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Sanaral

This specificstion cowvars the tast requirassats far the spasd

comtrel dsactivate switch ~3r%2i- uaed in tha slaaceonle wpapd

oratral syscem. Dasipgn changes on thh dwicch acpably o Liw
shall vek be mads without complimnss to Ssntion V of

" this spscificarior smd written appreval feom tlu ralassing

Froduction nginescing Offica.

This sogfasering q.:tﬂu:inh-.upph_mhﬂuﬂhuﬂ
drawing on tie shove part, e=d a1l requirsssnts harain muat be

men in adiitisn to all sthex remmiramants of the pait drawing.
Kindeae seasures owsksry Tor desonstcating csmplisnss to thass
Toqoirssents are given in ssch ssstisa,

mu;i.n-n'!.n; r.ur.l. nq-'.l.u. .i.lu.. ‘and cont fragusnaiss

v opntained withis thia' anjivesring spacifioscion reflest che -
ciinismes vegui¥sments awtshlishad to provids & regulsr svaloacien |
of conforsancs to dasign incans:, The engpiwssring tagt pragyam
ir intandsd as & upplesct to poreel seterinl iospaocitos,
dimetrtiomel checling snd in=procsss oontTols, and should in oo

" way adveranly influsnca athar inspasciso sperations.

lelﬁiwmtﬂfﬁi‘m tast sample wizas and

Altarnats Contrel Flim sappiciesd by the deiign fespoteible
Froduak Epginesting Offics and concurzsd im by SGA.

BODCE IO VALIDATION A0 TH-FROCEST TEETS :

* Froducrion Talidation (M) Tests must b gamplecad sacisfzo-
torfly with parta from produccisn teoling (and procassas
wisty posnible) befors TSIR approval and authorizaticn For
shipuset af predoction pn'l:- amn ba affahtad, Parts soxt be
ravalidatad dosplutaly, or per Ssction V whemswar any ohaoys
tllldithlnhﬂﬂll“ﬂibl&rlﬂutpﬂt!ﬂﬂtiﬂu
perfarmanine; .

* In-Frecess Test Thass 1 (IP-1) - IF-1 imate are ussd ta
delsccAtrats procops capabllicy and sust bs complated using i -
frdedal peodwseim: pavty Drow produstion tooling amd
proowisss prior tq Ilrat productlon shipmemt agprovil. TP-1
tasty ara ko sontirie {n sffant uniil procyas cepabilicy l.- -
domonatrazad.

* In-Frocess Tasce Thase 1 (IF-1) -~ IF-1 castr propoas aay ba
implenanted only after procass capgbility has bean 4s-
tablished. Tests saat be complated with proshectlion parts sn
4 oentiruing basis. Sawples fox thasw tests sust be salectad
= & randon basip o rapresent tha aotizw predoctien
populaticon ax much ne possibla. Io the svant that aoy of. the
repiyesents in thass tepts i pot m%, the teactlien plen

wacified in Ford QLO1 Sect. 3.3, 'Iz:rlll:lnl Spsaifivation
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Switch calibration is to Ta checked at room

tuoparaturs {1E"C-34"C) using ashisat air or
apuivalent.
g

Calibravion ssctings shall ba epenifisd on rhe part
drawing with the wa chupked aftar 2 o7 moxa
praavuss gyalan wich lent uir, or sguivalsne.
FPraamura tycla Exogs $3 B0 ba decarained by ctha
manufaatures 6 dapure switeh calibration acability.
Tha ocut-in and dffsvential sar: points aya ta ha
measured while comtueting 7380 3+ 10 williswperas

while 13.0 £ 1.0 volte D.C. Ls sapplisd. The eut-in
point Ip to be chacksd with incrsasing pressuxs. -

Tha cub-sut point ic £o he checksd with decreasing
praasuta, apd tha diffsrantia] sat point is to ha
calovlatsd uvaing che auc-in pressurs wings the duc-
omt presEoTe,

Acpapiacios Bagnlresecll

Fonconformensa in deafined sz amy switch point which
falls outsids the tclerance band specifisd on the
part diaswing. '

B. Yoliage Drog

1,

A

Teat Raquiremsuts

‘U‘nl'l:l.p.drﬂp is £o ba soasursd sfter 2 or mare -
1es with sbisnc air or squivalent from ¢ to .
LO00 & 172 ¥Pa (LASO-¢ 25 PA1) while nendusting -

* TS0 o 3. pilliasps And 13,0 % 1.0 wolta DG, Is

spplied to the switch. Undar thess oepditfons with
the swictch clomad tha woltags drop is to ba
meanurad, Millivolt coroection intarface at
terminals to be lasx than 10 williveles.,

2. Accpptance Esguirsoente

Nonnonformance is dafined sz a voltage drop in
wpcacs of 200 millivolts.
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4T, ABIEATS (cont'd)
1. Ieaat Reguiremsnte : --
L . .
a. Curyant laskage iz to be checked with 500 wvolex, B0
e Hz altarnating esurrent. :
b. Current leakaga is tn ba chacked:
{1} Batwest the switch leads with the contacts open,
{2} Betwesn the lsad sand the switah housing with
+ ' ocontacts clooed.
T wa, . (3) Betwesn either lesd snd awiteh hnul:l.ng with the
L " "nnntl.nl:l opan,
' 2. Acseptange Reguiregents
a. Honconformance is dafined &5 any leakags current in
+ axcasn of one hundrad (100) microanpsrs.
. DAY - Proof Temt *
- 1. ZIopt Reguirements ~
#. Subjeet samples awitches to Section A to astablish
I:I.u:!.: initial awicching pressures.
b. Proof teat is to be conductad using brake fiuid or
| squivelent as the pressure medium. Test pressurs
o ahzll bs as spacifisd owr the part drawing. Test’ '
- preasure shall be lsoluted Izon preasurs -uu:r:r.n and
held for mot less than 30 ncnml.l N -
€, Eschack the switches to Sectlion A.
2. Acgsaprance Besgulrementcs
. ' a. Heo nviéa;:mq cf fluld leakage, sespage, or drop in
test prassurs greatar than 430 EPa.(f2 PSI) is=
parnittad,
b. A chunge (o cut-in and gut- mﬂ: Prossuras STAATST
than + 3% from the initial valus fs not parmitced. Q d&
i y
. g &. The tg_l_lg:__m].u_g}_st be destroyed after testing.
‘___.__.,..- . -___“-__'__‘——--—--— -
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ENIS {cont'd) .

