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-M5G M= 342427 PR=JARN TO=PCUA SENT=(31/027/92 12:37 PM
Rif=151 ST=C DIV=0050 CO=Q0101 BY=FARN ATw(1/02/92 12:37 PN

JANDARY 2, 1992

To: RUSTY STRUBLE RCS2 CC: TON CHARBONEAL 4
NIKE DeaNATTIA . POCA JOHN KOURTESIS MDES
CNARLIE DOUGLAS CPPC STEVE MATOR WHLE
DICK GARIEFY MFPC ARDY McGIIRK BCOA
PAUL KOTCH PRK1 ED O'NEILL BJON
JOE LASARY JNLS
STEVE OFFILER 8801 GARY SNYDER CPPC
MATT SELLERS BONE NARTEA SULLIVAN CcCPPC
BILL SWEERT PCNE
JIM NATT PCOA
CLAIRE BALTHAZAR PoWT
TERRY RODRIGUESZ NFEC

FR: DAVE CEARN ZARN

8F; FORD CRUISE CONTRDL PRESSURE SWITCRE ETART~UP MEETING:
01702792 NEETING MINUTES

do sla

MEETIRG o ad = f‘L ﬁ, ,3
I . - ;? F?_S- fcﬂ
THE NEXT NEETING IS SCHEIOLED FOR:

DATE: 1/9/92 (THORSDAY

TINE: I10:00 - 11:30

PLACE: NARKETING OQONFERENCE ROON
77P%
Haxport:
10B21 material looks ai 850 Wa an to od with titi
apfrovttl.l for the changumgin tﬂ 36900 .Frﬁ:.rlia wil dra.?g
a I&ttd

r to L/T and P/C notifying them that we plan to change, and
tia this .i.ntofthl zy’;a ming ﬂ an overall plgln for inpmviﬁg

thread quality. Sovete: due tafr2
. REPORT Wﬂﬂﬂﬂ FRON 7/22 VISIT  ROTCH  ONGOING

= lOB21-STERL/.001%5" NIN. R/J512 §
+ CORRECT ELCO'S J512 GAGE RAR ISSUE SELLEBRS @1/23
* ROTIFY FORD OF CHANGE TO 10521 DOUGLAE O02/14
* QUOTE FOR 10B21 WN/.0015" min. PLATE ROTCR g1/18

ARD NO RE=PROLL
Environmantal Seal:
. RENOVE -3 AS ALTERNATE FROM F/L OFFILER 01/30
Froduction Issues:

A mesating was held this week to discuss ramp-up to ?..EI,":II; from
gcnnt iK/day}. This capaciiy will ba reQquired as the 5/PSL-

-77PSL conversion takes place; tantatively beginning sarly 2092.
pava Paripoll reported that spring-to-tarminal rivating hasr no
caused significant downtime recently; howevar, downiine in general
l& pot yet wall documented. Flan is to rasp-up to 5X/day for
approx. 7 weeks beginning 1/8; John K. will bave = techuician
assigned to monitor the iina to identify and resolve problems as
they occur, apd to document whers the bigger problema lie.

. MAINTAIN RUNNING TOTAL OF L/T (L2-3) STRUBLE ONGOING TI-NHTSA 004218




Jim
drawin

SNITCHES LEADING TQ 100K FOR ANORTIZATION

Status Date Total Shl

Jan 2 8092 ppad

UPDATE FRODUCTION PLANS FOR ALL SNITCHES DOUGLAS
UPDATE PRODUCTION COMPONENT AND ASN. OFFILER
DRAWINGS TC CURRENT DESIGN LEVEL

CHANGE FREQUENCY OF RING GAGE CALIE. GARIEPY

FROM ONCE/6 WEBXS TO ONCE/QTR; KXEP LOG
T™C DETEZRMINE IF GAGES ARE OUT GF cAL.

A way of knowing If it's correct. The teas
raisase print rav, level (presently = A for L2-3 and B for L2-1}
would be used. Terry noted that the Li-3 currently notes no

revision level, and the L2-I ls G inatead of B.

* MARKED LABRELS W/CORRECT IRFO TO DICK

* CORRECT LABELS: L2Z=3 rev A; L2-1 rav B GARTEPY
Sensor Assenbly Mashine:

UPGRADE KAPTOR PICK AND PLACE SELLERE
INSTALL WASHER/CONV. STATION OX AMT SBLLERS
PRIORITIEE RENAINING UPGRADE ITEMS SELLERS

Bare Asvembly Nachlne:

*

UPDATE PROGREES OF ULTRASONICALLY SELLERS /
NWELDED SPRING ARN/TERMINAL ASSEMBLY OFFILER

Final Agmembly Nachine:

W Testing/ISR:

We subaitted the P/C addendum cn scheduls,

ONGOING
02/13 > or

a1/08

lnted out that tha ravisisn level of the custonar ralease
g must be on the shipping labesl, and that OC needs to have
that thea Ford

RODRIGUEZ 01/02

01718

01/23
91/30
ONGOING

ONGOITNG

and balieve this will

i:ld to full production approval. KNeed to follow up to make this
ppan.

SUBNIT ADDENDUN TO PC ISR N/CORRECTED WATT
BASE DIMENSION & PIST/PIPC A

¢ STATUS OF L/T APPROVAL q DOUGLAS /
' MATOR
* CONPLETE PV TESYIBG & REFORT OFFILER
* SEND SECOND ISR SUBMTSSIOR T FORD NATT
AXD TIER 1'8 -
* CLEAN OP ISSUES ON K=H PACKAGE NATT
* P/ NITH FORD REGARDING P;/C APFROVAL WAIT
Dimphragm Life: _
. INPLENENT SOLUTTIOR TO DIAPNRACM LIFE OFFILER/
SELLERS

SET UP NTG TO REVIEW RESULYS OF CRIMP/ OFFILER
DIAPHRAGN LIFE STUDIES

Low Dirfarential switch for MY94

Ford intmdn-tu r;lmn -Ek .;.n Janu

ig;xa ORIG fﬂf;
- --.

11/28 PR

Gi/09 REV.

12/20  ORIG.
12/20 COMP .
12/20  ORIG.
12/20 COMP .
01/23

01709

ONCOING

01709
TI-NHTSA 004319

., 50 wa can make the software

changes needed for pilot low dirr'l (quilet) sensors. The team's
goal is to be prepared tonghip switches by the emd of 2092,




» FETABLISE LIST OF ACTIORS REQ'D TOQ SBLLERS
START-UF LOW DIFF'L SKWITCH

« DETERMINE IF ANY QUALTFICATION DOUGLAE
IS5 REQ'D

Migoellaneousg:

. COMFLBTE DESIGR FNEA OFFILER

. SEND LETTERS TO FORD/GM AND TIER 1'S; WATT/
JA THREAD GAGING CTARN

« PUT SYSTEM IN PLACE TO REPORT CPk TO WATT
FORD QUARTERLY; DETERNINE NEAT TO REPORT

PRODUCTION PLAN BY NONTH (THOUSANDS)

P/C L/T
77PELa=1 77P5L2-3
Fov 5.4 13.5
DEC 35 9
JAN 37 6.5
FEB 54 18.0
NILESTONES PLANNED ACTTAL
77PS ISIR 08/01/91 ORIG,
09/20/91 REV. 09/27 - IRITIAL
12720791 12/20 - FINAL
77PS SOP (TI) 10791 10/91
REGARDS,
DAVE CZARN | 47~FORD

1/30
1/30

04/19 ORICG.
02/14 REV.
1/30

12/19 {?)

TI-NHTSA 004320



ROUND KAPTON TEST

CEVICE #

178-023-01
1 78=-03=-02
176-01-0)
178-031-04
1718-03-05
1 78-03-08

176-03-07
118-03-08
1 78-03-0%
178-03-10
176-03-11
178-03-12

118-03-11
178-03-14
178-03-13
178-01-1l6
178-03-17
lve-22-18

LIg-idi-1%
178-02-2¢
i fE-0127]
V18-03-22
178-01-21
178-03=24

1 78-03-25
L78~031-24
17B-03-27
1 78-33-28
178-03=-29
173-03-30

I
1

HEXPCRT

STARDARD
STANDARD
STAKDARD
ETARPARD
STANDARD
CTANDARLD

STAMDARD
STANDARD
STANDARD
STANDARD
STANDARD
ETANDARD

003"
003"
002"
.0a3"
Loga"
003"

STEP
STEP
STEF
STEP
STEF
ITEP

STeP
gIEP
2TEP
ETEP
STEP
STER

STER
STEP
STEP
STEP
STEP
STEP

.on™
007"

TEST 178-03~-30

RAPTON | ACT /REL

SOUARE
SQUARE
SQUARE
SQUARE
SAUARE
SOUARE

ROLND
ROUND
ROUND
ROUND
ROUND
ROUND

ROUND
ROUND
ROUKD
ROUND
ROUND
ROUND

ROUND
EOUND
ROUND
ROUND
ROUKD
ROUND

ROUND
ROUND
RAOUND
RUUND
ROUKD
ROUKD

— — — T T —— e S ——— R TEC —— m———

JAD L7292
INLITIAL
|
1is / 600 !
145 4 &1
134 7 &2
L3 7 59
13 7 &0
13T + &7 |
1
1%4 ; a8 |
154 4+ 87 |
led ¢ @d |
162 7 85 |
151 7 44
L5% } B4 |
|
14% ¢+ B7
Ls% / B3 |
157 / B&
Las / B4
14T 7/ 7B |
154 7 15 ¢
|
i51 7 43 |
1% f 83
147 7 75 |
15 7 18 |
142 7 83 |
147 f 78 |
|
14% f B. |
157 / 85 |
154 f B |
155 7 68 |
157 7 BD |
131 + 83 |

[ #%4% CYC.

ACT FREL

Lar r 1

40 ¢ 73

137 5 73

139 § 75

1

|
|
|
i
|
|
|
f
1
l
I
|
]
|
)
|
|
i
}
I
i
|
i
|
I
|
|
|
|
I
|
|

CYC. TO
FAILURE

1424%
70K

11138
1144
P05aT
1131k

ZedlE
FEIT-
2EF1K
1913x
2247
2245EK

1672K
096K
A57TIK
LB&uk
2015K
083K

254K
454K
831K
266lE
2267K
544K

S ——————— N T

234K,
2941K
145K
1693K
2222FK
225K
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~M5G M= 22100 FR=ZARN TGaPCQA  SERT=01/08/92 09:58 AM
R#=126 ST=C DIV=0050 CO=00101 BY=ZARN AP=01/06/92 09:58 AM

JANUARY 8, 1992

rc: RIETY STRULLR RCS2 o0 TOM CHARBONEAU Y
MIKE DeMATTIA FOQA JOHN KOURTESIS MDES
CHARLTE DOUGLAS CobC STEVE MAJOR WHLZ
DICK GARTECY MHFPC ANDY MaGUIRK PCQA
PAUL ROT'CH FPRE1 ED Q'NEILL EJON
JOE LAZARZ JHLE
ETEVE OFFILER SB01 GARY SNYDER CFPEBC
MATT SELLERS PCME MARTHA SULLIVAN CPFPC
BILL SWEPT PCME RAY TOURANGEAD FCME
JIM WASTT PCDA Wﬂﬂﬂi NFEC
CLATRE BALTHAEZAR PSwT - ﬁ% MDES
TERRY RODRIGUEZ MFDZ C BLAINE ROSE . FOQA

FR: DAVE CEARN ZARN

&JF: FORD CRUISE CONTROL PRESSURE SWITCH START-UF MEETING:
01/09/92 MEETING RESCHEINILE

DUE TO SCREDULING CONFLICTS, TRE START-OP HEEI'IHG HAS BEEN CHANGED
T0 LATER IN THE DAY:

DATE: 179792 (THURSDAY)
TINE: 2230 = 3:30 PN
PLACE: CAFETERTA CURE

I APOLOGIBE FOR ANY INCONVENLENCE THIS MAY CAUSE.

REGARDS, '
DAVE CZARN 147a-FORD
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TEXAS
INSTRUMENTS

473 Centmr Rosd

‘mlawy-Hayex Campany ° @ JRAUArYy OF 0 LFEI
Fenton, Michigan 48430 '

Attnt  Mr. Thomaw G. Lan
Buppliew Quality .Assursnce

Sub il Fart Number 12570701 Fressure Switch (F2VC~®F¥24-8R0)
IBIR Addendum

Refl Your 12/20/91 Lattar

Can Tam,

Encloaed, plwasa fing the dimensional Layaut fFar £ne
pressura switich, Kelsay-Hayss part nusher 12580701,
Flesaw meafar ta the SMCR that was subsitted an 12719791
to correct the 125390701 relesass drawing.

We have also included cepiss of the demign FMEA, process
FMEA, and dewignatecd key charactsristics 1imt.

We balisve this completes the IBIR submissicn Fequirsments
for part number 12330701,

AFter reviswing the ISIR addendum, plesss lat me know iF you
have afy guestieng o~ iF I zan be af any further asniwtcancs.

Regards,

LS
%ﬁ“
A Engines-

Preacision Controls Departmant
Cantral Products Divisien

ccl  Dave Cearn, M8 12-29; Charlis Dougias, ME 12-33
Rita Cunia, Kelsey-Hayss Purchawing Dept., Fenten, Mi.
Andy MeOuirk, HE8 12=-2Z7
Stuve Majorm, TI Farmington Hills, Michigsan

ancl: IEIR Addendum For 12590701

mmm-#_m-Mmm )

k- = TRANE PRI = CABLE TEINTR
TI-NHTSA 004331
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RPONTI I HAL SAMPLE WARRANT I"" 11Z384

B} ¥t PARY INFORMATION

"

Parl Hame oKL Eannrat'l.un Speed c?n!::ul L Pert Numbat FZ‘N—’BF‘H%-—&E
Canirol ltam Oyu [Ha Enginsanng Changa Level Oale
Enginearing Change Authorization Bruce Peasa Date
Shown on Drawirg Ha. F2VC-9F324-48 Parl Waight . -062 kg
Anasan far Iru'll-_l-l Sampla: '
e manali) £ wtetiorn, oot o suraad Togins 3 chena . Sonsoniacir 1§
J Tookng Transter [ Comaction of Olscragancy (Resubemizaion No. . __} L Parts Produced a1 Addtiona L:::l:f

(0] Othes — Pinase Specily

SUPPLIER INFORMATION (Manufsciuring Location)

Texag Inatmuments Ine. 34 Forest Street

Buppllyy Nams Sirapt Addrase
City Attleboro Stats Ha Pastl Code {FFIE] Comty osSA
Suppliar Mig. Location Code — DUNY Tos7E Custamer Assigned Ford Motor Co — EED
CUSTOMER INFORMATION

Customaer Nama Ford Motor Co. — EED Buyar Fred Headershok Burer Code 165
Purchass Qrdar Nurnbal Samgia Accapiance Lavet

Application Hext Generatiom Spead Control

RESULTE

Th“;‘ ;::::“ for :‘IJ"“:::“D m,::mmnu ], matertal tanta ], ond tunctionsl (E5) tenle [] meel a¥ drawing and specificeitor

Submisskon Chaekiis

) chacked Prind Muterisl Tost Results [ caniral Plan

] Auxilary Orawinga/Skatchas CariHication [] Pracass Capabdily Ruwily
[J Correct Number of Sampied {1 Functionsl (EB) Test Reguits [ Process Fow Diagram

] Olmsnwonal Resulty ] Product Exginsarieg Approval [J Gagn (Mamawramant) Studies
Supparting data lor aif requiramanty are praflably upon requesl.

COMMENTE

' Submiasion due to chaoge of environpantal gaal waterial compostion

amd copy of area im attached.

DECLARATION

{ atfirrn (hal the samplind raprasented by This wartand st mpresantativy o gur part

. . » e have bawn made o B8 appilcabls ausiomar
p'.‘mngl and ipacifcationy from |pl=ﬁd matanisls, oo regulsr produciion tooling with no spanitiosa S 5an B fgutar preduciion

Authorizad Sionature %W e T TR P2

in -699-171
Pt Hame 1= Fatt Te QA Engineer orore ":“5 I

APPROVAL [when rewuired by susiomer procedure) ] Acproved [] Rajecied

Hgnaiire Dute
fwty DO00 TENHTSA 004333
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S50 e FOFUL FR=58GL TOwFOME BENT=UL 10/92 07134 am
=24l BT=C OIV=0030 CC=00101 BY=BEOl AT=01/10/9Z 07155 AM

Vi Tom Burke MFFC - Steve Major WHLZ
Ja+f Dilomenica ELB a1 1 == FCHE
Charlis Douglas CFPFS Fusty Btruble RCSZ
Faul Kotgh FRE1L Jim Watt FPCRG

Foims Tum Charboneau idelivered separately)

Dave Czara
e Etgve [OFFiler SB0i

SJt  Weakly Highlights

L

FORD MY v ELECTROMIC BFEEL CONTROL DEACTIVATE PS

ST-tu-7F7 CONVERSION: I have officially reservad the numbar ETFS
tprtject #2472) for tha new devices, For the sake of continuity
arnd m¥y aimplicity, wa plan to retain the zsame suffiyx, for eoampls
STPELL]1-2 becomes S7P8L11-2. It is important that We agree upan

» ghratagy soon, since we are beginning te fall bwmind the
waressive schedule drafited in Decesber and there renains some
wweeztlian whather we work exclusively on LI-2 o simultaneously work
o all mandidates, l.&. L2-2, LS-1, L11-2Z, and L1i-2 as w&ll as
S5YFS davicea which neepd validatian of Al crimp ring and line-move.

SILENY DEVICE FOR MY$Z BMO TAURUSt We have received a MC, with
et Bilent 7YPE fwitch imstallsd, fram Tim Andresen &t Ford., Theay
claim that the supposedly milent switch makes audible noise in the
pessangar compartmant, and reguest an wwallvation and tast report.
We plam £o Fixtwurs the M/C on benchtop, confirm that tha switch is
itrhe culprit, and next abtrain an ARS Tawrus to install this MJ/C anc
quantlify the audibtle noilsa. Other axperimentation, such as use af
4 snubber, can be arxecuted at tha same time.

D1AFHRAGOM LIFE: We are presantly running a test which is comparing
soquare and round Kapton which 1= taken from the exact =ame material
lgt. This 12 becaume the exemplary life performancs of the reund
Fapton witneossd previgusly was comparssd to productign square
kaptamn from a different lot and differeant mfg. procass. We " ve
irciuded a control group uasing standard production parts, and
ancither teet droup weing Ube polyimide material obhtained from Gary
Baker.

e have completed all testing designed toc expose the formation
pracoesa of the tsardrop. Reaults will be pressnted and discuased
at & maekinmg with Mfg. Eng. soarly next waak.

CFMEAI Significant efforte are baing sxpended in grder to remain
an track for completicn in @arly Fabruary. wWhiie this is requiring
mare time committment tham ariginally planned, thae t@am is wary
pleaiped thus far with the results, This should become & henchmark
document for future DFMEAE.

Regarda.,
Btave O.

TI-NHTSA 004335




HIGHLIGHTS M
Stephen B. Offiler f
Week Ending 92-01-10 n

57-10-77 CONVERSION: I have officially reserved the number 87P5 (project #3472) for the
new devices, For the sake of continuity and mfg simpiicity, we plan > retain the same suffix,
for example 57PSL11-2 becomes 87PSL11-2. I iz important that we agree upon a Strategy
s0on, since we are beginning to fall beind the aggressive schadule drafted in December and
there remtins some question whether we work exclusively on L2-2 ar simuluneocusly work
on all candidates, i.e [2-2, L8.1, LIL-2, and L11-3 as well as 57PS devices which nasd
vafidation of Al crimp ring and line-move.

SILENT DEVICE FOR MY93 SHO TAURUS: We have recelved a M/C, with our sileat
TIPS switch installed, from Tim Andmsen at Ford. They clalm thar che supposedly silent
switch makes audible noise in the passenger companment, and request an evaluation and cest
ropart. We plan to fixture the MAC on berchtop. conflrm that the swiwch is the culprit, and
. next obmin an ABS Tawus 1o insmll this MAC and quantify the audible noise. Other
expﬁmﬁluuun such as uueufasnuhbur can M execursd at the same rime.

ATD. NLMWT ENMIE [ FWeAE SiLgeT! RyAfd. sih Y

DIAPHRAGM LIFE: We are presently running # test which {3 comparing square and round
Kapton which is taken from the exact same material lot. This is because the exemplary life
performance of the round Kapton witnessed previously was compared (o production square
Kapeoo from a diffcrent 1ot and different wfg, process, We've ingluded a control group weing
stundand production parts, and another est group using Ube polyimide matarial obtained from
Crary Baker.

We have compicted sll testing designed to expose the formacion process of the reardrop.
Resuls will be presonted and discussed at a meeting with Mfg, Eng. early next week.

DFMEA: Significant efforts are being cxpended in onder to remain on mack for compledian
in garly February. While this is requiring more titne commirnment than originally planned, the
texm is very pleasad thus far with the results. Thic should become a benchmark decument
for fure DFMEA s

TI-NHTSA 004336




-H3G Nf= 20761 FR=SBO1 TO=PCQA SENTwA]/18/52 07:56 AM
Ri¥=003 3Tw=C DIV=O050 CC=04101 B¥=gBol AT=Q1/16/92 07:56 AM

T0: Tom Burke MFPC Steva Major WEL3
Jeff DilDomanlco ELB Matt Sallers PCHE
Charlie Douglas CPPC Fuaty Struble RCS2
Paul Xotch FRK1 Jim Watt PCRA -

oc: Tom Charboneau fdeiivared separately}
Dave Cgarn

FR: Stava offilar 5Ba1

8F: Weskly Highllghts

FORD MY'92 ELECTRONIC SPEED JONTRCL DEACTIVATE PS

57=to-77 CONVERSION: I have orficially resserved tha nunber A7PS
{profect §3472) for the new devices. For the sake of continuity
and mfg simplicity, we plan to ratailn the game suffix, for example
57P5L11-2 becomes 87PSL11-2., It 1s important that we agres upon

a ptratagy soon, ginoe wa are beginning to fall beind the
aggresaive schadule drafted in December and thare remains some
quastion whather wa work excluslvely on L3=-2 or asimultaneausly work
on all candidatas, l1.e. L2-2, [8-1, L11-2, and Lii=3 as wall arm
57P5 davices which need wvalidation of Al crimp ring and llipe-move.

SILENT DEVICE FOR MY¥93 SO TADRUS: Wa have received a N/C, with
our sllent 77P8 switch installed, from Tim Ardresan at Ford. Thay
claim that the supposedly silent switch nakes audible noise in the
pasaenger compartiment, and raguest an avaluystion and test report.
W& plan to fixture tha M/C on bahchtop, confirm that the switeh i=
the emlIprit, and next obtain an ABS Taurus to instali this M/C and
quantiry the audible ncige. Other experimentation, such as use of
& snubber, can be executed at the same tinme.

