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} - HIGHLIGHTS
' ' Siephen B. Offller
- Weck Ending Bi416-19

AT »
- L

ORD M CTRONN IEACT!
“and 1 have disvovered that rewesting of FA-3 crecp-

91 ELE SPEED CONTRI]
. J{"SF3-3 and Lil-3 YALIDA

OS¢ um:

etz “FRallures”. (mon-lmpulse} gencrully shows the devives 1o be pood if iesied a1 Ve ES nwximum mmgp

ralc of 10 palfsee. - However, some will show emilc behavlor I subject to kow-devel shock (hitling thern on
1 table). Stan suspecis thesc may Iave an ksne with spacer Breakdown, andfar wear particles hindering disc
otion. We e rher confident thet the bulk of the F3-3 issuc Is husically ramg-rale dependency, (Ignoring
the cmatlc onex) however, In iy opinion the L11-3 wiill has pentivemt problems.. For cxample, we know that
we had one crxcked disc ous of 33 devices undergoing the Impulse riest, and several more conlirmed
weepars andior shook-sensltive ematic pavts, nnd the pin windows ar very namow and :hrinl:in; over life.

Thls infoceation (glidlag the Li)-3 Issue somewlus) wax prescured o Tom Dann during his visil on
Thurdsay, 618, and was wellreceived. He has usked thw we present these findings in writing. incluling
initial char, MAnal stow-tump char, and Nnal Faseramp char, 1le will include these documente, supplementing
ISR vest reports, with a" request for devintion. Adulilonully. the outstanding areas of the Ll I-1 ES wene
disousied.  Ha hos wlso requested that we present ilis infomution in writlng, uong with an acios plan for
tesolution with Ford, . - :

“We are mmking goad progress on the F3-3 action liems genembed by our call 1o Gn-rr-ﬂ:riim'm;l.,li-m..l g;u'r"_

o Ford. The four Impulse parts with reep-relense betwoen 10-31 maec wen: ovemighted o Norm
“Vr bund-delivery carly thls weel. We have completsd praduciion-cycling 20 devices from 1he origlnal b,
doking for this st to produce creepers (0 prove comelion of production testing with’ b lesting.

(3

Chonsciedizations by Gall nd Jelf should be coimplete Monduy &/22. Stan has shipped most of the devices

purpogely bullt ay creepers, -which Ford hax eommined 10 1esting in thelr system 1o deterniing dewimeninl
effects if any. -

Nowm is working 0 sei up the meelings and conference vulls reyuired (o complete the ES negotiagions whh-

Kaippel and Siraues. [ have sununaclzed our josition In o [engthy memo to Nomn, who is fow well-
prepared for face-io-Nece discussions - of courwy, | will stay closely Inyclved in the negoiinions. | -

AUSTRALIA: An lisue hos arisen with Ford-of Ausralia. weganding the vocunm spec. They wc asking ux
h;nm:_lhlhlnuﬂuﬂnmhud!lnwlhuﬁuﬂu&ﬁ.ﬂmmuithMIrmﬂnlhli I
-and we have not hed time yet to actually num devices. Field Sales In Ausialid‘is Indicauing o high priordiy
ix deslied on thix, ax well s the dolingwent prines. S )

F.SERIES: We are bosting - Johs Pelkey and Nehrw (sp?) Mod) thls Toesday &2X  Unfortunaicly, we arne
- Saving probleme with thelr 600 kour thermal-mmp fiypube lexl. We have hud two ruplored diaphragms. one
# 230 hw (=192K cycles) and ono &t 294 hr (=243K cyrles). Also. the tafrueed hemior Is locaied abow: the

dovices, and the coatrolling thermocouple is mounted high., gulte close Lo the Iemter: this

. werthoally-mowied :
wmperaiures of the devicet helow the thennocouple are gulle 2 bit cocler. [t has bezn proposed Lt we

revamp the sormp o mount devices at 43 dagrees 10 verdkul 10 exprse mare of their lengih to (he kfmrd

. ‘eays. K is oot clear if we'|} be able o aecomplish this by Tuewdny. Finally, we are petting ineo.a cycier

i

p becwne we nlso noed to bogln thermal cyclex und Tmpulse wsing on the EN33 and SHO quicl

ice volidation,. Ow n poshiive note. Pelkey hus wxed thoe the ISW needed ASAP include only 2
dimension check ad referenie 1o ENAYSHO flukd resistance tesis, Bosed on thls, it looks Yike we should
whort the 600 hour test for now. .- : .

_—
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E7PS VALIDATION ISSUES:

ILIGHTS
B. Offiler
tnding 92-05-08

3

the movable comiact, This Is mechanical
io Increasc the baze callbradon by 3.5
'I'Iusum::lunmwudnuup-m

at “A" priority level 1o correct the lsae

- ~~Rebwild and t8st of switches which
Use of the 30418-5 Chigh cumrent 3
replacement .
P Usz of a contact simllar to 50418-3
! a mone mhul-:mchunlml Interfoce

brasz tmse roaterial instead

L1i-}, we have discavered an issue with woar of
not related 1o elecirical erosion. The effect is
£ (on averupe, for L2-2, otherz not onalyzed yet).

after hmpulze cycling. We are presently W‘ﬁlll
Parallel effortg Iw::ll'lb:

mptrpuulrplmnd townrds creep relesse
S/S6/58/61PS contact), which should be & drop-in

 but with much less silver, which should provide
with tha sinlionary coniagt

____.-==—Lnuklnu:hudn*v:mun of the present contucy, Le. h-ﬂuwppururpnnhhunnf

Wevﬂllhmenllufﬂnahuuhmuundmbjnﬂd-nmyul:;wi:hmd_ubyhhn.i{_}__ﬁ.

OTHER VALIDATION ISSUKS

Wa will be delivering Fluid: Reaistance
2 and L3-! combined validwion. This
pusbing compleaton from 7/2 1a 7416,

Pﬂmﬂ%uﬂnﬁﬁﬂqlhﬂml
hb:uﬂlwim.whiehlspmmlul

-

-
.

1o the Chem Lab on Monday- 5/11 for 77PSLS-

wescnis 2 lwu-mi_t slip from the arigingl schedule;

serizaiions of S7PSF3-3 snd STPSLII-3 noed
wiion of these ISR pnohqn originally duo 4/15,

r

rmucnuﬁ.'ssm -
‘We wr amalyzing sungley from the 40%
muu-mummw

‘whetees "good” devicon are just the

.,Hﬂtmﬂmmmw

ﬁlhﬂﬂmi:mﬂum?ﬂﬂ&-l., Dale has

poosly beiween production sud leb roadings;
ltl:lnpdthﬂlﬂfndlwillhi:hhlhd

mublylilhfallu:.

produeciion snep devices and quiet
R noise feit In the BS, a3 well a5 control plans,
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" Week Ending 93-03-22

OONTACT WEAR (87FS VALIDATION ISSUE): . .

The o3t of connet wenr using S0M18.5, 74079, standard 74408 with pin 1erges skewed high,
and & conuol lot will finish cycling today. A 1omf of 48 devices are ninning, 12 per lot In
four text lats. We will characierize the devices, looking for the wear problem o menifest
itself e creep-actuations. Next, we will disassemble ihe devices and Individually measurc busc
dimensions (o get & positive indication of the mnount of pindength change dos © wear, The
text should point out the bezt shon- and/or long-term eorrection 1o this problem, and allow 1
reaction plan to be formulated For the failed 87PS validatlons.

HIGH-TEMPERATURE IMPULSE TESTING FOR LIGHT TRUCK:

We have. dompletad™'s: first- onlee’ st piine ices &t 170 .C (amblen . and -

A AR S e S it
Lllir i g {1} dnd cheiliaf 246K~ Upon opening the - . W

T T i T, My o s e ]

sheddimg:Ught on’the:' ; with' xck .nowIn: primeny” cy7

Wemﬂnhhhgup:'mnu:lp“mu:in;dwhuﬁumﬂuemlmhulldhqulh:m

mn af the vonoal Impulse 1empersture partmeters. ' :

Light, Truck brake engineering, without knowledge of the above [ailure, has wiked us 1Iujnm
a complex 800 hour st with the “skin™ wempemture of the devices controlied on a ramy they
are dicinting. We will have a conference call with then to hammer out dealls, mest
imponant being the brake Muid tempensture and how we'li control 1he skin lsmp. independently
and &t & higher level than the fuid temp. This will probubly requine heat lamps, various hest
shields, and possibly sofe means of cooting the fluid. Tho hoat lemps wwss be controlled by
a mruml:ls coniroller to-be-determined. The TI315 cannot bandle thermocouple inpuls

S7PSLII-3 VALIDATION FAILURE UPDATE:
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HIGHLIGHTS - Page 2 - v20522 '
‘PRODUCTION DRIFT I1SSUE: |

We ave working on developing effective arcn curves, which inivinlly ars showing a sigaiflcam
dlfference between Inbcrimped and production-crimped sensors.  Flrumg for dhe PSM -

* peessnte-deflection s=uey is belug crented o aflow P-d curves. which combined wihili F-d curves

from Pete Sanipson’s setup will ghve Area versus deflestion.