6596 EI1LE

a. Test the swvitch for a total of 500,000 cycles.
Cycle preagurg barwssn {low) 0-276 KPa {(0-40 pai)
and ¢(high) 10,000 # 345 KPa {1450 i 50 pail).
1) © - 475,00 cyeles: 13 4 1 volta,trace ourrent to
woniter funetion.
2). 478,001 - 500,000 uynln 13 4 1 wvolra D.C., 2750
_tﬁﬂn.,pnr ﬂg;uﬂ v o
" Ty Bralie £luid’ taimparature to be 135 £ 14°C and anbient
' tomperature ta be 107°C min.
e. Cyele rate iz to be 110-130 cycles par minutq.
d. Switch pust open and close each cyels.
. Acgeptance Raguixemsyte
N n. After impulae test check to sections 4, B, G, & I
. O using the procedure establisghad in sach ssction.
-— bh. Nonconformance ia defined as any switch not masting
the erireria in sectlons A, B, G, & D.
c. Samples used for this testc pust be deatroyed afcer
all teating is complated,
F. Buxps - .
1. Test Requirement S o
&. Burst astrength i3z to bs chacked uaing brake fluid or
agquivalenc as the prassura madiosm.
b. Pressuriza the ewitch to 46.3 MPs (7000 PS1) miniowm
and hold for 30 asconds minimum,
2. Acceptance Requiremepty :
4 |
&. HNonconmformance 18 Jdefinsd ax any svidence of fliuild |
leakage or sespage fron the switech or threads. |
Samples uasd for thiz tast must ba dur.rayad aftar -
tasting iz completed. ]
P !
e
= 18 V ES-F2VC-GF924-AA
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ar REIVISED N NUMBER -



£. HWount the awitch in the test port. in a hweidity
chanber. Currently releassd mating alsccrical
. gomnaator wost be instalisd befors start of cest.

*b. 8Subjact tha switch “. ten {10} coatinvous humidity
o cyclas as followa:

€1) Haiss ceapsrature to 63 +10/=-2 *C over 2.5
hours: at 90-96% telative humidicy,

. .. . (2) Hold 3 houra at 63 +10/-2 "C at 50-98% relative
: ' ™ bumidity. o -

{3} Lower tmmpersturs to 23 +10/-2 “¢ ovar 2.5
bours: at BO-98% ralative humidicy.

2. ' pceaptance Roupdrapants

S a. Within 15 sirutes after complution of the tanth
IK_;J hunidity cycle dheck the switch to ssotious A, B, G,
-D, uming the proosduts lll'l:lbi‘l.lh?d in aach saction.

b. Boneonformance is defined as amy switeh not mesting
ches criteria In sections A, B, €, or D.

a. Mmmt the switch {n the fast port in & dalt apray - -
chamber. Tha ourrently rslaased sacing slscerieal
vermector and wiriog sust ba fnstallad prieor ta
atart of tent, -

b, Exposs the switch assambly to 72 houre of malt spray
. pur ASTM B-117.

2. Accaptapco Esquiremanki

a. Afrer owyposurs, chack rhe swltch to sapclone A, B,
" g, D, using the procadure sstablished In each

9596 ELILL

asction.
bh. Nomncornformanca is dafinad a¢ any switch net meating

the oritaria in seotions A, B, G, or D. SBanples

used for This test must be desccoyed afcer all
@ tll:i.ﬂ‘ in ﬂwh“d-

8 18 VV I8-FIUVC-BF924-Ak
PRAME o ADVEND MUWBER
A
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T3 {coent'd)

a, Rount the mritch :lnl:iln tast port and attach the
eurrantly relsassd mating aleotrical oconpector
befora mtart of cest.

b. Switches ate to bs vibrated im all 3} planes wich
alectrical cantinuity being multored during the
antire test. Sss Figurs 1 Ffor swvitch erisncation in
the 3 platies. Vibration tasts are to ba conducced
.  :j.1., A& Toom temparature ueing braks fluid, swhisnt li.r
g e T T ox. -qu.i.n'l.mt"u thc prassure I-di.ul.
S | . n
c. Intatnal presasure aball bm u!.nl:t!.ﬂld. m.: Q ¥Fa G
when tha switch ia in tha clogad pasition apd 1, 1
timex max actustion pressurs shown om priot whan the
awitech 1ia ip ths opan pasitisn.

d, Vibrate tha switch at 1.3 mn dimplacenent {pwsk-to-
: ‘poak) while varying chs fragqueocy uniformly froa %
. Eo 30 o 5 Hx over m J minuts pariod.

L

. Vibrate the -ﬂb:i: :'I.n alraroats ons-hour paxicds in
the opan and clossd positicis for & total of 8 hours 4
© i sach plane., (Tatal teat Cles Lis 24 houra).

2. Acceptange Bamilzsssncs

a. Mdter the entira vibrarticom sequeance chaok the

“ switchas to ssctiona A, B, C, or D uaing the
procadura astablished in esch saatien.

'b.  Honconformwnce is defined as any evidance of leskege

or any chapge in electrical oontinuiry/disconcinuity

dioring the vibration oyalas, or any mwritch nec -

seating the eriteria in sections A, B, C, or D. .

Eamplas usad for this East sust be destroyvad aftar

all cescing iz oomplaced,

@ 18 ' . V ES-FIVE-9FI258-A4
. oF REVISED NUMBEAR

3 047 =A2 reveon siltions may NOY bs usen

313 %657




a. HNount Fha sviteh in the tast port.
{1) Apply 4 89 + 9 ¥ axisl fozce to sach terainal.
’ . : "

. - T {2) With a pomdulum apply 4 45 &+ 5 N inpast foras te
_the swireh hemaing at ths comnactor and,
parpandiculay to cha santarlinse axis of cha )
awvicch., Ses Figure 2 for force lpp'.l.!'.:l.tlnu .
'pcint and dirsscion,

ook ‘., ﬁ'h-nk the n-.i.tnh ‘to sactions A, B, C, and D uming ° -

tha progedurss sstablished in mh saotion.

b. HNonvonfornance la dafined as sy terainal oT houxing
- fracture, or any switch not aesting the eritaria in
weactions A, B, £, oxr D.

2. Momt the awitch in the test port. Vacuus tasts are
to be comductad at toom taopersturs using ashismt
air an the pressure medium,

b. Bubjact the awiech to 5 eyeclas of vacuun fyom
atpaxpharic pressurs (750 mu HE) to an absxolute
.« . . prassure of 3-6 me Ag. HMHeintain the vacuun for o
' . minftscos o5f &0 saconds, - "

2. Aocaptancs Raguiraments -

s. Chack che switch to sectionm &, B, G, and D veing
" the procedure ¢stebliahed 1in 1__nnh asotion,

b. FRoneenformancs 1w definad an sy switoh nor pesating
tha cricaria in zsctions A, B, C, and D.

