. Thus anNoWeT fatior 1
consider while moommending changes is Lo INcrease the IClerANcs © MK LS PIAL COONDENCE 10
produce. Yet another issua is the messurement ieehrique for dieenmen “E°. Neidhet EARGAR] Shoifet

Wﬂimmwwmmmw;nmm
{R&R), The gaging issue i positively influcnded by the meresas i wolemnce  well

THNHTSA 001382
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Appandix 4.5
Supplier Aegquest for Enginearing APproval
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C i Repen- - - A "
X T e . No. :4758
€D Suppller Réquest for Enginsaring Approval

bare, _dovezper 30 .30

SWITCE 4SEY - SPEED CONTROL DEACTIVATE Ex el -}
{DELTA)] FZ¥C = SF924 - Hi

CHANGE: Hunn E_cm U Ok Y

The production part, as showm on ralssasad drawing, uweilizes an offsat polaricy way.
At the cims of ISIR EX cescing, mating elsctrical coonactors wers Dot availadila.
Thua, Eeating procesdad yaizg 2 staodard ceocersd polacicy ksy.

The ::litinn of tha polarity key hay oo sffect on fusgtion or parfermsace »f the
mvitch. '

r———pr——pr—— VORI O MCILIFY MMM DIV T T =
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INSTREAMENTS
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TEXKAS INETRUOMENTS INCORFOBATED
CONTROL PRODUCTS DIVIEION
FRECISION CONTRAOLE DEFARTHENT
34 FOREST SIREET MI11-18
ATTLEROAD, MA 032703

S "
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1.0 GENEEAL

1.1 PBRaleaszing Office: Fayd Moter Company, Passengar Car Brake
- Systand Enjanmering

1.2 TI Part Humbkar; 5775L5-3
1.3 Cuatomar Part Humhgr: FMC-9r314-BA
1.4 Spacifications: Ford Kngisesring Specification rcuombar

idaltal ES-FIVC-9F324=Ak
1.5 Mpplicable SREA{3): # L47640
1.% Date af Completion: 90=12-13
1.7 Quantity of Units Tastad: 12

1.8 pisposition of Testad Onita:

1.8.1 One device, 99-15-3]1, uas autops.ad

1.8.2 Six devicas wers destroyed during st ites: 1.5}

1.8.13 Tha rempindar (guy. €3] ars held in quaraotine at
TI

1.% TI tast iseries numbar: 39-1%-00

2,0 TI Prussurw Switch tast raport Rumbar: TF3/91/23

TENT Loy Mo, JTEY TR
m n.s i T P AL i i Tl
::H:u |N5]'Tn_|;_JHEN13 # PSR, ..o A i:‘.’. 3
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2.0 CARCTIVE

squipaent .

of tha J512 spacification has highlighted areas

Larpass~aide) wers unavailabls. This SRER granted

housings, producticn valiaated in 1584,

Thia pattery of teats was pacfoarfiad to damansccaté the ability =t
SIPSL5-3 to conform bo apecifications, in fulfillment 27 tae
raquirements of the Initial Sasple Inspaction Report.
vara bullt uiing production componsnti and praduction asjesp.y

Tha SAE JY12 makazl-te-setal ipvartsd flars hydravlic ses. 2zec 2n
tha bexport continues to ba optimized by TI. Ford, and Tier-.
suppliars’ saginesrcs. Racantly, the SAE commities which RALDTALSS
J512 bacans involwved. {Sea Appendixz 4.4) The dimensiooal study

improusment, which is currsastly in review by Ford.
ordar to sasat Tord's currant neads, thé haxport is producsd Lo Lhe
presant J512 specification by modifying standard produecticr
haxparts (TY P/H 27373-1 used on S7FSFI-] and S5TPSF1-5!. Theas
parts wars thes plated by the aod producar, Elco Industries ins..
Roeckford, IL., te the TI production plating specificataos.

Une SAXA (sees Appandir 4.5) wvhich ralatas to this cteast has beapn
fijagd. The finel production switch will aclliza a Fusl-injuctor=-
styls contactor (may alae be known 25 3 "minitissar® or "Boich-
style™) with a pew, offset polarity kay to foolproof. AL Ebhe tima
this testing was started, offaat-ksy sating conbeceors (1.8,

conduct all testing wieh srasdard 37PS-geriss CAACArMd=-Kay SWiLCh

Units taited

C e m

of potentiai
Lowavar. .0

A . R ———————

pacrmiIslaon Lo

|“—

MATERLALE & xR oLE
LMRDL
ATTLE NN, s EFND
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All switches ware testad to Ford Enginesring SPacificat.an ga.td.
ES-FZVC-9r3dd=-AA. A copy of this ES .13 includad 1n Appundax 4.1
Fragadural details ara therafore omitted From the presantatice of
refults in woBL casms. In thaie ipstsnces vhare tha ES procedurs
methodology is modified, a2 complate arplanation af tbe aitud.
prooadura 13 prassnted. Faor 41l tasts, raw data 13 1ET.uded o

Appendiz 4.2.1.

A flow chart is includad in the BS (frame 4 of 18k, ax folisws:
All tast deavices ware subjwct to an initial chardcterciration
ccnaisting of Calibration, WVoltage Drop, Current Laakage. arnil
froaf. Davices wara then dividad into groups pac the Ciow chkart
and aubject to tha indicated tests in the iodicaced srder.
Flioally. all taztadl davices warse subjmct to & Tinal
charwctarizacion Which way identical ta the inltial
charactarizacion.

Mo failure to meat glven ascaprAnca criterii way obsecved for ary
caat. All switchey pasaad.

ET T
INSTRIMENTS B ettt we frie—
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1.1 CREIBRATION

J.1.1 Procedura: Calibration 13 checked at coom TeOpSratule
using anbisnt ai;r as the Dressure Sediur.  Caiibzat.orn
sattings, as spacified op the part AraWlng, ara actust:sn
{alectrical contacts opening) at 30 - 160 psiz, arz
ralaaze jcontacts recloying) at 20 PG minamaa.
Actuation valuss are recorded on the 3ixth Ccy<le, after
subjecting the awitch To Lwo (2) Prasmurs cysles ta BIg
palg minimum and back to zaro, [oliowed by thiwe 13,
cycles to 1.1 tioms actuation presauie EANLELS and Lack
Lo zerQ. The change Ln CoORLinuity 131 wemasured whilse
conducting 730 +/- 50 millaiamps at 13.0 == 1.0 wolte DT

Equipmank : custop T1 dapigoed and built pressurs
check station, using Ewize Model OMS6165 pressure gage
calibrated oo & regqular quartarly schlddule. Contasuity
ekangs measuted on custon TI dezigned and Bualt aquipment
meating the above a4lactrical paramstercy.

Initial Aesults: ALl 72 devices tasted wera found ta be
witbin specification.

Final Resulea: &6 surviving devices (6 destroyed in 1.5

Burst} ware found to ba within apecificatiol. !

Tl an Ll o e Tl §

TEXAS dane
n--l INSTRUMENTS * ATTLESOACL Ua M

TEST e
=
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3.2 'YOLTAGE ORDP

j.2.1 Equipmant : Fluke #Modei 80200 Dugital Maitireter.
calihrated cquartariy, used in cocjunck:on with  *he
continuity equipment in 3.1.2.

l.2.2, Initial resulta: The average voltege drap was 0 & |}
oillivalty, and the stéadazd deviation was 2 E. ALl

valuea are sigrRificantly Delow Chw spacificaraon 7 7I7
Eillivolts paximum.

3.2.1 Fical resaults: The avearage voltdge drop was 7. d
Millivalty, aod the standard deviation wag 2.9.

SATESALE & DoAY |y
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3.3 CORRENT LEAKAGE )

3.3.1 Equipment: AszoclLated Resaarch HyPot Test unll yaed a5 Fowar
pourcq for 500 VAC, 60 H: tes: circulb.  Fluke Mode. 1:5CE
Rigital Multimeter calibrated guartarly, used €o Reds.se
valtage crop acrpas a ierias resiatanca of ol WEFILE v -
5%) .

1.1.2 Initial resulta: Information could bBe obtaihed direct.y f:isa
ingpaction of the daca wirhout 4 nesd Lo calculace sTATL1IT:7%.
Mmasnrisg terminals et case with suiteh closed. =msaiyring
tarminals to casa with switch open: and mReasur.ng betusen the
termipals: in no case did the lsakage current &xcesd . 2%
microamps . All wvalpex ars Alghificantly DbDelcw the
apecification of 100 microamps.

3.3.3 Final results! Again, no statistics. Sane LhIsa SEasuIemeris
az 1.3.2. With tha exceptioc of three out of 71 parts.
typlcal currsat laakags values AL# 93540CLally unchanged I1om
ipitial results. Thras parts, all undergoiog Fluid RessiCance
Tapt 7.9 and Salt Spray Tast 1.13. sghibited valuss alevated
fXve the typcial. One was {(approx.f 61.7 micoOalpd. ohe wad
(AppIox.} 0.0 mictoamps, and obe wasd (BPProx.} 4.4 microamps.
Tha 63X.7 microamp deavice, 939-13-J1, wai carefully autopszied.
Bafors any disasssably took plice, an aXternal iAvesTLgat:sn
showed 2 wvary smal] awount &f unidentified pink-coler ligula
ioside the connector hausing. The bypothesis 13 that thk:a
liquid wvas yome wmixturs of fluids from the Fluld Resistince

- Taat 3.9. One posaible sarrance path for the [luid 15 past
the aeAl ©o the mACing CORDACtDr: AAOCBAE, bBighly unl.keiy
path isx directly chrough the plastic bogsimg. Upan

disasssmbly of the device, mipute svidance of the zams raddish
fluld was detected inslde the aswikch cavity:; howaver. the
initial apd final millivolt drop =asijurebenty (tmat 2J.3)
demonatrate oo abformality in slectracal switching propesties .