‘NOISE 7 HYDRAULKC DISTURBANCE TESTING:

JeIT hax completed inltial charecerization of B wial of 50 parts, represcatlag 10 different disc
Iots of § each, both truck and car. At this poin no snubber effects are being included. The
RER of 10 xilent and 10 saop dises wos completed and results forwarded to Ford by Dale.

AUSTRALIA SAMPLES: '
Tha 24 parts for Capei, wing the 3/8-24 tiread pho 36217 hexport, were shipped on 520. We
e expediting the 10 pans for Folcon, which use an M10x1.0 custom hexport.  Thess should - -
ship on or sbout NZ7. . ' .

" TI-NHTSA 018485




HIGHLIGHTS
_ Siephen B, Offiler
* Week Ending 92-04-10

1
SHO TAURUS: TMhulmhlmmﬁlumshlpmﬂmﬂleuﬂnwﬂmhnmdd
used old vitra-low-diT wrock djscs with saybbers. Wamren Piencs mied these ay- 8-9%s, very
wcoeptabile. This. is what Foud thinks they'tl be geiting In volume for BHO. Per Ted Balland,
we don't know how 10 bulld thess diacs in prodwtlon, however. We are szsurning that the
'lﬂ??lﬂﬂtdiﬂl{vﬂﬂdl“lhmhﬂﬂhhﬂwwmlﬂm |

' R
BN5) (CROWN VIC & GRAND MARQUIS): We ae moving shead very rapkily to meel
the exwemnc schedule Ford is requiring.  Prodection swilches, wilh “Laox F* dices and Noryl
bases, will ship on Saturday (0 Dana-Weathethead.  In parallel, we are throwing fogeiher
Fﬂdwﬂmmﬂwuﬂn:ﬂnﬂmwmﬂﬁwl .For E8 iealing, we are doin
Ise and Terminal Sirengih. This paciknge will be ready. Monday for revi .
-Muﬁr"ﬂmb Eag:), dudng: hig vitit-bere, Our plun fur full (SR will consolidue the -
- SHO .swikh aud the EN53 swiich Inw one ksl procedire and ]
mistakenly promised ta Ford for May-22, which is physically impossible to meet-due 1o the,
Flukl Resistmnce tost, HHJmI:nmlHrwnﬂmduuwltthﬂmdiz,_ .

THERMAL SHIFT: At this polnt, Noryl parts have been.charcoarized. only; no thenm shift
wshing s been acoommplished yet  'Wo are expediting the completion of this test now,
becanse the cycler will Mso be needed ASAP for Impulse on ENS3 panis,  As soon af we
mﬂmminlﬂulpm!ﬂunnﬂ:hlﬂ.uﬂllhmndhﬁlrmlmhemin.ﬁm
'Mcﬂmmnmﬂuyuwrphubyhhndlr c %

VALIDATION: FPinal charictegizgtion of the wo hl;!ﬁt-pthriw Kits I:THFS-’.% and
JIPSL11-3) is in' progress now. We nesd buest, cureent leak, and finsl scifrel on all devices,
abont 120. Loris will be-continulag to work on this wday sad: Into tomorrow s needed. The
yepon writentis whith are due 1o Ford on 4/15, have not begun a5 yel. mmumdm
hwmm-wum“munmm

" FIBST CTCLE SYNDROME: Nothing to repert. B ' N

5,
i
5

. TI-NHTSA 015488
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HIGHLIGHTS
. Steghen B, Offiler
" Week Ending 92-04-10

SﬂﬂmURUS:-ThuhawnhmmmmslﬂpwFluﬁhcfmﬂ:ﬂuluummd
wred -old sitea-low-diff truck dfscs with snubbery. ‘Warren Piercs mied thise as 8-9°s, very
scceptable. This Ia what Ford thinks they'll be gaiting In volwme for SHO. P:r'_l'ndl!dla'd,
we dow't koow how o bulld these discs in production, bowever. We arc aswirming that the
Lot F* Puss Car dsos (wh Idiwdnimwhowhbull:l}wlllwﬂlm

. : TR
' ENS3 {CROWN VIC & GRAND MARQUIS): We are moving sbesd very nipidly hmul-l
the exireme mm 2 requiriug, - Production switches, wilh "Lot  digos and Nm'yl
bases, wil sh] Suuﬁaywnum-wm In paraliel, we wre throwdng togetier [
wmmmu Ihri ??PSLE-I FurElﬂlIn;.wamddu 5
%& ) Y _ mlll pnltqe mwMyMMuwhmf

Eq,ﬁ,illdn; Durplm For full ISR will conaolidate the -
HD:M Eﬂsanrltdiinumwnpmmdmenndmm “This has been

| uimymhedInF:ldﬁurhlay-zz,whl:hhphﬂhlllrlnwihhmmm“ﬂn_,'
Fluid Resistanice lest.  Mid-Juns I3 more likely: unedmmmr’ardnnlhll

Hﬂ#ﬂﬁf* Mﬂﬂtpninl,m-ylpmlnmbmdmmﬂldmly lllﬁllumﬂilﬂ
ng accomplished yet  We are expediting the completion of 1hls st now,
becayse the cycler will ako be needed ASAP for Impubse on ENJI parts.  As soon vk we

] 'Mﬂhﬂmuwmﬁuwwﬂmwmllmlnmm and sdjust

'uncydunuhmlhernmbrhhm e

VALIDATION: Flogl charsciorizudon of the wo highesi-peioriy Tols (STPSF3-} ond
JIPILIL-Y) is in progress now. ‘'We need bursl, cuveat beak, and {Inal scurel on all davices, -
abaw 120. Loris -will be contimalng 1o work ea-this wday. aivd iino tomorrow: as- needed. The .
ropoit writeups, which .are due 1o Ford on 4713, llwnulbqull}m. Them will need
thaum-mmwmmum - ,

" FIBST CYCLE SYNDROMS: Notiag to repont. S R

 TENHTSA 018487
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‘ Werk Ending. 92-4-013

HIGHLIGHTS \4}\\(#‘: @
Swphm q-ﬂfﬁtﬂ' Y ) -

. - . . ) . - T -
SILENT DEVICE: We hove shipped severnl auempus ot quien swliches, which ure ‘belng
evalusted on SHO Teurus at g Ford st fucllity in Florida These include: ;

Ultra-Low-Diff (1.4 psi) truck discs in pasa-car ssnsors
Low-Diff (3.0 psi) cor discs with model-shop snubber haxpotte
(supposediy) Ultre-Low-Diff (~ 5 psi} creep cor discs wilh hormel hexpon

Plorce, our contact Florida, infonms us that wil of these devices could be heard, i fs
how loud the first lot was, but the scoond bt pesformed falry well m firsl theo
ird It was not very good st all.  Muny questions. come 10 mind, such as!

—= i% the SHO brake system I seme way different from the Sabie we tested? (performance car

versus family cork; bave they tried 8 anatrix of different switches slong with difforemt MAC™3
and hoomors?: what level of moise will wiimately be considerad nccepiable?: have they trhed
any frequency or NVH anulysis?: wlll-Ford cven consider the Feusibilily of moving the switch
away from the M/C on this plaform? f Indesdthe problems ae wobge (0 SHO). Ford has
requesiod 20 devices to ship wday for o 2PP build In, Atlant, which we-have prepored from

- the third ket above. Since these devices are not slent, there ks no poini-bn whipping them.