®

10 18 - : WV ES-F2VC-9F924-AA
E OF REVISED NUMBER
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T (cont'd} '

a. HNount puitthes in Esst ports; tagt to ba run using
surrently relsasad braks £luid,

k. Bapsat the following procedurs 25 tines.

{1) Lower tha lul.bnh l.nd fluld tamperaturs to at’
¢ , L lesar -40°C.

: . . {2) cyale r.ha swicehes ten times at 10
oo oty ., . escomds/eyclas. Ona gyels conmlata of a
et T . " presasure varfation from {0 - 276 EPa.O {D-40 pai)
t : : te 10,000+ 345 EPa.G (14630 3+ 30 PSI).
Nota: Swicch'must open and aless sach cycle,

{3 Itn:l.a-. awicoh and fluid tilplrlbun to 38°C
minimum.

{(4) Rapsatc Stap 2.

o ©. At complecion of Step b, check switches par sections
fo) A, B, C, and D, .~ :

- 2. Acceptance Regulxamapte

a. Honconformanca is defined as any avidsncs of awitch
fluld leskags, ssapags, or wot mesating the criteria
of ssctione A, B, &, and D.

™

a. Mount the awiteh in the tesat pnr: and orisnt ax
* inatalled in tha vehiclae.

b. Imstall the currantly releaszed mating slectrical
comactor (with v!.r- taads) te tha swlesh,

c. Sequentially, ispsric tha switch in:n aach of cthe
specifiad fluids, ut a temperacure of 23 4 2 °C, for
5+ 1 second, Repove the gwitch and drain and store
the switch for the specifisd time at room

' teappestatura, prior to imgersing into the next fluid.

.
-_

. 11 18 V' K5-F2VG-9F924- A
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Autonatis Tranapigaion/
_Bover Stesring Fluld
{aame) ESP-M2C134-GT

Bafarsocs Pusl C .
ASTH D471

10940 Engine 013

Ethylena Glycol/ Water
50/50 by Volums

Brake Fluid
por'a ¢

- W

L]

Izapropyl Aloshol/ Warar
3050 by VYoluse

Eeforence Fusl C,
ASTH D4T1 with
Mathyl Alsahal
85/1% by Volume

6 4+ 5 min.

24 4 E hour

" 24 % 1 bous

24 & 1 hour

[P

2% 4 1 hour

2 ¢ 1 hour

ls dnyo
%4 » 1 hour

48 4 1 hour

./ ' :
4. Per the Flow Chart, subjsct the presaribed mmber of
Tomsrsed sulitehas to the poat lmnarsien tasts
specified balow: .
III. E. Impulas
, I, €, Homidicy
. III, H. Salt Spray
I1I. J. Yerminal Btrangth
Accrotance ReQUIISRSTLE
&. Mtnhu'mt Fully sest the requirsments of the
" spealfied post lomeraion test. :
b. Homconformance im defimed as any switch not vasting |
the criveria in seations A, B, €, or D. Samples
usef for this tast mugt be deatroyed aftar all
testing ia completcad. v
. i
@ 12 18 V' B8-FIvC-9F924-aa
FRAME QF REVISED NUMBER

v PD 394702 prvisws soitase oy nor ve oo




.‘0 Enginesring smuuén_

V.

STATISTICAL ANALYEIS METRODS

.A. For W, IP-1 and IP-2 tescte, a1l samples tagted must pade.

Having all the raquirad ssopla size pass will provide data
ta support ths conclusion that tha suiteh bps a pinfsan
reliability R, at & givim confidence of C. Ths notacion

Fe=R im interprated sr winlsus relirbilicy squal to B, ac a—-

confidance €; thus F#0- .80 mll.nl a miniown ralisbility of
80% at 908 confidenae.

B. ALl sanples numt pgu is the stavistical test acosptanas
ariteria stated for tosts with 1M fraquancy: or samplac
from lots, which could have a varisbls aizas,

A. No chenge in dexign, paterial, prm:-l'i ar ¢component supplisr
shall be smads without prior approval from the releasing
Product Enginesring Office. As part of approving a change,
the relesasing Product Engimesring Office will satablish the
portion of tha Product Validation tescs raquirsd to be run
to revelidates the switch, * Tha following tahls ia to ba usad

as a guide In determining the Cype of Cests required for
roevalidstion requivessnce.

5. -
Frocess or Matarial

— Comgooent. ghanga or Ney Buvpliey

1. Terminals, Conteots, ox TII. B, €, E. &, M.I,
Connastor ) J, L, H.

2. Cass ar Housing &ll Tasgts

3. Dise or Disphragm : « TiI, A0,EFIKL. "

4. Fitting or Fluid Cormection I%1, D, E, F, H, I, M.
B. Armnual réavalldation is not reguirsd on carryover switchaa.

A lot is dafined a0 Do mors Cham sight (B) hours of production
up to 4,000 plecew. 1f shifts sxtend beyond eight (B) hours, or
more than 4,000 piaces ars produced in a shifrt, the product pusc
be paparated into at lasst ewo lats,

e ——

RAME

13

18 ' WV ES-FIVC-9F924-AA

QF RENTSED . NUMEER

1996 €L

: Pﬂ 39‘7-&2 iPrevisus adeiomt mpy HOT e wiid)



o |
AWI1. RECORD RETEMTION
&. BRacording and recard ratention shall conform with Ford (-
101.

. B. Prnducl;inn 'hl'l.dnt!.nn test results and I-I'bl.l}"lil are to be
forwardsd to the Teleasing Product Engineering 0ffice beforw
approval for shipment of production parts can ba granted,

C. In-Process test rasults shall be available at the suppliax's
manufacturing faocility fer the relsaring Fraduct Enginesring
Office and Ford 504 or ica reprexstitacives o reviaw on
raguensc.
', VIII: JRSIRICTIONS AND NOTES .. .

o
H -

All switches are to ba fdantifiad with tha Ford part numbaer,
supplier identification, and s date cods indicsting .ﬂ.l'lll
axzembly. -

All test squipment amnd teat progsdures for testing to this
specification must be approvad ty the relsasing Froduct
Enginesring Offica and ne changs in equipment or proosdure may
be made without their writtan concurTtends.

Teat port configuration ia shown in Figurs 1,

O=rings, If used iIn the design, shall ba freae frow cuts, niaks,
abtrasions or any other d.u-;a which would resulc in a2 fluid
leak.

ALY swicchas pust have u shipping cap instzlled over the port
thraads to pravant contaminmation, AllL shipping caps wusr he

approved by the releasing Product Engineering Office priax Eo

production incorporation.

. All switchaa that 4o mot pass the ull.hn!:i.m teat are to

eithar ba readjusted smmd rechieckad, or serapped. (Saslvage of -

- oopponant parts permitted with 1008 reinspsction).