Currant laakage Tor all devices was below the apec. of 10C
microamps. All devicas passad.

TS LOT MO, At
"l'll‘l‘l. ar

AR &Y ‘lm sap T mail & COnTRILE e
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1.4.1 Procedura: Calibratlon readinds ware CeEcordéd anly after
proof t&acing. Test Lrfasdure was 3000 p3sy per the park
drawing,

3.4.1 Equipmarnt: Enarpak modal P-1%) hydeaullis hand pusp using

Engrpak hydraulic fluid a3 the Ppressurse  Eediu=
HAydraulic fluid is rescved Irom che devices u3ing 4
coambination of vacuym  and rasadus-Icee 12LVaL
Spraych (TM) HRi-Tech 02002 TF Electricil Contact Cleaner.
U5 Gauge 131714 reading to 3000 psig with 100 ps:
incrmants, redolvabhla to 50 pai., calibrated qUaELeT.y.- |
Cuatom TI designed and bpilt safety epclosure. l

A e

3.4.2 Initial Reaults: Mo avidesce of fluid leskage and no
dIOp in twit prassure was obsarved an any davicsa.

1.4.3 Filnal Rasultsa: N5 svidencs of floid leakage amd no arcy
in tast pressurs vas cbhserwed on any device.

TR
ATTLE AL aLs S [ n

TI-NHTSA 0013197




3.5.1 Davites ctgstad: 9%-15-317 thru B§-15-42.

1.5.2 Pracedura: A preasurea of TO0Q peig was applied and hals
for 30 zeconds wminiags, Prajsura was thes inireasad
slowly until Failors. FaLlure is typically signallas ’Ir

by & sudden desp Lo cast pressurs af Savaral husdred pi..
The peak pressura attained as this occurd 1S5 delined as
the burating poist.

3.3.3. Equipaent: sama a3 3.4.1., with the addaticn of Enacpak
gauge reading to 10,000 psig with 1100 pas L1DEEMMENTS.
rasolvable to 50 pai.. calibrated qUirterly.

1.5.%. Easpults: All aix devices pazimd 0 seconds ac 7009 parg
without avidence of fluild laakage orf 4TS 4is CéEt
prusgara. Frassure was then increassd until tha fairlorw
point' defined in 3.5%.3, and a Waibull plor ganarated.

Sea data sacticn 4.2.2. Osing the atatistical acceptancs
oritaria froam the EE (fradmd J of 1V, & BlDLEGE WelDuwll

alopa {bata) of 313.97 and a minimes Characteristic Life
(thata) of §829.8 paly was calculated at 30% coofidencs.
The 0.7d reliabiliry ac 0% confidence iz B6344.9 ps;.
Thus, tha parts azcesd the burst specificatiom of 7040
paig by 1344.9 pai.

THUT LAY Wo, Tar R
raTes o
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3.6 VYIRRATION
3.6.1 Davicas tasted: 9%=15-43 thru 99=13-40.

1.6.2 Equipawnt : vibration table., Ling, model AIJF wirh
Hewleti-Fackard modal 5417 controls. Ax tank waith 350

Palg ainicun pressucized Kitzogwn waed O actuste devices
with at least 1.1 timsy maxisncs actuation spwcification

on part drawing: 300 paig * 1.1 = 330 ps) mifisus.

3.6.3 Meaults:  All six switched wal Thd ACCHPTANCE CEil#rld
in the ES (Frame 9 of 18; sactjon I11I. 1. 2.).

e INSTROMENTS W sttt v z
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3.7 VACUIM
3.7.1 Cavices tastad: 99-15-49 thru 99-15-54.
1,7.2 Equipmsnt : Kisnay vacuum pumnp. Sansotec Ppréisurse
tranyducer range 0O-15 pala calibrated quartarly. with
Fluka model 8020B Digital Mulekimeter rsddout. calibrataed
quarcsrcly.
J.1.3 Results: All xix davicas mat the accaptancsa CELLELLA 1A
the E5 (frame 10 of 18; saztion IJI_ K. 2.].
[TENT LoT ao. IHI_HI’l
Fl.l‘l'lnl‘l"
LARERIEY B uluu.u.m Ig
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1.0 TEEATURE CYCLE
1.8.1 Devicas taptod: 99=-15-55 thru 99-15=80.

1.8.1 Equipsanc: Thermotron acdel S5-4 Hina-Max anvironsental
chamber capable of -35 C to +200 €, husidaty
URCORE rolled. Custom TI desigoed and bBuslt cycier,
utilizing Enerpak intwgrated hydranlic Ppressure sQuece.
TIAlE Programmable Logic Controller. HOOQ servovalvy ancd
cimirollar, Simpson ignal gqebetator. and oppasLng-
piston floid isolators, cto pioduce a hpydraulic-fluad
flow—typa primary wicth a brake=flyid dead-end-typs
sacondary terminakbad with 4 Ji-station sanitfold squipped
with internal heaters. Capability o 5 Az at O=1300 geig
oyals. Custom TI desigoed and built 24 station Switch
Monitar Clireuit whieh automatically stopa tha cycler in
thea wavant of absormal awitch action. defised ax
continuity change which does rot crack tha signal froa
the sigral gesarator. Themmotcuple resdauts calibratsd
quartarly.

3.8.3 Reaulte: All 3irx davices wmat the aoceptaoce CrLitdrid in
EE {fyaas 1l of 18: saccion I1I. L. 2.). Dats shast an
section 1.2.4 shows actual flvid and ambient talparaturss
sctained At sach cygla.

e [
e heners B OEET

TI-NHTB8A 001401




3.9.1 Davicos teated: 99-15-01 thru 99-15-3€.

3.58.2 Equipngnt;: Fluids a8 called our in ES table Iframe g
of 1B8) ) approprints Haakers and atOCAgQE APPATALUL; wanted
bogd .

4.9.23 Agsulcs: The Y6 deviced were divaded ATS GLOUPE 43

follows forf subssquant tasting. Asxjules of LhEazs tefi:
Ars INRCrtad Balow.

1.1 Inpulsa, -01 thru -12

3.z Tarminal Scrength, -13 thru -24.

3.1  Humidiey, -23% thru ~10.

3.4 Salt Spray, -3l thru -34.

TEIT LOT B,
L 1 4
m :;-n-u. INSTRUMENTS b ATTLERW, Ma WTED im 1s
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.10 INFULSE -

3.1¢.1 Davicms tested: 99=15-01 thru 59=13=1% from Fluid
Fasistanoa ta3t X.9 and 9%-1%-61 ghru #9-1%-71 vifgur
davices.

i.10.2 Frocadure: All 24 devices actually ran 525.G00 presaurs
cyclea. The first 475,000 i3 dons uapowared, with the
Switch Monitor Circuit functioning. From 475,000 zhzru
500,000 cycles ona-half of the 4 devices Ara powsrad.
This is dus to the fact thar the Load Benk only has 12
atations for cost, alis, and wvaight coasidardtions. From
500,001 thru 525,000 cyclas the other balf are powared.

3.10.3 Equipment: Aams a3 3.8.2 wvith the addition of 3 cuitom
TI dapigned and buile l2-station indoctive losd Dank. par
the scheapatic found in tha E5 iframe 18 of 18: Cigure 4.)
usad in thae last 25K cycles.

31.10.4 Raaples/Discusnion: ALl twanty-four SevLces pPaided the
AccaptAnca cbitaria found in tha E3 (framm 7 of 10;
ssction ITI. X, 2.}.

This tust may ba zegarded =y the ona aof the =gt
rigorous, This Cest is Tun at slsvated taEparaTturs {133
€ fluid), alevated pressurs (1450 paig. 2 He). spd teotal
cyclas {applying beoakes 5 kimes per mile fer 100.006¢
ailaz) which axcesd canditions typleally found in actual
Retor wahiclas.

T LaT W eI o
[TENTED &Y —
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3.11 TERMIBAL STREEITH *
J.11.1 Davices castad: 99-13%-12 thru 99-15-24.

d.11.2 Bquipmant! Cuscem TI dasignad and burlt fixtures for
gaging tearminal movemsnt aftar force applicaticn apd for
application of impact via 2 pepdulum. This squipseant i3
ragularly used on Ehe 37F5 asssmbly lina 1h E&RELLDG %o

TI Cuality Assurance 5Specification 296 (seaw Apperd:x
4.3y,

e W A | Razulta: All twalve daviceas passad the acceapLaocs
criteria Found in the E5 (frame 10 of 18: sactian LI!. :
JI 2-} -
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3.12 EUMIDITE
3.12.1 Davices tasted: 99-15-3% thru $9-15-3{,
2.12.2 Equipment: Humidity chambar REK modal 55.

1.12.3 Results/Discussion: Plyass note that performing 2 full
charactarizetion per the ES conjigts of aciuataien,
ralessa, millivolt deop, cuccenr leakage, and proof.
Thit battary of tasts whan paxformad on siz 1§} devizes
takes approxisataly 2 hours to cCompiate. Tharafare
"Withis 15 ainuees..." called out in the ES iframe ¥ of
18, segtion III. G. 2. a.] if an acesptancs ragulrssant
that is physizally impossibls toc meat. Evary #ffart 13
mades to complata final charactarilacion within tha two
hour pariod statad ahove,

All pix deviass pissed the Acceprancs critaria found an
tha ES (frama B of 18; ssctiom III. G. Z.).

syl & DN TR
e
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3.13 LT ESREAY

J.13.1 Davices tascad: 99-15-31 thru %9-15-J6&.