We need to discuss (his with Ford, specifically Tini Andresen wnd Bruce Maeroll.
Hlllly'.we.l'uadlmmmrymmruwnle;lin;.ihmeuurlnblﬁtnu!md:ﬂ:lnﬂﬂnmh:
whatsoever fram any.of these devices. Tt was originally thonght thot the nexi-best way fo
prodeed was o work closely with Wamen. having himi evalute vadous options for us
However, It appears that this methodology will not work, because ekt weok the Florida
evahmtlon will end, wihh the i rewaming 0 Desibom, wnd this plaw for the can
Untkewn G4 present. Imnm;ulm“md-nmmuuﬂﬂnanwlnnlﬂg

-

Brucs Masmll, Supervisor of PAC Bmke Eug. This ls’ written

SD* for
" primartly for the SHO, but includes sigalficant information pesciining w tho ENS3 ssus at St

as wel. This documens explainy in general terms the srubbor option wnd. tho low-

wn specificaiions and requiements, hence
part of TL
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+ we have pot

. cycle syndrome testing we dewsloped om 920320. Ha hod a couple of minor commenis

HIGHLIGHTS - Page 2 - 920403

VAHDATMH A sustdined hi;h tevel of clfoet is being cxmndﬂl o remain.on seledube.
We we il on teack w0 complote the two highest priocty ("group 17) ISR's by 920415, and
any uneapected difficuliias 1o dute. Bniierlos of charucienizations are-
required, Including the final char’s of group |, and comgletion of pllial char’s of groups [l and
IIL and lnter the floal chor's of these groups. Dick Garfepy waa to obtain an
individunl 1o help us with this' ¢ffort; and 1 will be wmung witl him lndl;r. Ry PRWRE
et L O N

FIRST CYCLE SYNDROME: 1 spoke entlier thiz week withfBrace: Peaie regunding the first
reganding the types of measureroesix he'd like wo pee Dana-Wentharhead [ e

performing.
begun Lo rough out & test plun, snd will complete thls and co-crdinate willﬂlm\'fmwhnlu
boen handling the cusiomer Illlﬂ'flnﬂlll.ﬂlnl. ' .

1
*

f.-f( R : .
- 'l . - 5'. 2
e .r.;',.rf [ ] ;"5"""
. -~ ?7:’
o - Yy

_ THNHTSA 018489
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March 27, 1992 - :
To: Tom Churbomesy - R M 1’,1’3' '
Ll I

Re:  Pressure Swiich Group Weakly 1lighlighis
Week ending March 27, 1
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Friday to determine program direction vesulied in a decision o
HPECO switch solely on the VN33 (Econcline) platform for MY$4. k appests that
on thls platforrn will be a idal run for fucther Light Trock wzage in MY9S.
will be cootinwing, Norm Freda is working to clarify Pass Car usage i’ MY93.

ii’
]
'y
E

i3
i

L

33
5
&
;

- kcated the Unisia failure mode. They are eager 1o inmproved.
with new thermosct buse materiol and modifled gasker The hesting test shows the
ke falls o of calibemilon when brought w 600°F and 22 1b. load opplied.

i

was uged to bulld the Y13 sumples: on whemadve moterial (Forroa, Noeyl, Ulewns
should be evaluaied for -fuswe samples, If needed. Evalustion of Lthese muerials is oagoing
for the OCPS. ' _ ,
- : .' .'Ir'bllﬂll-llﬂ]l-:-w.—.t-'
a1 S L

the therrm porfonmancs of these materlals, using the bane direct measurernent techniques in
' Ine .#5 10 65 mil offsxs for thermal shift

) - . -"'I—-—-ﬁr-?'l_]‘z'".‘. |""'i“'l-,..r _-I...
Regading the nolse issue on ENS3, menagement at the St Thomas Assewbly Plamt has lued %)
Concern im0 Ford’s systemn, They are requiring u Job 1 93 permanent cosvective action.



HIGHLIGHTS - 032752 - Pags 2

' 1
which Norn Freda will hand-carry, 'We bave requesis for 30 silent devices for STAP, and
20 for the SHO Tawruz {Atlants T}, all sultuble-for-sals, Wa're presently making model-shop
snubbers which will be bullf with regular low-dif¥ discs for the SHO: actlons TBD for STAP.
We wizh to avetd the ules-low discs ar this time due to their dmstienily reduced pin window,
which aggravaies the theral shift concem. '

Deflac Ulira-low diff dise processing Ballard/ 0410
Sogge
Characierize discs, sonsors _ Soggs 03/30
" Define device prockssing Sosgel  OW24.
' co Selfers "

57P5 and B7PS validation testing has been impacted by the thennal shify problem. We will

do what's necessary 10 oainiain the 4/135 completlon of the two crhikcal n progran. with-
comipletion of all testing by lare May. hmi:dm“hlwmﬁmmwfm _
any addiional problsms. Daily mestings are being held to review actions required (0 teel

the, aggremive schedoles wnd (o allocale resourcer. Overtime’ for lrl'l'.l..nu:.md"ﬁm

gifonr Sesa end Rich will contlrue inio May. (Watch out, Row.) .

DOWNSIZED EF‘E
Program needs o be defined.

Daermine nesds for each platform

Set-wp g 0 dofine program direction ¢

.&mw}-%mmwmmﬁmmm

‘compedble with both R12 and RIMA for MYD3 devices, Ongoing testing of HNBR with
R1Ziminers oll will show IF i Is suitable for both refsigeran,

. .

TINMTSA 018491
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Highiights for Stave Offike
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TINHTSA 018483




. alert is being issued, 'and- Ford: has requesied that we hand cury silent swiches  a
.meeting w5t Thomas, tenadvely schediled: for next Friday. ¥20. - Ford will

..‘ . _ _ | .'1 : | - - . *

FORD CCPS - 77P§ - MY92
Dau;;_nuujn;: addressing the high temperature issue have resifled ina wockable lnicrim cfa

. with » pioning target modifiemlon. High and low wmpenwre testing I8 complere whh
* acceptable mesuls, and vibradon will be complmed early next week.  Singe the movement of

ihe plastic bage 13 known to be i cootributor, we " evaluating porentlal mold- parameter
changes or minor- design changess that may be quickly inppleiiented [0 decrense movement.
Abermmive matecdals with beuér lemperniure stability wilt also be considered.

Sllens swisch development needs’ to - be eccelersted, and unfontunately may seplify ihe
. Wmperatere shifi problen.  Dale Sogge is championing the effort, as it tics Into the nends of °

a M/C mouned switch, Sensor curves will bo. wkon todey or Mondiy so evalume pln
‘I"‘"dl“'. _ . . . ) .

We're now faced with # signlficant challenge and poténtial problom regarding the silent swhok,

" Ford notified Mzl sales today that noisg/brake feel has been identified ax & probilem at the S1.

Thomas (Connda) plant, &s they've uaréd to butld MYY2S Crown YicXirsnd Mamuls. An-

ﬂ's:g

il

requesding an eimost Immedinte stor-up of silem swich production,. if they feel ihis
potentinfly significant cusiomer issue, " We will be putting & plan In place wday to address
fasuc, but a1 this point, somconc from Auleborg will Hikely be visiing Ford fext week.

o]
-

Program direction needs to be establlshed. .

.
.
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L . HIGHLIGHTS. /. Q
_ Siephen B, Offiler ' q'll . .
' o * Week Ending 92-03-06

. "
S7PS end 8778 FAWATIDNS. Wr. are pmm:uhi; o the ﬁmhllshed Ilmulim. The taes

kots of 87PS"s e akready bully, althought these i it B Inog:- no cusiomer purt numbers. These
; - will Kave: no be obtained and then hand-coded loter. We gxpect the Four loes of 57PS w be
o . campicted by production woday, bacsing any unforsoen circimstaace,  The devices from esch
o - Tk for the QC dimenzlonal siady will be delivered ax soow as thoy rre byl and Jeff will
bqlnﬂuhﬂuyﬂmrmﬁm:m S

I - 'Ihimrlmunlllmvnhrruruumwpnﬂntmin;cﬁhrhubmumumndumﬂmp

i ) from the PSM people. Jofl Is working to do the final-setup to thix cyckyr, which includes

+ tome plumbing of the new manlfplds (45 stations), and some progrenwning of the TI315 which

"~ controls the eatire- machine. We'll be needed this resounce euly sext mk For lmpulee
l-usﬂng. lnd ‘300N thmufnr for Ttmmul Cycle lf.:ting. o .

i DHMH&PRGDWTMH I&!UES. Themlui' ﬂuulnmmc w;ldld mwvable werminals

L } combined with the 10B21 hexports, undergoing the hyiwid hmpulsey/Thermal Cycle west, has

P A / yturnod up (heee leskers w due, av 306K, 370K, and 342K, Wambu‘lldﬂuudniulmd

, I, rezom them by fest, Dudn]uhﬂldhwudhmmadtmmuhheﬂeﬂwhﬂlmmly

" / tpring arm, severed complesely on one side of the dvet hule.  ALF ihwee showed
mllldnmutmu:pﬂn:ummﬂu;nmﬁmnlhmmiml

E




" Week Ending 92-02-28

S e \f%f ¢

1
SFPSJH!?PS VALIDATIONS: The ilming chan mmplcu the six purnllel velidations
hes been completed We'np working o0 complete - the backgroumd details (cquipment
r;npmmm-ﬂmﬂhﬁhemlpdurmmuiptnrdﬂllmlwﬂl:mnmichwlll
allow switch buoilds to commenee, Jeff Is co-ondinating the bullds, and thuy far we've govall
the senmys taken care of. Wumauﬁnlmllailwppmm“pmllnnfmpmmm.