DIAPHRAGH LIFE: Wa are presantly ruaning a itest which is comparing
aquara and round Kapton whkich is taken freow the exact same material
lot. This iz because tha exemplary 1ife perforzance of the round
Kapton witnessed previously was comparad to production square
Kapton from a dirfferent lot anpd different nig. procesas. Ke've
ircluded a contrel group using standard production parts, and
another test group using Ube polyimide materlal obtalned from Gary
Bakar,

Ha hava complated all testing designed £o expose the formation
procasg of the teardrop. Results will bo pregeated and discussed
at a meeting with Mfg. Epg. early next week.

DFMEA: Signlficant afforts are kelng axpanded ln order to remain
an track for compietion in early February. While thig 18 requilring
pore time committment than originally plarned, the team is very
pleased thus far with the results. Thia should become a penchmark
documant for futurs DFNEA's.

Regarda,
Stave 0.

TI-NHTSA 004337




TeEXAS
INSTRUMENTS

3

Ford Motor Campany Januwery s 18l
170600 Dakwood Blwd.

F.O0. Box 1S5846-D-201%

Dearborn, Michigan 42iZ21

ALt Mr. Mark Schollasr

Subj? ISIR Subhmizsion (Component Material Changs)
Ford Fart Number FZYCO-SF¥Z4-AB
Fass Car Sariaes

Ref1 SREA Me. 147&71

Tear Mark,

]
Enclosed, please find our ISIE submission to document
the environmental seal material change for the NGSC
deactivation switeh, Ford part number F2YC-PF72Z4-AH.
The submission includes a copy af the appraved Bupplier
Request For Engineering Approval (SREA) no. 147471,

Figsmne let me know if youd have any gquestions or
if I may be of any further assistance.

R ds=,
LY

at
A Englnear
Frecision Controle Department
Control Prodyucte Divisian

ced Dave Czarmn, M8 12=-2%; Charlie Douglas, MS 12-32

Andy MeQuirk, M5 12-27
Steve Majore, TI Farmington Hills, Michigar

encli I1ISIR submission

T eeamwons e st » Gopie revens o TI-NHTSA 004338




=HSG M= 22180 FRmZARN TO=PCQA

JIM WATT

CLATRE BALTHAZAR
TERRY RODRIGUEZE

FR: DAVE CIARN
SJ: FORD CRUISE OONTROL PREESURE SWITCH START=UP NEETING:

o1/09/92 H'.EE'TIHG RESCHEDULE

RCS52
FOGA
CPPC
MFRC
PRE1
JMLA
SBO1
PCME
FCME
FCOA
POWT
NFFPC

ZARN

SENT=Jl/08/92 03:58 AM
Rf=126 STmC DIVwQ(5] CC=00141 BY=ZARN AT=01/08/92 09:58 AM

JANUARY 8, 1992

TO: RUSTY STRUBLE
MIKE DeMATTIA
CHARLIE DOUGLAS
DICK GARIEFY
PAUL KoTrcH
JOE LAZARZ
STEVE OFFILER
MATT SELLERS
BILL SWEET

co

e

TON CHARBONRAL e

JORN ROURTESIS MDES
STEVE MAJOR WHLZ
ANDY McGUIRK PCOQA
D O'NEILL EJON
GARY SNYDER CPPC
MARTHA SULLIVAN cPPC
PAY TOURANGEAU PCME
BI. DON MFDPC

- NeGOORY MDES
ELAINE ROSE ™ PCQA

1 I |l _——

DOE TO SCHEDULING CONFLICTS, THE START=UFP MEETING HAS BEEN CHANGED
T LATER IN TEE DAY:

DATE;
TIME:
PLACE:

1/9/92 fTHURSM?}

2:30 = 3:30 PN

CAFETERIA CUBE

I APOLOGIZE FOR ANY INCONVENIENCE THIS MAY CAUSE.

REGARDS,
DAVE CZARN

| 4 7A=FORD

TI-NHT8A 004338



=MSG M= 80701 FR=SEQ] TO=OPPC EENT=01/10/92 (N7:56 AM
R#=287 ST=C DIV=0050 CC=0DD101 BY=S5BOYl AT=(0l1/10/52 07:56 kM

TO: Tem Burke MFP{ Steva Madlor WHLZ
Jeff DiDemenico ELB Matt Sellers PCME
Charlie Douglas chpC Rusty Struble RCS2
Faul Eotech PRK1 Jim Watk FOQA

cc: Tem Charboneau {dalivered eaparately)

Dave Czarn
FR: Steve Offilar S5BO1

B8J: Weekly Highllighta

FORD MY'02 ELECTRONIC SPEED CONTROL DEACTIVATE PS

57-to~77 CONVERSION: I have ogfficlally reserved the number 87PS
{preject #3472) for the new devices, For the sake of continuity
and mfg simpliclty, we plan to retain the same =suffix, for example
E7PSL11-2 becowes BTP3L11-Z. It iz important that we agree upon

a strategy socn, aince wa are beginning to fall beind tha
aggressive achadule drafted ln December and there remains some
quastion whather wa work axclusively on L2-2 or simgltaneouply work
en all candldates, if.e. L2-2, LB~1, Ll1l1i-2, ahd Ll1ll1-3 as well aam
57P58 devices which need wvalidation of Al crimp ring and line-move.

SILENT DEVICE FDR MY93 SEO TAURUS: We have received a M/C,. with
cur ailent 77P5 swltch installed, from Tim Andresen at Ford. They
claim that the supposedly eilent switch makes audible nolse in the
pazzengar conpartment, and raguast anm evaluation and tast vaport.
We plan to fixture the M/C on benchtop, cenflrm that the switch is
the eculprit, and next obtaln anh ABS Taurus to install thils M/C and
guantify the audible noisa. Qther experimentation, such as use of
a snubber, <an be exacuted at the same tina.

DIAPHRAGM LIFE: We ara presently runninag a test which ie comparing
ayguara and round Kapton which is taken from tha axact same material
lot. This is because the exemplary life performance of the round
Kapton witnessed previously was compared to productlon sguare
Kapton from a diffarent lot and different mnfg. process. We've
included a contrel group using standard production parts, and
another test group using Ube polyimide material cbtained from Gary
Baker.

Wa have completed all testing designed to sxpose tha formation
procesa of tha teardrop. Results will be prazsentad and discunased
at a meetlng with Mfg. Eng. ®arly hext weak.

DFMEA: Sighificant efforts are being expanded in order to remain
on track for complation in early February. wWhile this is requiring
more tim= committment than originally planned, the team is very
pleased thus far with the results. This should become 8 banchmark

dacumant fer futura DFMEA’s,

Regarda,
Steva 0.

TI-NHTSA 004340



To . e Capn/ TLT>

Re: Toard 77PS ZSZR (lastcar) cov Mk et

( Wi i te Tndudfris, ﬂdm:
Rt s
K e 3 1

74—.:;‘?'?@'/1/ %;— M

) . vare i ranSta
T nmpd Fhgidiont 4mn v Mett oifle |93
T e Ji y et

pUre) 0N i

3) Eapiasant +Mﬂﬂ-£ﬂw{"wf % o7
” ‘ i ey 7z
A¢ ¢ dansiit Avt ﬂza‘w"‘d E,r‘u;,#/ﬁu# / /

i) Rﬂ_rzu,t.w;f 770 Poase-car Q'EMWM' m/:.a/fz.

T T

Flux,
Jem Wer™
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FIHER PODUCTION 3672 ) o o it s

; PINK o Tacen v D Buparvs

v
-3 -
SPUCIAL MECUNKIRENT TOTAL QUANTITY —
=
MANL. DRDER NUMEER MO RUNTOTALE
n %
- {~ Jé o1
3 a
'} Fy
CUALITY DONTROL APPROVAL QUALITY CONTROL APPRDVAL
IN FROCESS N PROCES ﬂ IN PRODES ™ FROCEN
e } lEEEFT; JAEEEI‘T'\ .
JAN 1651882 JAN 15 1852
Fooem 190 - ) e RS
oara} /1l fop CRMANTMENT  76/E4 BATE 1 #14f Jora coranTwE 2 Gf¢y
T IPTT ~ . : — b e
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~MBC FNz 204257 FR=SB01 TO=FCME SENTaDL/14/92 03:33 PM
F#=333 ST=C DIV=Q0T0 CC=0010]l RY=SR0O!L AT=01/14/92 021%3 FM

To: Dava Czarn ZARN Matt Sellers FCHME
Jeff LiDomenicao ELE Bk Jerimmgrarte PCME
Dick Gariepy MFFPC

cC: Tom Ch nr‘bani TG Ray Tourangean FCME

FR1 Stava OffFiler =1 (w1

= b 77FS Diaphragm Life Reviaw

FE -1 5t TPt Pl e el TP 1 T E LT J-F 1 11

AR R R 8RR B O N N R

* *
* PLEASE NOTE GHANMGE TO ROOM ANMD TIME #*
- -

Al B N B A A WA R A

Please plan to attend a meseting to revimw the latest results of the
orgeing Kapten diaghragm life testing, and tc fipallze plans to
implament parmanent correctiva actions which umed tag succesefully
comzlete the recent ISFE validaticn.

WHERE? CPLE Canfarance Room
WHEMI Wednasday, #2-Q1-15 fram 11100 to 121800

Contact me a# =oocn aw pa=sible if conflicts mxist.

Regardn, B —_—
Steva 0. -
_ e — < ——— —————— .
- r— ..--"'-_
, YV avie s
T T et Fa I-,-r"H g aest "'-"“" irt

CJ Tﬁlr'dmp i-'_'_-_—-=.=' MMd bwﬂ "u d"; EF‘&E*! F Sﬂ' fl-l"!'f.'r-lh [ -u:f‘,

" CAVSE] of 4 dmp S
@ oz v link tepts . cwohicln s befier.

l&: Pﬂr’l-"'ﬂ-l"‘? o ﬂ&-‘-—fﬂnfﬂ:lﬁ Dfﬁ'—_' +L"': hna J. 5 J‘ﬁ"‘f""l’r

LY A Cﬂuhﬂ\.ﬂl"", M‘lhr;'
@b_,.'.gi' e S uS‘L—\ Eaptan. oniy | Aa +eFicn Cﬁﬁ‘hv:_!
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=NBG M=

183553 FR=FARN TO=PC{A

EENT=0l/14/22 11:25 AM

RI=088 ST=C DIV=0Q50 CCx0101 BY=ZARN AT=01/14792 11:25 AM

JARUARY 14, 1992

TG: ROSTY STRUBLE RCS2 &2 TOM CHARBONEAL T
HIKE DeMATTIA bopa JOHN XOURTESIS MOES
CHARLTE DODALAS cPpc STEVE MAJCH WHL3
DICK GARIEZPRY MFPC ANDY McocGUIRK POQA
FAIIL XQTCH FEX1 ED O'NEILL RBION
JOE LANARE JMNLE
STEVE OFFILER 4ROl GFARY LNYDER oPiC
NATT SELLERS PCME NARTHA SULLIVAN ad 2F o
BILL SWEET FCHE PONE
JIN WATT DODA MFBPC
CLATRE BALTHARAR FPANT MDES
TERRY RODRTGUEZ MFPC BPOpA

FR; DAVE CHARN JARN

01/09/92 MEETING NINUTES

—— e I T i e e A N R T ST

NERTING

THF FEXT MEETING I8 SCHEDULED FOR:

DATE: 1/16/92 (THURSDAY)
TTME: J10:00 = J1:30 AN
PLACE: MARKETTNG CONFERENRCE ROON
77P5
Hexport:
. REPORT ON ELCO ISSUES FROM 7723 VISIT KXOTCH
= 10821 STEEL/.00G15" MIN. PLATE/J512 5
. OORRROT BEL0'S J512 GAOE R&R ISEGE SELLRRS
. FOTTMY FORD OF CHARQE TO© 10821 DotlGLAR
« QUOTE FOR 10821 N/.0015% min. FLATE KOTCH
AND NO RE=ROLL
Envirocomental Seal:
. REMOVE -3 AS ALTERNATE FROM /L OFFILER
Produotion Iaasues:
« MAINTAIN RUNNKING TOTAL OF L/T (L2=-3) STRUBLE

SNTTCHES ILEADING TO 100K FOR AMORTIZATION
Status Date Total Shippaed
Jan 14 L4 T a4y

DPDATE PRODMICTION PLANS FOR ALL SWITCHES DOUGLAS

DPDATE PRODIICTION COMPONENT AND ASM. OFFILER
DRANIRGE 1O CURRENT DESIGN LBVEL
CHANGE FREQUENCY OF RING GAGE CALTH. GARTEPY

FROM ORCE/6 WEEK3 TO ONCE/QTR; XBEP LOG
7> DETERMINE IF GAGRES ARE OUT OF CAL.

FORD CRUISE CONTROL FPRESSURE SWITCH E.!I'AR'.‘I‘-HP NEEYING:

k]

o J—ﬂ -'-.J"l'-""; %/‘{ e
zi;zﬂ;"p—'—ﬂ'ﬁ&’

ONGGING :
S‘H '.E ",u"“""'qﬂhj

01/23 '
“F ettt

03/14
01/16

Aol RL-

01/30

ONGOING

ONGOING
52/13

G1/09 ORIG.
STATUS 727

TINHTSA 004347



* MARRED LABELE W/CORRECT INFO TO DICK RODRIGUBE 01/02 ORIG.

01702 CONP.
¥ QORRECT LABELS: L2=3 rev Ar Li=1 ravr B GARTEPY 01716 ORIA.
{Packing will order correcit labals) 01709 CONP.
Sangor Asasubly Nachinae:
- TPGRADE EKAFTON PICK AND FLACE SELLERS 01/23
. INBTALL WASEER/CONV. STATION ON ANI SELLERS 0i/30
- PRIORITIER RENAINING UPGRADE ITENS SELLERS ONGOING
Base Aggambly Maching: Alac f P
» UFDATE PROGRESS OF ULYRASONICALLY BELLER3/ ONGOING p.pe; - ® }"'ﬁ*,:-"ﬁ
FELDED SFRING ARM/TERMNINAL ASSEMALY OFFILER - & /
A Py JE
Final Assembly Machipa: .f' / bmﬂg
; Pv TEST N
Y. A fe. pv TESTING fg:d" £ Senl
P¥ Testing/I8R: et

The P/C addendun has baen raviewed and approved by PFord 504A. Mark

Scholier will issus a letter giving us fuil approval status, within

two weeke. Scholler asgkad TI to review the 77985 mlg. control planfor Cpk gquart
erly reporting: e.g., crimp height, orimp pressure,

eto. Ha askad that we copsider reporting more than callb. pressure

and thresd dimanwione, and pay particulsar sitantion to the arimp

process gince 1t was implicated In the alert.

» ¥/0 WITH FORD REGARDING P/C APERGVAL HATT 01709  ORIG,
_ 01/09  COMP.
% F/U WITH FORD 70 ENSURE APFROVAL LEDTER WATT ONGOING
IS5 RECEIVED BY 1/24. —
* PROVIDE LIST OF NFG. OPERATIONS FOR MITH 01/15
Cpk REVIEW TC JIM WATT e wead opy

+ SELECT MFG. OPERATIONS FOR Cpk REFORTING SELIERS 01723

+ PROVIDE QUARTERLY REPORTING OF ABOVE  WATT start03/31

s STATUS OF L/T APPROVAL DodaLAs/ 11728  ORIG.
MATOR 01716  REV.

A nukber of lsstues remsain on the #<¥ package. £+ has their own
envelope drawing that has only a linited number of dimensians; - it
unfortunately, terminal poait m 1lx one of them. Jin has jr ji'dv' Ja.

identified . t needs to be done prior to submitial; sea bal G“
* CORRECT TERNINAL POSTTION SELLERS 081/16
* RE-RUN P/C SANPLES 50 TERN'L POS'N SELLERS ois/1s

DAYTA CAN BE COLLEBCTRD
* MEAERURE SANFPLESD SELLERI/ 01/17

RGEE

* CLEAN UDF ISSUES ON K=H PAC e A3 ORIG,

AND RESUBNIT / 57,:-_3 5. &1 %5- /9,1..

* DO PITTE/DANA HAVE THEIR OWN ERV. DWGE? DOUGLAD 01/23

Diaphragm Lifa: TI-NHTSA 004348

» INPLENENT SCLUTION TO DIAPHRAGN LIFE OFFILER/ ONGOING
SELLERS

# SET UF MTG IO REVIEW RESULTS OF CRINPS OFFILER 01/08 ORTG.




DIAPHRAGN LIFE STUDIES oL/15 REV.

agfrf“

MY33 JEC Taurus is using a M/C mounted F/C swltch; M/C is supplied

by Taves. Ford and Teves belleve our *gllent" switch can be heardin the passen
ger compartmant on brake applicatlon; they balieve the

noise ls lotermitient. sSteve O. is invastigating.

Low Differantial Switch for N¥94

« ESTABLIXHE LIBT OF ACTIONS REQ'D TO SELLERE 1/30

START-IUFP LOW DIFF'L SWITCH
« DETERMNINE IF ANY QUALIFICATION DOUITRAS 1/30
IS REQ'D
* EVALUATE TEVES M/ FOR NOISE OFFILER ORGOING
* REFORYT RESULTS TO FORD/TEVES OFFILER TBD
v ENV. DNG. FOR LOW DIFF'IL SWITCH OFFILER 1/23

= REVIEN FROPOSED ENV. ING NITH REDUCED
# OF DINENSIONS W/D. CEARK

Niscellansous:
. DOMPEETE DESIGN FNEA OFFILER o4s18 ORIG.
02/14 REY.
. SEND LETTERS TO FORD/GM ARND TIER 1'8; NaTT/ 1/30
34 THREAD SASING OBARRN

ERODOCTTON FLAN BY NONTH (THOUSANDS)

B/C L/T
77PsL2-1 77PSL2-3
MOV Gad 12.48
DEC 35 9
JAN 37 7¢
FEB 50 12

REGARDZ,
DAVE CEARN \48=FORD

TI-NHTSA 004346




=ME0 M= 204257 FR=5BOL TO=FCME BENTwO1/14/92 OIS FPM
R#=333 BT=C DIV=00S0 COC=GO101 BY-EBO1 AT=(Ql/14/92 Q3358 M

T Dava Czarn IARN Matt Sellare PCHE
Juff DiDomenica ELE | PRRE PCHME
Dick Gariwpy mFrC

[wlnd Tom Charboneau TG Ray Taurangsauw FCME

FR1 Btave OFfller =] 1)}

Bail 77F8 Claphragm Lif# Reviaw

S S B T S T - R B S R
"

" PLEAGE NOTE CHANGE TO ROGM AND TIME

"

BN A B A 0 - M S - Tl B B S B - D i

e E

Pleass plan to attend a mepting to review the latést redults of the
ongoing Kapton diaphragm lifa testing, and to finalize plans to
implewnent persanent carrectiva acrtions which used to sucCassfully
complete the retent 3R validation.

WHEREL GPD Conferance Room
WHEMN1 Wadneaday, 92-01-1% from L1100 Lo 12000

Contact o am socon as possible if conflicts axist.
Regards, —

Stevas 0. ol
e lp—— u— - i

e """-—._:

SV agie s
— —l F.-.r'..r-u dodt ars ke’

G‘Tﬂrdﬁp iy YT R e @r-f L A et e s Suspua

@) Cruses oF Aaer dowp §
@ Anar w3 Erargl (ins tewlys, ecobah (5 e F+er.

@p.w,-m*, Senser fo aterm ne Kopto— tholea £ 9 aptta

Yl C.-.hnu--"! atitng .
Bliond Sasn usy Bapha san 0 Lepe Copnay .

! G wry Hand- line shes paser v Amp Gide g re st
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FINISHED PRODUCTION
AOUTI I
1\'“1:: MUMVIBER - LI

. [}
]I pstaal 220%0. 0~ .
PFECIAL REOUIREMENTE. TOTAL GUANTITY BFECIAL MAOLKREMENT TOTAL QJANTITY
i 9
MANL. ORDEN NLINIER MO ILUNTOTALL MAMU. GADER WUMEILA D) RATOTALE

T

T
3

L bl
a L
i 4
" QUALITY CONTROL APPROVAL GUALITY CONTROL AMROVAL
I FROCENS ——]— M FRO0NN IN PROCER m PROCEN FINAL
B ey
3 ‘s
Form 10382 Farm 19281
DATH !!,q}&gﬁ; pevanTeenT 2 9 Lo DaTR “f"f:'cf; DAMARTMNT  Ct iy
— il
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Cer Elviael.

TEXAS
INSTRUMENTS

Ealpey—Hayes Eunplnf EI January 1%, 19¥z
101 Oak Stréest
Milford, Michigan 42381

Attrnl

Sukjil

Refl

Dear

M. John Sherkey
Guality Engineer

Part Number E¥SC-3M2Z4-AA Pressurw Switch
Fart Number F3TA-¥FFZ4&—PAA Preraure Switch

Your O1714792 Talephone Call

Johrn,

We have confiemed the actuation pressures For
Kwlswy—Hayss part mumbhar numbers asz Tollnust

Fart number Actuatian Pressurs
E7SC—-IMI 8 =RR 350-43530 psi
FETA=3F%24—Rn 200-300 pei

I have nlso anclosed a copy of Mr, Thomas Can‘e 1Z2520/9L
lottdr as you regquested.

Fleasa lat ma knaw if you bave any queatrians er if 1
edn b of any Tfurther sssistance.