3.13.2 Equipment: Harabaw salt spray chaabar,

3.13.3 Rosulta: All six dwwices piased the JCoeptapce criter:a
found ip the ES (frame 8§ of 18; sectaion IIXI_ H. 2.}




Appandiz 4.1
Ford Engilnsaring Spacification
{deltal ES-F2VC-9r49Z4-Ah

[TENY LOT Na

ARV

3 -81-11

Iﬂa%s‘b o g =
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Thix specificacion covars the cear ragquirssents fex Che zpasd
concrol dageriveata sviceh -9F9%G- uwisd in the slacczonic spurd
sencro}l systam, Daeign changes on che svicsh asseably ov iCa
componancy shail not b mads vichaur csaplisnca to Jeccion 5 al
chis spacificarion amd written approval froa the reilsasing
fraduccion Eogingacimg Offica

This soginencing spsaification inm & dupplomant oo tha relessss

draging on the sbhowe parr. and 4All Tequirasents SEIL0 SUSK B

=t o addivien o all echar requiressncs of the Pt drasing

Hinimen Seitiures necssddXy fof SAEGBATEACLIRE cvilstcs o Chans
* caguiramancs arw given in sach ssction.

Tha snginaszing rascts,. sampls sixes. snd test [requencias
conkainad within chis anglpssring specaficacion eaflacc tha
ninimm requirssency sszablishad tw previds 4 ragular svalustion
of conformence co dagigh incent. The snpinaerlng CTEsc pragram
ln intepdad as § suppleseanc co wermal sataxial loapescions.
dissnsinnsl chatking sl lh-procass coacrnls, and sheuld 1e s
wiy agwnrasly influsmsd ScheT LESPSTLGN SpATECLEES.

3 wupplisfd sy leplesenc diffedémi tast salple 43Zan Ana
frug! ias praviding chags changas bave boowm Lmaleded in 4m
al s Lonrrel Flan agpreved by cha dsalpgn reaspensihls

! . Product Enginsaring CEfice sl concurrad {a by 34

T1. PROCCTION YALIDAITON MM LN-PROGESE TESTR

* Produccion Vallidacies {I7) Tescs wemit b4 complecss saziafac-
torily with parts froa preduatien tssling (i precelwss
thate possibla) hafara 1SR spprewal amd sutierizsciem [er

- shipesnt of pokisotion paris cam ba alffacted. Parts Sust ba

revalidated complecely, ot puf Sectico ¥ vhangver asy change

(s mads vhiah cowld poasibly sffecx paxe fynaciom erx

pecfarmanGS .

+ In=Peocass Tast Mease 1 (IP-1) - IP-1 cases aprs utad s
deSSEALTACE PrOvESS capabilicy amid suar ba seaplesced usLBg
imirial pemdustion pares froa pradacrion taaling and
AFBoases griat ©a CLIret prehacich shiphant spptwval. [F-1
BhEEE AFs E& codtimue im affsac wrell preasss aspabllicy

! deraaTTacal.

= In-Prscasy Tasts Paase I (IF-1) : IP-2 A4k poegrten aay ba
implepencad caly alver process capability has beem su-
cablisbad. Tests muac ba complecsd vich pratccisn parta en
& csntiruisg Wafis. Samplan Car dheds Tescs S b salestwd
on & tafdom basls ©a rwpresent thw satice poideiies
pipulation ns such oy pessible. In the swent thar apy of chw
equicansats i Haass teprd v mar sme. che tesanies plas
spacifisd in Ford Q01 Seatisn I1Z.E.3. "#1 Tasr Pecfermamce

V oEs-rc. Mk aa
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&. Iwicch calibration i3 o be chagksd at Tooa
camparacurs {L67C-35*C) uxing amblanr aLr cr
aquivalng.

b. <Zalibratiom asCcings shiall ba apacified oA TRe par:
draving with tha sacctings checked alcer 2 o more
prassurd cycles wich amhlsar six, or squivalenc .
Trassurs cycls rangs is c# ba decarmimsd by tha
panufaccurar co Lwnaurs svieeh callbracien atabil:i=zy
The cut+ipn and diffacascial sar pewncy axy to ba
magsurad while comeccing 7530 = ¥ sdlliaspares
vhila 1.0 « 1.0 walzs 0.€. 19 applish. The cuk-:=
Point L¥ Eo by chackwd WiTh LACCEARLOL PERISUCE

c. The cut-gut paint i3 o ba chachkad wich dacreasing
praaEurs, isd cha diffarsncial set point isc to ba
calculatad uging cha cuf-1n PraESWre BIPWE ThA Cwe-
QUL PrENSULE .

i, ASRRRGADCE EegulIamancy

4. Honconfarmires i dafined an amy avitch point whaigk
Ealls cutyida chs colaranca baml apacifivd on tha

pake draving.
B. Yolbags lron
L. Issk Essulcaseccs
4. Valeags dgop i ™ b sessusred aftas 2 ar wora
eyelan vich ambisnt air ar amuivelase fram O £o
19,000 £ 172 XPFa (1630 + 23 FII) whils conssccing
T80 + %0 milllamps amd 13.0 £ 1.0 valed 0.C. 4
sppliad co cha swircel. Undar Chias canlliTisens Wich
cha wwiteh clased cha valcags 4drep be Lo b
maamurad. MNilliwelt coaneccion incerfice st
catmioals co ba lepy chas L0 millivelcs.
2. &ccaprance lssulrassnts
4. Nencebformeses ic dafined as 4 velcags drsp Lo
axcans af 200 williveles.
< 14 LA T TR PR
| AV [- REEED N
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111.
. Cacrent leshage La o be checked wifh 332 wvoats o5
He altarnafing curfant
b. Carrent leakage 12 c# be chackad:
(1) lhoresn che svitch Laads wich Tha COBCLACTE SPEN
(2} BMrvaan tha lasd il tha awitch houming vits
contasTd closmd,
(1) Bacveaan wichar laad and avicch hauying vich cha
concacts apan.
i, AGEepTANcS RROQULTSEANTL
4.  Hoprovformanae is defined as any leaksgs curzect o=
axexss of ona hrungrad (100} sacrcampare
O. Ireof Teac
1. Iaac Badulramsnts
4. Subjecr rampls swicchas ©o Secrlon A 10 ssCablish
thaly ioicial swicching prasyugss.
b. PFroal cest iz te ba condurced using hrake [luld or
aquivalsar ay che prossurs sedium. TeEE FrRASUER
- Jhall bs a3 spacifiad en cha parr drawing Taie
praasurs shall B4 Lsolaced from pressure sourcs ang
hald for nor Luas chap 1O secends.
. HRacheek cha switches ©o Ssctien A.
1. accancance Esgnireimencs
i. Mo svideoos of fluid leskage, suapagsa, or drop wn
Tant pratiuks graater chan 430 Wra. {62 PFSI) 1s
parmitied,
b. A changs i{m cut-in and eur-sut pressgutes FLOsEwe
than t 3% frea che initial walus is DA pepmlcred.
€. Tha tamc samplan sust bxr descraysd afcar cezcing.
L]
6 11 V os-rove-ameaa
s oF AV A
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Impulac

Tore BasuiCemants

d. Tant che swieeh For a cotal of 300.000 cvcles
Cycle prassurs batwasn (low) O-17%# KFa {Q-«0 p11
ard (high) 17,000 » Jab KFa ilad0 = 40 pai;
Ly O - 475,00 eycles: L3 » 1 wolcs.Cracy curcanc iz

BOciTaE Ewnerion.
2y &75,001 - SO0, 000 eyelas: 13 = | wvolts D & i%
* 50 sa., pat figure &

b. Braks Fluid cemperacurs €0 be 115 = 14°C upd gabiane
Exgpacaturs to be 197°C wmin.

c. Cycle race 15 co b 116130 cyclas per mifute

d. Switch suss opan and clasm amch cvcle

Accagrants Racubreisdry

a. Aftar lmpulss casc ehesk e sseTieng A. B, ©. & &
uying che procedurs ascablizbhed L8 anch seccien

b. Hoocemformancs Ly dafined ae any sricch noc sssting
che critaris ia seccisns &. . C. &L D

E. S5saples usud for thin camt sust ba dastroyad aftar
all tescing 13 completad.

| T4 1)

Iaxc Raguizament

a. Burst strangeh L[5 to be chacked usiog braks fluid or
SQULIVALARE Ax Tha pruisucs mediug.

&. Premsurizs cha switch Em &0 3 NP2 (7000 PRI} sinisus
amd bhold for J0 sacomds mamigus.

ASSEREANCS RedulInmamil

4, Neocopformancs Li dafinad as sy avidesce af £luid

Liskags or isgpars Frrm Che wwitch or Chymads.
Samples used for chis tant must b descreyed after
codting ia completed.

VYV es-rove.amre-aa
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IS FR TR R T

Moung the sawibch in The Casc pofs 1n 4 bumidicy
chmahuy. Currascly Telssased SACLRE #lecrrieai
COnnacEor wuat be jnscalled befers scave of canx

Subjece the svicck o tenm (101 centipuous humsdicr
cycles as follows:

(1Y Ralss cemperacurw to &3 +LO/-1 € ower 1.5
beurs: ac 30-90% gelarive manrdity

(2) Hald 3 beurs at 63 «10/-1 "C at -0 Telaziww
humidiey.

{1) Lowsr tewpmcatury ta 25 «10/:7 °C svar @ ¥
houra: ac #¢-98F ralacive mamdify

ACESEEADES Rauulsngsntl

A

‘I

Wichin L3 sinucas after complastism of tha cameh
huamidicy cycls check the swiceh C» ssctiens &. B €.
D, using ciss precedurs sitablished Ln tach sectien

Henzanfarmancs Li defimd 4 amy wwireh net meacing
ths eriterfa in seccloes &, B, €. oz B,

Heont thas svitch in cha cast port LA & malc spxay
chaslvar. Tha turrencly relamssd msting wleccrisal
commastar and viring weic ba installed prisr ko
acacx af casc.

Expesa Hes swicch assssbly to 12 heucw »f salc sprar :
par ANTH B-117. .