SILENT DRVICE: MBMIIMHHMMMMMEEQMMWHIﬂME
sininnblo differondsl.” MWlﬂhmmHIhﬂuwﬂmmhﬂudﬂllm
,  hoat-remt susp sound. Mechandzmion ia presemntly consucing e pogd
. {(motcomnct} syxem for the Disc Depariment, and they're jooking inlp whalever mndlﬂmhn:
would be requived in order to make thiz aquipment subtable for ulirm-low-diff discs. 1'vo mked -
Ted 1 return the bag of ULD prototypes he borrowed a couple of weeks ngoy-sa we may do
- some o aur cwm Fid, PAd, and swmedioal pin-windaw technigues. mwmwunllm eifors
b 1x obviowly impucted by the validatlon effons. ﬂ.nfnr fruee NEE amvierl (Lol

“y.  PRODUCTION ISSUES: Dlmrhinl fews to Teport on ke suspected highwlemp pin
~ 4 issug,: - Matt delivered 1o us 12 devices which had been calibruid o 8 new target,
the previcus 059" Tlﬁwilumdhmlhullhﬁﬂnhm&iuh:muhhhm

10 coumterast lemperstuee shifte. When we characterized the devicay, wa AOTTHN Lk
anet, two creep relepsey {which were expocted) and one creep achuathufy (ot x| LI
high wmmperuiuce, all thees creepers exhibited the losx of continuity p NT AL 4

mhmhhnmﬂhhmﬂuﬂdnuhmw Keep in ming: thal these dovices ey o
P are repeesentative of regular productica, munln;lhumiuﬂluulpmﬂur.dp-um nerany
. : thipping with~this problem. Ilnﬂruulmilfmhulrillheﬂ:ld.hullrltchl.u

] : expect RMRs to begin in the southern sates a3 the warm months spproach. Incidestally, one

of tho twelve parts buil with ulrsonic weid springs is also exhibiting his problem o high .
. * temp. At 5008 a3 we oui, we plan 0. sk A lonk n) the contact trankfer using a ‘scopo, since

j _ ﬂlﬂuahwuhhudmthmﬂuﬂdﬂunﬁnnruhnphdhﬂwhhhhmﬁﬂun

. S trace curvent dhooagh each dovios. lrn ﬂwﬁﬂ?? TP} CHave Siensre & e .

'Mlﬂﬂﬂ: We'vo got an wgenl TIMUTA'II Belian, They noed
lhﬂiﬂlﬂﬂﬂSMAHmn-z'lfwlMI build of CDW27. tho
power steering systems Gave alimady Seen shipped to the cotwmer withvul inualad,

“hance te urgoady. W-'w-nhm-ﬁdwdﬂlzmwnnmm
mmnuhmﬁhhﬂd..' e —

- Fray 9 _"l_'fl’
PNy Snt t NE _
= T e L 0 "‘Fst mm‘“ ts - A MR

L
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o HIGHLIGHTS __ b
Stephen B, OFfiler N I v

L] . N . . r - . ] ] |
37 AND 87 VALIDATIONS: - Tha dechsion bus been e 0 significanly vlewwte the priority on
these programs,  All six are plisned 1o progress more o less in pamilel, bul resrrangermeuts Can
and will be made in order to finish 57PSL11-3 and STPSF3-3 to aveld jeopantizing the 920415 date

changeover of 57Lx-x buginess w B7Lx-x, which i company profite. . ‘We are presently
working oo -the detsiled y ond.in parullel Jeff Mz begun to co-tndinme device builds and
equipment réqivensanrs.  Additional resources requined will be detsrmined by the timing chasts.
Ton elevared priority of ese tix peograms tends lo place everything else on the back bamer.

SILENT DEVICE: Initlsl miectings itave been held with' Mochanization 1o begin W explive

production chaiques for plicting/pianlng (calibratdon) silent devices. Pending tast results on the
fiest loes of sliear ultea-low-differentlal discy Fromn L disc dopt., we'll begin Ipoking at forve- ond
peeaze-defleciion curved to deteeming chomciedsies that would be corrclusble 13 pimning
technigue, such as inflection pointy in. the karchat curved and delermination of slops changes that
defins theso-poinis, oo, cic.  Additionally, we'll be dolng mors work with the numetical approach
ceiginally proposad, whore the ratio's of device differentinl vs. act. sigmn across & range of caiibrator
sottings gwodens. s Jocul peak al the center of the pinning window. Mechanizallon has sken a Amm-
%Mﬂm“ﬂlﬂﬂﬁhhﬂ%ﬂm”mndhmdh .

(hor wn ciamped by tho hes. Tmngaeishar Jook e, §o opd v, pis 8 Svermally orce

a1t of these; mid.be two-ve-dhres: full rownd Kapions runsing io. dosermine drift. pesfosmance: his

E
I
£
$
:

L

o o provided & bagful of rolsoelluncous SIPS and S7PS devices built in 1986, We plan

udnu:lhwﬂ'lﬁurlnbq{hih_m_ﬁhll}_ndwﬂmnq_whntﬂrim
Devioes. vaing siasoaic-weided movable tominal assemblios and 10821 hexporss:have bosn bl
undzrgo a hybeld. Empulte and Thermal Cycle weu. 1‘lhh=duipdfuﬁ':;dnuﬂnlm '
i expedits Smpulse and TC tests sind - diswribuce the tempersure- cycling

i

. oosoelved
throughout Fife cyefing. Thisvwuielrmtibiodd.

L




" Wook Endinn ﬂl-m- i4

' MIGHLIGHTS N‘@“
Swephen .B. Offiler-

SWITCH NOISE ISSUE: We've begun to work with the disc department to atrive upon o
production-viable method 1o produce ultm-low-difTarential dikes, We've retumed the original
Dizo lot of 1.3 pei 4HY, 1o Ted for Murther analysls, inciuding Foree-Deflaction
work. The goal ks to develop u means of and chacking these discs in peoduociion.
Addi bit of disturbing mews: the disc used in the sctual device
ibo taint hog o differendal of 2.5 pei (sll quoted

:
H
5
=,
F
g3
ER.
4
g
E
$
B’
o
3
2

-
-

HISSTAT DEVICE: We've compleled-a compelilive evaluation of this davioe. - This incluces
X-rays, charscierzatlons, cycle testing o faflure, and disssembly. . Wa dimw!dqdmuhﬁ
of drift In choracierizasion, with initinl readings of 18%144, K readings ol 279129, and
50K readings of 265/134. The mV drop looked okzy. The device was a-releass-creap, ' The
device developed a Jeak at sbout 100K cycles. Upon opeaing, we discovered the iniomal scal
{composed of & round-section O-ring, colored purple} had extruded, D«lgnkhminlﬂi
an. insert-malded bese, with very becfy sections to support the crimp operation which

withstand the entire fursl. pressime, uomiuphummmmamm
direcily on the spring snmn with s Kapton insulator. Qwverall ihe device appears very pﬂ
in waure, with no plaiing of aay kind on any sieel Interial components,  Additonally, the
davice i quite poor In wems of Design For Amembly, with the dlaphragm, #e przurgforce
mmmmmmmmmmm

DIAPHRAGM LIFE: mwm“mmmmmwmm
m&nﬂwllmshﬂudu

- sepped w mlllh small-dismeter roand  diaphragin whhh e
mﬂ-lduhuﬂrhrunmummmmmm-ﬂm

mmmmmunm-mmmwmmﬂr
-mulhuphmurﬁﬂ-mu\dmpmmmmﬂllh
mﬁmmlm“:ﬂ hnrﬂlupluuininﬂw'bﬂl'mm
mduﬂm

HEXPORT: Mlmﬂﬂﬂuﬂwm;.ﬂmphmlﬁmdumm_ s and

Therimal Cycls ies of the 10B21 hexports fn order to kave: this informalion avalisbie If the .

customers request it when we inform Thaen ummmiﬂml.mfub-
combined with Ibe- evaluation of the Stpls ulirasonic welded movable terminalz, and ones of
the Migher presture dise lotx for 37PS convergion, ) . '

*

THNHTSA 015498
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. 'HIGHLIGHTS

) N J.. | '
" " Stphen B, Offlker ‘,"x h |
* Week Ending 920207 & 9 |
g r : - 1 ; . j:— . . ‘ wle .. ’