If product nomconformance cceurs for test Sectiops III. B, C, D,
E, F, and J, production shall bs acopped and the problens
corracted, All production lote shall be sorted 100% prior to
shipment. Suspwcled swnconlormance of any shippsd parts shall
ha reporced i.mnd.t.n'.nly to the raleasing Product Eoginearing
Dffica,

"I nonconformance of the setatistical accepranse eritaria ocours

for vast Sacciona 111, G, H, I, ¥, L and'M, a cause to racall
the subfgot weaks production sand to stap production may result.

|

X n
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ASTH B-117. Salt Spray Testing
 Ford 9-101, Qualicy Syscen Standard - 1950 Bdition
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 VIBRATION TEST - SWITCH ORIENTATION ™
- Flaure 1.
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FORCE , '
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TERMINAL STRENGTH-LOAD ORIENTATION -
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t 780 mA L 50mA

ULTRA FAST Zk

RECQVERY
DIODE S ~inaan

-
won N\ 300 mM  MINIMUM
5%

DEAcr;v;qrE sw:rm
TEST SET UP

FIGURE 4
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878 cOoLD WOSRKING OF METAL

b

Prows fm

Agurs 13.18 Dle hob praducing a mold cavity by praasing Into aoft
Heaal.

smry herdness and strength to withatand the tremendous pressures in-
volved. Pressing the hob inue the blank requires much care, and fre-
quendy several zlternate pressings and anpealingy are necessary hefore
the job ia complet=. During the hobbing operation the Row of mecal in
the blank is restrained from any appreciable lateral movement by a
heavy retriner ring placed araund it. The actnal pressing is done in by-
draulic presses having capacities ranging from 250 to 8000 tons (2 to 70 |
MAN). .
The advantage of hobbing is that multiple, identical cavities can be
produced econormically. The surfaces of the cavities have 2 highly pol-
ished finish, and* no machine work is necessmry other than 1 remove
surpls meeal From the top and sides of the blank, This process is used
in producing molds for the plastic and dic-canting indusries.

Coining and Embossing

The operaticn of coiming, shown in Figure 18.17, is performed in =g
which confine the metal and restrict ix Aow in 2 lateral diredti
Shallow configurations on the surfaces of Hat objects, such 2s colng, &15
produced in this manner. Because spedal-type presses developlng By
pressures are required in this operation, let use is limited to fairly 208
alloye,

Ewbosing is more of a drawing or stretching operation and does 7
pequire the high pressures necessary for coining. The punch is ussy
relleved 30 that it touches only the part af the blank that ia being ©§




_ COLD WORKTNG PROCESIES 3T
Punch Punch
%m %m
MEHEEE NRRRhy.w.
- ~ s

coimll plary
Flgute 1817 iustrating tha dfferance betwsan colning and smbessing.

- —

bossed. The major use for embossing is in moking naymeplaces, medal-
lions, identificztion {ags, and acsthetic designs on thin theet metal or
foll. The embosted desigm is raised from the parent motal, The madng
die, Figure 13.17, conforms to the syme configuration es the punch ao
that there is very little metal squeezing in the operagion and practically
ng change in the chickness of the metal. Debouing refars to the cise in

y by proasing Inlo soft

which the desigh i preseed into the parent metl and ia wsed where 2
raised pattern would cause dificuity, Rotuy smbossiag, using cylindri-
cally shaped dics, 4 extensively uied on thin sheet me@! and foils. The
Y metal is fed through the rolls pa shown in Figure 13.14.

= trepdendoty pressurcs &

quires much care, and Ing

mbinga are neccasary baiog Pigurs 13.18 Rolary amboaslng.

sratlon the How of mecal 8

ble lateral mwmmthb!

mual pressing in doas 813

p 250 1o 8000 tons (2 to

e, identical cavities can g
; cawitied have o highly B3
sury other than to r&g
Blank. This process B

8.17, is performed 18
. '“Pg:feﬂl
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Robart Pansk

w: - Reimers, Stove (5...) [srel .com]
, Dacamber 14, 1598 12:01 PM
(o: Robert Panek (E-mall)
Bubject Pre-Crimp Inapachon
RoD,
I wonld liks BExpoment to do & nm-deatructivae examipaticn af cha .
poa -

witnessa marka om ona Braka Preasgura awltch
from sach of the followlng dater | as close an possibla}:
A2/1/9% — B34~

a/1/92 = dpgi

5/L/%% - 4,33

af1/9z P

L9593

1954

13955

1996

1597

999,

ha may ravall wvhan we wers d:l.anaaaubi':l.ng parts we noticed a
2lffarance
in the pre-orimp witnese maxks.

Ka would li.htnﬂnduuhﬂunthneurkn appauordi nr.
The pre-crxiwp marks ara visibla £rom the hexport and jus lde the
nlurimm cup I:Ig&
thaoke,
sve Relrvers

&T BEAR chasmig B/E ﬂystﬂn-
13 35 03288, fax 313 19 (4145

I3

9675



0 10:83 EAL §12 479 1101 EROMN MCCARBOL T Rvo1/004

111 Cnngrﬂ Avenne, Sulte 141]0

Austin, Texas 787014043
(512) 472-5456
(512} 479-1101 - Facgimile
I3 Worthas Tower 258 Encrgr Twtrs 30 Croscaml Coort
7727 Ak Pavicwny : 1127 Jufleom Rapd Sot 1400
Haaston, Teom T7015-2100 Lacyview, Tutas 756062098 Dallan, Toxng 757818029
715 -1 (Y 2960 AL M-S0
Jp]y 14, 2000 (512) 479-976]
FAX COVER SHEET
TO: NAMKE: , Doug Lampe B} -
COMPANY! FORD MOTOR COMPANY
FHONE: {313) &od-4111
FAX NO.: 3173) 8453486
COMPANY! : Exponent - Fallure Analysis -
PFHONE: {248) 324-8100
FAX NO.; (248) 324-%195
TO: NAME: Fred Porter
FHONE: {313) 845-3722
FAX NO.: , (3L 390-4145
FROM: NAME: ~Jelfrcy C. Manske a
TOTAL NO. OF PAGES: 3 .
CLIENT/MATTER NO: _ 13436.99658

THH FACSIMILE MESEAGH 8 PRIVILEDED AND CONFIDENTIAL COMMUMGATION AMD I8 TRANSMITTRD FOR THE -
EXCLUMNVE  INEORMATION AND UBE OF THE ADDREBSEN. PERECNS NEEFONBELE FOR DaLIVERMO THE
COMBBICATION TO THE INTENDED RECIPIENT ARE ADMOMISHED THAT THEE COMBILNICATION NAY HOT BE COMED
on DEMEENATED EXCERT A DIRRCTED BY THE ADDREESNE.  YOU RECEVE THE CONNLIOCATION |H ERACK,
PLEASE NOTIFY 125 INRNETIATELY Y TELEPHONE AT 3155472040, EXT. 2811