Ragards

t
A Enginser
" Pratision Controly Dapartoant
Control Products Division

eel

Dave Czarn, M5 12-29%) Charitis Deuglas, ms 12-33

Thomss Dun, Kelssy-Hayer Supplier Quality, Fanten, Hi.
Pita Ounia, Ksltpey-Hayas Purchasing Dept., Fantan, Mi.
Andy FMeGuipk, M8 12-27

Steve Majors, TI Farmingteon Hills, Mithigan

TEOGAR ST UEENTS BaCenma Tl + 4 FOMEET AT & ATTLERGRG. MA 0T
- 0D = TELEN FIP = Cagpf THEENA

TI-NHT3A 004353
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-2)

4)

PRECISION CONTROLS DESIGN ENGINEERING

KAPTON DIAPHRAGM LIFE REVIEW - 15 January 1992
MY92 FORD CRUISE CONTROL PRESSURE SWITCH

TO REVIEW EVIDENGE SUPPORATING THE THEORY THAT TEAFII}HDP"
FORAMATION {5 RELATED TO SHORTENED DIAPHRAGM LIFE

TO REVIEW PROCESS-RELATED PARAMETERS WHICH CDHTHIEUTE TD
TEARDROP FORMATION

TO REVIEW EVIDENCE SBUGQAESTING THAT THE HAND-LINE CRIMP
TOOLS ARE SUPERIOR TO AMI| TDOLS; AND THAT THE AM! CRIMPER
IS SUPERIOR TO THE HAND-LINE. CRIMPER

TO DISGUESS PERMANENT IMPLEMENTATION OF HAND-LINE TOOLS (OR
PDUPLICATES) ON THE AMI

15 Jan 92 SBO 50-11




EOEPO0 VELHNLL

PRECISION CONTROLS DESIGN ENGINEERING :
KAPTON DIAPHRAGM LIFE REVIEW - 15 January 1992
MY92 FORD CRUIBE CONTROL PRESSURE SWITCH

EVIDENCE SUPPQ@TING THE THEORY THAT TEARDROP FORMATION IE RELATED TO
SHORTENED DIAFFRAGM LIFE:

o DURING DIAPHRAGM LIFE TESTING IN OCT. 91, ONE PARTICULAR SET OF TEST

DEVICES . SHOWED A PARTICULARLY POOR WEIBULL BETA (SLOPE); \.E. SOME
DEVIGES DIED RATHER QUICKLY WHILE OTHERS WERE MUCH MORE ROBUST. . -

a SAMPLES OF THE LOW-LIFE AND HIGH-LIFE PARTS WERE OPENED TO OBSERVE THE
CONDITION OF THE DIAPHRAGM. :

o LOW-LIFE PARTS SHOWED A VERY LOTALIZED RUPTURE, WHILE HIGH-LIFE PARTS
SHOWED A MORE DISTRIBUTED WEAR PATTERN CIRCUMFERENTIALLY AT THE
CONYERTER BUTTQN. {T IS THOUGHT THAT THE LOCALIZED RUPTURE OCGURS DUE
TO HIGH STRESSES AT THE APEX OF THE TEARDROP; ABSENCE OF TEARDROP
MEANS NO ABNORMAL / ASYMMETRIC STRESSES AND THEREFORE HIGHER LIFE.

o  THIS FACT, COMBINED WITH THE FACT THAT ORIGNINAL VALIDATION PARTS (SUMMER
'g1) SHOWED VEAY POOR LIFE PLUS VERY OBVIOUS TEARDROPS, GAVE RISE TO THE
HYPOTHESIS THAT PRESENCE OF THE TEARCRO® 1S CORRELATABLE TO SHORTENED

DIAPHRAGM LIFE.

15 Jan 92 SBO 50101
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PRECISION CONYROLS DESIAN ENGINEERING
KAPTON DIAPHRAGM UIFE REVIEW - 16 January 1992

PROCESS-RELATED PARAMETERS WHIGH CONTRIBUTE TO TEARDROP FORMATION:

A TEST WAS FLANNED AND EXECUTED TO DETERAMINE AT WHAT POINT iN THE-'I

MANUFACTURING PROCESS THE TEARDROP 1S FORMED.

DEVICES WERE BUILT WITH AND WITHOUT GASKETS IN ORDER TO DETERMINE IF
SOME FRICTION PHENOMENON DURING QASKET COMPRESSION WAS A CONTRIBUTOR.

DEVICES WERE AEMOVED FROM THE AMI CRIMPER AT VARIOUS STAGES OF
COMPLETION AS FOLLOWS:

. BEFORE THE AIR-BLAST STATION
. BEFORE THE SECOND (FINAL) STAGE OF CRIMP
. BEFORE THE FIRST STAGE OF CRiMP LE. AFTER PRECRIMP

RESULTS SHOW THAT THE ABSENCE OF GASKET CREATES A MUCH LOOSER
DIAPHRAGM, WITH NO REAL /DENTIFIABLE TEARDROP OA OTHER GEOMETRY

PRIOR TO AIR-BLAST, A TWIN-APEX TEARDROP 18 COMMONLY FOUND {GASKET
PARTS)

PRIOR TO FINAL CRIMP, THE TWIN-APEX 15 APPARENTY BUT NOT AS WELL DEFINED

AFTER PRE-GRIMP, THE DIAPHRAGM 15 PERFECTLY FLAT - THE SHAPES SEEM YO
GOME DIRECTLY FROM THE CAIMPING OPERATIONS

TR i
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PRECISION CONTROLE DESIIN ENGINEERING
KAPTON DJIAPHRAGM LIFE REVEEW - 16 Janoay 1902
MYS2 FORD CRUISE CONTROL PRESSURE BWITCH

EVIDENCE SUGGESTING THAT THE HAND-LINE CRIMP TOOLS ARE SUPERIOR TO AM!
TOOLS; AND THAT THE AMI CRIMPER IS SUPERIOR TO THE HAND-LINE GHIHFEH.

0 A TWO-BY-TWD MATRIX OF TEST PARTS WAS BUILT, USING:

- HL- TOOLS ON HL CRIMPER

- HL TOOLS ON AMI CRIMPER
- AMI TOOLS ON HL CRIMPER
- AMI TOOLS ON AMI CRIMPER

¢ AFTER CYCLING ALL DEVICES TO FAILURE, WEIBULL PLOTS PRODUCED THE
FOLLOWING RESULTS (RANKEC BY CALCULATED RELIABILITY AT 600k CYCLES):

1) HL TODLS ON AMI BETA=10.4 THETA=TOSk REL=S7.4%
2] AMI TOOLS ON AMI BETA=8.8 THETA=E68k REL-86.3%
3) HL TOOLS ON HL BETA=53 THETA=870  REL=B0.9%
4) AM! TOOLE ON HL BETA-7.9 THETA=540  REL=58.0%

- —

AT
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PRECISION CONTROLS DESIGN ENGINEERING
KAPTON DIAPHRAGM LIFE REVIEW - 15 January 1992
MY9Z FORD CRUISE CONTROL PRESSURE SWITCH

PERMANENT IMPLEMENTATION OF HAND-LINE TOOLS (OR DUFLICATES) ON THE AMI:

FORD REQUIRED THAY WE COMPLETE A REVALIDATION AFTER “FIXING® OUR '
DIAPHRAAGM LIFE PROBLEMS. : '

AT THE DROP-DEAD DATE EARLY IN NOV 91, WE WERE FORCED TO PUT OUR BEST
FOOT FORWARD, THIS WAS HL TOOLS ON AMI. A

WHILE WE ACTUALLY DID PASS VALIDATION, IT NOW MEANS THAT QUR VALIDATED
PRQGESS IS USING HL TOOLS ON AMI GRIMPER.

WE MUST UNDERSTAND THE EFFORTS INVOLVED IN IMPLEMENTING THIS AS A
PERMANENT CORRECTIVE ACTION, SINCE THIS 13 THE CUSTOMER'S PERCEPTION.

VELHN-11

§ 15 Jan 82 SPO 50-101
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NCARY 1¢&, 1852

13 ROSTT STRIUBLE RCS2 o2y TON CHARBONEAL by
NIEE DaNATTIA PeQa JONN XOURTESISN NDES
TRARLIR DOUCLAR CPPC STEVE NAYOR NELE
DICK GARIEFY NFPC ARDY NoOUIRK POCA
PATL KOTCH PRE1 B O'NETLL EIon
JOF LAEARY JHLE
STETE OFFILER F i ak GARY SNYDER oPpe
NATT SELLFRS PR NARTHA SULLIVAN orpe
AILL BWEIT PONE RAY POURANGEAD PONE
JIN NI POCA BILL CONGDON NFFC
CLATRE BAIYRANAR PNT ST w NDEx
SRAY RODRIGUEY NFR ELATNE ROSY POOA
FR: DAYE CSARN FARN
&J: NERTIRG: Py
Tulitng-Aas MTG. i~1e-13 A
rrr fives visit _?'“”#"
NERTING -

TEE MEXT NXETING IS ECHXDULED FOR:

DATE: 1/13/93 (TRUREDAY )
T'INE: 12:0Q = 11730 AN -
PLACE! NARKETING CONFERKNCE BOON

1

7Tes

Hexport:

Elco gquoted 20321/.00018" nin. plats/nc re-roll # $I02.64/% (1992
sconcmics). cCurrent 6900 hex price ix $310.30/K, incinding ra—

roll =t f18.37/K. Our sxpact is that the 10321 ioe should
be lower, considering the thinner plate emd oo re—roll, Faul noted
this to Bloo whan he ra¢'d the and bas asked for explanaticon.

Fleots quality teas visit to TIA is a2cheduied tantatively forTuesday, i/4.

.mmmum’umuunvm EOTCH ONGOING

- 10821 STEEL/.00015" MIN. PLATE/J512 &
. JEI2 GMIE RAR BTOUY —% MATT + n-u":.r-a SELLERS  01/23 GA6¢ @ By TH¥

¥ead to give this item & priority =o it's compieted prior to Lloc's
Tobh, & viwit.

» FOTIFY FORD OF CEANGE TO 10B2l DOUGEAR 02714
. (OTE FOR 10821 W/.0015% min. PLATE XOICE al/slé ORIG.
ARD NO RE-ROLL 0l/16 COMP.

# ASE XLCO TO EXPLAIN 10821 COST FRIOR KOTCH 01/2%
0 2/4 WG,

Environmanial Sen);

. RENOVE -3 A5 ALLERNATE FRON .B/L oYFILER Q1730
{ECH sntared)

TI-NHT3A 004359



Profuction Issuas:

. MAINTAIN RUNNING TOTAL: OF L/T (La-3} STRUBLE  ONGOIKG
SNITCENES LEADING YO 100K FOR ANORPISAYTION
gtatus Date Potal Shipped
Jan 18 11,424

. UFDATE PRODUCYYON PLANE FOR ALL SWITCHES DOUGLAS  ONGOTING

. OPDATE PRODUCTIOR CCMPONENT AND ASM. OFFILER 02/13
DORANINGE TO CURRENT DESTGE LEVEL

* CHANGE FREQUENCY OF RING GAGE CALIB. GARIZPY 01/09 ORIG.
FRON ONCE/6 WEEKS TO ONCE/QTRr FEEP LOG STATYS 277

IO DETERNIRE IF GAGES ARE OOT OF CAL.
Sangor Assembly Nachine:

+ UPGRADE KAPTOR PICK AND PLACE SELLERS 0Ol/23
- FNSTALL NASNER/OONV. BTATION ON AMI SELLERS D1/30
« FRIDRITISE RENMEIRNG UPGRADE ITENS SXLLERE ONGOI N

Eaga Assambly Machine:

IA machina is down due to spring bianking die; poor tool design byEA makes this
a big effort. HNachining is extansive, and may

require t to be down until Monday 1720 - Bil] and Matt are
sxpaditing.
» UPDAYE FPROGRESS OF ULTRABORICALLY SELLERN, ONIOIRG
NELDED SPRING ARMN/TERNINAL ASSEMBLY OrrILER .
Final Aswembly Nachine: SESg2 DA B
T -
PV Testing/ISR: g‘”u ,a-.'r.a-f:" war Py
F/U NITH 7O EMSURE ARPROVAI-TFTTER WarT ONGOING
I8 RECEIV 1784 .
* PROVIDE LIST QF NF'G. OPERAYTIONS FOR INITE 01715 ORIG.
Cpk REVIDN 1O JIN WATT o1715  COMD,

{Rec'd ~ neads to ba modified to inciuds 77P8 P.C.)
« SELECT NIF. QOFERATIONS FOR Cpk REPORTING SBLLERS 01723
- FRWILE QUARTERLY REFORTIRG OF ADCWE NATT startod/il

. STATCS OF L/T APPRCVAL ‘] DOUGLAS; 11;28 ORIG.
) MNAJOR al/23 REV.
No issuss resain cn tha X~Z package. Terziral position pasds to
ba ragolved bafore subaitting Dana/Fitts pkgs.
* CORRECT TERNTINAL POSITION SELLERE 01/16 ORIG.
01720 REV,
+ RE=JUN P/C SANPLEE 30 TERN'L POS'N SRLLERS ol/16 ORIG.
DATA CAN BF COLLECTED ols2n REV.
* MEASDRE SAMPLES SELLERE; 01717 ORIG.
hoge a1/31 REV.
» SUMNIT DARA/PITTS PEGS WATT Q1/23 ORIG.

+ DO FITTS/DARA HAVE THEIR ONF ENV. INGS? DOOGLAS 01/20
(CHANGED DATE, S0 WE CAN KAVE INF BEFORE SEIFPING PKGS.)

Diaphragm Life:

TI-NHT3A 004380




Ntg. held 1715 to review diaphragw lifs lssus. Several concepts

to Make design more robust wers discussed. In the msantiss, H-L

dinx will ba ﬂpl'.:lnl for use on AMI; full ANI sanscr oriap ::nn

bagin whap this iz complate and whan wa receive written approval

{letter sxpacted by 1/24). On-line impulse test will be oeed tomonitor criop p

rocess with new disa.
« JAPLENSNT SOLOTYION TO DIAPHRACN LIFE OFFILER/ ONNOIRG

SELLERS
e SFPF OP NG ™ REIVIEN RESULTE OF CRINP/S OFFILER ol/09 ORIg.
DIAPHRAGN LTFE STUDIES ors1% REV.
0l/1% CONE.

+ LFTON PLAR FOR FULL AMI CRINE SELELERS 2l/23

+ ACTTON PLAR TO IVAL. DESTON HODE. OFFILER 01/213
Low Differentlial Switch for NT24

. ESTAALISE LYt aF ACTIONS REQ'D TO SELLERS i1/30

STANT=0F LON DIFF'L SNITCH

' ﬁm IF ANY (ALIFICATION DOOGLAS  1/30

r

- IVALUATE TEVES N/C FOR NOIEER OFFILER ONOTRG

+« REPORT REFULTS TO FORD/TEVES OFFILER Tl

 ENY. DNG. FOR LON DIFF:'L SNITCH OFFrILER 1/2%

= REVIEN FPROFOSND BNV, WG WITH REDUCED
§ OF DIMENEYONE N/D. CRARN

o FEVES VISIT D TIA 77 - UPDATE NATT ONQOING
Nigosllansousi:

« CONPLETE DEEIGN FMHEA OFFILER o4/18 ORXG.

. 0z/14  REV. .
. BEND LETTERS TO FORD/GM AND TIER 1'S;  WATT/ /30 S m at'$ ACGER

3A TEREZAD GAGING CTARN = H GaGidy

Bteve will set up new anv. dwga. with rafarance to gaging per ANSI
Bi.1.

FRODOCTION PLAN BY NONTE (THROUSARDS)

FRve F3ra
F/C LT
77PSLa-1 77PRL2-2
OV 5.4 ir.8
DEC 35 [
JAN 75 - 7 (error on last wks' minutas)
FEB &0 12

RESARDS,
DAVE CIARN \49=PORD

TI-MHTSA 004361
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Jeff DiDomenico ELB Matt Ssllerse PCME
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FORD MY'52 ELECTRONIC SPEED CONTROL DEACTIVATE PS5

87PS: Charlia Douglas has bagun to hold startup meetings, and we
are procesding with required planning to co-ordinate internal
dasign validation plus oustomer praduction validation of B7PELZ-
2, L8-1, and L11-3. Alsa included are revalidation of S7PSF3-5,
und S7PSF9-1 which aves running in parallel with 87P% testing.
Cartain devicea already have IER datas pronised te Ford (92-04-
18), which will gerve ta direct pricrities. We are working en
Eavaral items to atreamline thie procese, including approval from
FPord to consalidate specifications.

Since a fairly large number of devices will ultimately need to
undeargo Iapulse and Thermal Cycle {ueing similarity as much as
pongible for all cther tasts) we are beginning to plan for cycler
capacity. Jeff has davised a schene to met up the new cycler to
run the coxplex TC test unattanded. He will place an order for an
Omega dual-setpoint t{amperaturs controller nseded to acconpliah
this, am wall as a apars brake-fluid-compatible hydraulic cylinder.

SILENT DEVICE FOR MYS) EHO TAURUS: Benchtop testing of the M/C
with our silant 77 installed showed sxtremaly little audible noise,
requiring amplification tc hear at all. This suggastw that the
noige problem im ananating from alsavhers in the system, but of
coursa it could still ba wtimulated by our switch. Ford hap
requested we perforn an evaluation and respond with a formal teat
rapart. This will reguire that we obtain an ABS-equipped vehicle
in order to ilsclate the sourca of nolas, Any ABS Taurus, or any
continental (ABS standard} will Ffit this Teves M/C. We prefer a
Taurue if possibla, since Ford reports the problam manifests itself
hers, but we are having significant trouble locating a rental ARS
Taurud. We may have tec try the Continental, which ig based on the
Taurusx platform but probally includas morea sound-deadening
materials which will maka the audible nolss situation different.

DIAPHRAGM LIFE: The ongoing aguare ve. round Kapton teat has begun
to produce interesting results. (Recall that round Kapton from a
pravious test, frow an B.5 ¥ 11 sample sheet, produced exemplary
resules.) This teast compares round and asguare cut from the same
sanple eheet. The test also includes a Japaness polyimide Film
from Ube, equara, and a control lot. As the test nears 1FE cyclas,
3 of 6 Ubn parts are dead baglnning at 414K; 4 of 6 contrals are
dead beginning at 545K; and NO failurax from either sgquara or round
lot from sampla sheet matarial. It esems obvious that the sample

TI-NHT3A 004382



material bas much greatsr resistance o rupture, and it remalna tec
be se=n whather round ve. sguare makes a flgnificant difference in
thess parts. Upon complation of this test, we should involva
Dupont to axplain the matarial differances (production ve. sample
shast) ard posalbly upgrade Phn production material.

A synopsis of davelopsments in diaphragm life taesting was pressnted
thia wesak. As a result, several good ldsas were genarated. Tha
general attitude la that a more robust design is reguired, which
is not sen=itive to production lines variables such as crimp togl
geometries, crimp forcem, wto. We will proceed with testing and
developamant werk, including the folloewing experimentation:
reduce/lixit Kapton clamping by mnachining a step on the outar
pertion of the hexpeort flange to provids metal-to-metal contack to
washer and using a umall-diametar round diaphragm; try full-round
diaphragme with only 2 layara; try Eapton without Teflon; addition
of a "bump” male feature on the hexport with corresponding female
in the washer in crder to stretch the Kapton during assanbly; and
use of pre-bent, concave hexporta (salvaga parts, for exampls) to
sse 1f this sliminates ths tendancy of the diaphragm to move
radially inward which is thought to bappen as tha haxport and
washer bend at crimp. _

TOKICO: Info conming from Charlie ln Desarborn via Dave indicatas
wa‘va lajid our hands on a Tokico M/C with Hy-9tat switch installed.
Apparantly the switch mounts at an angle in order to clear tha
reparvoir. Wa plan to completaly characterize the switoch, take
phatos and X-raye, then orosa-gaction it.

Regards,
Stave O.

TI-NHTSA 004383
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FORD MY %% ELECTRONIC SFEED COMTROL DEACTIVATE PS

S7F8: Charlie Douglas has bagun to hold startup mestings, and we
are proceeding wWwith regquired planning to co-ordinate internal
design validation plus customer production validation of &7F8L2-
2, L9-1, and Lii-3. Also included are revalidation of S57PIF3-95,
and S57PEF¥-1 which are ranning in parallel with 87P8 tewting.
Certain devices alrsady have 18R dates promised to Ford (9#2-04-
15y, which will serve tp direct pricoritiss, We A4 working on
several items to streamline this process, including approval framn
Faord to consolida¥s specificationa,

Since a fairly large numbwr of devices will ultimatsly nesd to
undergo Impuls& and Thersal Gycls {using similarity as wmuch an
posaible for all othsr teasts) wa are baginning to plan for cycler
capacity. Jeff has devissd &2 scheme to sat up the new cycler to
run the cospleax TC test uwnattended. He will place an grder far an
Omeda dual-setpeint temperature controller neaded to accomplish
this, ags wiall as a spars brake-fluid-compatible hydraulic cylinder.

SILENT DEVICE FOR MY®3 SHD TAURUEL Benchitocp testing of tha M/C
with ow silent 77 installed showed extreamely little audibla noisa,
requiring amplification to hear at all. This suggests that the
neine pregliem is emanating from slaseshers ln the systes, but of
courss 1t could atill ba stimulated by ocur switeh. Ford has
requezstiod wWe parform an svaluation and respond with a formal test
report. Thie will raguire that we obtain an ABS-squippsd vahiclw
in order to isalats the source of noige. Any ABE Taurus, ar any
Cantinantal (ABE standarcs) will fit this Teves M/C.  We prefer 2
Taurys i¥ possible, msince Ford reports the probleam manifests itself
here, but we are naving significant troubls locaking a rental ARB
Taurug. Wa may have ta try the Continental, which ix Gaswed on the
Taurus platform but prabably Lncludes mors sound-doadening
matwrialm which will make the audible noiss situation different.

DIAFRRAGM LIFE! The shgaing mquars vs, raurnd Kapton test has begun
to produce intsrasting results. {Recall that round Kapton from a
previous teat, from an 2.5 = il campla shawt, produred sxemplary
réesuits.) Thix test compardss round and sguare cut from the same
sarple shest, The test also includes a Japanese polyimide Ffilm TI-NHTSA 004364
from Ube, square, and a control lot. As the test nears lKK cycles,
3 of & Uba parts are dead beglnning at 414K; 4 of & controls are
dead beginning at J343K); and NO failures from aither square or round
ot from sarpla sheet matarial. It sesms obvious that the sangle
naterial has much greater reslstance to ruptuwre, and it remains te
be seen whnether round vs. square wakes a wignificant diffardrnce in




thess parts. Wpan campletion of this ftest, we shogyld involve
Dugont to explaln the material differences (production ve. sample
sheet) and possibly upgrade the praduction matarial.

A aynopais of developsments in diaphragm lifs testing was presented
this weak, As a result, ssveral good ideas were ganerated, The
ganeral attitude is that a moere robust design Is reguired, which
in net mansitive to production lina variables such as crimp towal
quametrie=s, crimp forces, stc. Ye will proceed with testing and
devalopamant work, ineluding tha followlng experimentationt
reduces/limit Kapton clamping by machining 4 step on tha outer
portion af the hsxpart flange to gravida metal-to-metal contact to
washe~ and using o small-diameter round digphragmy try full-round
diaphragms with only 2 layers; try Kapton without Teflony addition
of & “bump" nala feature on the haxport with correeponding femalm
in tha washer in ordar to stretch the Kapton during asasndlyy and
use of pre-bent, concave hexports (salvage parts, for sxample) to
sas if this sliminates tha tendancy of tha diaphragm to nova
radially inward which 1& thought ta happen aw the hexpart and
wadher bengd at crimp.

TOKICOZ Infp coming fram Charlis in Dearborn via Dava indicates
wa’ye laid owe hande on a Tokleg M/C with Hy-Stat switch inatalled.
Agparwntly the switch mounts at an angle in order tc clasr the
resePysir. We plan to compistaly characterize the switch, take
phatew arnd X-rays, tham croasisection it.