Ascantancs Reaguilssaacs

[

Aftar sxzposuze, chack Cha svicch co sactisoa &. §.
€. N, wiing tha praasdusy spcablished in amch
ssction,

Nomoonfsrmanca ix dufined sy a0y wwitch soc ssaCilg
che criteris in escelena &, B, €. or . Semplas
ussd far rhis vese mant be dancyeyed aftar all
cascing 1s complacsd.

7 ES-FIVC-0FY2h-aa
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U1, IEST PROGEORES AFD REOUTRIMENTS (cows™d)

' I. ¥ibrarigg
1. Tasc Requizzesncs

4. Mont Che swatck Lo che c4sC porc sod arcach chy
currencly relsgaed sacing slacericsal sssmsccor
befars acare of ewik.

b. Swiechas ara to be wibraced im all 3 plases with
shactrical contimicy being mouiteTad durlag che
apcira tase. Saa Figurs 1 for seizah avisszaciss Ls
the ) plamss. YVibriclon casts ars ©F 0 Chndut el
At rosa camgecaTurs usimg brale fluid, ashient air.
or mquivalemnt ai cha prassucs edius.

e. Intarnal pradgurs Shall ba saimceicved ac O KPfa C
whwn the swicch L3 in the closed posicies and 1 1
timgd BAX acCusficd jrassars shown o PrARC wivekn o
aviceh b2 in Cha apay pedirion.

d. Vibrace cha awitch a4 1.5 su displassashs {pask-go-
paak) whils warying cha (Teguency wumiieclly froe 3
te 3 oo 5 e ower & 3 misucas paricd.

#. Vihrata Ehe switeh Lo alfastulCs sne-heur pecisds o
che spin auil clowsd paaicisvs for & secal of 5 hours
in sach plams. (Total TASE Tlhks L8 24 hawrs).

i.  Mcanclocs Rasuiresents

a. aftsr cha apeipy vihretion cagquapcs chaek cha
swipches o Sactlons &, B, C, or D milng chae
progsdurs ascallishsd in asah ssacies.

! b. Nomngeoformsnes fv defioed s any svidesss af Lueskags
ar any changs iz slastrical coutlamity/dlscebtisuicy
during tha vibratiss Cycled, &I 45y WITCR AOT
wenting the cricuria La sestivws A, B, &. of B_
Samplan waesd Cor mhis CadT guar ba degrraysd afcar
all rasrciog is complaced.

9 13 V -V Al

LU L B T T R Y
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FERT W HICETRES N A IERTE T RS

4. Heunt eha aviceh in cha cask perk.
(1) Apply a 89 + % N axial fores ca sach cermimal

(2) Vich a peadulvs sppiy & &3 t 3 N impece fores o2
tha swiceh hsusing at the chemectar and,
parpendicular o che cancarlina axis of che
suicch. Sam Figure I for farcs applleacian
point and dirascimn.

i. Maosstanos ESSULIRESREE

&. Check cha wwiceh o sseciony &, B, C, and O walnyg
the precedurses ascablished in sach Lgpccises.

b, Homnonformamce L defimed a3 awy Cofmimil of Bouling
fracours. or any sviteh net mesting che criceria in
sactions &, 1, C, or 0.

A, Hewnt cha swiceh (0 cha Cadf pagt. Vidsoh CAdCE Are
et ba comduaced ar Fem comparanrs Uslng ssblent
alr az chw prassers eedius.

- b, Subjesc che rwicah ts 3 syelas of vepam frem
atmaspharic ytussure (760 wim ) Co i SRASluch

preihice of )-4 mm Hp. HMeipcais cha vaoam for &
ninimus of &0 sncomly.

1. scasscanca Rsowiieemeey -

2, sk che writch to veosions A, B, 5, amdd D waing
chs precadirey ancablished in aash saacles.

b, Measenfarmames is dafirsd sy any swicch nec msacisg
tha ericeris im sacriory . B, €. omi D

Swmlly v 2050 pn z Geme w0

‘-n‘ﬁ.= CRTE N O X P

19 1 V 13- FIvc-aryih-an
AN oF

;
[
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&l Enginesaring Spucification
I31. 1KY MOCEINREE AND REDUIRDMCNTY {cenc:d)

L. Issgazacura Cvcla
L. Taas Reguiramencs

d. Hount switches in CASE pofCi; TAIC 6 DA R udLRg
currancly raleasad braks fluid.

2. EBzpeac the followvimg precwduxe 13 claww

{1} Lawar cha svitch and Cluld temparatucs Lo 4t
luane -&0°C.

(2} Cycle tha pwitthys Can cipay ax 14
sgcends/cyelas. Ooa cyele cosslsrs af &
pENIEMEE wariation frem O - X7 Ele.&¢ (0-wd paur
s 10,000 3 JAY EPFa G (1630 = 50 FAIL)

Bote: Switch wast spen and clese sack <ycle

(3}) Eafsa sniceh and fluld cempesreturs co M*C
- miniies.

{4} Aspsat Scep IZ.

¢, Ar complecion of Scap b, chack swicchas par ssctien
a, B. G, amd D.

I. sccebbancy Rsquicessnts

a. Woncanfermarcs ix definad ix aoy evideoce of swigzh

Cluid lamkage. sespuga, ST 4T SMACLRg te CTLTECLE
- af seerians &, B, ¢, s B

K. Eluld Bsslacages
1. Iaac Asouicements

&. Houny che switah im che tast pore sl orkewt as
iatalled in tha welicls.

. Imcall cha cycrencly releassd saring slacorical
comwacor {vith wire leads) ca Cha swiEch.

€. Jewmamcially, LaBeEss che HEeh 1ace sach »f cha
spaoified Fluids, ac & comparatuxs of 13 = 2 ™, fur
521 secend. Aswews cha owitah sad drais mod 3EaTH
the swicch fur cha spacificl Clas 0C Toum
tempararaca. prisc o imssrsimg imcs Che waxt Elud.

£ u WV ES-TIVC-WTYe-AL
AN oF REVED W

AT U A A
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&> Engineering Specification

1. TEST PROGIOONES MND EECUIERMOLE (sont )

Eafacsnze Fuel € GG & % w'n FoT

ASTH B&Tl

1ouel Eogioe il o= L hour la da¥E
Echylans Glycel/ Wabde i & L howr b = 1 tour
5090 by Valums

Bepks Fluld 74 3 1 hour Wl + L bwur
Dot 1

Aurcomstie Tramgmissious % 2 L hour e dave

Pewar Scaaring Fluid
(nama) ESF-M2CLI0-CJ

[sopropyl Alcobal/ Vacar 2 2 1 hour nooe
50,50 by Veluma

Refaranen Fual C. 1% = 1 haar [
ASTH Dill wich
mthyl &loobol

' - 43715 by Valuma

4. Par che Flaw Chars, subjeat the prascribed cumber of
immarsed switches o rhe poir lmpersisn ENsfx
- 1pecifind bulew:

III. E. Impulss

III. G. Wumidity

III. H. Zalc Epray

III. J, Tarmioal Scramgth

stcancangs Raspuicamabcs

a. Iwicchas wast folly mset the cequirensncs +f cha
spacifisd past Lmmersien CRAT.

b. Bepssufermpnas L3 dulissd ss amy swicch fet maating
tha critaris im stsciecs &, §. €. or B. Sagplas
ussd Cox chin tast mcit be deswxwped altar all
canting iv complavad.

12 18 V ES-FINC-9rTIe-an
A of A0 MU

—
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@D Engineering Specification

V. SIATISTIGAL ANALYSIS NETROOS

A. For PV, IP-1 and IF-1 Caxtd, all sdsplec casiad sust Pase
Having all the raquired sibple size pans wnll provedd Gacs
=0 pappare the sanclusion that che swiceh bas & midldesl
ralimhilicy R, at 4 given ceafidanca of C. Tha DOCECIAR
Pe-R (2 incerpracad ax minims reliskilicy squsl eo L. ac 2
confidetew C; chus MO- B0 swanc & winleos ¢wliakility af
B0% ar ¥ confidence.

B. All sampilas masT pess LF Cha BCATLSCicAl Cosc SSCAPLARSS
cricarin acated for camea with 100N Irkquamey: or samples
Erom laca. which eould have a varishle siam.

y.  REVALTDATION RRCIIRENENTS

A, No chumge in desiph. SACeCiasl, PEOCASE 4I stmPpiMRC suppliac
thall be mads wichour prier sppeowal Erem e Tulansing
Frodurt Engimescing Office. A4 parr of approring & changs.
chs ralesging Product Ingloesring Office will sscahlish che
porcicn of the Proguct Valldaziewm coscs vequised o6 ba run
to ravalldace cha switch. Tha following tahls is Es Ba uaad
ax a guids in dararmining che cypa of Costs viquired far
ravalidarism requireanrs.

MG CHMEE. BEYALIRETTON
Tracesu or Nataiial
T Oupte_or lew Sesmliss
- 1. Tarmimaln, Comeacts. ar IIl. &, €. E. G, A, 1.
Commastar J. L, M
1. Casa sr Howsing ALL Tears
3. Diaz ¢ Dlaphragm 1L, A EF.I.EK.L
&. Fictisg or Fluld Comeatlom IIL, D, L. F, M. L.
b. Amwusl revalidacios iz par reguirsd su asrryoverl awitchas.

vi. Loy DEFIRITION

A Lot in defined as of serw chas wight (1) heuxs of piedutzios
up €0 &, 000 placas. [f shifcs axvasd bayend sight C5) howrs. or
sexd chan & 000 piwcan gra produced im = sbife. cha predusc must
b asparaced lote ar leagar Ewe Lexe.

1] “ v “—'l"*mh‘“

-
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VIII.

A, Fecording and record cacencion skall cenfarm wigh Foyd G-
LaL.

B, Produntion Vilfdaclan casc rapulci and J0d4lyaid are ©F be
forvarded to cha celwasing Product Enginasring Offics Welars
appravil for shipssnt of producrion parts <an ba grancad.