Complrind By; : Dl n.,.;_______ g

muens 1 I3 9%




07714700 10:§3 FAX 313 470 1101 BP.D'IN HCCARROL : Hioozro04

Brown Hccarrin]l & Daks Hartline, L1z

1
. ATTORGMNETYS AT L A W

|
" 111 Cangress Avenol, Snicz 1400, Amsin, TE 757014043

Fhooe T12-472-5436 = Pax 3124791101
|

oty 14, 2000
; W ritar's, Dovey Ninober-
: (512} 479:9761
VIA FACSIMILE
Mr. Jolpury W. Carter X
Svaman, Godfeey, LL.P. 3
1000 Loaisians, Suite 5100 :
Hoawon, TX 77002 '

Re:  Catee No. 35650-5; I v:. Ford Motor Company, o af,; Tn
m:mmnm&wdwmmrm

Diear Fohony: :

This leteer B o eonfirm Toxas ¥ inspection of field retirned hrake pressure switch
componenta on Monday, Tuly 17, apd , July 18, 2000, baginning st 5:00 & m. and concluding
ar 5:00 p.mn. cach day. Thmucpmﬁanwﬂ]ihhplmauﬂnfuﬂumm

Bxponcat !

39100 Country Club Drive |

. _ Farmington, MT 43331 |
Far yonr convenienca, Imuﬂoﬁngwrmindumﬁmﬁmnmmwnmmwm

an attachment to this correspondence. :

Ford has informed me that are beiog made w0 have 1 microssopa availsble.
Addidonalty, | have also boen that the documsntx yon bave requested bn sarlier
mmnmﬂﬂmmmiydmmmmmmmmum
mm‘m_ ] -

Upm;ﬂrmguwpmli:lkﬁ:rm. Robart Panek.

If yon bave axy questions regarding she above or the coclosed, please do not hexipxe: to contact
me. Iiook forward 1o sesing yoo o

Unﬂum-mx:mmnmﬁon,rmlmn

[ .

] C. Manske
1

F

1

ADE:HNLL
- | :  IN3 %7
mrﬁww-mim-m-wm-nm '




:ExPOHBIlt' an alth Dr.

Mexmlo Parle, CA gyoay

talephatie S50-jad-g.000
focilmile éxp-328-fo7)

WITWaEpoicnt.com

F 4 x C ov eER S HEBRT
To: Sarab A. McLaren, Esquire 248-258-0421

Name Pax

Feeney, Kelloit, Wienner £ Bush 10-27-0H)

, Compaoy Date
Faon: Bruce Keicham 248-324-9118
© Namw Telephone

Managing Engineor 2483249199

Title Fax -

Drali Supplemental Protocol & Daia Form

Subject .

3 bketcham@exponent.com

“Total pages incinding this page. E-musil

If you do not receive all of the pages indiczted, plesse call

sl ) m roon a5 poisble,

Preass NOTE: The information contained in this fucrimile tanimission is iuiended to be remt only to the stated
recipient of the tramsmission. I the reader of this message is not the (ntended recipient’s qpent, you are kereby
natlified that any dssemination, distribution or copying of the infurmation vontained b this facsimile transmission
it prodibited, You are frther atked to xot)fy we of the error as soon as possthle ot the telepkons number shoun
above and i return ihe focsimile doaements to us immediately by mail at the adirece showm ahove. Thank you.

Sracial INSTRUCTIONS:

Sarah:

As discugaed.

M %W -




—  DRA

Brake Pressure Switch Disassembly Protocol — Supplement

October 27, 2000

For each previously disazsernbled brake switch:

1. Remove the three plastic bage containing the three kapton diaphragms from the
plastic bag that contains the disassembled swilch components. Remove each bag
and open the petri dish that containg the kapton disphragm. Remowe the kepton
Iayer from the petri dish. Use e micrometer’ to measure tha thicknesa of the
kapion diapbragm at the thres unmarked diaphragm corners. Record the
measured thickness and the measurement location relative to the matked comer
with the mark facing outward and positioned at 12 o*clock. Retnrn each kapton
diaphragm to its regpective petri dish, recover the dish and place in ita plastic bag
and retumn to the plastic bag for the respective awitch

! Mitutoyo 0-1" Micrometer, No 293-765-10, Serial Number 2392040, CalibTation
date 07/28/2000.

mi wn



Date of Inapection:

Inapecied by:

Data Porm for Examinastion and Dissssembly of Brake Switeh - Sapplement

Lang Tag Number:
Measurement Position

3:00 o'clock

Measurement (i}

6:00 o'clock

9:00 o'¢clock
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Attorneys At Law
Augtin + Dallag + Hoyston = Longview « Round Rock » The Woodlands

FAX COVER SHEET

AUSTIN OFFICE
111 Congress Avenue
Suite 00 _
(B2 a7eE701 Austin, Teas TAT01-6043 {612) 478-1101 (FAX)

TO; Fred Porter FROM: Jof? Manske

Comaary:  Ford Moter Company LlagriD; A6
Phone No.: CilerwMatter No.: 13486 5485

CFAXNa:  312300-4145 ' Toml Pegas 35

LT

DATE: .  Decemmber 15, 1999 Conftmation Recalpt Required X Yea 0 No

MESSAGE: Plassa rviaw the attached snd contact ma,

ianded mcipdent e admonished thel this mnhhmlrnﬂh atplvd o disrwninaled sxcapt as dryoled |
by e w:wmumh wmﬂ:mumnﬂm
TS50 ik

“arl m
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HIGHLIGHTS 91021

{

MISCELLANEOUS:
We have Anilly recefved the correct maring-connsctor icminals and wedges .
etfusion wat ocmused In purt becopsa dhis i 2 brnd-new detign and s not properly

. documenied yec addidonally the comct individus! who has knowledge of diis prodoce was

pDEC

our sick., '

The hexpont samples 1n 10821 mumerial have ardved. One has been sent w TSL for analysis
of hardoess, in the st faskion ss done previously for a1 10010 put  This will dliow
comparison, in grder 1o desmine if the 10821 1 scwally significantly hamder, These
withoot re-pall, gaged very well - bowever, they were noc plamad in a SK batch slse,
were packed individoally for shipment. The haniness remin,
desermine whether we will groceed with a full plating ot (5X).
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Stephen B. Offfler