Ragarda,
Bteve 0.
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A7P81 Charlie Douglas has begun to hold stariup geet , and we

ars with regquired planning to co nate Internal

denign validatior plus customer ction validetion of a?PsLa-

2, L8-1, and L11=3. Also inol ara revalidation of 37PEF3-s, &

and 57PSr9~1 wkich are running 1in allel with 27p8 testing.a—" . fem 444
Certain devices al bave ISR dates ised to Ford (§2-04- g (1111

= . it T

15), whiah will serve to direct pricritiss. We are wvorking on
seversl itemy to streamline this process, Including approval from
Ford to consolidate spacifications.

Since a fairly 1 number of devicas will ultiastely pead to

ip T Impulse Therpal Cyols (using similarity ar much as
posaibia for all other tasts; wva are begimning to plan for cycler
capacity. Jaff hax devigsd & achame to sat up the new ogclu- to
Iun tha complex TC test unattended. Ee will piace an ar far an
Opaga dual-setpoint tsaperaturs controiler nesded to accompiish
Chis, as vall a=s a spars brake-fluid-compatibld hydraulie cylinder.

SILINT DEVICE FOR MY$31 SBC TAURUS: Benchtop testing of the N/C

with our sllent 77 Installed showed -xtru-fr little audibis nolws,
ng’uiring amplification to hear at ail. This suggesta that the

neise problaxm ix amanating Ifrom slsswhers in the systsm, but of

course 1t could stiil be atisulated hg our switch., Ford has

requested wva perfors an avaluation and res with a formal test
report. This will ire that we obtain an m-o;r:.tppld vehicls

in order to isolate thie source of noise. Any ABS Taurus, or any L
continantal (ABS wtandard) will rit this Teves N/C. Wa far a i A
Taurus If possible, since Ford reporia the problex nanifests Itselr -z /"
hera, but we ars having significant trouble locat a rantal ARS ﬁ;.: e

Taulrus. We nay have Lo the continental, which is based on the _ (o
Tavrus piatform but p.mhsﬂ includes sores scund-dssedenin
matarlals which will makes audiple noliss ailtuaticn differsnt. -

DIAPHRAGN LIFE: The ongoip ara vs. round Xapton test has begun
to produce intereating mu?t:qu fAscall that round Kapton from a
pravious test, from ah 8.5 x 11 sapple ahset, produ sxe=plary
rnultl.;”.!'hil test ocomparas round and square out from the sane
saxpile shest, The test also Includes 2 J ase polyinide film
from Obe, aguare, and a coentrol let. Az t test naars 1XE cyclas,
Snfﬁ'ﬂhfarﬂmdiud inning at 414Ky 4 of & controls &ra
dead beginn at S45K; and fallures from aithar a or round
Iot fron sample sheet material. Ir seams obvious that che sample
naterial has auch gresaster resistance to rupturs, and it remains to
ba ween whether round va. syuars makes a significant diffsrence in
thease parts. 0 conplation of this teat, we stould Involve
Dupont to expl the material differepcea (prv-.uction ve. sample
sheat) and pogsibly upgrade the production mat-: .al.

Ti-NHTSA 004387



A aynopyis of developswants in di lifa tllt:.tng vas sented
thj.l wvask, As a rwsglt, several good ideas ganatat The
1 attitude 1s that & -u.r- robust auigm is regquirad, "which
H;:r:miuﬂ o Mﬂtt:n 1%:- Iﬁiﬂlu -I'HL"-'E tgnturiqp tool
r | [ W -k
el ament work,  ineleding tha :n.uowing‘ voarinentations”

ndu:uﬂilit Kapton cl:?finr h{o on the ocuter
portion of the .td'- nu.’l- o-mta.l ocntact to

warher and us a lu.u-r.limtlr round i full=round
disphragay Hﬁgonly F] Ilyirg.try Kapton w thout T :m.r additian

of a "himp* aele featurs on with correspond u:g Illllll
. thn; h-n{:'n maivznh:m 5. E.:"dur n:. X i lj
Ure -

see if this elininates the tendency n.t Eﬁ ilmag:’tn Eove
radially Inward which is thnught to happen as port and
washar d at orimp.

MRIC0: Info coming from charlis ip Desarbern via Dave indicatas

wa'va laild o h‘?d. on & Tokioco N/C with .H‘y-#t.lt awitch installed,
Apparently the tch mounts at an angle in osrdar to olear the
m-mir. Ne plan to complataly charactarize the switch, take

photon and Jr-njr-. than mn-uatian it.

stove O,
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PRESSURE SWITCH DATA __ porm 21603 TESTNQ, /37 /55

BEVIGE CATE REGUESTED | AEDUESTRG AY AEGUESTE COMPL.
CLFPS 1 er | svipe  pLE Loy DATE
FARFORMED 87 DATE STARTED | DATE COMPLETED | APPAOVED BT
J'frfr-r-' é-'ﬁdﬂ-i'r £ .-i';f:l”‘) —

MADJECT TITLE: £, , el oy Fa_ L

CUBTCMER

PURPAEE [IF TEET: {ffjﬁ‘fd,
L)

J'I‘n"“trfr gl"-"r! i _ra-ﬁ""/-hpf:"'fz_" ratl roend

.

f-'*'ﬂr‘.& ‘ L :d‘ '.gilr‘-

Bo-td Hole wrv/ia

>

-
1P

(T
gt
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AAESSURE SWiTCH DATA Form J16 TEAT MG, 1, - =7 &6
- TT ] DATE ARGIZEYTED ] AECUEATIT B7 ey ARCURSTED COMPL

& IYEY L dare
FERFOAMED BY nwmcuuunm AMROVED av
J/.:-’ R
-

Tef Zre, ;Pﬂﬂ o
RUECTNTLE Fup g i)Y "1y Epl lrwn ?zzlf o brnd thp dgue e P

CUITOMER

wResgor TN < A a ,,4;/;; e ey f,r"..-/L :

___g I YL r“'r/'-f/" -I"'l""tfd g!l‘*fl’.

raccioms: g, ) ¥ oy tar - k4 -l-"#r...;-J ¢ o il iy o

..L".l;!"ff' uﬂ’ h BV ’ft.,gf_'é_.t;p.th'_"'g L WA YR |

—Tt o cdme =g oy, 2:¥ gp

o Id iﬁ?’_g: g3t

zed v 1L @A
T I I TEF AT K Ty TR g T,
ﬂj—-rl.t l'!.f""'-l:.F ; L At flg 4 'ﬁdfﬁﬂ ﬂliﬂﬂ' o F 4'; a;a-.a
YT, % r JArT el
e FA ¥ fatde | FEYVIe
ot 4 7 ! ALY Lprfgl hapred | Ty

£l

fd-g3- gy ¥t ad | 3 71K
—er 717 /2 T4
= I £, TI7EFE WYL A

ol P e
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160
155”
150, _
145
140
135
130 -
125 -

120!
1000

2 vs. 3 ROUND KAPTON

CALIBRATION SHIFT (ACT)

10000 100000
WAPULSE CYCLES

* ZKAPTON O JIKAPTON

1000000
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Texas v Eluinell,
INSTRUMENTS '

¥

tmlmmy~Hayas Company Jdamuary 243, 1R
101 Dar Streest
Mi1ford, Michigan #5351
Attrns Mr, Clay Bailey

Manufacturing Enginear .

L T

Bubj* Fart Number E7EC-ThNeld4-00 Fressdre Bwiteml »

Fart Murber FRTA=9F924-AR Fressure Switch + -~

Raft Your Q1/720/92 Telephons Call

Cmar Clay,

Tha purpaote af thise lotter s t5 aubstantiate aour
discussien concerning the above refersnced pressues
mwltchen, The sWwitches are to be asssnbled with the
thraacded metal hexport onto the spplication.
Inytallation torque is to BEw applied Snly £o the
me=tal hexport part of tha awltch,

Thare ia to be no torgue applised to the plastic connector
pert of the switch. Arty torgue applied &2 the plastic
cafifector may cdussd abnormal pperatich, damhage, or
destruction of the switch functian,

Flease 1ot me krow if you have any dquestisne or 1F T
can bw of any further aszistance.

Regards
LY

Watt
A Engilinesr
Frecigion Contrals Department
Control Products Division

zc!{ Dave Czarn, M3 12-2%, Charlie Douglas, ME l2-Z32
Thomas Dan, Kelsey-Hayss Supplier Buality, Fenten, Mi,
Rita Gunia, Kalsay-Hayes Furczhasing Dept., Fenton, Mi.
Angdy McQuirk, M3 12-27
Steve Majors, TI Farmington Hills, Michigan

TICAR INETRUMILNTS IMCOARCRATED = 4+ FOMEET NTREET + ATTIERORO. bk miol
oteows FUON ¢ TELAX JHM0 « CaBul THXNE

TLNHTSA 004373




=NSG Ni= 408207 FR=EARR TO=PODA  SENT=Ql/21/92 02:49 PH
Ri=140 STwC DIV=0050 CCax00101 BY=ZARN AT=01/21/92 0Z2:49 PM

JANDARY 21, 15392

T0: RUSTY STRUBLE Resz2 CC: TON CHARBONEAU TC
NIKE DeaNATTIA PCOA JORN KOURTESIS MDES
CHARLIE DOUGLAS CPPC STEVE NAJOR WHLS
DICK GARIEPY NFPC ANDY NCGUIRK PcQa
PAUL XKOTCH PRX1 ED O'NEILL EJON
JOE LAZARS JML8
STEVE OFPILER SBO1 GARY SNYDER CPEC
MATT SELLERS BCME _ MARTHA SULLIVAN  CPPC
BILL SWEET PCME RAY TOURANGEAU PONE
JIN WATT PCOA BILL CORGDON NFPC
CLATRE BALTHASAR  FPSNT ND2S
TERRY RODRIGUEZ MPPC »  BLAINE ROBE PCOA

FR: DAVE CSARN SARN

87: FORD CRUISE CONTROL FPRESSURE SWITCE START-UP NEETIRG:
01s16/92 MEETING NINUTES

NEETING

THE NENT MEERTING HAS BEEN CHANGED TO:

DATE: 1/23/82 (THURSDAY)

TINE: lo:00 - 11:30 AN

FLACE: #wdndw CAFETERTA CUBE #uwike
m,
DAVE CSARN

TI-NHTSA 004374




-MEG M= 271908 FRaZARN TO=PCQA HERNT=01/16/92 11:22 AN
Ri=004 8T=C DIV=0050 CCwg010]1 BY=ZARN AT=D1/16/92 11122 AM

JANUARY 16, 1992

0; RUSTY STRUBLE RCS2 CcC:  ToM CHARBONEAD o
NIKX DeMATTIA PCOA JOHN KOURTESIS MDES
CHARLIE DOUGLAS CFFC STEVE MATOR WHL3
DICK GARIEPY MFFC ANDY NCGUIRX PCOA
PAUL XOTCH PRK1 ED O'NEILL EION
JOF LATARZ JNLD .

STEVE OFFILER sBo1 GARY SRYDER crpc

MATT SILLERS PCNE MARTHA SULLIVAN ol i o

BILL SNEET PONE RAY TOURANGEAL PONE

JIN WADT PCOA BILL CONGDON MPPC

CLATRE BALTBAZAR  PSWT STEVE NCCOORY -  MDES

TERRY RODRIGUEE MFPC ELAINE ROSE PCGA
FR: DAVE CEARN ZARN

8F: PORD l'.'.'iIH-D'IS.E CONTROL PRESSURE SWITCH ST,
01/16/92 MEETING MINUTES

P NEETING: 7
Twltesn-Ang My, =307

2 e

TrT Teves visit HHHE
by L - -+

THE NEXT NEETING IS SCHEDULED FOR:

DATE: 1/23/92 (THURSDAY)
TINS: 10:00 - 11:30 AN
PLACE: MARKETING CONFERENCE ROON

r7rPE

Hexport:

Klco gquoted 10H11/.00015" min., plates/no re-roll § $302.84/K (1992
economics). Current 36900 hex tiriu- iz §310.50/K, lncluding re~

roll at $18.37/K. Our expectation is that the 10821 prios should

be lower, considerling the thinner plate and no re-roll. Paul npoted

this to Elcc vhen ha reg'd the quote and has asked for sxplanation.
Eloo's guality team viait to TIA is sohedulsd tantativaly forTusadey, 2/4.

. REPORT ON ELCO JMWOES FRON 7/22 VISIT ; KOTCH ONGOING
- 16321 STEEL/.QEB15" NIN. PLATE/J512 .
. J512 GAGE R&R —y mATT + ‘nnu:j SELLERE 0l/23 Q™% & g Lrf

Need to give thiz 1tem & pricrity so it's complated prior to Zloo's
Feb. & visit.

. ROTIFY FORD OF CHANGE T0 10821 DOUGLAS  02/14
. QUOTE FOR 10821 N/,0015" min, PLATE KOTCH 0i/i6 ORIG.
AND ¥O RE-ROLL 01/16 CONE,
# ASK ELCO TO EXPLAIN 10B2l COSYT FRIOR KOTCH 01/23
0 3/4 NTG.

Environmental Seal:

. REMOVE =3} AS ALTERNATE FRON F/L OFFILER 01730

(ECN entersad) TI-NHTSA 004375



Iroduction Issuas:

« MATNTAIN RUNNING TOTAL OF L/T (L2-3} STRUBLE  ORGOING
SWITCHES LEADING TC 100K FOR ANORTIFATION
Status Date Total Shipped
Jan 16 il,424

« UPDATE PRODUCTION PLANS FOR ALL SWITCHES DOUGLAS  ONGOING

- OPDATE FRODUCTIOR COMPONENT AND ASN. OFFILER 02/13
DRANINGS TO CURRERT DESIGN LEVEL

* CHANGE FREQUENCY OF RING GAGE CALIR. GARIEPY 01/09 ORIG.
FROX ONCE/6 WEEEKS TO ONCE/QTR; KXIXP LOG ETATIR 72?2

TO DETERNIRE IF GAGES ARE OUT OF CAL.
Sensor Asssxmbly Machine:

« UPGRADE KAPTON PICK AND FLACE SELLERE 0l1/23
« INSTALL WASHER/CONV. STATION ON ANT SELLERS 01/30
- PRIORITIEE RENAINING UPGRADE ITENS SELLERSE ONGOING

Rass Assembly Machina:

BA machine iz down dus to spriny blanking dilar poor tool dealgn byXA mnakes this
& big effort. HNachining ls extsnsive, and pay
reguire squipnent to ba down until Nonday 1/20 - Bill and Matt are

axpeaditing.

« UPDATE FROGRESS OF ULTRASONICALLY SELLERB/ ORGOIRG

WELDED SPRING ARM/TERMINAL ASSENBLY OFFILER i 4

i :

final Assambly Machine: %q SErSore DA O -

: +

- H18 3 iz

Pv Testing/15R: cov'd yri ¥ wY "

F,/U NITH %W ENSURE ROVAL R NATT ONGOING

I8 RECEIV. I/24.
+ PROVIDE LIST OF MFO. CPERATIONS FOR SNITH 01/1% ORIG.

Cpk REVIEW TO JIN NATT d1/15 CONP.

{Rec'd ~ neads to ba modified to include 7798 P.C.) .
- SELEOT MPG. OPERATIONE FOR Cpk REPORYTING SELLERS 01,23

+ PROVIDE QUARTERLY REPORTING OF ABOVE WATT startol /21
» STATUR OF L/T APERONVAL ? DOUGLAS, 11728 ORIG.
' ' MAJTOR Gls23 REV .

No lssves resain on the K-H paockags. Terminal position nesds to
ba resolved before submitting Dara/Pitts pkgs.

* CORRECT TERMINAL POSITION EELLERS 0l1/16  ORIG.
0l/20  REV.

* RE=-RUN P/C SANPLES 850 TSRN'L POS'N SELLERS 01718  ORIG.
DATA CAN BE COLLECTED 01720  REV.

* MEASURE SAMPLES SELILRRS,/ 01717  ORTG.
ROSE 01721  REV.

. SUBNIT DANA/PITTS PEGS NATT 01721  ORIG.

% DO FPITTS/DANA HAVE THEIR OWN RNV. DNGST DOUGLASE 01/20
{CHANGED DATE, SO WE CAN HAVE INFC BEFORE SHIPPING PKGS.)}

Diaphrags L.l.i.'-: T-NHTSA 004376




Ntg. held 1/15 to revier diaphragm iifs lssue. Several concapts

to make deslgn more robust were discusged, In the meantime, H-L

dies wvill be replicated for use on ANI; full ANI sensor crimp can

bagin whan this is complete and when we recelive written approval

flattar expacted by 1/24). On-line impulse test will be uzed tomonitor crimp p
rocess with new dias,

+» IMPLEMENT SOLOTION TO DIAPHRAGN LIFE OFFILER/ ONGOING

. SSLLERS

v SET UP NTG TO REVIEW RESULTS OF CRINP/ OFFILER a1/08 ORTG.

DIAPHRAGN LIFER STUDIRS 01/15% REV,

01/15% CONDP.

® ACTTON FPLAN PR FULL ANT CRINP ) SELLERS 01/23
* ASPTON PLAN TO EVAL. DESIGKN MODS. OFFILER 01723
Low Differential Bwitch for HY94
+ ESTASLISE LIST OF ACTIONE REQ'D TQ SELLERE 1730

START=-UP LOW DIFF'!'L BWITCR
- DETERNTNE ITF ANY QUALIFICATION DONTGLAS i/30

IS REQ'D
« EVALUATE TEVES M/C FOR ROISE OFFILER ORGOING
« REPORT RESULTS TO FQRD/TEVES oFFILER byl Te]
« SOV. DNG. FOR LOW DIFF'L SNITCR oFFrILER 1/33

- REVIEW PROPOSED ENV. DNG NITHE REDOCED

f OF DINENSIONS W/D. CHARN

* TRVES VISIT ™ TIA 77 - UPDATE WaTT DNGOTING
Hiscellaneous:
. CONPLETE DESIGN FNEA OFFILER 04/19 ORTE.

02/14 REV. : e

. SEND LETTEBRS 70 FORD/GM AXD TIER 1'S5; WATT/ 1730 3t - ol ¢ APl
3A THREAD GAGING CSARN = T AAdMGw.

Steve will zei up new env. dwgs. with refersnce to gaging per ANSY

B1.1.

PRODUCTION PLAN BY NMONTH (THOUSANDS)

FRave F3ma
P/C L/T
FrPSL2=1 FTPEL2~3
Now 8.4 13.6
DEC 35 3
JAR 75 7 farror on last wks' milnutes)
FEB &t} 13

REGARDS,
DAVE C3ARN \49=FORD

TI-NHTSA 004377




—M5G M= 424533 FR=DT1 TO=PCQA SENT=01/22/92 087:3%7 AM
R¥=152 BT=C DIV=0050 CCw00101 BY=DT1 AT=01/22/792 07:37 AM

JANUARY 22, 1992
TC: CHARLIE noUcLM) CPIPrC

DICK GARIEPY NFPC
HARRY NIJENBUIS HOIS
NATT SELLERS PCHE
GARY SNYDER CPPC
RUSTY SETROBLE RCE2
SWEET PCNE
JIMN WATT PCRA

CCr TOM CHARBONEAD K
STEVE OFFILER SBO1
FR: DAVE CZARN SARN

&JF: P/ RESPONSIBILITIES

BFFECTIVE IH!IID' TATELY, STEVE OFFILER WILL EAVE FULL DESIGN
ENGINEERTNG READONSIRILITY FOR THE FORD=-EUROPE SWITCHES.  STEYE'S
FROJECTS WILL INCLODE ALL OF THE A7BE/S57P8E VALIDATION T NG
TARSETED FOR COMPLETION IN EARLY 20%92.

X

ﬁ’.ﬁ';

@FH SO
s'@")’/

e

S, ¢ lain
/ac ce”
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-MEG M= 29480 FR=ZARN TO=GAMY EENT=D1/23/92 12:41 PM
R#=027 ST=C DIV=D0%50 CCm00101 BY=ZARN AT=01/23/92 12:41 PM

JANUARY 23, 1992

TC: RUSTY STRUBLE RCB2 CC: TOM CHARBONEAU TC
MIKE DaMATTIA HD3 JOHN EKOURTESBIS MDES
CHARLIE DOUGLASR CHP1 STEVE MAJOR WHLZ
DICK GARIEFY NFPC ANDY MOGUIRK BPCOA
PAUL KQTCH PRE1 ED O'NEILL BETON
JOB LAZARZ JNLE
STEVE OFFILER 8801 GARY BNWYDER CFEC
MATT SELLERS PCHE MARTHA SULLIVAN CFPC
BILL SWEET PCME BAY TOURARNGERAT PCME
JIM WATT PCQA BILL CONGDON MEFFPC
CLATRE BALTHAZAR PENT STEVE NCCOOEY MDES
TERRY RODRIGDEZ NIFPC EIAINE ROSE GAMY

FR: DAVE CZARN ZARN

5J: PORD CROISE CONTROL PRESSURE SWITCH START-UF NEETTNG:
01/23/92 MEETING MINUTES

— ] —_ 7 -l — ]

MEBTING

THE WEXT MEETING I8 SCHEDULED FOR:

DATE: 1730792 (THURSBDAY]
TIME! 10100 = 11:30 AM
PLACE: MARKETIRG CONFERENCE EJOOM

Elco still needs to provids input on the 10B21 quote, which the
team bellaves is unjustifliably high. Charlie proposes 10B21 as a
PEC to Ford, provided we can negotiate the price to whara it
probably should bhe.

. REFORT ON ELCO ISSUES FROM 7/22 VISIT  KOTCH ONGOTNG 7
— 10B21 STEEL/.00015" MIN. PLATE/J513 § | 2
» J912 GAGE R&R BTUDY SELLERS O©01/233 ORIG. T~ R'JHL
02707 .
. NOTIFY FORD OF CHANGE TO 10B321 DOUGLAB  02/14 -—-""’"-,.}#1
# ELCO EXPLANATION OF 10B21 COST ROTCH 01/23 ORIG. .

oLf30 REVY.

Environmental Seal:

. REMOVE -3 AH ALTERWATE FROM P/L OFFILER 01730
(ECN entered)

Production Isaues:

Matt prapoged we conslder caljbrating all base samsewmblies to the
sane dimension, then selact pins whan needed. The original intent
of the design and process was to calibrate the base as needed so

a single pin is always umed. Matt’s concern le mostly for

TI-NHTBA 004379




calibrating at the axtremes; too little contact height adjustment
nay ragult in a largs sigma, too nuch may causae sarly life fallureas
for broken contaots. Also, the pin-selectlng process 1s already
plannead as a way to rework procees for hase asma. that do not mest
valibration targets. HNot all team menbers believe we should charncge
the mig. approach of calibrating base aans. Matt will study the
igsua furthar.