SWITCH NGISE ISSUE: ‘Weg have comploied teming on the bormowed ‘92 Sable wf Teves
ARS, and tha car his-been restored 1o original equipment conditlon and relurmcd on scheduls
10 Tugea Lincoln Mercuiy. We had the opportusity to sxplore & number of different awitgh
confipwations, including: discs ot varlous differsotinls: snubbers ve. standaed 512 ports;
mowsting with rubber hose; and the HI-Star device. We confirmed the noisc lswc
“ut well a5 2 tactile feel, although the so-named “low-differentinl® (4 pxi)
device Ford wus not considered significandy oberusive. Subsequeat osting
showed sbeoluiely. no nolse or feel using dises with “ultra-low differeatisl” up to 2.6 pai. while
8 36 psl device was marginal. [ is gencrally felt that 3.0 psi max differentlal would be
L o compictely eliminate this customor concem. - We'll seedd 10 explore the dise- -
renifications of such & spec. Experhncniation conducted with snubber bexporta
showed 4.0 pei diff. was ungetacrabls, while 5.5 psi was marginal, suggosting o spec of about

quite expensive, standard o-ring snubber-nay bo sellable 1o Puss Car but won't help this insve
when it ariges st Light Truck, and finally oir emmpment. ‘We found no difference in nolse
and fool when.the swltches were remotely mounted with about 127 of 147 LD. hydreulic-hoss.
Finally, ronning the H1-Suat switch for informistion showed that even with it anubber ig has -
signifjcant uolse and feel, to a somewhal greatsr eatent than our low-diff davice and somewhat
icss e oné of oar production snap devicps. . ' ’

:

|

PRODUCTION ISSUSS: Producion Impulse issting tumed up spring terus crecking a1 the
bump. Anslysis by Mig. Eng and Mech. showed thei the bamp wis' ol being formed
cotsealy, with u--tulrlr::zm.in one arep where the bomp comes out of the plane of

~ the spring. Thks oo onded with 1he tocation of the crack. ‘Tha topl was dismmmled and

neymeirionlly, caesing this sharp cregse, Since this

ks pome cause for concemn dul

i

a




Stephen B. Offiler
" Week Ell:linl 92-01-31

) - ' HIGHLIGHTS.. Q‘ﬁw B

L ' 47FS: We've racelved . lnfumnlion I'mtn Johni Knippet {LT Steening)- which shows ihe
: : requirement for the hoses usad in PS assemblies is 400K cyeles ut 150 C Auid / 135 C
' amblent to 1600 psi. John has asked us to ingrease dur requirement (for Validstion oaly) two
with the exception that he ham't asked for wny ohange in o present lest ismpemore,
his 138 C fluid / 107 C ambient. We are gonenlly in agreemsmt that we con mest the
e noinber of cycley asd highar pressurs withoar any jiroblem, and furthenmore It appesrs
n large negotiation concestion on our put. Wimwmmmumuhed-upmlhr
imlm.uﬂmmnuwlthuhar“unginmﬂ'ulﬂu Eurupn,m.}

EEﬁE

USHHISE ISSUB: We have ublumdabmld-ntw 'QIMIEI.'[W Sable ag o test
from Tasoz Lincoln-Mercury [n- Seckorik, MA, ‘Their co-operation In- this mater bas
Thmhmhmmnudﬂnnminsdl’eb.ﬁ. We have nstalled the
crlnduﬂmwnmtmu:hrﬂm&udmmﬂmgwldn!uplumrpn"ﬂmt‘m
wlﬂdlﬂ:ffnundhnmmuna'HSHDﬁmcnlummypu We havo
M/, and discovercd a very minor naise in the sysem, and wculo fesl ki the
With engina off or ‘on, the noiss. is not a2 soticabls at the sound made by the bake
wwitch. . Subjectively, the tiolseifec] are generslly not considersd annoying in way
Individulllwhuhnu experiencod It. We have notcd nt loust three polnis in the
[ sorie nolse and/or actile fech: the BLS, onr switch, lndlllullllrd

!
i

i
#

i
113
E

_ mmndknpmh:humm
The roomd Kapkm from the semple shoer Fared best, with rcl a; 300K = 99.71%; next b
mm_mnmmm,ummmmmmu

) ' TI-NHTSA 0185600




NIGHLIGHTS N '
Swephen B. Offiter /Y S aF

" Week Bnding 92-01-24

37PS: Planning for the various valikintlons ond all anendani docuimentaiion continues. We'
are prosently worklng with Tom Sicauss (PC Steering) and. John Kaippel (LT Sicering) 1o
consolidaic the wwo seperatn ES's (ES3C for most applications, and ES7A for LT). We've
been abke 10 seor LT away from the empenaiume charecterizations repired during thelr

Thormal Cycic i, The Impulse 1e51, previously 223K w 1450 psi and 775K io 600, pit was
wentatively changed to 250K. 2t 1450 pzi, bat Joho dig up o hosa assembly’ ES which calls out -
4K w 1600 psi: Defore we senle on gnything. 1"ve requested that John forward.a copy of -

that spoc. [t is possiblo thit vier purmmeters (such as eiporatwic) e abo difforent,
mluw"ﬁ: any changes mpply to Velidotion lesting, not 1o In-Procen - leating. which wil!

'Mrssvké;-_ Murketing hzs come up with a plan 1o boow a car from Tasxca
Lincgin-Mercary in order w0 Inall the “Teves M/C und conduct experiments on swhich- nolse,

We will visit Tasca today v finalize detatls. [ have roighed out n lest plan-which will be
prosenied to Tasca managemenl. We hove five: swliches thal we'd like to experiment with:
1) the low-differeniial "silént™ switch micned with the MAC: 2} & suubber device with snap
disg; 3} 2 sobber dévier: with low-difl disc; 4} & device using 2 fusiom diaphragm composed
of layers of Kapion and EPDM subber; 5) the Hi-Swk swich, ‘'We hope 0 bo sble. 1o
dowiermine: where the nolse 15 coning from, and under what conditions, 0 that we may
recotnenend pozzible solutions 1w Ford. ' - o

Sy P—



“Saephen B, OMflcr

' HIGHLIGHTS

¥

Weck Ending 9204-17

10 hold startup meolings, and wo am procceding with feqeird phicring

A L e
o i gt el ) Mm i
iy ot el et i
i3, _mmwﬁ Sl s umm, i
“mwm £ mm%mm,mm ummmmummw _mw i
[ i digetit it BB e
gy (e i Bl
i il Bt
il iy ity Bt it o
Uit i A i ikl b
E3.§ A235F DEafEzesy
mmmmm hmmmmmmm 4 “.m m_ummm mmm_mm mmm;
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Weck Ending 9201-10

o HIGHLIGHTS {\ A'\, |
' Stephen B. Offiler q‘p‘

" 57-1o-T! CONVERSION: [ have officially reserved the number 87PS (projcct ¥3472) for the

new dovices. For the sake of continuity snd mfg sknplicity, we plan to-realn ihe s sulfix,
for oxamplo 57PSL11-2 becomes STPSL11-2, It s importmnt that we agmee upon 4 siraicgy
scon, since we are begianing to fall beind the aggrecsive schedule drafted in December and
ﬂmmﬂm,._ﬂmwhnwﬂummtudﬁvﬂymﬂ-ﬂwﬂmmmm_
on sl cancidaies, Le, 12-2, 183, L11-2, asd L11-3 as well sz S7P5 devices which need
validuilon of Al crimp ring anid line-move, - - ’

g
2
z
$
%.
>
s
i
g
i
A
:
2
g

whch makes audibie noiss In live pussertger compatiment, and request w cvaluation and
repoit. 'We plan to fixture the M/C on- bencitop, confirm (hat the switch Is the culprit, and
next obtain an ABS Teirva to jnswll this M/C and guanilfy the audible ncite, Otor

experimentation, such as use of & snubber, can be executed t the same
A AT oML [ TUVIADR SiLpeT RVABOR. D1A D ’

TI-NHTSA 013803
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- o L. _ V | lf i ) : -
'  HIGHLIGHTS \{#}\ P Q
- - Stephen B. Offiler i A | |
| Week Ending 9111220 | ¥ . :
SEE ROL, DEACTIVATE PS :

DIAPHRAGM LIFE: iy .
All devices from the round Kapon test have finally falled {excopt onk. expected 1o go ‘miy

iupmﬂ now). Results are-az follows: -

Control lot; square Kapton ~ Beta=§3  Thetas)I69K Rel @ S500K«99.52%
All round Kapwon lois - Beta=9.2  Thela=2)50K Rel @ SXK=00.0099%.

Thé only questionoble aspect of the chove test is that Ihnrmlnd Klpwnﬂmnﬂnmlm
It of muinrial, possibly produced In & lob procoss, snd‘ therefors it powsibly has greater
mechanical properties wiich help account for the incrensed life. Wa plan n test wsing squans

o VTS round Kapton from the sme macetal ot

We plan 10 consofidate ol revent kmwié:lge puined roii1 various design and procesx lesing,.