HIGELIGHTS
Week Ending 91-08-23
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HIGHLIGHTS
Siephsn B. Offler
Weex Ending 91-08-29
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13 18 59 09:03 FAX 211 298 T42)

A %

Swephen B, Offiler
Week Ending 91-05-06

HIGHLIGHTS

VALIDATION:

mmmmmmm

99.85%
.17
91.53
9675
D1
14.49

Results of Kapuon Hfeceszing wo date are a3 follows. mmhw&hﬂhuu'imm‘-tﬁﬂr

cach teir Jor, reliabilitles have been calemined for SO0K cyelns,
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DEC 1% '99 §8:if

313 Seed

HIGHLIGHTS - 310906 - Page 2

MECHANIZATION: ' -
We have propoesd thut the control softwire on the
chiecl; sution s the final arbitracor of 2 "goad” pirt
excallent cormelasion berwesn the check stardon

ehther cal or check will be called bad, decreasing ylelds

B
E
g
1
-3

Befire Mech. will make this fundanenal softwars change, they'd Like 1o pee effort placed on
‘undersunding the Eifergacer Miween the calilxsor and the check stytion.

‘We have begum m experiment with the systera of welghts
closc dve gap in oorrelation between it 1nd e , i

wx condnctad, Msing a Himited selection .of poordy-fidng weights—"We did ditcover that
addidomal weigtn over the ey Saoms & cloce the conpalation gep dighty. We
also noted that the check station irself is muning corianendably well, with sigma’s on repasind
motsurements of die sume part ruaning in the range of 006 - 0.14 mils. See MSG #132281
for a comploww Kwcussion. '

T
£
G’ﬂ"

267 292 743 PeaE. 08



i

..L-II_.JI

Mmu¢

mmwu uum_
.ﬁﬁm
i3l mwu,u

] ﬁ

mmmmm Mmmmm
Mm mmmw i
_mmmﬂ wm_wmm
mWMMdm Mmmn i
I
T
ihillt gl o
mmmanm mMm m m
ili w s
mm £33 m m
®

mmw

6t _huma

mwum

tﬁmmfﬁ,
] Eﬁ

. DEC.15 ' 1@EL?. - o)




10 45 33 uwd-ud Fadk S%L S3L 1l Gl QA e ] - e

VALIDATION: -

Reugh drafs of both the Pass Car and Light Truck [SR repoms are compleds: Snal reports ap
being slighty delnyed by the Humidity tect. This should have corpland yesterdsy (Thure.),
bowever, the i '

wven wee reqmired sfier re-pant. This will complere this aftemoon at 4:30pm. Jeff ks teen i
scheduled so work unril 6:30 wondght w finish chancedzaion on these dewices o the |

repoxty ¢an be finatized

Unfortmuncly, problems occured in both the Carapd Truck devicss during the seming: te ES

sateg "sll dovices must pass. o the siguificans difficuldes encouncered

with Kapon hife, and the reaction plan which [ led m rumning 24 manval-bullr daviess

o0 AR SOaRECY ken Withow in Shoractmizations and witbour sobjectng -12 o Flald

Resistance, [t is likely that Pass i idona] spproval uf best. or 5o approval

ot all undl we saighten ad ve-run cthe eem “by et book".

Probleent enconntered with hopefily will not prevent

sppeoval. The difficulty we had was anlt sp & devices fllled with walr

solrdon which camsed extremely high . careful. soutiny of theie

devices showed the Jeak wehave baned e design  © |«

of thls connecasr in the _ T
. . A

We plan 10 fax the flaal veryions of the. 10 be may prepars for telecon’s v

with Bruce Pease and Joh scroal finished product will be

bound in TT Test Reyext standard formar for of the ISR package, and

shipped exry vext week

SKAFTON LIFE :

/Now that the OCPS cycler kas been freed up e validarion, we plan-io condauc

4 el (v nodified washery); nd “hexports 1 conmol Kapton glamping and

41000y X ouwand, and devices wit " the duta vvougly

iERTSS = & vurishle. Col B - e |

A _ ' ' <k AT B VAL AARTY

SPRING: AND STATIONARY TERMINAL

beakage wad nowd on d

| DEC LS 199 116 7 lor
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JAMPLES:
We had an onder for 12 parts for Ford Ausiralla which was due to ship on 910917, However,
corrspondonce via fax with the brake en

I
ﬂ:ﬂ !M'f LR o T r '1' 3 i |
W L LA o S B T o -'!‘/M-u A g |
- e
/ .
— :'f,?#:l w F - .
.#!.f '
e e T W40 R
a
l, - .
- whr o s
* - - - - ". :-u:.r' >
I * 6 7
o aa
o |
RS .
- L - -

/‘51 Ty i
. |

' ' ' ) . . I . | Il
. |

100509
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HIGHLIGHTS - 910927 - Page 2

Mfy. Eng. bas exposed a key picce of informstion in the crimp puzzle. Actual pressire-
transducer meaturementy of the crimp cylinder pressures has shown thae the AMI was nmaing
significandy lower in pressme on both suages of erimp. This datt was collected befare snme Piﬂﬁ‘
maintepance (Cleaning flwrs, ctc) wis done on AMI, 30 the plan i3 (© repedt the measuTements

w0 obtals the prescot sams. Fohermore, o st is planncd by Mfg. Eag. with our suppon
wheze devices will be butl with preagures an AMI at lower vilnes, and ¢ veloes masching
the hand-fine. Controls will b bulk on dis hand-fine a3 well, These will be cyclad so fallors

in qur cyeler for dinsét compisison with all previgus data, a1 soon i

to open up onrly next week. Wa alzo plun w bulld a couple from each Lot with Faji presseme-
MECHANIZATION:

Mfg Eng. and Mechanization bave sperk significant effors w cooreot the probleas nowd with
the EA and the AMI. This inclodes the spring-bending tool, which was lesving soore muwdcy,

urminale  We plan w begin texing with devices callbrated .

p——T"

DEC 15 '99 10317 - ¢ : 281 292 7433 - PREE. LY
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HIGHLIGHTS

Stephen B. Offlier
Week Ending 91-1
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to soive the thread problem because the thresd is significandy harder {per scrual DPH
measoromen) tan covent 1000, hence damage durdng plating should theoretically be
Inssened. Wo will look ar undergoing tests of sreapth (barst, &ripping torque) amd
cnvirmomentl rasigance. We'll nond to approach Ford with an SREA IF all evaloations s
positive. Also, we are expacting soom tha full-pliting-iot of reduced zine pots (Q0OLS vs
corpone 0003 min) which have olive-drab chromate to help regtin sorme lost oorrosion
reglprance. These spend sigrificandy lss Gme in the plating bath, and hence they teoredcelly
are damaged lesc. '