C. Ta-Procasy tasc tesulcs shall ba svailable a& che wmppliec‘y
smufisturing fazilicy far the velaasing Fredust Enginsexing
Offics amd ¥ord SQA or iC3 TEPISSVELECiYES [® [evisw sn
LT

ALl muitshes ave o ba ldentified vich rha Fepl pary oumbar,
supplinr ildangificatisn, and 2 dacs cods indicating fimal
asmambly.

All Cest aquipment apd cest precedurss far cescimg oo this
specificacion wmyr ba spptoved by tha valissing Prodsr
Engimsacing Office and oo chamgs in squipmemt or procodurs may
ba Akde vicheur cheir vElrzen cemcurcencs.

Tast port configurarisn Ly showm (m Flgurs 1.

O-clogd, 1f uasd (w vhe denign. shall be Eren fvem cuxs. alchs,
abrasisna or agy other dmmage which wwuld cesulc i a Cleid
laak.

All swicches must hiva w shipping cap inacalled owar cia pore
chrasts s prevent comtawimacisn. ALl shipping cops wust ba
approved by cha relsasing Frodusc Engipasring Ofifes prier co
ProdUCTion imeaTperatien.

ALl avitchus char 45 wet pass tha oslibration tant aras e
sicher ba vagdiuted smi cechecked. ot scrapped. (Salwags of
compitemt pAsES pTELICCed wich 1084 relnapsacien) .

IE preduss nenssafermapce socuce for teet Joctisms 1TI. B, €_ 0.
E. F, md J, prodmarien shall ba seopped wad cha problens
cerremted. All predesvien lats shall be sected 10d% prisr Ca
ahipment. Suspested nestsmfeoriiiis of any shippsd parts sthall
be reparTed Lemedistaly co the ruleasing Prodeas Engimsaring

([ podonfarmanos of the staciscissl seseptimes sriteria sasacs
for tase Seociens IIL. . M, L. K. [ ami N. & cawie oe reesll

ths subject wesks prosuctisn and to sCep productisn mey result.

1k

18 V -T2 orems-aa
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4P Enginesring Speciticetion

L. GOUTLATION OF AEFRANICE. DOCIMENTS

ASTH B-117, fale Spray Teacing
Fard Q-101, Qualicy Syscam Standara 777 Edicion

ES-FOER-lihiabu-AA, Spweificarisn - 5LV assy - Uire Cennmeccr

ES=-FIVF-9CV35-4k. Specification - Sarve Assesbly Spesd Cooxral

15 1 V IS-FIvc- v -aa

e
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VIBRATION TEST - SWITCH ORIENTATION

FigUReE 1.
883N AXIAL
FORCE - 45N
) M “ﬂ IMPRCT
FORCE

[

1 |
TERMINAL STRENGTH LOAD ORIENTATION
FIGURE 2.

15 16 V B-FINC-9r9as-Ad
[t | OF RIVEEED MU
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4P Gnginesring Specification

C'SK - 3y -24 unF-28 THD
-- ¢fdﬂ:f$"" ,' — ;.ﬂ MM GEFFH

J.25
3.10

[

/ / FutL TAREAD
2

|

- l !

! f 201

| , t 5.63
1 ] ¢

421"

I

ReFerence
SAE JT5i1 OCTE0
fiqure SA

- TEST FIXTURE PORT CONFIGURATION

FIGURE 3

17 Ll
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4> Enginesring Specification

JILTRA FAST

RECOVERY
DIODE X ~i7 3 N

oo 1N JOO mHAN  MiINIMUM

+57
=

DEACTIVATE SWITCH
.TEST S5ET UPRP

FIGURE 4

18 YV D-ravc-grgan-a
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Appandix. 4.2.1
Initial and Final Charactarizatian

THET LB NE.

AT BT
|?" Bofii

S w
e es 8 R

ATTLMANNL. “_F_ ™)
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L1t (o RRRETESIZATION = pPyBoT
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Appandix &.23.2

Burst teost HWeibul}

e e s A
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cEPL00 VELHN-IL

.
0.
3.2

Qum
3

9.

I I

.

3

-

Enter degiped confidence level(¥)? 1

Betaz68.
Theta= 8923

e --..-1------—..—-..—.—..—- -
| 2 1

- i e e ek =




ESTIMATE AND TWC SIDEC 90 = CONFIDENCE
INTERYALS FOR DISTRIBUTION PARAME~ERS

SHAPE(BETA] PARAMETER : G, 7D imamnal .
LOMER LiMiT ; 53.9T0 {uee anflamg G WS
UPPER LIMIT ' 2:3F.01M2 IR IR
SCALE{THETA] PARAMETER: 8933_350 {=awwnt

LOMER LINLT BAZ9.573 jume wamumy 2 W5
UPPER LIMIT : 3016, 143

-
5 L EIr A P F Y 4
MEITVRE Lt EXEEMCE OF )‘g Ain ﬁ.
" TPRE VALUES FOR SPECIFIED LEVELS OF RELIABILITY
LELLRL LR LLLLIRLLELEY YRS RINE] LI NIRRT
* WEIBLAL SLOPE :313.97
* CHAAACTERISTIC LIFE « B8AZ9_58
MO . REL IABLLITY ) TINE
1 12 a5a44.%|TH
THNHTRA 001433




Appecdix 4.2.3

vikration

P

TEET LT Wa. TEST ]
TeaTEz wr

APREVED WY TEXAS MATIMALLS CONTRLY Fode

[BaTe TR INSTRIIMENTS * ATTLLSE, b @l [Pase "
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fgem SA14 ENVIRONMENTAL TEST LAR REQUERT FORM
{ONE THET MER REQUEET]

ENGINEERING

GAYE £f 23fop resTED by Lo sy aats
el rL LB

mEQuIRED comeLeTion oate ¢/ pe/e e !yf #‘:’ n .

oEvice F7o5e5-3 ' JRA e

GAnGE OBt Mo, {27 10 w0, 107893 | mipoaT wo LERE /78

AEFERENGE SEc N0, d82 FIve = Sr88 X TESTED Y Laé

SOUNCE OF TUST SAMpLES _2AI/8 <44 courLsTRn oAt _f/-26 -7 0

QUANTITY OF TUST SAMPLES & .

TUST AEQUIAEMENTS: (TO BE FILLED N BY REQUETTOR|
PLFATE AVN VISR Tre’ TESFr PEX ArraceEl, Teasd
DE V' EEE ANXE 7850 PSS! s0aN JACTvaTVe~', THVS F 5 L
PRESSVRE 18 (1.IN160p5)% 136 m3s.

- For obove.

TEET AGEMTE:

See azzfacj:ca{

EDUIPMENT UZED: CALIBAATION QATE: MEXT Ol DaATE

TLNHTSA 001433

o el o




&3> Engineering Specifiostion

LII.

TEST MOCEACREY AN RECOIRDMENTS (<onc’d)

Vikracion
1. Lasc Raguiressnci

4. Hounc chy svitch in cha TadCT PeEE abd SCiach tha
eurTancly ralsassd maring slaccrical commarcat
tnfores acart af tasc.

b. Switchesa acz o 0 wibracud in all ] glaass with
sluerrical contlswicy belng sesltorsd duriog che
aftirs Eant. San Figuta | for switch srlencactisn in
cha } planas. Wihratiem tasks ars ©0 W CRRMbeccod
AC Conm tamperaturs uiisg braks fluld, mblant aLr.
or aquivalamc ax cthe prosnuxa wedias.

c. Iocaroal pracsurs shall by saisteimel 2t 0 KEFs C©
when cha swiceh (s in o closed pesicieos aoal L L
tlmud BAX ScPuACian prsdsurs swe su print whan tha
avitch ix im tha opan position. _

d. Vibraca che swiceh ac 1.5 w dioplaseesst (paak-te-
punk) whilv varyilng the Erssuewry unifarsly frim 3
e 30 te 3 Hs ower a } sisute paried.

8. VIbeAGY the svibeh 10 4lS4IDeCe wve-bews perieds in
che open and cleossd pegicisms for & texal of 4 Meurs
im sach plans. (Tetal casc tles Ly 3h howrs}.

2. sccrecance Mguiressnca

4. Aftexy che satirs vibratisn sageence shath tha
svitchas co Joctlienw A, B, €. or B wilng Che
praasduye satablishad La sach saceion.

b. Mencenfermance ia defined o4 ay svidemsa =f leahuge
of sy chasge 1n slsscrissl asetimel ey dlansene] ]ty

che vibracien cyeles, o any wwitah amt

the spicaris o seationa &, B, £, or B,

lan usgd for chim tast must b dnstreyed after

tasning Ly sempleted.

it

]
-

9

u V B orie-aa
APveHID N

5 PO 304702 rreeer vomrs voe ooy v o
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EVT 1282~110 AUN 1

POST TEST

" 10N g

SYEEP ¥

11-20-00 Y=-AXIS ©&=0K O=REJ HOM

182 DOWN

Z

A\

A\

A\

W

g

1000 1500 2000 2500 3000 3500 4000 4900
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EVT 1382-110 RUN 2 11-20-90 Z-AXIS 6=0K O=REJ GGO
POST TEST SWEEF # 192 DOWN

wh o
z.

\
A\
_ A

NN

~ I
S00 1000 1500 2000 2500 300C 2900 4000 4900
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EVT 1282-110 RUN 3 11-28-Q90 X-AXIS O=0K EI-EJ HCH
POST TEST SWERP ¥ 182 DOWN

0N ¢

A
AW
A\

%/?