; *and hold a meeting in early January. -

VALIDATION:

“The Pass Car revalldation hos béen complesed: successfully, and the asddendym. o the ofigiml
it roport has been written, bound in T1 (st repon fomiat, ond delivered w0 QRA lor
subipission 10 Ford. The 90-cay alen expires on 91-12-31. 'We ras two tesl Im_In- parallel:
crimped on ‘Hasd Line, und erimped on AME using HL wols.  All of these devices passed
500K cycles with flyhg colors. The writeup lncludes bath test lots, such that we will bo
approved for both processes wsing FiL crimp dias. : :

37 TO Tt CONVERSION: :

. The liftest of 10 devices (LB-1 sensors. 77 swikches) hag_boen aborted ot 6KK cyclos, with
2 dawvices renmining. A rough deaft development schodule has beon amsemblod. which shows

that we can begin shipping new devices o3 enrly af O¥92 if all goos well, snd bigh priority
ix placesd ow completion of all internal asd cusiomer validarion tesiing. This also sssumes red-
Inpe (cusiomer, envelope print inlo Ford's sysiem, TI pars liss, oll ISR pnpu'wwk. o5, g}

is haridied efficiently.
Work [s ng furdy smoothly. Since we recently began the serioss silcmpt al

completing this task, we've experienced only inor scheduling smgs. Additions] mestings
tve been scheduled in order 10 carizbnue on & pith 10 Intercent twid-February' completon. Al
this point, this efFort b occupying significaindy more than (ke 8-10 houssforeek | previoualy
criinated, and. thiis is likely 10 continue. : o

TIiHH'I_'H_ 018504
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At HIGHLIGHTS | \N,., .
"7 Swphen B. Offiler \f ,I\o\ ¢

Week Endlng 91-12-13

VALIDATION: The wo lot of BC revulidation parts (AMI built and AL bulli). have

.complesed the Fluld Resismnce test, and are pregently andergoing the Impulge test.  This ient

will be complesed by Tuesday morming, with Mnal charcierization 10 commence itnmediatgly,
and final test report wrileep to take place Wetineésday in order to prepare the ISR package

sddendum by Friday. The plar is to repost fesuils from bosh lots, hopefully to gain apgeeaval

from Ford for boil processcs,

DIAPHRAGHM LIFE:. The west of round dlaphrgnis is nearing completion,  Approx. aine
survivors from the various test lots are’ presently ut 2250K cycles, munning In parallel with the

nbove reval test. The controk lot, with all sandard components, it complele with Beotaw5.3,

Thetam] 369, and Rel at S00K=59,52%. The lot with round Kupron and all other coraponents

standard has only 3 fidlures (beginoing w £933K) and no stat’s colculeted yet. The lot with

round Kipton and .003" siep In the hexpont 1o control Kaplon clmnp has 56 dead, Betewi0.2,

Thete=2090, and Rol st 500K=99.9999%. The vilkr two caperimental bots, with various size
the 1, Al do not have cnough filures 1o allow star's.  These results cextainly

suggest thal the round Kaplon has much better life cxpectancy relative to square, but other

sgnificant problems cxiu, specifically devics calibruion drift. and manufaciring -coneoins,

It 39 AR e WL WATL LeTT) KT B Jurait? '

L

The tést to determine the mechanlun of wardrop formution is partialy complese, and some -
_initial conclusions can be mede. Standand parts, paris withou gakets, and parts modifled o

moduce zero-height canvester buttons are being crinped 10 varicus singes of compietion,
arder w wrack the progresa of (candrop fonnation. We've seen pars with the Jauniliar teandrop
Alter final erimp and #ir biast having 3 iwin-apex teardrop (Mickey Mouse) presair biwst, and
& somewhat fuzzy suggesion of the Mickey shape pre-finyl crimp (post 45 crlmp). The neat
mikesione in this experiment is to check the condition of the disphragm pro-45°

&
I

assembly actbon und wiso allow inspeciion of the diaphragm withoul tecding
hexport. ‘The mode) shop is presenily working on these. . The. parts withou
b very imoresilng, h&n?hhu{putihﬂniwjmlsﬂﬁﬂunem

i
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1000K=21.23%. NEEs TCHEVAE r':':?.‘t.:-t

Power Sieering. These were well-recelved. Churlie dizcumsed revalidetion requirements, and
alyo found out that they've planning lo swilch 1o the mone robust UTA maling connecior.

-

Ti-NHTSA 013508

). The only way 1o do this is 10’ use 2-plece hexpons, whioh allow - -
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' HIGHMLIGHTS | ;‘1"1.’: .
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fom the exaci same materiel s the round parts. A “standeed™ contrel lot will again be.

F

We Inve expanded the plans for the determinaion of the ioechanism of tewrdrop formmton
We ar now looking at process and design contrlbutors. Test Jois are being built using &1l
standard parts, ns well as lots without gaskets, and lots with modified converters to produce
& zero-height bump. “Thess will be crimped o various slages of completion, Inclisiing removal
prioc to air-blac, prior 1 final’ (smgs 1) crimp, und prlor 1o waga 1 crimp.  In onder 1o
examine the diaphragm In the pre-crimp condidon (pror o stage 1), we plan to hwve the
shop maxlify hoxports 10 make ihemn Inwo 2-piece unls which msich » sipndard hexport
assomibled but allow casy removel of the hex: portion from the flange. _

teat of posalble asymmeary in the crimp procedure has boon pertally compleied,  We have

. 80"real comreimicn between the location of the teardrop wnd the orienixion of the

ioe rolstive 1o the mest. Baped on this, we've décided 10 abort the rest of rhis test in order
unplnlnunth:lhwcmtnfmwmm -

CONVERSION:

i

7

TER
:
:
E
:
:
:
!
g
2

¥
.E
]
L
g
i
i
i
g
;




- [l
'

. 4
'HIGHLIGHTS _
Stephen B. Offller 11"1 . : _
Weck Onding 91-11-27 [+ 4

' .. ATE '

RD ECTRONIC SPEED CONTROL. DEALT
L ] .

ol L d
DIAPHRAGM LI : :

All of the Pua Car Revwlidniion parts have been cycled to Mitwre. The AM!

(tmnd-line crmp 10ols) exhibied by far the best diaphrogem performance 0 daic, with lﬂ '

of 133 wnd a2 Ther of 1579 versus the landdine crimped parts with ‘7.2 and 207

mespectively. 'We have heid axlde several sensors rom exch Lot For analyziz of (his large

tﬁmm-indndinl virging, 500K cyvice, and jong-life parts which hadn’t failed w 1350K

n i . .

S ' ' . T R vamgr eEAy .

We ars now cycling the experimental ots with ful-round Kapton, Buill with siegped hexporis

In order 10 concentrate the clamping force at the outer circumlersnce. Control lots with round
siep, and normel square Kapion ara gieo -Included. Inidal chamctoriztlon showed

- Kapton/so
the full-vound lots acitated and released ot higher vafues.thon the square control Joi, which
_was expected because the Kapeon {s not weticd very well hosce & mrallor effective area and

larger prestures needed to develop equlvalent disc force. A yuick interim pharcierization of
0 few of the pans m 430K cycles shows that dw pressures have dropped, again a5 expeoted,
since cycling fias compieied. the watting: The only fillucax have bes in the lots with 1.
largest: siop (007" nom.) and based an the very slow progreasion of the leakagn | apoct we'll

~ find exireded gaskeix, 2ot dinphragm problems.

wwmmmbmu-mnmmmrm wnalysls of the asymmetric-clamp udy,
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PASS-CAR REVALIDATION: o T .

Eighn of ten pans crimped on . the' hand tlne, cycling 1o failure for information, have died
between 833K and 1336K. The remalning fwo have been removed from test for diaphragm
analysls. In contrast; only one of the eight pans criraped an AMI {using HL. crisnp dies) has
failed thus fur; &t 1361K cycles. Two of these have also beon removed for ghalysis, Tho
remsining five will continee o run (o fullure. This lot ks of particular Inerwst, bocause this.
first tine sinoe we begun diaphragm Itfe testing in August that the AMI Las produced

DIAPHRAGM LIFE: o _ S -
The plauned snalysic of the four long-life parta from the above validasion consists of FAI
characterization, 10 obseive if difforcnces in converter trave! (pre-defloction cowsed by crimp

- dUférences?) account for. the dmsic Life differences. plus opening for cbsttvathon of dispheagn

conditionfieardeop, Fid curves have been oblalmed on viegin sensors from- this test 1o explore
the obeervod differences in release pressures between AMI crimp und HL crimp. It weas
leaimed that the effective arca on octustion s comparable for ull, wherday the effeciive area

‘on telease is much karger for the HL cfimp pans, which poqourits for their much lower release

valuss. No good hypothesis has been generated o explain this large shift, however.