Al soene polnt, it 1s conceivable that we'll combine all of our theead effores o produce 2
higher quality par.  Thix includes the abowe 10821 hander muacerisl, with thinner plating aoet
olive-drab chromate, using the ANS] BL.1 gging technique which allows 3A GO/ A NOGO
tm plated pans.
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HIGHLIGHTS N ™
Stephen B. Offiler F ny %

Week Ending 91-10-t1

INITIAL SAMPLE REPORT (ISR): ’

We have completed the detailed acdon plan for corrtetien of oustanding ISR, [ssues, and sent
i via MSG (¥165560) 10 Joo Schuck for rélay m Bruce Peass. 'We have good coafidence the
the Kaptop life can be ingwoved via minor process upgradesfconmols, since over the comrse
of Xapton 1ife testing we have seen numerdns “control” lots which have demonsmated excellent
Hfe. The challamgs revoning 9 Lsolate the cause and eliminatefconnrol it, and progress i3 being
mde., :

Wul_wdnimuﬂpd_n;lﬁ:mdayh specifically the omgher OF all el
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Jeffray Dildmaniicoo
Sankly Bighlights for Stews OEfilar
yyransat

r g 1C SPEED § IVATE ¥

EARION DIARERNGM LIFM:
Impulse of takt Loty criosped at differént prassuyes is nadrly complate. lhi.bul.l.
analysis of the dera hay revwalud a genezsl dounwazs trand in zelisgollity at 300K

‘a8 erinp preciuze 0 incraased, hosevar, W h.“u noc Ieen tlu dousric diffarences
o r.::lnd. wi wxpeutad.

Cetem ¥reasuses Bacx Thess  Eelisbilicy av $ox
mien 1.6 & b ]
S0544 a.4 13 [ bt
38/44 1.3 T 1%
a/30 2.4 164 1%
147114 4.5 532 pe L
TS 3.6 543 T

A nmw matrix of tast lots acs schadaled to go ob impulss By the af of today.
Thin outzix will target diffgzemcss lo washar a3 2 causd of disphrage Exllugy.
Tha sAtrix #ill inclods J~ut vashexa {(eontrel Lot) which have moce of a chamier
on tha inner edge chan & zadius, I-out washecs which hive che beat cadlus wa have
sean, and they old=style nlchel placed swnsanrs which ace mers slippezy. A foarch
group will ba added to the Mattix sarly next wesk wvhich will be ocioped oo the

AMI with the tpols fiom the hand-Lise cximpar subetituted.

1

COSTONER, 135UES/SNOLES: o i

I% ix atill unelear which thiaad i3 saquired co falfill che 12-piace sample order
Zor Fard of Miatralia. ©Charlie Couglas hopas o have confirmasisn ooe vay or
tha othar by Wmday. TIf tbhe N10 x 1.2% thread Li coxcect, we oah ahip saxples
Bast daak. Houvaver, LF the WD x 1.0 i3 remuired, we wil] nof be mmady ro ship

nntil early Nowenber due o back log 1lan rha CWC lathe depactasast and kche
necarsity of placing. N

CRUISE COWTROL MITOMATION EQUITMINT:

m#mu:i.q sngineering apd sechanlugcion centinue ta lxoa ouc pribismy wich
they awlteh samewbly AMT {6WAN1) and the Eastan Autamation muobins. Productisn
has an ‘order of 1.570 pares to ba. shipped on Monday whish has pat this dabug 6n
- EEDGOREY Statud,. 100% of Dave Paripali’s cims will be dedicuted T this wffore

until redolvaed, Mlumm:hhlulnm Abive tast Lot balog dmlayed
-unt.i.l.n-.ﬂ.ulk

- . - et wh I b
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HIGHLIGHTS
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Weak Ending 91-13-22

HIGHLIGHTS \?1% Q
Swphen B. Offiter )

amalysic hmmm&mmmmmmmmmﬁmm
friled this fax, nr 1361K cycles. Two of have
remaining five will continoe w run w failure. This lot is of pardenlar inewast, because this
s the first dme since we began disphragm life cesting In Auguer that the AMI has produced
parts superior 10 the hand lime )

The plansed analyds of the fouwr long-lifs pans from the above valldation consizs of FA
charictedivydon, o obweave If diffsrences In converer mavel {pre-deflecdon csaped by crimp
differences?) account for the drastic 1ife differences, plus openlng for obseryation of diaphragm
conditionfieardoop. FAJ curves have been oixalned on virgin Stnsors fnwn this test to explort
the ohserved differences fn relcase pressurcs between AMI crinp and HL crimp. It wag
lemmed that the effecrive aret on wowadon Iy comparable for all, whereas the sffective ares
oa release is nouch larger for the HL crimp piro, which accotmts for their mnch kywer release
values. No good hypodiesty has been generaied o explaln this largs shift, however.

ﬁnmddshnphubdhnmﬂmhumﬁﬂdﬂmeawnnﬁmphhmu
ﬂnumdmmf_um This was tried proviously, however this ime we're wsing thres

diffeccent mep heights, and fulbround Kapion ~We're using this to exploos teardrop

formationfwerdng, to undersiand whether the Kapon prinsarily sweiches (deforms pilastically}
o wet, or whether it primatily palls out from onder the clamped srea.  We've opeacd two
ﬂqhﬁmaﬂofhuhuﬁrdhpmmmmwm
no step) hat ooe wxchook tetrdrop, and one which 11 westad . The Kapton s
los show generally poor weding with oo actusl ccandrop tat some lobstness and upward
tmiging. The fact thar we're obwerving poor wening In the tont loes seems w0 suggest dus the
mﬂwmﬂmtfmhﬂm&uﬁumﬂh
froon theoe Lics, which should show the differonces i weiting a3 smafler effective tres heoce
Hgher srustion and relesse values selative 1o the conaol group. Finslly, these Seru will be
ted o £aid !
Another axzensive mut of the theory of mandvop formution |5 geaing undarwsy now. We're
marking afl cups, $0 that orientation: in the adat during crimp cim be conemlled. Thus, if the
fexing of e “C" frames of the erimyp to0ls radially .ourwird) is o Mactor, thers should be
ssasifive paper, while .others are"wormal” conwuruction. “We'll be perfocmisy axoensive
measaremenc: of the crimp height/diamensy of thase party (relitive o ‘posidon), nd well as
opening them for observirion of tdrdrop. A few will'be rémoved from the table before the
slr-blast gution, 1 help decsrmiine if the sandpop formi-before o durbig wettiag:
TI~{08E2]
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HIGHLIGHTS $11122 Page 2
MECHANIZATION/MANUFACTURING:

amomus of labricant picked up from the exhaust of the air cylindera (n the mewable termingd
aszerobly machine, and e S7PS does not exhibic this problem becawse all terminaly are
handled by operasocs during assembly.