200 1000 1300 2000 Z3o0 2000 Mo 4000 480
10~2 HZ LIN S7PELS-8 SINE VIORATION

TLNMTSA 001439




[TEAT LET WO,

[TyTED 2 Y

Appandix 4.2.4
Tharsal Cycle Day/Tiss/Tamp

Mo

[ﬂ
NS s W e e ot

TI-NHTSA 001440
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Appandix 4.3 %
Humidity
o
TEITED &7
APPRGED BY TExas ull-n:;' sawrnaus fome
oaTE H—$1-11 INSTRIMENTS ATTLESURS_ WA ST Jay “
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Farm HTH ENVIROMMENTAL TEST LA AEQLEST FORM
(ONE TEST FER AEOLNST)

ENGINEERING

DATE H/Z!/Ed REQUESTED gy ROV RUssrER]
AEQUIRED COMPLETION DaTE S Zfﬂﬁf 9P LXTEMSL . ’ 229
DEVICE LAV E -
oungtoer.no. 27 0. wo /07093 nePORT No. IV -FY 0¥
REPARENCE 3PEC. WO, ES- FZ V- 95924 - A4 | resmenay Lib
sOURCE OF TesT saumes _ DESeY £ 48 | comwenouoars _ ld-2 S0

OUAMTITY OF TEST BAMPLES -

TIRT AEOLAMGMENTE: (TG BE SILLED (M BY REQUESTOA)
PLEASE RUN WORIDITY TRST PEAX A Tracwheld.

THTHRORES:  QTART C f1:30am it-29-Go(Twees)

. STo P T giepPM (2-2-50 (Suw)

TEIT ARBALTE:

ROUIFMENT UZED: CALIBAATION DATE: MEXT OUS DATE

TI-NHTSA 001443




&, Hewmst the wwitch is the cest patt L 4 Wumidicy
chialir. Curtently relasssd mating slsscricsl
asvmasCar musy ba Lsscallad weisce scoxe of tant.

b, Subjest the swirch ca ram (10) cmmrivesus husidicy
cyslas as Fallows:

(1) haiae cenpefscase ta 63 +187-T "C swer 1.3
hougy: ot $0-9% ralative mmidity.

{23 Nald 3 Wancxw ot §5 +10/-1 ' nc W-PE% ralacive
nidivy,

{1} Lewar tamparsters ta I3 «10/-1 "C swr 1.3
Taura; ac S0-8in relacive mabdicy.

1. jscamtemes Aswuiremenca -

&, Fichin 13 misucar after complecion of the ceath
wmldicy cycls chisk the sviceh tx sections &, B, €.
D, urihg tha predsiurs SacablLlohd im aanlh FanTion.

: " 5. Nonseafermance 1d dufived an suy evifih wet mmating
cha eritaris Lo seaciens &, B C Wy B

4. Neut tha avitah tu the cast poct in 2 salt o
choghor. The currestly relassed magimg nlat| i
- T pud wiring sust b lssc rler ko
- gl teat.
¥. DEnpasa tha Peipsh asn fs 1 hawrs of nale spEey -

& « Chmak vig melp ssaciens &, ¥
. wiing the presedurs sac nach
sagcien.
. Fosamforessss {4 dafismd s say pwiteh wat

the sricsria in sartions &, B, €, ox B. Bamplae
wad for Chis cost mpt Yo faytryped after all

tascing 14 svepleted. .
. T mencamas
ﬂ' . ks

o -
H 1. L

Hnrfmr.-r...___._. —_ ek ra iy
TI-NHTSA 001444




Appeniiz 4.2.5
Salt Spray
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I~ 4 1% F'A

Farm WY - EMVIROMMENTAL TEET LAl AEQIFEST FOMRM
[ONE TEET PFER AECUNET)
QATE itf29/eo - ENGI N EEB,L““G" EON L obds g8/

MEOUINED COMPLETION DATE flf#‘/%_

; 2 7

cHanoe neer. no. S 7 oown. 2872 reroRT o /AVE-SId

AEPEARNCE SPOC, 00, BN EFVE SN DE4 - AA | vecren v _Lab
sounca of TesT suieLey D ES/6A LA8 | comeumonpars _£2-
CQUANTITY OF TEST SANPLEX &

TRST AEGUNNIEMENTE: {TO BE FILLED I 1Y NEQUESTON
PLEASE RUN Sacr Sreny TEIT PAC ArTACKED,

THT MINFOCAND:
In. 0900 ¢/-30-90
. Oul’ 0900 11-3-%0
TIET ARBULTE:
mm‘l‘;ﬂ: CALMAATION DATE: SEXT L OATE:
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4

*10/+31 "C awix 1.3
v lmpmldicy-

¢ ax P HA reletivw

Mownt the switch In Che cedx goss 1o & sAlE BPEOY
chagber. The wurrescly relessed sering slescricsl
oankssrar and wiviag st b Lastalled prier Be
tart af DAk, -

Evpeda che swicch sysembly o 72 houss of salr sprey




Appanslix 4.2.7
Fluid Resistance

- -

[t Lar o THEET o=
T D &Y
QATR 11-41-11 IHSTRUMEHTE # AYTLEROAD, M4 SEMS [ RAGE P

FrAEE e
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Appacddix 4.1
TI OAS-294%

MaTimars & Somreot g

TEXAS s
INSTRUMENTS WP crnusomaiua s [Pain




TEXAS INSTRUMENTS | MCORPORATED

A% 296
FORD MLTOR COMSANT

IL_PJN LU TONER By LUITORER
STPSL2-1 ES=ESIC=INSZ24=AM FORD—-AUTO
ST 2-2 E5-E3TA-INBTA-AA FORD-TREC AMELSEY HAYES
STPSFI-3 ES-E75C-YMBZa-AR FORD=SX0F ACES 01 TS
STPSL Y- ES-E7IC-1nA24-AR AMCHON — SN
SITPEF 3-5 ES=-EBDC-2CMY-CaA rORD-FITTS

Doc L, DHae 5, OAS 29id. Haw. B, Forg-4%7

Presaare Sut
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LIR DESCH | PTI0H DavE

fFirast (53uw /1704

A Typad to disc 3, as1%/87

and raviewsd by QU englinesr

dalated SEC S{{n—proceys)

added SEC Giguditing)

raliaai ity Decomas SEC 3

.| Cover Shast - Add nams, changd LIS

part rumber

2.1G Delete

2.11 Chamrge ta Z.10

1.0 Deigqte inspaction log sentence

3.2 Ao aenCeNCE

4.1.1 Crangs sampie slzZes: owliste
i {bl

d.1.1 Revise sentCence

d.1.4 Changa to 4.1.%. rewsrd sentence

a.1.5% Charge To d,. 1.4, reesord 4entence:
dEl st UBdh CONS. — &#EE. Bh 4.1.1

5.2.5 Changy PN Act,. cycle countn
dexlats (A)

.- Oelate 3ection entirely

Doc 1, Disc 5. Rev. B, OAS 296, Sheet 2 of 12

noCgrftin

M., GerfFin
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et

iz specifFlecation sstabllshes the Insbdetion criteris,
mathods, standards and reaction plany For The Iaysect 1on
af the STPS pressure wwltch, It I3 thy Intent oF thia
docunisnt 4 MY Or Fxcesd requirewsnts et Forin Dy Forg
Hotar Company purchiss orders and gngireSering standargs .

2.0 DEFIN]VIONS
2-1 This speclFicaticn is apglicable Lo &1 prochackion wnata .,
2.2 unleas pEharwise roted &30 sasplieg pPlans &l low Fero

gefects Lrejuect on ong defectd.

2.3 Every effort shall De made to employ Statistical metrods
{X 4 R chart, gprecontrol, stc,.) 10 SSbury on guing
process control after cagability had DN CEEEONST 7 SLted .

2.4 A route card shall accompany wach swtrlot ofF saterial,
after It obtalns ottty

£.% A lpt f§3 defined &% that oupntlity of devicwes =hich 3
homogenoys. A ot shall rot sxceed 8 howrs of product ion
or _ 4900 devicea. If ond day™s oroction fuceddas 40400
cdevices 3ub-100 rADErs mey be  uaed. A sgih-lot  of The
azme shift's proguction will e npted with & Tetter ang
will nat exceed 4000 devices.

2.6 Unless atherwise soecifisd,. all fests will bBe conducted
at roas awhisnt conditiong.

2.7 Final Inspection il e scocmpiiphicd in Scoordiece wilh
saction 3 of thiy A%, & Dpject sotice (Fore . 5141)
shall e Inltiated and the applicanls reaction plpn will
b Initiated.

.8 Spacial Inipections and reguiresents 111 o accompl abed
in accordancd with iection 4.0 of this QAS.

*The routa card s3hall Indicate thy link no., description,
dats, ocperator rosber and inspection sbatus. {whwre aoph be-
able.)

2.9 Reliabil ity testing will o accomglished per section %.0
of thias QAN

Doc [, Dise 5. QAS 296, Shest ] of 1|7
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FIN T

The follawiag Inspections will be saccomgl laned on com-
pleted devices. When a discregancy s  encountered,
Ouality Engineering will b AotiFfied Dy & rejet notice
(Form S34d1). Tear dow’ dralyslis or obther speny «i 11 pe

‘employed to sacertaln the cause of the discrepsncy and ta

define what caorrective actliony wlll e InIEiated.
P T r N 1

Flvm (5] devices per DO sSalscted &t random. =:11 Gy
visually cheched For)

A, Code - Legibi Ity sl correctness oF Codw

8. Criep Ring ana HExport=Ffros of gurits. nilcks,
scratches, surface CONtamination NG OLhgr Qefgrmat ey,

C. Chech basa for cracki. bent or cdeformed tersinais el
large aurFfack dentia.

0. Record results on "Inspection Log B3heet_ "
Eacling

Check all shipping labwr s Fowr currenk Eng § rupmr | ng
Agvisian No. and gniure COrrect cuitomer™ pErt Mumbgr |4

"on |abw! and device, Enture Ilabs's on bor pre in correct

Podltlon and 1agibile.
M T L |
Tha fallowing chart s to Be used &8 & gulde Far specia’

teating of pllots prior fo Dl g, Arsults will Do used o3
the Final Lnaspection For thess avtributes.