* PLAR FOR DETERMINING IF CALIBRATING AT HELLERS 01)07
THE EXTREMPEE IS A YLD. DR LIFE PROB.

* DETERMINE WHICH MFG. APPROACH IS BEST TEAM ONGOING

. UFDATE PRODUCTION COMPONENT BND AHM. OFFILER 02/13
DRANTNGS TO CURRENT DESIGN LEVEL

* CHANGE FREQUENCY OF RING GAGE CALIB. GARIERY 01/99 ORIG.
FROM ONCE/6 MONTHS TO ONCE/QTR; KEEP LOG 01/231 COMP,

TOQ DETERMINE IF GAGED ARE OUT OF CAL.
Sansor Asgembly Machins:

# UPGRADE KAPTON PICK AND PLACE SELLERS 01723 ORIG.
01/311 REV,

* INSTALL WASHER/CONV. STATION ON AMI SELLERS 01731

. PRIORITIEE REMAINING UPGRADE ITEMS SELLERE ONGOING

Bage Raeenkly Machine:

Ek machine was down last week due to the spring blanking dis; poor
tool daaign by EA made this a bhig affort. After modifications,
thera are still probless; bulld schadule lmpacted hy 1 vask. 5725
i not an eptlional backup s=ince Ford has oheoletad tha P/N. Work
oh tooling should be complatsd today, so production oan rasuma;
vork is schaduled for sSaturday, provided eguipment is operational.

* ORDER NEW BLANKING TOOL GARIEPY/ 01727
- UPDATE PROGRESS OF ULTRABONICALLY SELLERSf ONGOING
WELDED BPRING ARM/TERMINAL ABSEMBLY OFFILER

Hhttiggﬂ Steve McCooey vimited Stapla 1722 and returned w/parts for
tont .

Final Aspenbly Machine:

* MODIFY UNLOAD TO MINIMIZE DAMAGE TD GARIEPY 01/30
SEALING EURFACE
* ESTAB. PLAN W/BTEVE; AL AND 3TAN TO CZARN 01/30

DETHMN. EFFECT OF DANAGE ON BEALING EURF.
¥7 Texting/ISR:

¥e've received written P/C approvallll

#+ F/U WITH FORD TO ENSURE APFPROVAL LETTER WATT COMP.
I8 RECEIVED BY 1/24, '

. SELECT MPG, OPERATIONS FOR Opk REPORTING SELLERS 01/23 ORIG.

01;30 COMP .

Initlially, the reported op’s will be calibration and thread cheack.
Ford SQA asked that wea raport Cpk on a dlaphragm life-relatsd
characteristic. IXIf such a characteristic Eﬂ identified, wa’ll
consider adding it te thes guarterly Cpk report. a
TINHTSA 00438




PROVIDE QUARTERLY REPORTING OF ABOVE
8TATUS OF L/T APPROVAL

CORRECT TERMINAL POBITION

{get commitment frow mechaniesation)
RE-RUN P/C SAMPLES S0 TERM'L POE’N
DATA CAN BE COLLECTED

MEASURE EAMPLER

SUBMIT DANA/PITTS PRGS
DO PITTS/DANA HAVE THEIR OWH ENV. DWGS?
Ko, they don’t,

Diaphragw Lifa:

]

-

UPDATE TEAM ON IMPLEMENTING FULL AMI
CRINE AND TESTING OF MODIPIED DESIGHS
S8BT UP MTG TO REVIEW REEULTS OF CRINP/
DIAPHRACM LIFE BTUDIES

ACTION FLAN FOR FULL AMI CRIMP
ACTION PLAMN TO EVAL, DESIGN MODS.

BEGIN BUILDING F/C WITH FULL AMI CRINP

Iow Differsntial Switch for NYS$4

JESTABLISH LIAT OF ACTIONS REQ'D TO

ETAERT=-UP LOW DIFF'L SWITCH
DETERMINE IF ANY QUALIFICATICN
IS REQ'D

EVALIIATE TEVES M/C FOR NOIEBE -
REFORT RESULTE TO FORD/TEVES
ENV. DWG. FOR LOW DIFF‘L SWITCH

= BREVIEW PROPOSED ENV. DWG WITH REDUCED

# OF DIMENAIONE W/D. CZARN

* TEVEE YISIT TO TIA SCHEDULED FOR

FEB 11

Miscaellanaous:

COMPLETE CESIGH FMEA

. BEND LETTERS TO FORD/GM AND TIER 1’4;

3A THEEAD GAGING

Production Plan:

. MAINTAIN RUNNING TOTAL OF L/T (Li1-3)
SWITCHES LEADING TO 100K POR AMORTIZATION

Btatus Data
Jan 23

Total Shipped
12,376

. UPDATE PRODIICTION PLANS

B/C L/T

HATT start03/3l

NOUGLAS |
MAJOR
BELLERS
SELLERS
BELLERS/
ROSE

WATT
DOUGLAS

OFFILER/
SBLLERS
OPFILER
SELLERS
QOFFILER

SELLERS/

SELLEHS

OFFILER
OFFILER
OFFILER

QFFILER

WATT/
CZAEN

STRUEBLE

11/28  ORIG.
01/30  REV.
01/16  ORIG.
01/30  REV.
01/16  ORIG.
22227
01/17  ORIC.
27227 REV. <X
01723  ORIG.
g1/20 ORIG.
01/30  COMP.
ONGOING
01708  ORTE.
01/15  REV.
01f156  coME.
01721  ORTG,
DLta3 COMFP .
01/23  ORIG.
01723  COMP.
FROVIDE DATE
8 NEXT WTG
1730
1730
ONCOING
TBD
1/23  ORIG.
1730 REV.
COMB.
04718  ORIG.
02/14  REV.
1730
ONGOING
ONGOING
TINHTSA 004381




77PBLI-1 77PEL2~3
NOV 6.4 13.6
DEC 35 9
TAN 75 7
FEB 60 12
HAR 50 10

¢

REGARDS, : S -

DRVE CIARM \50=-FORD

Ti-NHTBA 004382




1/23/92 01105 PH

ol

et

-NBG 30565 FReTAGS TO=PCOA SENT=Q1/33/93 01:08 PH
mﬂl 7 STal DIV=HGE0 COnGO0134 BY=VAGE
TO: RUSTY STRUBLE a2
JOX LAEARE JHIA
PAUL WESTERLIND B3l1l
STEVE OFFiLER ol
STAN BONOL 252
ND EADIQAVIXTS NDES
ocr MSILL SWAEY FCNE
CEALIN DOUGLAS CFFC
DAVE CEARN TARN
DICK GARIEPY NFrC
e =4l - nm
il rai
FR: NAIT SELLERS PCNE

871 74179=2 THREAD CAF ORANGE

92 W
l MEETIRG Ifll KELD 2 ﬂ.f I!l ; ?5’!’!

AND NYBELF IR
SURSRCONNTLY

5?I?HMHHNMMHMWW TRIN

IS INED 10 ALLOW FULL ADTOMATION OF THE
mnﬁr e VINYL DIPFAD PART NUNBER IS 74179~
mmmmm SUPDLEN. FNE MEN THREAD CAP, (NEICK

THE [
II' A STANDARD EC-8 CAF)}, NAR A PART NUMMER RESERVED AS ?llll-l! ™e
CAPLUGS DIVIBIOR of FCTIVE CLOSGRES ©O., INC. WILL SUPPLY .

IN SUNNARY, TEE SCEENE NILL DR Wl TO CONVERT ALL 77FS FRODUCTSE
O THE NB¥ CAP INNEDIATELY. ALL STRS ARD 200N ¥C BE 87P3 FRODOCTS

NILL BAE COFNVERTED AE BSOOR AZ INVENTORT

CEARGICOVER
AND PADL FREDICT TEIE NILL NAPPEN AROURD 5/1/93.

IB CONFLETE.

BENDRICK' S, mm&mmmsm, IEMH
CURRENT FERDER TO ASSENBLE THE

DRAWING UP PLANS TO NODIFY ™R
74888~]1 TEREAD CAF.

JOF

BELON I WILL LIST ACTIONS IN NBND OF DOING. PMMNUPMI

ME ON FACK DF THESER ITENS FTAIOR AS FROGAESH IR
ACTIONS:

CHANGE ALL 77FS PARTS LINT AND AFFECTED
mmmunl-xummm

ADD 74808=1 THREAD CAFP TO ALL §7F8 PARTS LIST
AND PRINTS AS THEY ARX DRAFTED.

ADD 74888-1 TEREAD CAP AS THE "FRINARY* ON
ALL 57FE FARTS LIST AND FRIRTS. LEAVING
74179-2 AS AN ALTERNATE.

RECEIVE FORNAL FROPONED NODIFICATION PLAN FROM
H#ERDRICKS., RBED LEAD TINE, BIC.

RECRIVE WODIFIZD FEEXDER FPROMN BENDRICKS ARD
INSTALL ON TRE FUCTIOR TESTER.

STEVE O.

STAN H.

ED K.

‘D K.
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FLACE PRODUCTION ORDERS FOR 'unl-.t SURNAD CAPS
COMMRMSTRAYE WITE INMEDIATE 77R5 AROUIRENIVTS, AND
ALSO 5778708 RAROUIRENINTS m:lﬂ £/1/92. DELECE
TEE 74179~2 FRON FOTURE ORDERING PLANS.

VERITY NO ADDITIORAL ORDERS ARY PLACED FOR T4179=-2,
ARE SCHRDULED NITR

VERIFY TEAT YHE F.O. PRICE DOES WOT TICEXD TRE
ODCTED $5.40/K.

DEATENNIRE TEROUGE ANCEOR ERGINBERING IF AN
mu:mmulmmmrm
RESULT I3 PRICE REDUCTIONE.

TEANKS & REGARDS...NATT
1345

JOB L.

PaUL W.

PAOL ¥ .

PACL ¥ .
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HEXPORT MATERIAL EVALUATION
10L10 V5. 10B21

In order 10 determine if 10B21 stecl i5 a suitable replacement/substivme for ihe present
production LOL10 sieel hexport materia), three different types of tess were rom. One involved
cross-yectioning ane hexport of cach material and performing Diamond Pymmid Hardness
readings n various sreas, specifically a1 the room and cresis of the threads, The second test
involved affining the theeaded portion in a vise ind applying & measured torque [0 the hex
notl failem occured Tha thimd involved a bursr test of acwal pressure switches built with
hexports of sach material.

The results of the DPH sest. using & 200-gram Indener, showed the aversge teading in the

threaded area 1o be 244 for the 10B21 v, 194 for the L0L10. A higher reading means greater

The torgus sest was hun on wn hexparts of cach mawrial During this 1est, sheer failure
occured st the Wkread undercu (similar geomesry 1o the O-ring giand on hexports so intended)
in all cases. /3-24 outs were afflued to the male hexport thread with Loctise and held fimmly
in & viee w ensure that bexport failare would occur. (Preliminary wsting showed the female
thread would atrip otharwise.) Torqoe was increased In § [t-1b incremenn with o bmit-naleaso
fype torque wrench, and the sequence of 3k pATY wis Yandomized 1o remove any polential

effects of calibration drift. The average torque to Tesch shear failure was 51.8 fi-Th for 10B21
vi. 41.3 R-lb for 10L10.

The burss test wis roa on 12 pressure switches total, using 6 hexpors of oach mutesial, The
procedure involves slowly increasing hydraulls pressure while obssrving a ghge, and recording
the peak valas mitplned at the poimt of yiek. This is sigmalled by a suddend drop in 1est
presiure of soveral hundred pai, wnd is due to plamic deformation of some lnmemal
eomponant(s) which resulty in & larger fuid volume, hepce the presume drop. The hexpor
is genenlly involved in the filure mode, showing some deformation in the flange arce

aversge burst atrength of devices bulls with LOB2) heaporis was 7983 pal

v

As can bo secn mbove, in egch of the three functiosal reus the LOBZ] was shown © be
mperior. Tha magninide of the improvement in physical properties is ot extremely large, but
sigficam nonetheless The 1ORZI material has higher carbon coment, nd contains boma
to impmve heat-weatspllity, Even withous a bear-trest. this materinl will cold-work 0 4
preamr bamimess than the 10010 which accounts for the cbsscved differences. There i no
g0 W expott aity differunce whatsoover in other propentiss, such ks the level of comroslon
precection offered by zine and chromene pleting-

m{fz ﬁ: Design Enginoer

Tenar Instrurments [ng. 920123
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TO: Tom Burke KFEC Dale Bogge FFruN
Jeff DiDomenico ELB Matt Sellers PCME
Charlis Douglacs CPre Rusty Struble RCS2
Faul Kotch PRK1 Jin Watt POQA
Stava Major WHLZ

cQ: Tor Charbansau {dalivarad saparately)

Dave Czarn
FR! Steva Offller SBO1

5J: Weekly Highlights

FORD MY’92 ELECTRONIC SPEED CONTROL DEACTIVATE PS5

g7PB: Planning for the various valldationa and all attendant
decumpentation contioues. We are presently working with Tom Btrauss
{PC Stearing) and John Xaippel (LT Steering! to conaolidmte the two
separate E5‘s (ES3C for moat applicationa, and ES72 for LT). We‘ve
basn abla to etesr LT away from the tsmperaturs charactarizations
regquired during thair Thernal Cycle teet. The Impulse test,
pravioualy 225K to 1450 psl amd 775K to 600 pal was tentatively
changed to 250K at 1450 psl, but John dug up a hoee aszanbly ES
wnich calle cut 400K to 15800 pei. Before we =ettle on anything,
Iyve requasted that John forward a copy of that spac. It is
posmibla that other paransters (such as tanparatura) ara also
dlffeyxent. Regardlass, any changes apply to Validaticn testipg,
naot to In-Process testing which will remain the zanme.

CUSTOMER ISS50ES: Marketing hax coms up with a plan te borrow a car
from Tasca Lincoln-Mercury in order to install the Taeves M/C and
oconduct experiments on switch nolse. We will visit Tagca today to
finalize datajils. I have roughed cut a tast plan which will be
presanted to Tasca management. We have five switohes that wa’d
like to e¥pariment with: 1) the low-differentisl "silent® switoch
returned with the M/C; 2) a enuhhar davicae with snap diac; 3) a
ahubbar davice with low-diff disc; 4) a daviece vaing a custen
diaphragm compoasd of layers of Eapton and EPDM rubbar; 35} the Hi-
Stat switch. We hops to be able to detmrmine where the noiee is
coning from, and under what conditlons, so that we nay recommend
poasible solutionm to Ford.

We've learned that our delay in producing an snvelops drawing for
WINEE hax upsat a cartain individual on that program, whe has now
threatened to go ahead with Hi-Stat. In order to placata thim
individual, we will place high priority on producing this print,
although his reaction i= somewhat childish and underscoras a
eesningly fundapmental prablem with the TI/Ford working
relationship.

DIAPHRAGH LIFE: The presant test of round ve. agquare diaphragme
ip nearing completion. The round test parts are agailn showing the
bagt life, with only 3 af 6 dead and no Weibull stat’s calculated
yat. The squars test parts (same sample-sheet material as round)
have 5 of & dead, with a rel. at 500K = 99.%1%. The controla
(production material) have all & dead, with rel. at 500X = 95.76%.

T-NHTSA 004agy



Finally, the Japanhese polyipide materiml shows the worgt life with
all 6§ dead and a ral. at SO00K = BJ.29%,

We have an outline, but still need to finallze plans to conktinue
with dlaphragm life axperiments as discuszed at last wesk’s
peeting. Thls is complicated somewhat by the naad for cyclar
rasourcaes to conduct the battery cof validation tests for 57P8 and
B7PS.

FRODDCTION ISSUES: Mfg. Eng. is interested in redefining the 77P3
switch celibration achems, by running the calibrator/check etation
at a fixed valus and melacting pina as appropriate for diffarent
genzar lota. A maeeting will need to be organized in the near
future toc explore ramifications of thie.

Regards,
Steve D.

TI-NHTSA 004388
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Week Erding 52-01-24 -(l?

47PS: Planning for the various validations and all attendant documentation continues. ‘We
are presenly working with Tom Strauss (PC Stesring) and John Kaippel (LT Steering) w
consolidate the two scparmte ES's (ES3C for most epplicacions, and ESTA for LT). We've
been sble to sieer LT away from the wempemture chemacterizations required during their
Thermul Cycle test  The Impulse s£xt, previously 225K to 1450 psi and 775K 1o 600 psi was
tentatively chaaged to 250K at 1450 psi. bat John dug vp & hose assembly ES which calls out
400K o 1600 psi. Before we sertle om anyshing, 1've requestad that John forwerd a copy of
that spee. It in possible that other purimeters {such ny tempersture) are also difercal.
Regandlesy, any changes apply to Validation tecting, not t0 In-Process testing which will
remnin the came,

CUSTOMER ISSUES: Marketing has come up with a plan to borrow a car from Thaca
Lincoln-Mercury in order to inuall the Teves M/AC and coaduct experiments on switch noise.
~ 'We will visit Taca today s finalize details. 1 have roughed out & test plan which will be
pressated to Tasca management. ‘We have five swinthes that we'd like o experiment with:
1) the low-differencial "silent” switch mnrned with the MAC;*2) » snubber device with snap
disc; 3) & soubber device with jow-diff dise; 4) & device uslng & cussn daphmgm composed
of layers of Kapton and EPDM rubber; 5) the Hi-Stal switch. We hope to be abi¢ to
determtine where the noise is coming fromn, and usder what coadirions, so that we may
recomumend possible solodons © Ford,

We've leamzd that our delay in producing an envelope drawing for WINSB has upast a cermin
individual on that program. who has now twestened 10 go ahead with Hi-Stat.  [n order to
plicate this individual, we will place high priority on producing this priot, aithough his
meaction in somewhat childish and undemcores & seemingly fundamental problem with the
TWFord wocking relstlonship.

DIAPHRAGM LIFE; The present eat of round ve. square diaphragms is nexxing completien,
The round kst parts are again showing the best life, with gnly 3 of 6 dead and to Welball
star’y calenlated yet. The square tost paaty (snme sample-gheet maserial as round) have 3 of
& dead, with & rel. at 300K = 99.91%. The controls (production material) have all & desd,
with rel st XK = 95.76%. Flnally, the Japaness polyimide material shows the worst life
with all & dewd wnd & rel. ac 300K = 83.29%.

We have an owmtline, bt stll need o fimalize plans o comioue with dlaphragm
oxperiments &x discwased a2 st week's meeting. This is complicaped somewhat by the
for cycler resources to cooduct the battery of validation tests for STPS and 87PS.

T

PRODUCTION ISSUES: Mg Eng. ls imterented in redefining the 77PS switch calibration
soleme, by running the calibmtoricheck station ar & fixed value and aclecting pine oo
appropoise: for different sensor lo. A meetng will need to be orgmnized in the near future
0 explore ramificadons of this.
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70: Chariie Douglas CPPC Matt Seliars ONZ

L of Toat Burks NFPC m-tr RCH2
Dave CERIN TARN PCNE
Rick cariepy PG .ﬂ.l Natt MOOA
Joa Lagarsg JNLS Paul Newtarlind BS1}

e: Stava O filer SBO1 Ftan Homol £H2

8T: §7/77/87P3 Thread Cap Changecver
L

Chariie/Matt = We've noti t itex seams to have beeh
:Ludnrémtyu.ttm rmmm wtnnldnum! 30585,
l.rhnud te i.ntm customars | lplﬂ.'l.ﬂmlr, 3 m“n:ﬂly
ar wall .li. avary Tiar=l Invgim ?

Regards,

Steva / Stan ' é!lj""ﬂ
¢

’E“

gl[‘l«“'r,‘?ﬁ"r
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QUALITY CONTROL APPROVAL
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- HECHVIN CORPORATION WL T

160 NEFEFERUAN AVEHUEL
YONKERA, W.¥. 10701

AEEAREA KR RARANZARAE AT b ekt AR AR AR D ANRES KRR

kt%x CEATIFICATE OF AMALYS([S AND COHPLIAMCE t1cw
AEERERRAREARKEREEA A A d Ak kdcatARKAd R bR kR

LT H“ufﬂ $ 1o
ACHE MILFORD HWC & 7741 .
857 ERIDCEPORT AVENUE . P.O.: E2HS. |
MILFORD, CYT. D&44D QUR INVDICE: 8332
DELI(VERY DATE: BLf29/92
SIZE; .0570 R.[.A.: %
AMLLDY: 3150 ELONCATION:
ASTH: B L14 ROCKWELL HAROMESS:
FINISK: B GRAIN S1XEF AT PINAL AMNEAL:
T'"mn.: STREMGTH: 41.4 K81 ELECTRICAL CONDVCTIVITY: %

TEMPIR DEBICHAT.ON: HGO

LARMICAL AMALYRIH:

cu N s FE M
ir.504% BAL 2.40403 1.917
AL HN Ml BI P

WE CERTIFY THAT “TH1S9 BHIFHENWNT LONFORM3 TO THE CHEWiICAL AND PHYSICAL
PROPERTIES SHOWM ABOVE., AND 18 1M COMPLIAMCE WITH THE SPECIFICATLIOND
UF THIE ORDER

MECHWIH CORPORATION

Datud: 01720791 . Sy: 2@ lqd,Q;ﬂ_..
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Swphen B. Offiler
Week Ending 92-01-31

HIGHLIGHTS é\(ﬁ'
sV Q

AIE F

8??.?: We've received information from John Kaippel (LT Steering) which thows the
requirernent for the hoses used in PS assemblies is 400K cycles at 150 C Fuid 7 135 ©
ambient o 1600 psi. John has asked ux to increscs our requirsment {for Valldarine only)
with the exception that he hasn't asked for any change in our present test temipersbure,
i 133 C fludd /7 107 C amblent. We are generally in agreemant that we can meet the
number of ¢yl and higher pressure withaur any problem, and furthermore it appears
t lags negotiation concession on our part. 'We now owe John a marked-up spec. for
finalization, and concurmance with other PS engineers (Pass Car, Europe, stc.).