A meeting was held with Staple, 1 manufacourer of ulrasonic welding equipment, o explovs
the postbifity of replacing the moublesome spring wem rivet with a weld. They howsed
litcrapare anwi examiples of ulzasonic welds of copper to brass, 2 well ax marny other
| comblnaso They clalm to have excellent acceprance whh the US_amomative
companies and thelr elscmical ppplies. Mechanizadon has coptracted them 1w
prototypes b s, which we will inftlally evaleme with vardous cybilng and poilipesl tests.

!

T-0u%2
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HIGHLIGHTS

Staphen B. Cfftler
Week Ending 91-1
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The two kots. of PC revalidation pars (AMI bolit and HL buil) have

HIGHLIGHTS

NE  Ava

g /e 44 ganhen B, Offler

= iR

-

Waek Ending $1-12-13
complemd the Fluid Reticeance tact, and are preseatly undergolng the Impiilss wer. This tast -
will be completed by Tuesday moming, with fim) characrerirxtion o commence mmedistely,
wd fingl gt report wrisup to ke place Wadnesday in onder to prepare the ISR package
addendum by Friday. Tbe plun is to repor resulrs from both lowe, hopefully o pain approwsl

from Pord for both processes.

VALIDATION:
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HIGHLIGHTS
Stephen B. Offiler
Week Ending 91-12-20

Audms&mnMmmdmmunhufmdlyfmhd(meptme,upmmdtnpmy
second now). Results are as follows:

Control lot, square Kapton Bemm5.3 Then-1 30K Rel @ S00Ka09.52%
All yonmd Kapon 1ots Beun=9.2 Them=2350K Ral @ S00K=DI9990%

The only quostionable wipect of the above tem is that the roand Kapma came from & differemt
lov of mmerial, possibly produced in a lab process, and thezefixe Tt possibly has greaser
mechandical properties which help account for the increased e, We plan a 2 wting wuane

v vires ound Kapton from the same marerial foc

Wephnhmﬂhw:ﬂnumthn“n:ﬂndﬂunﬂm&ﬂgnmdmudna

yq_‘ “and held a meeting in early January.

on completdoa of all intermal and cussomer validation testing. Thils slso assomes r=d-

xhpn[mwmpﬂnuhnhdfsmﬂmunlﬂlﬂkmwtmm
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Swphsn B. Offiler
Week Ending 92-01-10
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HIGHLIGHTS Qﬁﬁ o @
Swphen B. Offtier N
Weck Eading 92-01-31 .

37PS: We've rectived lnformation from John Kalppe! (LT Stwering) which shows the
mguirement for the hoses msad in PS assemblisg is 400K cyecles ar 150 C fluid f 135 C
ambienz vo 1600 psi. John hss askad vs to increase our pequirement (for Valldarion enly) o
thiz, with the exception that he hagn't axked for amy change in oar pressnr teqt tempemnmme,

finsimadon, and concurmance with other PS saglneers (Pass Car, Burope, ae)

SN0 TAURUS NOISE ISSI7E: thmnhulnad'hhudm‘ﬂzumry&bhulm;

“webicle from Tasea Lincoln-Mezamry In Seckonk, MA.  Thelr co-operarion in dyfs meer has
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Stephen B. Offiler

HIGBLIGHTS
Week Ending 9202-07
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HIGHLIGHTS J,‘ ' b
Stepiven B. Offlter
Week Ending 920214

prodaoe i
Dige: Dept. prototype kot of 1.3 psi diff 1o Ted for further snalysls. including Fores-Deflaction
wotl, The poal 13 10 develop 3 means of poochucing and checking these diacy in producdon.
Addivonally, Tad has provided a bit of disnbing ndws: the disc med In the scal device
which caused the customer niise complsint has ‘s Jiffereatiat of updull.quund
mwmmtwmmw E 3 pel dovies
to be undeccciable, Docs this mean thig G, Is 0ot fleoessily corrslatable 1 mu‘l? Mig.
Eng. and Mechagizadon are becoming involved at tils pofat. A meedng will be held next

MWMMNMHH.MHHMMHM

EHATbm_Wehwfud:wwwuﬁmﬂm device. "This inclodes

. Xerays, cherscierizations, cycle wsting « fallore, and . We dircovensd quire a bl
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of drift In chavacterizyrion, wizh {nicls] readings of 289/144, 0K readings of 279¢129, and
50K reacings of 265/134. The mV drop looked oky. The device waa a release-orep. The
dovioe developed a Ieak wt shout 100K cycies. Upom 'opening, wa discoverad the intemnsd geat

m“inhndlm*dﬁu- rai
valaation,of. die Stspli- e
ﬂumﬂmmmwms“m

tile EILE



1% 13 39 09.1L3 FAl 251 2392 74l BMOHA ARLL ) a Ay -

HIGHLIGHT’S = %‘, @
Swphen
Week £ Endma Y0221

37 AND 87 VALIDATIONS: The decision has been made w0 slgnificandy elsvate the pricity on
ﬁmm All $ix sre planned to progress mord or le2a in paraflel, but redrangementt cm
and »ill hu&mwﬂumM!WllJuﬂﬂHHiuﬂﬂjﬂpﬂﬂlmmmﬁﬁh

procaised to Ford. The imermal motvation for completing te other four ASAP Lk to expedite the
chapgeover of S7Lx-x butinstt w 87Lx-x, which improvet company profits. We are preseady
woeking on the detedlad tnd in parallel Jeff hac begun w co-ondinme drvice builds and
equipment requitements, resourcés required will be datsined by the tdmdug chart.

mmgnulhulpﬂkﬁﬁﬂmufhplnhlm Machaniration bas tken uw firet-
pass Jook st an ahorratic roschine 1 collect hatcher-cuve data on sensors 1o find the center of the |
‘pin window. The cot it very oughly SEAK. - - |

DIAPHRACM LIFE | MISC TRETING: MMﬂumlhunfduphnpu—lﬂamu
Mmhﬁhﬁm wit have digorverad that |
mumaﬁ;m wmhpminhw

worsel; tha lots wsing small pound disphragms consmained by tha gasio
(xather than clamped] by the hex flangefwrashir) look quite good, and we plan @ eveatually cyele
a lot of these; and the rwosvs-three full round Kapoons. running to determine drify performance has
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was pinned ves mmmm | Qiscovered the. base ws callbesced > 002" |
(outslde the mpﬂﬂ.‘ﬂﬂw 142", Our calcalmions show this |
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Sample #:

Layer Position:

Brake Fluid Side

Connector Side
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