Doc 1, Dlsc 5, Qa5 296, Shest 4 of 12
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RANDOM SAMPLE - I8 PER PTLOT LOT

CAL [ARATION if-l.l.ll - 13 DEYICES

L0 DEVICES A DEVICES A4 DEvIcTS
CUARENT LEAKAGE PROOF O LMENS [ ONAL
i4.1.2 4.1.5% i.1.6
[MPLLSE CAL IBRAT IOM TERM"L STRLWGTH
d,t,3 a.1.1 1.7
CAL [BRAT |ON SCRAR Cal FRRAT [N
i.1.1 d.1.¢
CURRENT LEAKAGE CURRENT L EASAGE
a4.1.2 a.1.2
PROCF PROOF
4, 1.4 d. 1.4
auRsY PUSH OUT
4,1.5% 4.1.8
SCRAR wACLNN
d.1.%
AL | AT 1Ok
a.1.1
CLURAENT L EARAGE
d_1.2
[
4.1.5%
a4,1.1 i1 [ ] r 1

A, Elghtesn (18}
cal lbration, creep,

oevices will bpe 100L

tast eouipment .,

B. Al

with the switch conducting % to T at 14.0VDC.

C. Ther actustion releazs

rogulrewenty a3 (adicated on Ehve lopy Drawing.

OGoc 1, Dide 3, QAS Z94. Sheat 1 of |27
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tastpd fFor
and valtage FoPp using Tl automatic

tosts wiil by accompl s 2figr tha thirg cyela

pressers will seet e customer




0. Tha rate of orétture changs (FAED-ob . EBRE-00wh) will
bx |9 PS1/%ee. -

E. Tha disc srap Funct ion st occur wibhin  JO
mil Ligpgconds of the contact continulty to RaSEs Che Crecs
functlen.

F. Tha voltage drop acrods bl cohtart ares i
Automat ical ly checkead by the tast squisment.

G. Tha voltage droo will not exceed 200 WY wikth & 5.0 ta
10,0mg currgnt Flow through tThe Switeh.

H. Devices whilch Fail sgst Df spgregated Fron Scoeotali e
wnita and sporopristely [dantifisd by categhry.

[. Rasults af Ethe calibweation cocreep v ltage dros test
shall e saintainged by Inspection for 2 years.

MITE:1 Tha Automatic pressure Cester  arovices SCraen

ingicat iany for Actuation, Relgasy, OifFferantial, voltage
drom, and Creep Test 10 Jiscrepenciss can ba Categarited.

Lyrrant Leghhoe Test

Ten (10} devices owr apie of sighteqn {18} will pe
mageured For gurrent leslasge. The Current Yeahage 13 to
b memsursed with 300VDE, &0 M aiternating ocwrrent
:Ppllcd. The cwrint loahagr 4 0 D& chched ay
&1 loWE 2

A. Botwaen th tearmingly with contacts opan

. Batween sach terminal and fwitch housing with contact
- ]

C. Batwaan wmither tarminal 9 Jwlibzch ESusing =ith
contact clowed

Ffor lot acceprance the meEsured '2ahage Cyrrgnt gl ot
axcewd ong willigepers. Acord resuitys on | apdact boe
characterist|c data sheaet.

Ooc Ly Oiec %, OAS 29, Shawt 8 of 12
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The somg ten [(l0) devices From teat 4.1.2 will be used.
The awitches snall have an  Isgpuulse test wite 14.0 v
apelleg g thna wwltch conducting 5.0 to 1I0.0 ma. The
cresdure mediud viad shall e courrently falgaisd COwer
stearing Fluld or ecquivaleant. e switotes will be
cycled ax per the table Ia wectlion S0,

MOTE: Llpon complation of lmwlse testing the wmitches are to
e tested pgr Para. 4.1.1, &_.1.2, 4.0.%. Record results o
Inapaction Characteristic data sheet,

4.1.4  Proof Test

The same ten {1Q) cevicaey used In 4,1.) will by used. The
teat 13 to be congucted wuy3ing power dteering Fluid or
equivaisnt A preisure sedlum, Test oresdures shall bw
2000 PS1G. Twst preszure |3 to be |xalated From sgressure
ource arvd held for ot (ees than J4  seconds. For 1ot
accaptancy the awitones 3nEll Aot $how ey swioenoe of
oll leakads, Soepage of Jrop in Qrejsurs gQreatar  then
25.0 P5IG. Recorda resuits on inspection 10g.  Uoon
copletilon of prooff tadting,. the dwltchas ahamll bDe téited
For Calibratlon.

MOQTE: The trat sandles must Do SCrapoed aftsr testing.

d.1.% Burat Jeat

Four (4) devices per +awpisr 2 aightasn [(I0) will oo
burst tested. The Durst pressure spdium shall OF POwr
steering Fluld or soulvalisnt. Tt awiteh 1t o bDa
predsurized to 4000 PSIG and held for 30 secornds A6 Tmgm.
For acceptance atl sultchves will npt yhow sviognce of oll
lankyge or sepacs Ffron the switeh or Chrowds. Record
data on Inspect ion characteristics data shest.

Samples used for this test must D Crageed after

MOTE
testing {2 completed.

1.1.6 Qiscnylons! Checks

Four (4) oevices per plilot wil1 D2 chicked For dimgnsliony
at Fol lows

A. Glarwy Oieengions Dia. I1Z2 &+ 004"

8. Midth .0&D-~.080

Dac 1, Oisc 3, A% 296, Shawt 7 of 12
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C. Length 2.a%0 Max. {(Go-gape)

D. Crimp Ring dla. |.25% nax= (no-=go gaqe)

€. Hex 0.56Z % 9.005"

F. Thread [Go/mo—go-gage] 3/8 ~24-UWF-24

G. Connectar and dimensions (per print)

H, Termipal Location and Jimensians (G0 gBges)

1. Record rsmaults on [napactlon Log-

Jermina| Strength Teyt

A. Thae zxama four devicey waed In 4.1.6 will De sed3ured
for tearminal aktrength,

B, The awitch shall b2 mounted In & 3pecial Foree teat
QJage.

C. A panculum shall goply & 10.0 Lb. {.415 1o at 1.0 Fe:
Impact fFforce o Chi switch housing 4% T Conector amnd,
perpendicular to the center ling arls of the sultch.

0. Upon cosplation of tha Etdat, the switches shall be
tested Ffor Callbration, Current Leakages. and Proof Tast.

E. For ot sacceptance &11 3witchey 3Pl l ot have S0y
terninal ar housing Frecture, snd sult pasy Eeat deflned
above . Aecord resulta en "irxpect ion Log™.

Push Qut Test

The same Fow: {(4) devices weed [n 4.1.7 wil]l bxr testad
For push out Force., The awitches will e Aownted 1n test
atand with & force gape. For acceptance. the tarmingls
will withatand & 20.9 Ib. awial push Force.

Yacuus Tast

A, Ta sams four (4} devieces wind in 4, 1.8 uwill b
tasted for vacuus.

8. The switcheas will e sounted In & TeEt powrt 4t room
tapdratures using amhlent alir 2% &4 Sradiry =pdfus.

C. Tha switehes will b subjected to 5.0 eycliags of

vacuum From steoepheric pressurs (T6D sm Hg.) to an
absclute preaswra of B—-22 am Hg.

Ooc 1, Dige %, QaS 296, Sheet 8 of 12




B. The wvecyus Préssure o111 BDe sainteined For &0
seconds.

E. Upon complation oOF the trst awltehes wil] be teated
for Calibration, Currsnt Leakaps, and Frooff Test.

F. Far aem-.-prtmc. abl switches myst 33 al1 testy.

‘I!

glﬂ

i ¥ A

All aglvaged saterial will bDe lnupected prlors o use. Tas
percent 110%) oFf the 3alvaged sarcts or fub-asseanl igs wlll
bs Imspacted to dJdaterains that they Cconfark fto pring
peciFication of engineering Stinplradl. & OEfect SeOuires
notifleation of the supervisor or group lesder by 4 reject
notiee (Form §5341] amd 4 resaspie after correctiwve
action.

fecocds Retantiogn

Route <ards, control oharts, [(napection charsactaristic
cata ahests. test Forms, laboratary St Fesulta. gage
repaatabil ity studies. and enginearing specification Test
mathods must be retained through the cyrrent smowl yeer
and for one year thareafier, All records =11 B
avaitatis for review by Ford otor Co. repreaentat |ves and
coples of Indivicdual records wil?! e Fumnished wpon
reouEst .

REL |ABILITY .

Reliabi lity testing will be accomplisred per the Tolioming
Shirchaln.

YYEE TEST SAnPLE SITE EREQUENCY LI LM 4]
, Hanldity ] 2fyr 0= . 0%
Salt Spray ] 2fyr Pils .08
Vibiat ion 19 25wr Pl M0
Vausm . ] frr Pl . i3
Tasparature Cycle ] fyr PRl . 0%

Additional cellfabillity testing wmay b scooeplishedg to

wre product conforaencs.

5.2
S.2.1
5.2.1.1

Inst Procadures:
Haigity

Nount the switch (4% degrams from wartical) la  thae et
port in a humidity chamber: currently oo lssssd aaking
alectrical Ccomiwetor melt Gr  ifstal lad before stert of
tesk.

Doc I, Disc 5, DAY Z96, Shaet % aoF 12
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B.2.1.2 Subject the switch to ten (10) humidity cpsies &3 Fol lous:

A. B hours at 189 s 'nimes 8t 90 to 100 relative P
idiky

B. Lausr tamperature bo 247C mawimes over & 2 rour periog,

C. Ralse tewperature to I8 aminime at 9 1o :onx
relative amidity over 4 two houyr pariod,

3.2.1.13 Within IS5 sinutes after compietion oF the LENER ruameges,
cycle chack the awitch to sections 4.0, Rara 4.01.1., 4.1 2
ard 4_ 1.4,

5.2.1.4 Hontonformance |3 defined as oy witch not meet ing tre
critecia inm spctions 4 para 4.1, 01, 4.01.2 aed &1 .4,

'STPSFI1=-3 o be mounted horizontal

5.2.2 Salt Sorgy

S.2.2.1 Hount the awltch twrizontyl In the test port w1 4 waix
spray chanbar. Tha cyrrently relsased mating eleceriog!
canagctor Al wiring mat be installed prior ta start of
test.