E

&

skE

SHO TAURUS NOISE I5SUE: 'We have obmined n brand-pew 92 Mercucy Sable as a est
voiicle from Tasea Lincoln-Mercury In Seskopk, MA. Their co-opemtion in this maner has
boso exeeriplacy. The car s o be retumed the moming of Feb. 5 We have Lustalled the
. Taster cylinder that was sent 10 us by Tirm Andresen, along with the prosstype "silent” TIPS
found to malee nolse on a "9 SHO Taurus svaluation prototype. We have

discovared 1 very minor soise in thes system, and motile feol in the
of, the polse is not an-noticable as the sound made by the brake
noise/Teel are genonully not consldered anooying in nny way
have oxpeionced it We have noted at beast thewe points in the
foel: the BLS, our swilch, and the thind
Forl mwmo from Tim Andresen which
cans we have bullt with the swikch,
the switches make significaat nolse
noize we am experiencing ks not
under differest condhtions. We plan © coadove
A porvml Amap device for comparizon sake; inolation

; & cumorn device with rubber diaphragm: and we me
in order to use the promtype snubber devices we've prepared

A8
B

H
1

g
!
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il

ifEsEit
Hijiid
;h’%
:[xjh
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|
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i
f
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s
|
:

The most et teyt of square va. roupd Kapeon has been
beat, with ml at J00K = 99.71%: ooxt s

sheel mt 99.33%.: then producton squars Kspton ot
st 21.20%. (] valper ar 530% confidence).,

1
i
1

g
i
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5J: Weekly Highlights Zeaned L5502 G3wm A S TCH SENSCS
- C5i7) L3 -§937
FORD MY 92 ELECTRONIC SPEED CONTROL DEACTIVATE PS ExT 1o

87PS: We'va raceived Informatlon from John Kaippel (LT Steering) which showa
the ragquirsmsnt for the hoses usaed in PS assamblies iz 400K cycles at 150 &
fluid / 135 C ambiant to 1600 psi. John has asked us to incresasas our
reguirenant (for Validatian only) to this, with the axception that he haen’t
agked for any changs in our present test temparature, which is 135 © fluid

f 167 € ambiant, Ws are generslly in agresmant that we can meet the highar
number of cyclas and higher pressure without any problem, arki furthermora it
appears to ba & large negotlation concemsion on our part. We now ows John

a marked-up spac. for finalizatlon, and concurrance with other PS5 enginesrs
{Pass Car, Buropa, stc.).

SHO TAURUS NOISE TISEUE: We hawva cobtalned a brand=new /91 Mercury Sabla as

a tast vehicle from Tasca Lincoln-Mercury in Seekonk, MA. Thair co-
oparation in this matter has besn exemplary. The oar is to ba returned the
morning of Feb. 6. Wa have installed the mpastar cylinder that was sent to
ug by Tim Andressen, aleng with the protoctype "milant¥ 77PS device which thay
found to make nolse on a ‘93 SHO Taurus evaluation prototype. We have
ingtalled this ¥/C, and discovered a very minor neolpa in the system, and
tactile feel in the pedal. With angina off or on, the nolse is not as
naticable as tha sound made by tha brake light switeh. Bubjactively, the
noise/feal are ganarally not considered annoving in any way by several
individnala who have axparianced it. We have noted at least three points in
tha pedal travael which produce soms noise and/or tactile feal: the BLS, our
ewltch, and the third ie suspected to be tha ABS padal-travel sanscor. The
Ford memo from Tim Andressn which accompanied tha KfC statasm: YBasad on the
number of carga wa hava built with the =witch, I don’t think this is a 100%
problen. However, some of tha swltchas make significant noise which may ba
internittent.® Thig saesms to suggast that the nolse we are axperiencing is
not neceasarily as acute as it might be undar diffsrent oconditions. We plan
to continne evalustions, including: instaliation of a normal snap devica for
comparison saksa; lsclation of the "ailent" switch with rubber hose; a custan
davice with rubber diaphragm; and we are conslidering the leglstice required
in ordar to usa tha prototypa snubbar devices we’ve prepared with silent and
snhap discs.

DIAPHRAGM LIFE: Tha most recent test of sgquare vs. roundd Kapton has been
completed. The round Kapton from the sampls sheet farsd best, with rel. at
500K = 99.71%; next is sguare Kapton from the same sanple sheat at 99.53%;
then productlion sguars Xapton at 95.76%; finally the Japannsa pelyimide at
£3.29%. ([all values at S50% confidencal.
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Ragards,
Steva 0.
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TO: Dave Czam Charlie Douglas
Keith Kawate < Matt Sallers

FR: SOGGE: HIGHUGHTS Jun 31 1992

cPs

The entire V& davelopment feam have
Tha head of GM powertrain |s also vag interasted. Unfortunately they have not done
a cost benoht analysis. They belleve they need to install the Ti cps an the V8 and
take measuremsnts before they can do the analysis somatime in the fall. Steve major
has the details of what we nead to put togethar for a business propoaal. CPC Is
looking for 2 reviead Ballpark sensor price plus our proposad tunding required within
approx three weeks. Assessing the technical dasign risk and developing and accurate
manufacturing cost In thras weeks will require considerabls effort. | am waiting for

Martha and Steve to provide direction bafore working on this.

An indication of CPC's sarlousness is thal they have already asked for cast heads
from the foundry with CPS ports. They should be availakle in thres weaks.

Based on testing in their lab our sensor is really a 1-2% total arror device, not B-
10% as wa thought. A ssnsor with 50,000 mites of T durabdity also showed this levei
of error, which shows that we can hit their farget specs. See attached plot.

Targat customer milestones:

a strong comviction that the CPS is needed.

10 samples for engina teating 21782

64 samples for engines and vehicles may 82
buiks three vehicles with full control hardware & software may 92
algorithm & softwere dev o 711732
dyno testing of sensor & syetem fo 12/1/92
Vehide driveabillly & emissions 6/92-1/84
production Iment samples 1/93
com@anant validation complate, concapt approval granted 2104

No gamples will be provided until we make a program proposal and it's accepted by
CPC. CPC understands this and will wait for the 2/1 sampiee.

PRESSURE SWITCH .
Dave Czam is sti¥ trying to find out from Ford If wa have clearance for a hex cnimg
fing. The modal ghog Is making a hex crimp ring for a demo. it will be ready to shaw
1o the customar by 2/7.

| am p::;slm three deslgns for a 32mm hax crimp ring.
n

wall drawn part ast cost $0.09-0.13
2) Thin wall Zn die casting ast coat $0.13
3) Aluminum Impact extrusson ast coat ?

TLNHTSA 00437
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Basad on :luuta for iterm 8 below | axpect the impact ﬁrl o ba expensive. Waiting for
input from Impact houses. The die cast part can probably be rollsd withowt cracking.
Only question on Zn |s creeg causing a calibration change. Galculation shows we
should have t00% factor of safety at 100c operation for 10 years, using a limit of
00017 changa in erimp height. We will avaluate roling and creap with mogel shop
prototypes in Zamak-8. My strongest emphasis will be on the drawn part because of
the low technical risk and potential for lowest cost,

A second set of altematives Is a 33mm hex crimp ring (Ex3355-89 & 90}

4} Thick wall drawn part queted cost $0.08-0.16

5} Thick wall Zn dis casting, same as 2 above asi cost $0.13

&) Aluminum impact extrusion quoted cost $1.42
Thick wall cold headsd quoted cost $0.60

8) Thick wall brass screw machine quoted cost $0.31

All theze prices compare 10 the curreni cost of $0.04 for the Aluminum part without
WEX.

Wa should be able to pull all information together for a customer presentation an 2/7.

TI-NHTSA 004398




TO: Dave Czam Charlle Dougias
Kelth Kawate Mzatt Selers

FR: SOGGE: HIGHLGHTS Jan 31 1882

The antire V8 development team have a strong conviction thst the CPS ia neaded.
The head of GM powertraln la also very Interésted. Unfortunately they have not done
a cosl benefit analyals, ballsve they nasd to instell the 11 cps on the VA ai
teks measuremants bafore they can do the analysis somatime in the fall, Steve major
has the detalls of what we need to put together for a business proposal. CPC ia
locking for a revised Ballpark sensor prlc&?lus our propesed funding raquired within
approx three weeks. Assasaing the technical deslign sk and developing and accurate
manutacturing cost In three weeks will require considerable affort. | am walling for
Martha and 10 provide direction before working on thia.

An Indication of CPC's sedousness is thet have already asked for cast heads
from the foundry with CPS ports. They should be avallable in three waska.

Based on tesiing in thair b our sensor Is realiy & 1-2% total emor davica, not 8-
10% a8 we thought. A senaor with 50,000 miles of Tl curabifty siso showed this leval
of emor, which showe that we can hit thelr target apacs. See attached plot.

Target customer milestones:

10 samples for sngine testing 2/4/82

64 samples for engines and vahicles may 92
bulld three vehlcies with fulf control hardware & software 92
uigorithm & software dev to 71482
dyno testing of senscr & system fo 12/1/92
Vehicls driveabliity & amissions B/o2-1/84
production intent samples 143
component vakdation complete, concapt approval grarted 284

Ng nuﬂlbepmﬂdodunﬂlmndunmmmlandmmmdby
CPC. CPC understands this and will walt for 21 samplas.

PAESAURE SWITCH

Dave Czam is stil trying to find out from Ford if we have clearance for a hex crimp
m%ﬂnmdﬂmamlklmuhunnm fing for & demo. it wil ba ready to shaw
ta the customer by 2/7.

am riq‘tl‘rudaalgmfornmmmha:odm .
1) Thin wall drewn par P g aut cost $0.08-0.13
aiThlnlendecuﬂnn est cost $0.13
3) Akninum impaot axiruslon ast cost ?

TI-NHTSA 004300
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w7 17 quiate for tem 8 below | expect the impat:_tnmytn be expensive. Waiting for

-y impact housas. The dle caat part can p ba miled without ng.

~estion on Zn is creep causing & celibration change. Calculation shows we

« . tAve 100% factor of safety at 100c operaton for 10 yaars, using a mi of

~ «nange In erimp height. Wae will evaluate rolling and creep with model shop

+ 7 iwueB in Zamak-B, My stro emphasia will be on the drawn pant bscause of
' -wsghnical fisk and potental for lowest cost.

-~ and sat of atemativas 18 & 33mm hex crimp 7ing (Ex3356-80 & 90)

4; Thick wall drawn part quoted coet $0.08-0.16

5; Thick wall Zn dia casting, same as 2 ahave est cost $0.13

r.;} Aluminum | extru quoted cost §1.42
Thick wall coki headed quoted cost $0.60

3) Thick wall brass sorew machine quoted cost $0.31

S “uee prioes compare to the cument cast of $0.04 for the Aluminum part without

L L)

v wukd be gble to pull all information togethar for a customer presemiation on 2/7.
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-MEG My Z3&0Z20 FR=EEB01 TO=FCHME SENT=01/21/92 07111 AHM
A#=0Z3 B8T=C DIY=G00%30 CL=00101 EY=SEOL AT=O01/3Lir/F2 07111 AM

TO¥ Ted Ballard AVME Steve Major WHLZX .
Tom Burke MFFC Dale Sogga FFLIN
Jaff DiDomenico ELE er‘ﬁ FEME
Charlia Douglas CFPC Rusty ruble RCBZ
Faul wotch _ PRK1 Jim Watt PCAA

CC: Tom Charbaneau (delivered saparately)

Dava Czarn
FRY Steve OFfller BBO1

Bus UWeekly Highlights

FORD mY- 92 ELECTROMIC SPEED COMTROL DEACTIVATE FB

BYPEY  Wa've recsivad information from John Kaippel (LT Steering) which shows
tha requirament for the hoses used in FA assemblies is 400K cycles at 150 C
fluid 7 133 C ambient to 1400 psi. John has asked us to incraass our
requirement (for Validation enly) te this, with the exception thet hae hasn- 't
smbed far any changea 1in ocur prensnt test tensperaturs, which is 188 O fluig

/£ 107 C ambient. We are generally in agrasament that we can mewt the higher
nunmder of cycles and highsr pressure without any problea, and furthermors it
dppesard to be &4 larges negotiation concasslion on our part. We naw owe Jghn

& marked-up spec. far finalization, and ceoncurrance with other PS enginears

., {(Pass Car, Europe, wbc.).

B0 TAURUS NMOIRE 18SUE1 We have obtained a brand-new “92 Marcury Sabls a8

a4 test venicle from Tasca Linseln-Mercury in Ssekonk, MA. Thelr co-
operation in this matter has bReen exemplary. The car in to be returned the
moerning of Feb. &. We have instalied the master cylinder that was sent to
Wi By Tlm Andressn, along with the protgtypas "silent" 77F8 device which they
found to maka noise an a %3 EHO Taurus evaluaticon prototype. We have
inetalled this M/C, and discovered a very minor noiss in the system, and
tactile fmml in the pedal. With s#nglhne of F o dih, the noide is rot as
Aoticable as the mound made by the brake light switeh. Subjactively, the
nolse/feel sre Jenerally not considerad anneoying io any way by several
irndividudals who hava sxperiencad it. We have noted at isast three points In
tha pmdal ftravel which produce sons noise and/or tactiles feel: tha BLS, our
switch, and tha third is suspected to be the ABE pedel-travei sensor. The
Ford memao from Tim Andrasen whith accampanisd the M/C statest "Baswmd on the
rumbRr of cars we have bullt with the switch, I dont think this iz a 100%
prablem. Haowever, asaoms of tha switches make wigniflcant poise which may be
intermitteat." This wmems to suggest that tha nolss we are axpsriencing is
not necessarily a8 acute as it wmight be under diffarent conditions. da plan
to caontinue avaluations, (ncludings installation of a normal snag devica for
compaison sakey isolation of the “"sllent" switch with rubber hosey & custom
davice with rubber diaghragm; and we are considering the logistics requirsd
in order to use the prototyps snubber devices we've prepared with silent and
Erap giucs.

DIAPHRAGM LLIFEN Tha mast recent test of sguare vs. Found Kapton has been
completad. The round Kapton from the sample mheet fared best, with ral. at
SO0K = 29,71y naxt is sguare Kapton fron the same sample sheat at 79.52¥%,
then praduction squar-e Kapton st 95.78% Finally the Japansse palyimide at
H2.2¥%%: (all values at 50X confidenca).

Regards, A 004403
Htave O. TI-HHTS
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DRAWINGS AVAILABLE UPON
REQUEST



=N8G M= 314381 FR=RED2 TO=COPY SENT=03/03/921 10:4% AM
ST=C DIV=0050 COC=DOL4R BE=NNDI AT=03/03/92 10149

™8 JIN WATT . JNOL, CC: ANDY NOGUIRE
MATT ARLLERS PONE MIXE DEMATTIA
STEVE OrriLER #8301 BILL 3SWEET |
CHARLIE DOUGLAE CMF1 DAVE CIZARN z
FROM: ELAINE ROSE GANY

AUBJECT: FDRD CP AND OPK

SIGNIFICANT CRARACTERISTICA OF A QUARTERLY EASIS. THIE
INPUT ON A DISAKETTE FURMISHED FROM FORD AND IS TO AR RETURNED
THE TEAX PLEASE DECIDE THE FOLLOWING:

1. WEICH DEVICES ARE TO BE INCLUDED IN THE REPORTING? 77P8
3TPE ? ANY OTHEREY

mmmmxmmmmmcrmm%m

s oo s s e 8 Rt

TRIS IS A CONTINUOUS REPORTING SYSTEM, SO WHAT WE DECID
HAVE TO REFORT FRON HOW OH. '

COULD WE PLEASE COMNE TO A CONSENEUS AS S00H A8 15 POSEIRLE.
OVERDUE SHORTLY WITH THIS INFORMATION TC FORD.

REGARDSE, ELAINE ¥11907

ON I8 TO BE
THEM. COULD

BAES CAR AND LT?

LL BE WHAT ¥WE

UEHII.-L BE

TI-NHTSA 004417
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Pamrs 1M L. [T ]
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S5 Mpa 68443 TReEAUN TOGANY SEWTR01/04/83 04119 DM
Rf=04l BT=C DIV=COSC COw00101 FY=EARN AT=02/04/92 U4119 PM

YREERUARY 4, 1391

T0: PUSTY BETRUBLE RS CCr  TOM CHARBOWNEAU <

NIKE DaMATTIA HD JOiN ROURTRSIS HDRS

CHARLINE DOUGLAS NPl SIEVE HAJOR WHLS

DICK GARIRPY HPPC ANDY MOGUIRK PORA

FAUL KOTCE PREL D C‘WEILL RTON

JORE LAZARE JHLE

STEVE OFFILER #2301 GARY BWYDER CPpPC

HATT SELLERS PONE MARTHA SULLIVAN cpPe

BILL mE¥T PONE RAY TOURAMSEAD POIE

JIN WATT PCOA BILL OONGDOM MFPC

CLAIRE BALTHASAR  POWE STEVE NOCOOKY NDES

TERRY RODRIGUEX MPPC ELAINE ROSE GANY
FR: DAVE CEARN EARN , .
871 FORD CRUISE CONTROL PRESSURE SWITCH START-UF MENTING) ”Yﬂi

01/30/92 MRETING NINUTES #;'H . H.gd';!

QEH;" e
MEETING | 7 f.:'.'i?us&-'ﬂ""" 7 7 §
— 9 - .cl%"’ Jai ﬂﬂﬂ;a
THE WEXT MEETING I8 SCMEDULED FOR: 7 Hep? w8 x 10,650
DATH: 2/4/92 [TEURBOAX) pof vo o NEx

TINE: 10:00 - 11:30 BN

PLACEI MARKETING CONFERENCE g};ém Py
77eA o /IW - .

E;;Ml /Jpw:‘ Il-d !

e A

Floo will vieit 2/12; nsed 10821 cost dalta info. prior to visit.
Paul reportsd that convarsion to 10821 would ‘1 f KNy *f
4 d

Production issue: hexparts reo’d with ' A
the fluid port. Parts need to be dis - S0Tt, ‘Lg
Eloo’s agread to pay.
« J%12 GASE RER BTUDY SELLERE 01723 ORIG.
oz/0 - .
-« NOTIFY FORD OF CHANGCE TO 10R1I1 DOUGLAE 02f14 ——— =
* EICO EXPLANATION OF 10B31 COST KOICH u:tﬁ mr:.
02 .
% RELEMNE RLOO TO EETP 1 BOX EA. OF KOTCH azjo

10821/ .0003" PLT AND 10L10 .0015" PLT
Environnsntal Saal:

. REMOVE -3 A8 ALTESIATE FROX F/L OPFILER  01/39 STATOSY g f
{ECN sntarad) JIre

Su.irk
77 L3

Production Imsuss:

4 boxes of P/C swvitches raturned for flakes § senscr orimp. Jim
notad that prod’n parts ara being brushed off bafors packing, bat
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* PLAN JOR ADCRESSING FLAKE IGSUT . SELLEMS/ 02/13

. PLAN FOR DEYSRMINING IF CALIMRATING AT  SELLERS 02707

. UPOATE PRODUCTION COMPONEW? AND ASM. OFFILER 03713

+ CHANGE PREQURNCY OP RING UMIE CALID. GARIEPY 01709 CRIG.
PRGM CRCE/€ NONTHS TO OWCE/QTR; XEEP 10G 02706

Sanscr Assambly Hachine:

» TPORADE FARTON PICK AND PLACE GELLENS gl;:i ﬁﬂa
1 .

« INSTALL WABHAER/CONY. FTATION ON ANI SELLERS .01/31

« PRIORITIZE RENMAINING UPGRADE ITHEME SELLERS anaoTeG

Base Asssmbly Muohine:

* PROBOAAL FOR NEW DIE BRT ECOOEY 03704

* DREOER HEW DLANEIFG TOOL GARTEFE; 032708

« UPFDATE PFROORESS OF ULTRABONICALLY SELLERES ORIOING
WELDED SPRING ARN/TERNINAL ARSEMBLY OFFILER

Final Assemily Machine:

& HODIFY TMLOAD TO NINTMIEE DAMAGE TO GARIEPY al/30 ©oRIG.
SEALTNG GURPACE 01730 COME.

Interim solution in place; Russ L. is vorking on a parmanent

:::m for reducing veloaity of parta befors they entesr the

[P

& EBTAR. PLAN W/STEVE, AL AND BATRAE TO CELARN 0l/30 ORIG.

DEFNN. EFFECT OF DAMNMAGE O SEALING EURF. Q2708 NREV.

Initial tamting of Volve minitimer w/dmaged surfacs .is schadulad
for complestion by 3704.

Iom: 7 %
——— ’
» PROVIDE QUARTERLY REFCRTING OF ABOVE WATT Starto3/si / £ g«’j
+ ETATUS OF L/T ASPROVAL DOUGLAS; 11/24  ORIA. ~
HATOR 02/0& REV. ”‘ -Hﬂu
* CORRECT TERMINAL POSITION BELLERA OL/16  ORIG. (¥  f
oz/os  mEv. ¥, fo P g
+ RE-RUN P/C SAMPLES 80 TERM'L POg’N SELLERS 0OL/1§  ORIG.
DATA CAN GE COLLECTED i 02/06  REV,
* NEASURE SAMPLES SELLERS; 01/17  ORIG.
L RORE 03/10  NEV.
* SURNIT DANA/PITTS PEGE MATT 01723 ORIG,
02713  REV. ’1:”"'1:
Diaphraga Lifa: t' % f J‘tﬂf* ’
TARGET DATE FOR BOILDING P/C WITH FULL ANI CRINP 02/24 {”;_ 1..r_f ;.{,-.

» UPDATE TEAM ON INPLEMENTING FULL AMI OFFILER/ ONGDING
CRINP AND TEATING OF MODIFIED DESIGNS SELLERS :
* NEABURE AMI CRINFP DIES SELIERE 01711




n
. -

Low Differantial Bwitoh for MY

Steve’s testing with tha Tasca Sabla bas shown that the low

dirfarentinl ¢(~3-B pal) disc craates an audible noise and tactils

feal in the hraks ; o similer diff’l wwiteh with a snubbarbaxport does not
. Anothar sclution is an "ultra-low" (~1-3

ast,.) differential, which say prasant a disc samufacturing problen.

* ESTABLISH LIST OF ACTIONA REQ'D TO WELLERE a/14
START-UIP ULTPA LOW DIFF'L MNI'TCH
+ FINM QUOTE FOR ULTRA=LOW DIFF/L BMITCH ASELLERM J3/1AS
. IF ANY QUALIFICATION DOUGLAS i;:: ORIG.
15 REQ'D CONE .
Tim Andrssan’s first input was that full E§ tasting i.lraql.l.lrﬂ
Charlis will follow up on 1/04 to ranegotiata; Teves neads to
in on the dscision as wall.

. EVALUATE TEVES M/C FOR NOIBE OFFILER  ONGOING

. REPORT RESULTS 10 FORD/TEVES OFFILER  TED

* BNV, [WG. POR 1OW DIFY'L BWITCH ofFIlRR 1723  ORIO,
- NEVIEW PROPOSED BMV. DNG WITH REDUCED 364  REV.

F OF DIMEMSIOMS W/D. CEARM
Niscallanscnun:
. CONPLETE DESIGN FMER OFFIIER OD4/18  ORIG.
03/14  REV.

* EEND LETTERE TO FORD/GM AMD TIER 178) wre/ 1/30 ORIG.

IA THREAD GAOTNG CTARN 2/14 REV.

Naad 10821 oost delta info., s0 we khow if the changs can be
propoued s a PECE to Ford.