The model zhop. has balit & sl of test hoxpotrs which have a swop 1o clamp e Kapion al
the outor circwnferoice,  Thiv was tled previcusly, however thiy time wo're uslag thres
difforent siep heights, and fullvound Kapton. We're using this. to mxplore icerdrop

Formation/wetting, Lo undersiand whether the Kapton priwmrily swreiches (deforms plasically)
(0 wot, or whether it primarlly pulie out' from under the clumped srea.  Wie've opened Iwo
samplss from ewch of. i sest lots for disghmagm cbeorvation, The control fot (sqmare Kapton,
0o riep) has dno icxibook icandrop. and ome whish it weited ideaRy. The round Kopton sest
Mmmmmluﬂmmm!undwhl__mmww
bulging. The fact (hot we're observing poor westing In the 1est lois seeins io suggest Lhat the
m!ﬁmmmpﬂIﬂmM'mfohnpmln_muwuﬁih
teardrops fons if the Kapton pulls ow asynwnotically. We we also chancterizing samples
from thew: lots, which showkd show the dilforences in wetling s saalier ‘offectiva aron hence
gty actuation and relcase values telstive 1o the conirol group. Flnally, these pars will be
cycied to failons : , :

Another ;exicnsive ien of the theory. of learcrop forwtion. is geting undorwsy sow. We're
ncking aif cups, 30 ‘tht orleniadion i the nest during crimp=an be comrotled: Thws, if the
Boxing of the “C" femmes of Ahe crimp tools (radlally owiwed) Is & factor, there should be
sore cormelstion beiween wandrop and podtion. Some parts we being run with Fuji pressure.
messurerreings of the. crimp heighikiiameier of*thess parts (rolutive to posiilon), ws well
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MBECHANIZATION/MANUFACTURING:

A problem with staking the stwionary tenming on ihe base ssm muochine hie boen observed,
Vazious cfforts 10 cosrect this, including comparizon with staking on e $7F5-style stakers,
has ked to the concluslon thu o umall amount: of lubricadon is reguived in order o fold the
stake b correctly. In fwct, simply touching the stuke’ tool with o finger hus been shows 10
prodece good stakes for soveral parts. A shori-term fubtication procedure, ‘swabbing the Lool
with Vanjshing Oll, has been implememed. Longer lenn, Mechanization is working on siaking
tools wlih various surface treatments (chrore, nitriding) which do not requive lubrication. 1t
is generslly aasumicd et the movable terminul does net exhibit this problem due W trace
amourts of lubsicant picked up from the exhinast of the air cylinders in the movable lerminat

amembly maching, and the 57PS docs not exhibit this problem bocause afl Rrminuls _m'

handled by oporuors durdng assembly. .

A mocting was held with Siapla, o manudecherer of ullrasenio welding equipment, to explo
the possibility of mplicilg the oublesome spring arm rvet with a weld. . They showed
mlimwmmpmﬂmmw%dwmm“muumm
terlal combinations.  They claim o' have excellent scceptance with the US automoive
companiss and their clecirical suppliers, Meshanization has coniracted them w0 peoduce
prototypes for us, which we will inidally evaluaic with various cycling and pullipoe] wis.

TI-NHTSA 015809
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PASS-CAR REYALIDATION: _ AN T . o e
Twelve para from each lot (AMI ctimp and HL crionp) successfully passed the tmpalse test.
Twelve more of eech will undergo this rest when they complete the Fluid Resistance test lo
December, ‘They have been charscierized post-test, and are now runaing o Gailure for
informatics, They are at 950K cycles with no signifcany aumber of fallures to roport yer.

As previously reported, the pre-test chamcierization showed significant differences in release
]:rmnbe_tm the two lois. - Thix difference disappeared durng cycling: it is possible that

t is aurboable 10 & Kapion-wening phenomenon.  We're looking into [inking this with
observed differences In the crimp 1achnkjues which 2rd sugpected to lead w diapiwagm i
problems, Also, Jeff has noticed crimp dimeasion differences betweea the two lots, even
though the sams crimp dies were used for both. ‘We're looking imo this with Mfg. Eng. help.
HEXPORT: . .

We have commpleted an inidal evalugtdon of the mechanical sirengih of the 10821 hexports.
Two iects wern wed:  burst, and lonque-to-breakege. Resulls of both etz indicue that
10B21 hexports have betier strength. The avernge burst srrength of 10BZ1 wws 7943
ventus 7650 psi for I0L10.  The averspe torque of 10B21 was 508 fi-lb versus 413
JOLI0. Also, we previously cross-secifoned samyples. of sach mawrdal ond measored the
handnesx & tha thread ‘siea.  Resulis of 3 measuremesits ait the cheals of the Lhiveads show the
10821 averaging 244 DPH (200 gram Dismond Pymrnid Hardness), with the 10110 avernging
194 DPH. If no cozi differences exist (as Elco has led us 10-believe) then we should scriously
consider 2 wove to 10821 materisl. Final decizion on this is. pending enviromnenial analysis -
of the reduced plating thickoess (to reduce twead damage in plating barvel) ns well 25 final
decision on the ANSi-specified gaging technigue, wsing 2A LO and 3A GO giges.” I'm
confidest that the combination of the above will flually eliminuie the chronic (hresd problena
we've been experiencing om this und all other Elso hexpons.

SAMPLES / CUSTOMER [SSUES: - ! '
Wa've legon 1o recelve sample roquests for siloat devices from Ford for WENBE (Tnick syle ™
ceusered connecior with Paxs Car siyla pressum) and from Bewsdix for Thek. We'ne
eatablishing new part mupbers, envelope drawings, and pars Lists for these products, Samples
are due in osrly Decrober, whiah doesn’t seam to be a problem since we already have
- quantides of sileat discs, Base colord have 0ot been flimly estsblished, hence for
wo'll use standerd black for truck and trown for car. ‘

&

TRE

H

The Foud Ausiralls sumples with matric M10 x 1.0 o-ring hexports shipped lam wosk. - We
' recelved & fax from Brent Franks, the P of A englacer on this progremn, which indicaias be's
txperiencing sadible noise dilTicullics. | have responded 1o ihis, indicazing 1hat this s an
extablished concern gnd we are working 10 minimize I Bruuluultﬂdnamllﬂl:
ciunge ix pressure spec’s, downwnsd. T'am tying 1o sweer him away from ihis, simce the Pass
Car disc akoady has redycod throw (relative to Truck and other 57P5°s) and making it silent
will oaly worson this; compounded witk cven lower presume spoo’s moy foduce (hrow 1o an

THNHTSA 018510




PASS-CAR REVALIDATION: . .

Two loté of parts were consiracted o wdergo the comblned Fluld ResiStonce and Imguilse
teating, which wes compromised In the original valldation mtlempt.  Onc ot uges the desired
production wehnigee (AMI) wikreas the olher uses the lechnique we were forced im0 5.2
Enllback during the origine] velidation (57P5 Hand Line). Based on resulis of fallurs lesting:
over the last sovernl weeks, 1ho best-perfontiing crimp dies snd washers were used. Hall of |
each lot wiy prochamotecdized wnd dellvered wo the Chem Lab on tima w begin the Fluid
Resistance wst on schedule Tuesday, The other half, which underge only [mpulse, sared
cyoling on Wednesdny. These will complets their 475K mechanical cycles early Salarday, and
Jelf will come in to set up wnd run the 25K powmred cycles. Posi-chamcierizaions will be
done early nest week, then all parts will be yun io fuilure In order for the sake of information.
An bueresting observation wos made regarding acyml peesgures. Parts crimped on the hand-

- line- were lower ou wyerage (han-tho AM] pars, by about 3 psi on act and 1§ psl on reicase.

We plan to take o closer ook at this phenorienon 1o see if it provides any clues w the
disphragm itfs issue. ,

Kife . We've soen Lhe perforation In the disphragm to geverally coinchde with the apex
of k0. tmandiop If present; §E sbsent the dinphragm wear i1 well distributed avound the

" perimoter.  We're looking Into' the possible mechaniwms that promnote leardrop formadon,

including pro-crimp, gasket friction, and wsymmeric champing. We're aleo locking into
whether teardrop focmation {s an ssue with: Light Truck paris.

{USTOMER ISSUES, SAMPLES: .