5.2.2.2 Exposs the awiteh assembly to W hours af sait ypray per
ASTH-B 117,

4.2.2.13 After wWRoMIrE. ChECH ThE Switch 0 ISCtiony 4.0 pars
d.1.1, 4.1.2 and 4.1.4 uilng the procedurs sLtalnl ishad 1
tach aecktlion,

5.2.2.4 Honmconformance 13 CGefined as sy SwiTch nOt SpeY ing the
criteria In saction 1. Sewples gsed For Enls test syt be
destroyed after all tasting s completad.

3.2.1  Yibratiop

%.2-3.1 Mount the switch [n Thet Cest port amd ALEACH Lhe currentiy
relassed sating connector before start of tast.

%$.2.3.2 Switchis are to be wvibrated in =il 3 plavws with
alesctrical continuity bDaing sonitored during the mtire
tawt. Vibration %esty are te be condutted &t roos
Cemporature; wuilng Draws Flylg, ssblant gir. oF sgulv-
Alevt as the pressure spdlums.

Doc [, Disc 5. OAS 296, Shewt 10 of 12
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5.2.3.3

5.2.3.4

F.2-3.4

5.2.3.5%

5.2.3.17

53.2.4

5.2.4.1

5.2-a.2

5.2.4.3

5.2.4.4

5.2.%
3.2.5.1

5.2.%9.2

intyrnal preasure shall be malntalined at 50 = 2% PSI0 when
thr switeh I3 Iin the opered pasition ang (450> Z5P51G when
the switch 14 o the Closed poslftion,

Vibrate the Suwitch at |.5 om disolacement {peak o peas:
while varying the frequency unifarmiy From 5 to S0 to % w2
avar &4 S minute period.

Yibrata the awitch In algernales orw-hour @eriods n *re
opan and closed poslftions Far a2 total of B houry = rFag™
plame,. (Total cest time i3 Zd4 noursl

Aftar the sntires vibratlion ssousnee check TR swltiohes =
seckion 4.0, para &,.0.6, d4.,1.2, o 4,.],4 y3:u0g tEe
procedures sstabl |l shed In sach sectlon.

HonconfFormance 13 cdefined as  ahy avigeance aof lephage ar
any change in electrical continuity/discontinyity gur-ng
the wvibratlon cycliss, or avy awmitch ot Seeting tre
crefterla In sectionsg 4.0, para 4.1.1, 4.1.F7 ana a4 1_4.
Sampiss uasd for this tesk &yst O Sestroyed after al!
tasting [3 complisted.

Az an altersate procsdure Ehe vibrabtion test  speCifogd on
tha currently relsased Light Trwe Englinesring Poue-
Stearing Preddure Switoh Soec|Flcatlon asy OF uied.

Yacum

Hount the switch (n tha test dort. Test to De combuctesd at
room temparature vsing aWient a'vr 33 tha prajsiurs Secius.

Sy ject the switch 0 9 SyCies oF watuum FADE SUMDMINET O
previury (76 mm Hgl} %o s by iute pressure of 108=27 mm
Hg. maintaln the vacuum For 2 minimgm oF &0 ‘ecorads.

Check the 4awitch tC aactiony 4.0, pers. 4. 0.1,. 4.1.7 ard
d.L.4 using the procedurs establ ivhed n gach section.

Mondtonforsgrnce |1 oefired &3 any switch ot seebing Lhe
criteria in section 4.0, pare, 4.1.(., &.1,.2, ong a.]1.4,

Tomowraturg Cycle

MHount switch In tha Test port. Tesperabturs tyst o Be run
ulking currantly relsased power stgaring Flaid,

Goak gwitches For a minisgs of § nours at ~407C. mexiogs,
After soak, whilg the switch/flyig are 3till ax this
tamparature, chock Eha Switch par sectlons 4.0, para
d.lals I-I.Z. and 4.1.4.

Doc . Disnc S, QA5 295, Sheet 11 of 12

TI-NHTBA 001481




Gracual iy Increase the fluld tespersture to 275 ana thw

%.2.5.)
amblent teuperaturs to 229°F over 2 hours time (577 jminute
maximam). Soak switches For & minisgs of B owrs at 275
minimum Fluld temperature and 22997 winieoum  ambient
temperatyre. AFCeT 30k, while thg switchs/Fluio are 3t1!
at thits temperature, check The jwifch oer dgction 4. C,
g A.].0, 4.1.2, and 4.1, 4,
5.2.5.4 Nanconformgiees iz defined 23 ANy aslitch WO Aageting the
critecta in sectiony 4.0, para 4. .01.1. 4,0.4, 4. 1.4 gfrer
withear sosk period. Calibration settimgs after o9
pEriad are ™o bBe a3 Follows:
Actuation Fresayre 450 PS5 +« or - 100 P3L
Aelwase Pressyre 200 F3I AIn,
Hinfmae BiFFfecsntinl Preasurs 150 PE|
BN Actugtign Belgars ire ip! X
STRsF 3-3 400 + or - 50 SO0, 300 kY
STPBF 31-5 IT5 +» o - 215 100. 000
STPEL 2-1 450 + or - 50 200 Hin 198 M1n 72%.000
3MPEL 2-2 %0 +« ar - 50 120 Min 10 Min 22%.000
STPoL A= A%) + or - S0 200 Hin 153 Hin 225.000

MOYE:r For calibration Test Yoltage 13.0 + or = VOL

6.2

Test Current S—10 MI1}iaspy
Tust Tomp 16 ta 315 Dag €

U0 T NG

To eprovide wniform and  sustemptic procedures for
Conduycting 4an adit For 2 singl= oogratlon or an entire
proguct  1inm. Agdits will D comiuctand to Insure 81!
opgratiorrs ars In control sy bring perforagd to the
latest manulfectur ing standards & proceCures and Comply
to both Internal and customer drpeings snd 308c! Float loms.

The gatalied InsEructions far Congucting an  AudlE =il | O
found in gAY 299,

Arnna to be A el

A. PROCESS SPECIFICATIONS (OPERATIONS)
B. 3T PROCESS SPECIFICATIONS

C. ROUTE 3LIPS

D. PREVENTIVE MAINTEMANCE

E. BLUE PRINTS

F. TOOLS

G. QUALITY {PRODUCE /OPERATLON)

H, STATISTICAL PROCESS ODNTROL (%5PC)

1. HOUSEKEEPING AND MATERIAL LDEMT[F |CAT1OM
J.  SAFETY

Doc |, OHec S, QAS 296, Sheet 12 of 12



Appandix 4.4
BAE J512 OCT 80 Inforsartion




=M53G M= QOOH46A0 FR=S5BOL1 TO=CPPC  SENT=0L/O0%/9L OLl:%54 MM
Rf=08d &T=C DIV=HOSD CC=0017% BY=3BOL AT=0l/097%1 Q1:5% PM

TR: Yionay Barros VIRW
Dava Czarn ZARH
Hika DaMattia POQA
Charlie Deuglas . CBPE
Jog Schusk .1 %4
Hatt Sellwrs PCHE

FR: Steawe offller 5ol

87: 3SAE J5l3 Update - cContact with SAE Committse mambars

My purposs in contacting the SAE coumittee which vritas J511 was
to diacuss tha lssums we ve run into; specifically tha difficulty
in producing and messuring the tight tolarance en the chamfar, and
the tolerence stapk-up which, at one sxtrama, allows & QqUEAtionable
hydraulic zeal az J512 Ls pramantly writtsn.

I spoke with the chajivman, Harzy Patel {(Packar-Haonifin, SL4-279-
7070} who informsd ma that o ballot wvas fllad on S0-13-71 to change—
the telerapcas in the spac. from +/- .002" to +/- .Q05". Harry

than referred ma to tha committas mambar vho iz BOST &MPOEE in
autcmotive fittinge and is the sams 3an whao veota the ballot, Stan
Bragdon (FarkKer-Hannifln Brass Products Div., &16-4%4-3411).

I spoks vith Stan, who seams ©o be vary reascnables and helpfyl.

He axplained that he recalved inputs {from wvhara? is this co-
incidence? or is Ford or ons of tha Tisr-1°'s involved?) indicating
that ths +/- .001" tolarasca vas unrsalistically tight, amd
Suggasting 4 changs te +/-.003". His rola [uatil I contactad him)
was to simply writs the ballot, not necassarily te parform aay -
analysis. The ballot mast ba approved by tha rest of the committas
which ix mnde up of both Yproducars® and “usars®.

- Apparancly vhomver suggestad the Tolscancs changs Was unapacifics
s to hov to apply it, bacauss Stan chows to msintain ths ald
minisus [in our alze thizs iz .233%}, =5 the nev talarunce bacowas
«330% +/= 005", This shirfts the noainal UF by .003" whlch is tha
wrong diraction by analysis. I ssplained thiz o Scan, wbho is
now VERY intarested in sseing ay tolerance stack-up analysis. I
plah to imcediataly pull together a clear, concies T based on
the nany pagas of Calculations I*ve amasssd and wand It to Stan.
He will than anslyza the situation to detsrmine if he agrees with
as, and pomnibly modify the ballot.

What this all aeans la that the relaxed spec’s which Bruce Paass,
Jim Cassins (Kelsay-Hayes) and I hawve agraad upon may in fact
bacope the EAE atandard if all gous well,

Ragazds,
Stava 0.
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Mr. Sim Bragdon
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