Production Flani

+« MAINTAIN ROWNING TOTAL OF L/T (L3-3) FIFRLE ONA0ING
SWITCHES LEADING TO 100K FOR ANORTIZATION .
Etatus Datwe Total shippad
Jan 13 12,376
- UPDATE PRODUCTION PLANE STRUBLE OWMGOING
PIC LT
TTRELA-1 TTHL -]
v g.4 13.%
DEC 35 9
JAN T8 7
| j 4] 60 7 127
KR 30 ? ic 7
REGARDS
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HIGHLIGHTS ‘\( & .
Siephen B. Offiler w Ny ¢
q

Week Ending 92-02-07

SWITCH NOISE ISSUB: We have completed testing on the borrowed 92 Sabie wf Tevss
ABS, and the car has been restored 10 origlnal eguipment condition and retumed on schedule
o Tasca Lincoln Mercury., We had the opporunity to caplore a number of differany switch
configurations, including: discs m various differentials: snubbers vs. standard J512 ports;
remie mounting with rubber hose; and the Hi-Siat device. We confirmed 1he nofzc issuc
teported by Ford, as well as n tactile feol, nithough the so-nemed "low-differential” (4 psid
devies implicated by Ford was not considered significantly obtrusive. Subsaquent testing
showed abtoluely no noiss or feel using disce with "ultre-low differendal” up w 2.6 psi, while
a 3.6 pzl device was marginal. Tt s genenally felt thex 3.0 psi max differsnial would be
safficient 10 completely climinate this customer concern. We'l! need to explare the disc-
processing ramificarlons of such a spec.  Experimentatlon conducted with snubber hexports
showed 4.0 pal diff. was undetectable, while 5.6 psl was nargioal, suggesing 2 spec of abou
5.0 max. However, concerns with the snubber Inciude the facx that snubber plus 1512 will be
quits expenslve, standard o-ring snubber-may be scltable w Pass Cor but won't help rhis issue
when it arises at Light Truck, and finally air entmpment. We found no difference in noise
and feel when the swiches were remotely mounted with about 127 of 14" LD, hydmulic hose.
Finally, rurning the Hi-Ste switch for information showed that even with i snubber it has
tignificant noise and fecl, to a somewhar preater exwent than our low-diff device and somewhat
lesy than one of our production sap devices.

FRODUCTION ISSUES: Prodiciion [mpulse testlng tumed up spring amhs cracking ar the
bump. Analysis by Mfg. BEng and Mech. showed thau the bump was not being formed
corvectly, with a falrly sharp crease in one area where the bump comes out of the plane of
the swing, This comresponded with the location of the crsck. The tool was dismantled and
it was leamed that the dic was farmed asymecically, causing this sharp crease,  Simce this
feature hus not been touched since day |, there is some cause for concem that all produc
shipped hea this posentinl to crack. However, the praduction cycler is known o be
urirealistically severe. We have had no problems to due with any spring arms run in our
cycler. We are presenily runsing s sampling of recent production devices in our cyder o
engure thay there muly Bn't sny cause for concern.  The feature In the die which caused this
condition was expertly re-worked by hand, and the bumps now Inok sxemplary.

CUSTOMER ISSUES: Wo were forced (o rush o get & print out 10 WINGS, and as such did
not have the oppormuity to reduce tbe number of dimnensions as we intend 0 do on all future
envelops prints. This princ wat wmed around by deafiing in one day, Owr “Iateness”
percaived by Ford is a black eye for TI, although vhe real reason the print was “late” is that
we don’L seam 10 have B good ability 10 unticipate 1he requirements of Ford's system, thus
we're caught usprepared and forced o rush which causes negative feclings and gresly
increases the chances for error.
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~M5G M= 4743 FR=SBO1l TOowCPPC  SENT=0Z2/07/92 08:02 AM
R#=13194 BT=C DIV=0050 CC=p0101 BY=SBC1 AT=02/07/92 Q8:02 RAM

TO: Tad Ballard . AVME Stave Major WHLZ
Ton Burke NFPLC Dale Sogge FFUN
Jeff Dibomenico ELs Matt Sellers PCME
Charlie Douglas CPPL Ruety Struble RCS2
Paul ¥otch PRE1 Jim wWatt POOA

ot: Tom Charboneau ({delivared separately)

Dave CZArn
FR: Bteve Offiler SBO1

8T: Weexly Highlights

T e 0 TRETUI  NTE -

FORD WY'92 ELECTRONIC SPRED CONTROL DERCTIVATE PS

SWITCH NOISE ISSUE: We have completed testing on the borrowed ‘92 Sable w/
Tevag ABS, and the car has besn restored to original eguipwment condition apd
returned on schedule to Tasca Lincoln Meroury. Wa had the opportunity to
explore a numbar of differant ewitch coenfiguratioms, inciudirng: discs at
various differsntiale; snubbers vs. standard J512 ports; renote mounting with
rubbar hose; and the Hi-Stat davice. We confirmed the noise issus reported
by Ford, as well a8 a tactile feel, although the so-named "low-differantial
{4 pel) device implicated by Ford was not considered mignificantly obtrusive.
Subssquent tegting showad abmolutaly no noise or fesl using disce with
wnltra-low differsntial®” up to 2.6 psl, while a 3.6 pal device vas marginal.
Tt i= generally falt that 3.0 psl max differantial would bhe sufficiant te
completely elininate this customar concerm. Wa’ll need to axplore the dlsc-
proceseing ramificatione of such a spec. Experimentation conducted with
gnubbar haxports ghowsd 4.0 pei diff. was undetectable, while 5.6 1 was
marginal, suggasting a apec of about 5.0 max. However, concerns with the
anubber include the fact that snubber plus J512 will ba guite expensive,
standard o-ring snubber may be seilable toc Pass Car hut won’t halp this issua
when 1t arises at Light Truck, and finally alr entrapment. Wa found no
d{fference in noigs and fesl vhen the swvitches wers rawotaly nounted with
about 12% of 174" I.D. hydrauliec hose. Finally, running the Hi-Stat switch
for information mhowed thet even with ite snubbar it ham significant noize
and fesl, to & somewhat grester extent than ocur low-diff device and =onevhat
lens than one of our production snap devices.

PRODUCTION ISEUES: Productisn Impulee teating turnad up spring arms cracking
at the bump. Analysia by Mfg. Eng. and Mach. showed that the bump was not
baing formed corrsctly, with a fairly sharp creass ln one area where the bump
comes out of the plane of tha spring. This corresponded with the location
of the crack. The tocl was dismantled and it was learned that the die was
forned asymetrically, cauxing this sharp creass. Eince this feature has nat
been touched mince day i, there is some cause for concern that all product
shipped has this potential to crack. However, the production cycler le known
to be unrealistically severs. We have had no probleme to date with any
mpring arme run in our cycler, We are presaptly running a sampling of recent
production devices in our cycler to ansure that thers truly isn’t any cause
for copcern. The featura in the die which caused this condition was expartly
re-wor¥ad by hand, ard the bumps now look oxemplary.

CUSTOMER ISSUES: We weram forced to rush to get a print ocut to WINSZ, and as

such did not have the ovpportunity to reduce the numbar of dinensicns aa we
intend to d¢ on all future envelope prints. Thim print was turhed around by
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drafting in one day, oOur "latenass® perceivad by Ford is s black eya for TI,
although the real reascon the print wae *late” is that wa don't seem te hava
a good abjility to anticipate the requirenenta of Pord’s Eystam, thus wa’'ra
caught unprepared and farced te rush which causes negative feslings and
greatly inaraases the chances for error.

Regarde,
Stava 0,
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TO: Dawve Czam Charle Dougias
Kalth Kawate ¢ ocury Matt Sellara

FR: SO0GGE: HIGHLIGHTS Fesb 7th 1992

cPs

Stll walting for Steva Major & Martha tn datermine program direction. At the present
time we ara not duI%anymm. This could be a problem in that CPC expects us to
quota very seon. Ta do the quote right we may no be able to mast CPC expectations.

Don Hoffacker vietad GMA this week 1o discuss CPS and intraduce Elby. GMR llkes
working with Hoffacker, wa may want to occasionally bring him In as a congulttant.

CPGC has gotien encouraging temp data on a 5.8 dyno engine. The max temp oocur
&t pask rpm of 5,800 at wide cpen throttle. With the il at 148C and ooolant at 121C
tha Pill was at 132C, electronics at 126G and the dlaphragm at 338C. The law
électronics temp Is good. Unforiunately the proving n?ruu pecple believe that it's not
Waorss casa bacause It does nol Include the effect of tha atagnamt hot under hood air.
The proving graund has measwrad tempe as high as 226C at the spark plug rubbar
boot a1 80Mph with a 38C amblent. CPC will bulkd a vahicle and send to Arizona as
§00n as the cast heads come in, approximately one month.

PRESSURE SWITCH

A prassure ewitch was built with an aluminum hex crimp ring. K survived the tonque
tast although at 30f-lbs there was some ﬂl‘im yiekiing from contact against the
hexport. Tha had a .120" thick bottom o the contact ‘oad. In production
this area would be work hardoned by tha lmpacting process so the deaign oke good,
| am now pushing suppliara to sea If we can hit & tavget of lags than $0.10 per parn.

The latest input from Ford |e that some vehiolas cannot Use this Hex crimp riﬁ
becau saulaq:nua?mbhm.w:amwﬂmgfnrmutarcyllndarpdmaiman .
While we mm%mnmr&m batter methods of attaching the connector hex to
the-crimp ring and crimp ring to the hexport.

From my viewpoint 1 balleve we should ask mameting to make a sorous QFD/ study
of the need for a down sizad switch from scratch. | think we need to have one
fo avoid losing Ford busineas, Gain back chrysier business, start gerving transmisslons
with discrate swiiches, end go head to0 head wih our co on on other
oppariunities. Strategically the space constreints undar hood are gaing 1o get tighter
and tighter evary year, sooner or later we will tace more slze constraints. Wo may
already have the perfect starting point with the Zua switch, Or wa can focus effort and
resourcas onto Japan's effart o downsize. Japan status is unknow at thia point.
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-M53 M= 157392 FRwZARN TO=GAMY SENT=02/12/92 04157 PM
Rf=04% ST=C DIVe0O50 CC=D0101 BY=ZARN AT=02/12/32 04137 PX

FEBRUMRY 12, 1992

Te: RUSTY STRUBLE RCE2 CC: TOM CHRARBONEAU TC
MIKE DaMATTIA M3 JOHN KOURTEEIS MDES
CHARLIE DOUGLAS Pl STEVE MAJOR SNFH
PICK GARIERY MFpC ARDY MoGUIRK POQA
FAUL KOTCH PRE1 ED DFRRILL ETON
JOE LAZARYE JHLA HORM FREDA WHLZ
STEVE OFFILER 3BCl GARY SNYDER CPPC
HATT SELLERA PCME MARTHA SULLIVAN CPPC
BILL SWEET PCME BAY TOURANGEAU POHE
JIN WAIT POOM BILL COMGDON HFrec
TERRY RODRIGUEZ MFPC ATEVE NCCOORY NDES

ELAINE ROSE GANY

FR: DAVE CZARN ZARN

§F: FORD CRUISE CONTROL PRESSURE SNITCH START-UF MEETING:
031/06/92 MRETING MINUTES

MEETING G IDC ; “’QL‘W
THE NEXT MEETING IS SCHEDULED FOR D g
' ) A f.:-.vf-m——
DATE: 2/13/92 (THURSDAY) #

TIME: 10100 = 11:30 AM
PLACE: MARKETING CONFERENCE ROOM
77PE

Hawport!:

Elea will vimit 2/12; nesd 10821 cost dalta Iinfo. prior to visit.

Faul raportad that conversion to 10R21 would take 6-8 weaks. ’ _ g
ae L2

Froduotion imsue: hexports rec’d with pachining c¢hips/stringers in ~ gued

the fluid port. Parte need to be dispowitioned - if we sort,

Eloo’s agrasd to pay.

. d512 GAGE R&R ETTDY SELLERH ﬂl,;?'.'i ORIG.
Q07
« NOTIFY FORD OF CHANGE TO 10Bzl DOUGLAS on hold
¥ ELCO EXPLANATION OF 10B2l1 COBT ROTCH 01723 ORIG.
2713 REV.
« RELEASE ELCO TO BHIF 1 BGX EA. OF KOTCH 02/06 ORIG.
10B31/.0003M PLT AND 10L10 .0015" PLT 02/06 COMP.

Prnduntinn Issues:
a,fn EF

4 hexnn of P/C awitchas raturned for flakes'$ ssnsecr crimp. Jim

noted that preod’n parta ars being brushad uf: bafare packing, but

tha flakes may be gatting brushed onto the parts in the tote.

¥ PLAN FOR ADDRESSING PLAKE ISSUR BELLERS/ 02/13
. WATT
» PLAN FOR DETERNINING IF CALIBRATIHG AT SELLERS 03/08

'i TI-NHTSA 004343




TJE EXTRENES IS A YLD. OR LIFE PROB.

» UFDATE PRODUCTION COMPOHENT AMD AJNM. OFFILER 02713
DRAWINGS TO CURRENT DESIGN LEVEL

* CHANGE FREQUENCY OF RING GAGE CRLIB. GARIEPY D1/09 ORIG.
FROM ONCE/& MONTHBE TO ONCE/QTR; EEEFP 1OG Dij06 COMP.L

TO DETERMINE IF GAGBS ARE OUT OF CAL.
Earder Assenbly Machine:

* UPGRARDE KAFTON FICE AND PLACE SELLERS 01/23 ORIG.
01731 REV.
01721 CONP,
* INSTALL WASHER/CONV. STATION ON AMI SELLERE 21/31 ORIG.
01/31 COMP.
- PRIORITIZE REMAINING UPGRADE ITENS EBELLERE CNGOING

Base Assenbly Machine:

* PROPOSAL FOR NEW DIE BET MCCOOEY 02/04 ORIG.
02/04 COMP.
*+ ORDER NEW BLANKING TOOL GARTEPY/ 02706 CORIG.
02/06 CONP.
. UPDATE FROGRESS OF ULTRASONICALLY BELLERS/ ONGOIMG
WELDED SPRING ARM/TERMIMAL ASSEMBLY OFFILER
Final Assenbly Kachine:
* ESTAD. FLAE W/STEVE, AL AND STaN TO CIARN 01/30 CRIG.
DETHH. EFFECT OF DAMAGE ON BEALING BURF. 02706 REV.
D32/06 COMP.

Initial teasting of Volvo minitimer w/damagesd surtace completed;
nost severely damaged basss showed signe of ingress aftar humidity
tasting. PFollow up testing nesds to ba plannad.

ISH:
« PROVIDE QUARTERLY REPORTING OF ABOVE WATT start03/il
* STATUS OF L/T APPROVAL DOUGLAS; 11/28 ORIG.
MAJOR D2 /a6 BEV.
02/06 CoMP .
% CORRECT TREMINAL POSITION BELLERS D116 ORIG.
02713 REV.
* RE-RUN P/C BAMPLES 80 TERM'L POB’N SELLERE  D1/16 ORIG.
DATA CAK BE COLLECTED 02/13 REV.
* MEASURE SANPLES SELLERE; 01717 ORTG.
ROSE D2/1% REV.
+ SUBMIT DANA/FITTE PRGE WATT 01/23 ORIG.

02718 REV.
Diaphragm Life:

TARGET DATE FOR BUILDING P/C WITH FULL AMI CRINP 02/24
* UPDATE TEAN ON IMPLEMENTING POULL AMI OFFILER/ ONGOING
CRIMP AND TESTING OF MODIFIERD DESIGHA SELLERS
* MEABURE AMI CRINF DIES SELLERE 01731 ORTG.

02708 COMP .
Ultra-Low Differentisl Switch MYS3

TI-NHTSA oo4dad




* ESTABLISE LIST OF ACTIONS REQ'D TG
BTART-UF ULTRA LOW DIFF’L SWITCH

* FIRM QUOTE FOR ULTRA-LOW DIFF'I, SWITCH

* EVALUATE TEVEE M/C FOR MOISE

. REPORT REBULTS TO PFORD/TEVES

* ENV. DWG. FOR LOW DIFF/L SWITCH

Hiscallansousi

« COMPLETE DEEIGN FMEA

» SEND LETTERS TO FORD/GM AND TIER 1'B)
3h THREAD GAGING

Produation Plan:

. MAINTAIN RONNING TOTAL OF L/T (L2-3)

SELLERS
8ELLERS
OFFILER

OFFILER
OTFFILER

OFFILER

WATT/
CZARN

STRUBLE

SWITCHES LEADING TO 100K FOR AMORTLIZATION

Status Date Total Shipped
Fab 06 17,450
« UPQATE FRODIUCTION PLANS
p/C L/T
TTREL2-1 T7RBL2-3
Hov 6.4 11.8
DEC 33 9
JAN 75 7
FEB 76.4 11.4
MAR 47.1 12.6
REGARDS

02/14

02727 ochanged

CONP.
TBO

01723
02/04
02/04

oaf18
02114
02707
1730
2714

QRGOING

ORIG,
REV.

ORIG.
REV.

COMP,
RIG.
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q

MAMNL. ORDER MM

MO MUETOTALE WANLG. OMDER WMUBIN MO NMTOTALS
1 1 .
L . 2 - ? [ &, - ) i
2 - - Ff a ;2 - _?
L 3 ! L 8
QUALITY CONTROL AMPRCVAL 5 DUALITY CONTROL AFFROVAL
INPAGCEER | W FROCEME FINAL [ W MROCEN IN FROCIE FINAL
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.1 L e 19
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KAPTON MATERIAL TEST

e A o —— - A

= A —— —— = T Ew wm rETw T— —i —— m& an am

DEVICE #

188-03=01
188-03-0i
188=-03-03
1688=-03~-04
188-03-0%
188=-0%=05

188-03-07
188-03~04
188=03-09
188-03-10
188=-03-11
188=-03-12

188=03=13
188-03-14
188-03-1%
188-03-16

-188=03=17

188-33-18

188~03~19
188~03-2¢
188=03=2|
186-03%-22
180-03=-21
188-03-24

i ———— e = = am mmr e mrm omm P wm oww wwr wF ok S e mE e TEm moE

HAFTON
FROM HAND LINE

FROWM BAMPLE BHEET
CUT INTD SQUARES

FORM SANPLE SHEET
CZUT INTO CIRCLES

JARPANESE POLY INIDE
FILMy SOUARE

TEST 1BE~03=24

Ay P il R B B i L e . S R N M A RN - R AN B aE R EE

LYC. TO
FAILURE

1218K
932K
BaARN
1034K
TIow
4K

AW
1004K
L1 8&
1726M
993K
12604

| 4085
L TSN
| T22H
¥ EL-
970K

1R

L520K
414K
LO N
L66K
1293
&6 1K

JAD 920212

— g T R o A il LR M S o g e gy M R RN M e e EEm aEm o mE



T Cava Czaln Charlis Dooglaa
FEeith Eawats Hatt Sellaca

FR: KGOE: HIGAIGETE Fab 13tk 19602

FREDEURE BWITCH

Btill waiting on prints from the cuiatomer &0 we can determine if the hex can go on
the oriop ring. Io the maan time I am working on 2 dasign for hex araund tha
vonpector. I am trying to ilmpreva the connaction ueing serracians sa ne orisntation
1o roquired. 1 am alsa uaisg tha castlsd crimp geometry from the 5%pa.

Tha leading candidate Eor haz on connector im a single place bex ard crimp ring bhac
1s loaded from the top. The orimp is then made at the bottom erapping & stasl wasbaz
which transgita tha targus to tha hospast. The modal shep is bullding different
apline configqurakticos For tasting.

Threw suotas have bean recsivad for tha aluminum hax criep ring. They are all at
$0.20-80,25 unfinished. A secondary machlning cparation is requirmd to put the reund
orimp lip ia place. The fundamental problem with this part is that the raw marerial
cost 48 3-6 cents, based on Alumlnum at #1.00/1b. This procass will not peat oy cost
target of 10 cant tatal adder to tha fFinal product. This 1s tha miln reason I have
chonen £o go with a dyawn pért. (Tomi nots alvmininy baverage cacs ara made by drawing
and i¥oning. They ate not made by sxtrusion. I saw it on TV last wask and anked the
ispact bovses.)
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s axpesct the custoasr to conplets thair ccat/bansfit atudy today. Thay have mupplisd
um with a detalled scheduls sbhowing actions raguired assuming the goxt/Denafit study
im positive. This pew echedyle requires high rascurca comsltemct from TI, atarting
iwaadintely. With foll commitment coming 3/15792.

Erior to committing to thelr mcheduls we nmad to weigh the program risk va potential
payhack, against othat projects in the pipaline. A significant tech riak wxlsts with
our current diaphragm based dasign approach becausa of the rawiaed specs rexquired for
this wngine. Spacs like 1200pai instead of BOOpel, Lllnvaxity, tomp sanaitlvity, eto.
I reccanend that we hold a tech review of tha program nesxt weak. The tach raviaw
ahould bave scme non-pracision tech axparts for cbjectlvity. Resources eould then ba
apolgned based on the design dicectlon arising form tha review. Tha rascurcae
coomibmant and astioated risk could than be presantsd ta managewsnt for m commitmant
deoislon. I balisve 5if we junp on it we can coow ko a deolsiop within two weaks. This
prajast 1s a tough cal? becausa tha risk lm high but the payback ls also very high.

CUStOMST Achédhala:

T1 receives sngine Iriie2
Purchasing agressent on techoical protaction complate 3715492
Ship 20 warples ram
First vehlols Bulld 1/1
Ship sanplas with predoction intent hybrid 11/92

Wa have uaed a kistler transduocer on loan from CPC. We did achievse soms raduction
in total error. But the arror haa shifted from alwmost sxolusively hystezaia to
sxclusivaly non-linsarity. Ws nesd somathing more than 4 time svailable basls 1f wa

ars to understand bow to ¢orrmctly characterzize the sanscr.
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Weck Ending 52412-14

HIGHLIGHTS \éjN.ﬁ“‘K *y
Stephen B, Offiler o)

SWITCH NOISE ISSUFE: We've begun o work with the disc depanment 10 drive upon a
groduction-visble method to produce uloa-low-differential discs. We've rewmed the onginal
Disc Dept. prototype bot of 1.3 pai difF. to Ted for funber anilysis, including Forse-Deflaction
wark, The goal is 1o develop 3 masna of producing and checking thesa dises In producson.
Addirionally, Ted hat provided s bl of dlsurbing news: the disc used in the acwunl device
which caused the cuomomer nolse complulne hax a differential of 2.5 psi (mil quoed
meagurernents using Dicc Depr equipment] while our experimentation showed & 3 psi device
1o be undetectable. Does this mean thar diff. is not necessarily comaiazable o sound 7 Mfg.
Eng. and Mschanization s bocoming iovolved at this polnt, A meeting will be held pext
Monday to discuss how 1o pilot, build, and wet b device which it silent

HI-STAT DEVICE: Wa've complered 2 competilive evalustion of this device. This includes
X-rays, churacterizations, cycle tesdng to failure, and disassembly. We discaversd quite a bit -
of drifi in charscterizaiion, with initlsl rexdings of 2897144, 1UK redings of 279/129, and
SOK readings of 265/134, The mV drop looked okay. Tha device was o relessecreep. Tha
device developad & lesk wt about 100K cycies. Upon opening, we discovered the intemal teal
{vomposed of a rousd-seciion O-ring, colored porple) had excruded.’ Design fastures inclode
an imert-molded Base, with very besfy sections to suppon the crimp operation which mus
withstand the estire burst presture. No iransfer pin i3 used, rather the discs (2 stacked) acy
direcdly oo the spring oem with & Kapeon Insulator. Owerall the device Sppears very prototype
lo narure, with no plating of any kind on any sreel lntemul components.  Addidlonally, the
devics is quite poot In terms of Design For Assembly, wiih the diaphragm, the presaure/force
converter pin, and the dlscs pocrly located and ensy 1o misplece-

DHAPHRAGM LIFE: We've received west pars irom the mode! shop. ond cviluations have
begun. Configumtions inglude;

- mepped hexperts a secomodme small-dinmerer round diaphmagms which are
congtnined primarlly by the gagker rather than clamped between hex flangs and waiher

- bexpocs and washers with feaiures 1o steerch the disphmgm during assembly

= two vi. three pieces of full-raund Kapton 1o explore drift and life

- coneave featurey o inwo washer snd hex flange 10 mimic the “bent™ geomerry which
aecurs durlng crimp

HEXPORT: Af a result of the Elco meeting, we are planning to do o combined lmpulse and
Thermal Cycle test of the 1082] hexpocts in opder 10 have this infermation avuilable il the
Cutiomers faquest it when we inforny them af the material change. This is likely o be
combined with the evaluatian of the Stapta ulirasonic welded movable terminals, und ane of
the higher pressure disc loxs for 8795 conversion,
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&2 Enginesring Specification

TII.

J1II.

A, Smcording apd cecord cwcentlon shall conform with Ford -
101.

BE. Produccion Validacion casc tasults and analyals acs co ba
Corvapdad £o the Celuasing Prosuce Ingiraaring Office bafars
approval fer shipmant of production P4TTA can be grantad.

C. In:Proasss casc Tesulcs shall be svallabls af Eha supplisc's
manufsaruring facility for tha celsading Procuct Engipasring
Office and Ferd SQA or ics Tapressncafivid Ca Eaviawy on
caquest.

All swicahay are o ba Ldancifiind vich che Ford pact nusber.

mupplisy ldantifizecion. and & daca cods ipdicaring final
asxmmnly,

4All zasc aquipsant apd tast procedurss far cascing &0 chis
specificecion musc ba approved by che cwlsasipp Producc
Englosaring Offisy and ne change in wquipsanc or procsdure may
ba meda withouc thelf WPLTEAN ConEUTFARCE.

Tamr pore conffyguracion Ls shewn e Figurs 1.

G-tings, L{f uyed in che design, ohall %a fraw Crom cuts, nicks,
abrazionm &r any ocbar damage which would resulc 1o & fluld
leak.

All euitehas muxt hava a shipping cap inscallad ovar the part
shteads co prwvant centamioaciom. All Jhipping cags rmusc be
approvad by cha galsasing Preduce Eaginesring O0ffice priar co
production incorporscion.

wll swicchas char 43 ooE gedm Che calibrpacion csac ars Co
alther ba candiustad and tachecked. or scrappad. (Salvags of
COMpONSNC PAXTE parmicted wich 100% einspscelon).

1f peoduat nwocenformance segury far Eanac Jesciore [IL. B, C, O,
T, F. and T, prodiction shall bm stapped dind cha problama
carrastnd. All preductioan lock shall ba sorcad 100& prior co
shipmant. Suspsccad nonconformance of soy shippsd pazta shall
ba coporced ismedistaly to che relsssing Erodust Engineacing
OEfice.

L! nonvonformanes of cha scaciscical acgeptancs <rlcstia ocouce
for taec Secticns III. G, H, I, K, L and ¥, & causa to tecall
the subjecc wamks produccion and co stop producclion may tesulc.

FRANE

ik

u Y ES-FIVe-IF924-AA
OF AEVEED MULSER

prrH FD 3847T-02 sron atnime s ndf s v
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a. Tesc che guinch for a tocal of 500,000 evcles.
Cyeln prassurs bacwssn (low) 0-274 Kfa {0-40 pai}
and (highy 10,900 + 343 Kra (1550 t %0 pai).

1) O - 473,00 cyclew: 13 # 1 voltx,tranos surranc &
mendicay fumerion,

2) 4a73,00% - 300,000 cysled: 13 £ L wvoics 9.8, 750
290 ma., par Hpaew &,
EILEAY
b. Bcaks fluld Teaparacure to be 115 + 14°C and ashiane
Enmpatarury tu b 107'C min.
115
¢. Cyele zaca iz co ba 1L10-130 cvsles por minucs.

d. Swicch susc open and cloxw adch cycle.
2. AqEaQtance Renuiresencs

a. Afcar (mpolsa text cheak co sectlons A, B, C, & D
using cha procedurs astablighad in sech sepcciom.

b. Honconfvrmance {3 defined sz amy mieeh noc sascing
tha ariteria in sections &, B, £, & D.

€., Ssmples uged for thism casc susc ba descroyad afcar
all cascing is cosplacad.

L. Iaac HmguiCamsnt

o. Burat sermamgeh in ts ba checked using braks fluid or
squivalant ne tha pragsurs sadium.

B. PFressurizs che svikch to 8.3 HFa (7008 PEL) minipzm
and bold for 30 swconds winisss.

i, scospcapcs Bapuiremancy

4, Hemasnformanae is dafinad ar any avidanos eof [luid
leakage ar saspama fram the awitoh or threads.
Jamplan ugad for thia test cudt be deasttoyed afcar
ceakiog L3 zomplucad.

7 '8 V' EB-FIUC-9F924-AA
PR [»] AL MUMWEER
:IIH FD 3“?'52 1P Srvingh inlelamny s NAT I pawn
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=NSG Nf= 211394 FR=SBO1 TO=CHMP1 SENTw02/14/92 0%:10 AM
Rf=161 3T=C DIV=0050 CO=DC10L BY=SEOL AT=0Z/14f92 09310 AM

TO: Ted Ballard ETH Steve Najor BMFH
Top Burke MFPC Dalea Sogge FFON
Jaff DiDomenicoe ELR Matt Sallars PCME
Charlis Douglms CHP1 Rusty Struble RCE2
Paul Kotch PRE1 Jim Watt BPCQA

CC: Tom Charboneau {delivared separately)

Dave {zacn
FR: Steve Gffiler EBO1

EY: Weakly Highlights

FORD MY'92 ELECTRONIC SPEED CONTROL DEACTIVATE PE

EWITCH WOIBE ISSUE: We’wve bagun to work with the dise department to arrive
upon a production=viablea wethod to produce ultra-low—diffaersntial disca.
We've raturned the original Diss Dept. prototypa lot of 1.3 pal dAiff. to Tad
for furthar analyseis, including Forom-Deflaction work. The goal is to
davelop a means of producing and checking these dilscs in production.
Additionally, Ted has provided & blt of disturbing news: the disc used in
tha actual device which caused the customar noise complaint has a
differential of 2.5 pai {all quoted measursaments uaing Disc Dapt equipment)
whils our sxperimentation showed a 3 pei devica to ba undetectabla. Does
this mean that diff. la not necessarily correlstable to sound 7 MNfg. Eng.
and Mechanizatjon ars bacoming involved at this point. A meating will be
hald next Monday to diacuss how to pllot, build, and tast a davice which is
ailent.

HI~STAT DEVICE: We’ve complsated a compatitive evaluation of this device.
Thie inoludes X-rays, charactaerizations, cycle temting to failure, and
disasgambly. We discovered cuite a bit of Arift in characterization, with
initial raadings of 289/144, 10K readings of 2797129, and 60K raadings of
265/134. Thae wV drop loocked ckay. The device wap a relaass-crasp. Tha
device develaped a leak at about 100K cycles. Upon opening, we discovared
the internal seal (composed of a rournd—-section O-~ring, colored purple] had
axtruded. Design fsaturss include an insert-molded base, with very beafy
sactions to support the crimp opsration which must withstand the entire burst
prassura. Mo transfer pin is used, rathar the disceg (2 stacked) act directly
on the spring arm with a FKaptenm insulator. Overall the device appsars very
prototype in nature, with ne plating of any kind on any steel internal
acnponanta. Additionally, the davice is guite poor in teaxms of Dasign For
Assanbly, with the dlaphragm, the prassure/force convertar pin, and the discs
poorly located and sasy to nisplace.

DIAPHRAGHM LIFE: We've recelved test parts from the modsl shop, and
evaluations haye bagun, Confilgurations includa:

- stappad hexporta to accomadate snall-diameter round diaphragms which
are constralned primarily by the gaskst rather than claaped batwean hey
flange and washer

- hexports and washers with featurss to stretch the diaphragm during
assanbly
- two vs. three piaces of full-round Kapton to explore drift and life

TI-NHTSA 004464



- concave faatursa cut into washer and hex flange to mimic the "bent®
geomatry which ooccurs during crimp

HEXPORT: Asm a result of the Elco nesting, we are planning to 4o a combinad
Impulaa and Thermal Cycle tebt of the 10B21 hexporte in order to hava this
information available if the custoners reguest it when we inform them of the
material changa. This la likely to ba combined with the evaluation af the
Stapla ultrasonic weldad movable terminals, and cone of the higher prassure
disc lots for 87P8 conversion.

Regards,
Stave 0.
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Cpk index (Bilateral Tolerances)

Nimber

BAR S As S EYEREHBE S RUENRRNRPERNERGESERRSEREErmanuswuw—

Entar
Valom

0. 34430
1. M4520
434620

1.4820
T.350
4. 24820
41.3670
B.34650
0.34530
0. 34580
0. 34560
C. 34560
DTN
0.345%0
4L.MEQ
0.346%
0.5

0. 3480
Q. 34500
34310
434810
Q34510
0.34410
0.3410
§.:4410

Device: 38800-1 A
Measwement Typs: J. GAGEEL™

Lomer Spac: 0,343
Uppsr Spec: 0.347%9
Spid Range: 0.0049
Averagn: 0.5

Sud Dav: 0.0003
Min Reading: . 3450
Max Reading: 0. 3458
Rangs: 0.0012

cp: 2888

cpl: 31.540

Cpu: 1.792

Cpc L72
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=MEG M= 347427 FR=GANY TO=COPY SBENT=02/19/92 12:150 PN
ET=C DIVe)(50 CO=00145 BY=OAMY AT=02/19/92 12:50 PH

TO1 JIM WATT TWOZ cc: ANDY MCGUIRKACH1
MATT SELLERS - DPCME MIKE DEMATTIA  MD3
STEVE OPFILER 8RO BILL SWEET w54
CHARLIE DOUGLAS CMP1 DAVE CEZARN ZARN
FROM:  ELAINE ROSE GANY

EUBJECTI PORD CP AND CPK ({77P8 & 57P8}

TEAN DRCTSION WAS NOT TO USE APT SPC FILES,BECAUSE DATA IS BASED
ON NASTERS.
IN REVIENWING PRINTOUTS FROM FRODUCTION RUN DATA,IT ENDE UP BEING
SORTED PRODUCT,WHICH IS ALSO NOT ACCEPTABLE.
SOGGRITICN TO START SEPARATE BPC PILES,USING A 5 (7) FIECE
PRODUCTION SAMELE,IS THE KEXT IDEA.
PLEABE CONSIDHER 'PHIS.
REGARDS,
ELAINE
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=M5G M= 347427 FR»GANY TO=COPY  SENT=03/15/92 12:50 PM
ST=C PIV=00S0 CC=00145 BY=GAMY AT=02/19/92 13150 PN

TO: JIN WATT JWO2 cC: ANDY¥ MCGUIRKACM1
MATT SELLERE PCNE HIKE DEMATTIA MD3
STEVE CFFILER 5801 BILL BWEET Wa4
CHARLIE DOUGLAS CHP1 DAVE CZARN ZARN
FROM! ELAINE ROSE GAMY

SUBJECT: TFORD CP AND CPK {77P5 & 57P8)

TEAN DECIAION WAS NOT TO USR APT S8PC FILES,BECAUSE DATA IS BASED
ON MASTERB.
IN REVIEWING PRINTOUTE FROM PRODUCTION RUN DATA,IT ENDE UF BEING
BORTED PRODUCT ,WHICH IS ALSO NOT ACCEPTABLE.
HOGGESTION TO START SEPARATE SPC FPLLES,USING A 5 (?) PIECE
PRODUCTION SAMPLE, IS THE NEXT IDEA.

PLEABE CONSIDER THIS.

REGARDS,




TEXAS INSTRUNENTS IKC. ! HMATERIALS & CONTROLE AROGP i SITE

PARTS LIST 1 PROTELY IPART NUNAER:- 77PB5Li~1 IRBY LTR: E CLS: &§50
EXPLOSION 1 NUN: 3443 iDRG PFX:  NUN:77FPSLa~1 IECR INC.DT: 92/0%/30
TITLE: PRESSURE SWITCE .
LVICHT | QIT/UN 1BITHI PART/DRANING IRVI RONENCLATURE/PARN UATA
oxIr 1! REF | i J5852-1 ! IFINAL ASSEMALY
! ) ) | J6832-1 i
o1l 21 1 i 271 R7759-2 1 1BDASE ASSEMBLY
! i ) i 27759501 4
03! 3i 1 i a1 48515~2 1 IAASE (BRONN)
) i I i 486515 |
o2t 41 b ! xi J5Ria-1 i ISTATIONARY TERMINAL
! i i ! 36888 i 1
vzl sl 1 ! $i 3§EF7-1 i ITHOTADLE TERNIRAL ASH
! i I [ JSg978H1 i i
a3l &1 k4 ! 2! 74408-1 i INOVABLE CONTACT
) I ! ! 74408 i I
oal 7 < ! 3 741721=1 i [IRIVET
) I I ! 74171 I I
o3l 81 1 i &1 Jsgar-1 i JTNOVABLE TERMINAL
! ) ! i J5887 i 1
03! o1 1 i 51 3snad-1 i JSPRING ARN
! ) ) i J4889 P |
a41 1o AR i 41 27716=1 i JSPR MAT'L STR SFEC[.218 LBS/F)
i ! ) | L7716881 A |
o1 il 2 i 241 27293=13 i I1SKNBOR ASEENALY
& ! ! i 273938H2 i
25 121 1 i 21 3s90a-1 i INOD SAR J312 EEXPORT
I 1 i i J8900 I |
ozt 13! I i 2 7d358=1 i IGASKRYT
! ! ) i 743583 i |
o2l 141 1 i di 27713=1 i ICOF
! I ! i 47713 i
oa2r 151 3 ! 51 F4l78=1 1 ISEAL
) ! ! 1 74178 1
oy 1l1l8i AR I ! 273235-1 ! IXAPMOR STRIF BPFEC (.175 LBS/X)
) I I ! 27329 r 1 :
oz! 17! 1 I & 27839=1 I INASEER
I ! I i 27639 { 1
g2t - 18! 1 ') - 2740861 ! | CORVERTER
I ! ) i 27408 i ! —
ez 18! i 4 { ai 73950=2 { |SPACER
I I ! i 73988 1 i
o2i 20l orR ! ai FIgsa-y { |SPACER
i i ! { 73958 P |
031 211 AR f 4 T42id=1 ! |KAPTOR TAPE (.100 LaS/K}
! i I 1 74224 1
ozl 231 1 ! 9! IEE58=-27 ! 1374 FORNED DISC
! ) i 1 J&4536581 [ |
a1l 23] 1 i 14! 74797=1 ! ICRINP RING
! i i I 74737 i !
o1 24! i I 18! 74078-~143 { |TRANSFER FPIN
r F) i ! 74078 |
o1f 25! 1 i 21! 742474 I |ENVIRONMENTAL SEAL
I i 1 { 743247 T |
ol] 28! i ! 22! 74888-1 i [|THREAD CAP
I i ! i 74848 i !
21t 27! AR ! i 27318-1 { ICARTON ASM.
{ i ! ! 247318 i1
o2f a8l 1 ! 21 74219=1 i |CARTON
1 i ! I 74218 1 !
oz21 29! ! 31 74218-1 { 1RoW SEPARATOR
! i i ! 74218 |
o3ar Ml 4 i ! 27317=1 ! |DEVICE SEPARATGOR
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T TR’ 27317 rot
| FOTES, REV.DATA,DISTRIBUTION,OFERATING CHARACTERISTICS,SPACIAL REQUIREMENTS
REV DESCt SET UP ! CCB AFPROVAL DATE: 92701730
DFTG WORK GROCP: PRECISION CONTEOLS | ECH ORTIGINATOR: STEPHEN B OFFILER

90-180 PEIG
20 PEIG NIN.

NOTES !
1 = ACTUATION PRESSIRE

2 = REILEASE FRESSURE
9% - CR NO7857,TRREAD CAF 74888-1 NAS 74179%-2
STOCE DISPOSITION

FIRISHED DEVICES - N,A
DARTE & BUB ASNS — N/A

OETAILED REVISION DEECRIPTION:
KO DATA EXIETS FOR THIS REVISION

411164 FR=RIVA TO=~FOSL SENT=08/26/92 07:55 AM
08/26/92 07155 AN

—MH3GC Nf=
Ri=l02 ST=C DIV=(}350 CCw(0149 BY=RIVA

To: Amy Andres ANYA
THIHTSA 004any




=¥MEG Mp= 371305 FR=ZARN TO=GAMY BENT=02/20/92 06149 AN
Rf=0£2 STwl DIV=0050 CC=Q00l01 BY=ZARN AT=02/30/%2 06149 AM

FEBRUARY 20, 1952

TO: RUSBTY STRUBLE RC32 cC: TON CHARBONEAD i
MIKE DaMATTIA MD3 JOHN ROURTESIS HDES
CHARLIE DOUGLAS CMP1 STEVE NAJOR EMFH
DICK GARIEPY Mrec ANDY MoGUIRK PCQA
PAUL ROTCH FRX1 ED O'NEILL EJON
JOE LAZARZ JHLE RORN FREDA WHLZ
STEVE oFPFILER gac1 GARY SNYDER CPPC
MATT SELLERS PCME NARTHA BULLIVAN CPPC
BILL SWEEBT PCONE RAY TOURANGEAT PCME
JIM WATT PCOA BILL CONGDOR MFFC
TERRY RODRIGUEZ NFPC STEVE MCCOOEY MOES

ELAINE ROBE GAMY

PR1  DAVE CIARN ZARN

S8J: FORD CRUISE CONTROL PRESSURE SWITCH START-UP MEETING

T T PR AR L PR PR L R L AR L A R R R T S e T
FLEASE NOTE THAT TODAY'S MEETING HAS BEEN CANCELLED DUE TO
THE TEVES VIAIT. OQUR NEXT MEETING WILL BE THURSDAY 3727
AT 10 AM IN THE MHTG CONF HM.

THANKS, OAVE
ol o o i o o o e o o o ol o o e ol s o o o o ol o o o o oo o ol ol e o o el o o o o ok el o o
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HIGHLIGHTS Nq\
Srephen B. Offiler .,p"'
Week Ending 92-02-21 A

57 AND 87 VALIDATIONS: The decislon has been made o significantly elevate the priogity on
these programys,  All six are planned to progress more or less ia panafiel. but reamengements can
and will be made in order to finish 57P5SL11-3 pnd 37PSF3-3 10 avoid jeopardizing the 920415 date
promised o Ford. The internal movivation for completing the other four ASAP is 10 expedite the
changeover of $7Lx-x business w B7Lx-x, which improves company profits, We are presenily
working on the dewmiled timing, and in paraliel Jeff has begua w co-ordinue device builds and
equipment requirements. Additonal resources required will be determined by the timing charts.
The slevated priority of thest six programs iends 1o place everything else on the back burner.

SILENT DEVICE: Initial meetings have been held with Mechanization to begin 1o explore
production techniques for piloring/pinning (calibration) silent devices. Pending 12x results on the
tirst lots of dlant ultra-low-diffarential discs from the disc dept., we'll begin looking at force- und
presiure-deflection curves o determine chamcteristion that would be comelamable w0 pinning
iechnique, such a¢ inflaction peints in the hacher curves and determinaiion of slope changes that
define these points, exc. erc.  Additionally, we'll be doing more work with the numerical approach
originally proposed, where the ratio’s of device diffarential vs. acL sigma across a range of celibrater
sertings produce & local peak #1 the cenver of the pinning window. Mechanization has taken & first-
pass |ook at an mutomate machine to collect hascher-curve dita on sensors to find the center of the
pin windaw. The cost is very roughly $88K.

DIAPHRAGM LIFE | MISC TESTING: Propress on the current lows of diaphragm-life experiments
has been halted by the valldations. Some progress has been made: we have discoversd that
features which smetch the Kapron during crimp leave asymmerric strain patiems in the diaphragm
(noa reardrops, but actually werse); the lots using small round disphragmy construined by the gaskat
(ruther than clamped by the hax Mange/washer] lack guite good, and we plan to evenwally cycle
2 lot of thesc: and the two-vs-three full round Kaptons running o detenning drift performance hay
produced g leaker in the wo-pe lot

Stan Hemol has provided a bagful of miscellaneous 52PS and STPS devives built in 1986, We plan
to choose & fow 52's from the bag {bullt on AMI} and open them up tn iook for wardrops.

Devices using wlousonic-welded movable rerminul assemblles and 10B2} hexports have been built
to undergo a hybrid Impulse and Thermal Cycle test. This is designed 1o provide dara an the life
of these compencnts ac emperature, pressuce, and cyeling extremes. The hybrid_test was ociginally

concaived to eapedite individual [mipulse and TC tests and dismibuce the temperature Sycling
throughouwt life eycling. Thla-tewiprntacdd

While cycling production devices recently (looking for spring arm cracks ar the bump) we had one
PC device that went open-circuir at high temperature. [t actually displuved continuity very beiefly
during release, which we attributed to bounce. The swilching scton seems 10 suggest the device
was pinned very short. We opened the device, and distovered the base wus culibraed to (92"
(outside che JOB9" +4 002 machine settings) snd the T-pin was .142". Our valculations show this
is ar least .003” o short. We need 10 understand if thermul expansion is causing 2 pin-shift aL
high temp, andfor if 1empemiure causes characieristic changes 19 the hathet curve. This may lead
10 frévised room-t2mp pinning to compensate, shooring for the high end af the window instcad of

the center.
TI-NHTSA 004483