For the Ford of Austrelia samples, the MIG x 1.0 hexports were completed by an outside
house, plated in B11, and tave been ballt into devices. We planncd w0 test thess on the
lester, but apparendy it woukl not seal properdy. We'rs muking 20 ndapter 5o we
cmy osanmully lost thess on ocur Life Test check stalon, They will ship todsy, on-fime per
tho revised schedule, They were originally promised for 91-02-17 until confusion over thread
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. CROISE CONTADL AUTCMATTON lﬂﬂllm:

ﬂ'lc!t!lj IH.D_I'I.M:II.
Wenkly Rlghlights for Stava Dffilor
118491

FORD MY’ 92 ELECTRONIC SPEED CONTROL DENCTIVATE P§

EAPTON DIAPMRAGH LIPE: -

Impulae of tast lota orimped at different praxanres is nearly cooplete. Welbull
analysis of the dits has reveslud 3 genseal downward teand in rellabllity at 300K
an erizp prazsuce 1t increassd, however, we have oot sssn the drastic differences
or trend we sxpected. ) .

]

Ssimo Prewayrgs Bata Theta Apliabllivy #f 500K
45/40 vt §77 D
30744 L | 672 lk -
$5748 3.9 (11 . 738 )
§0/50 1.8 164 . (1]’ : .
§5/3% 1.% 632 134
/60 3.6. §43 (]

A peM matzixz of test lots are schaduled to gb on impulse by the and of today.

Thiv matrix will target dlfferences in vasher as 4 cause of disphrage Cailure,

The antrix will Soclude O=cut washers {control lot) which have more of 3 chasdes

on the inner wdge then a radjun, Z-cut washera which hava tha best radiua wa have

sugn, and the old-atyle niokel pisted washeczy whioh ace morm slippery. A foureh’

W will be added to the matrix ssxly next wewk vhich will be criwped on th
wikth £ha tonlk From tha hand-1ine erimpey substitoted.

COBTOMER ISSULS/SAMPLEL:

It is atill unclear which thread is required to folfill che i2-piece sawple oxdar
for Tord of Australis, Cherlls Douglas hopes to have confirmaticn caw way or
tha othar by Monday, 1f the H10 x 1.2% thrwsd 13 corcact, we can vhip samples
next wesk. Howewer, it the H10 x 1.0 is ctequized, va will woi ba ready Lo ship
pntll sacls Howembar dus to beck I.gg in the CHC lathe depariwant acd the
mceseity of plating. ' :

Mapofucturing sogineering and weohanizarion coatinue to irom ouk probless with
the svitoh assassbly AMI (EWAMI) and the Enaton Awtomatlon mechine. rroduoctlon
has aw ocowr of 3,578 pazks to be shipped on Hooday which has pgit thls dabug on
wswrgency statup, 100% of Dsve Paripwli’s time, will bs dedicated ko this uiferct
mnt il resolvad. This accounts for the delay in the sbovs test lot belng :ll.ll_ﬂ:l
untl) naxt uesk. ) .

TH-NHTaA 015518




e HIGHLIGHTS U\{
Sieplhen B, Offiler o

Weck Ending 91-10-11

INITJAL SAMPLE REPORT {I5R): . -

We have comploted the detailed action plan for correction of outstanding ISR issues, and seat
1t vis M3 (#163560) w Joe Schuck for relay 10 Bruca Pesse. ‘We have good confidence that
the Kapton life can be improved via minor procesa upgrades/conttols, slnce over the course
of Kapton Mfe testing we hive seen numercus "control” lots which have demonsirsted sxcellont
lfe. 'The challengs remalng ko faolute the cause ond climinote/contml it, wnd progress is being

KAPTON DIAPHRAGM LIFE: ‘

Critnp pressurer (Le. the oir preszure in coch of te two crimp sages) remdln the suspected
pricary cause of poot Kapton lile. We are ruaning s tew of six lots of devices, bulll on
AMI with known, consistent componems, snd crlmped over o mnge - of prezsures from wbout
45/40 10 760, Thisse will bs cycled o Foilere beginning toduy wnd onelyzed with Weibull
techiiques for comparison with provious test lots. This test should kdentify the corect crimp
presEares 1o gse.

analwinﬂlmﬂnamrylnﬂm:.lpedfmﬂylhm. Of sll internal
components directy or indicecily affecting the Kapton, the wasler is the only onc which is
bullt, on seversl different tocls and is therefore known to have ihe posentiol for geomelic
diffrences.. Furthérmore, we' have leamed from, production operators thit significant shifts in
dévice characreristics can be obtained by changing washer lots. They sometimes uss this fact
- to help control piloting. Parts hand-buils. by Jelf typically have no contol over washer lot,
% we plan o yo back through our past experimental lots W check waslers, Pending resully
of this investigation, wa'll likely produce another set of test lots, varying ondy wather ko, with

' inglusion of a Ni-plated lor These will be crimped ut o pressare whichi produces poor life,
in the interegt of obialning comparaiive resuits more quickly. i

£ -
Given our caporiencos with cycler [allres during the coarsa of thi inveuigaion, we e
locking Inie sparc parcs 0 allow rapid repolf o the fowre,  Jelf has discovered Gt the

8
g

%
]
£
g
§
1
s;
H
T

have of swilches of thix configurmion already built. . These will be shipped NC
t0 Jee for band deltvery to Tim.- -

We had a beial with Dave Poldar of GM Powstuudn Eng.  They were here on APT
business, but ditind the course of the: mosting Dave keamed of our awilch capabilities snd




INITIAL. SAMPLE REPORT (ISR):

Siephen B. Offler V' &%
Woek Ending 91-10-04

- .H.IGHIL..IGHTS é{u . 4#

Wlppmﬂlhsbunmﬂﬁstm Bruce Pease has wrincn & $0-dny “slest”
which means we must complete full ISR in this timefrme. Basically this mcans comection

" of the problems which led to ey Kapton Failures, und a re-un of some (or all) of the ES

s, If the comwecion i siniple and siralghtforasnd, “then i bs llkely we'll only peed 4o
submit Fluld Resisiance and Impulse: whereas §if significam process or design changes ane

made, we'll need to do the whole thing. Timing, of course, Is absolutely critical, shncs ur-

S0-day period (11002 thr $11231) is eTectively shortenod becauso it encompasscs both
holldays. Bruce has usked for 4 detailed action plan ASAP, which is in the works. Defore
submitial w0 Bruce we will review \his plas formally with Design, Mig. Eng., Mig!, Quality,
and Mkt. ‘The rough cuting shows that regardiess of which iests we run. we must bave the
final parts built on \ifud 911030, dwee und o half weeks from todsy.

The Design FMEA ws compioied on 3 very high priority basis last weckend for review with
Mark Scholler (SQA) during Dave’s trip lnst Tuesday 11001, Apparently our DFEMEA

- techmiquefapproach on this progmm {and othess) is not pure” Design; we scem o heve &
tendency 0 mix oo moch process. in with it Murk s being very pelpful on thiz. We need
.10 revamp the DFMEA und resubmii. Weekly FMEA meetings will recormmmsice. .

Wo.sic vow cxpedidng amival of mew, blue-colored environmental seuls for Pass Car 10
reghace the cument ones, which have only & hand-wo-find siipe mark for diferentindon. We
ﬁmﬁhmsm for thess, and if all poes well, we'll buitd the sbove revalidotion pans

KAPTON $LAFE; , o oo |
Dlaghtagn 1ietegiing of various experimental Tots was suspended Lot Sot. QIN28 due to.

. hydinulic pam¢ fallwe. The pump wos removed from the cyclér ond Band-curled W an
“authosized service center ia Warwick. RL  Repair ws turned around In two days. and we arc

in tho process of re-installing it In the cycler, Euqnﬂuﬂjuhbymn.m&innmﬁu.
and ‘Tri-Power Sales & Sorvise, Since a fullure of this naisare can st crithcal tosling back by
a week migimum, we have decided it b wiss to porchinic o spere Bnerpek unlt witich will

lﬂml-ﬁlwnfthnﬂlﬂl{lHImMIluﬂ#ﬂwnfﬁlm _ : .

%plmummc:ﬁainmmumnhwuﬁmmﬂnnﬂlmm
was inmulficient dering the origingd (falled) validmion bulld, We've isken u sample of pre-
crimp-only devices directly off the AMI during w production nun. The pressives will be

-~ tomed down 10 the lower level discovered meanily 10 csimp e tost loi: they will be wmed

up to maich the Land-line to crimp the other lot. “Theso will e cycled o Caflure and selyzed
with Weibull toctniqyen for compariton with other test-lots. '

Thread mejections continue t0 wasie everyone’s Lime. Moat arc written in-process, and ed up

. belng a gaging-lechnigue issee rather than 1 troe rejection. We are glenipting lo strcanuliac

the process. by inslituling & resction. pisa whenever 4 potential rejection is dbscovered. Usa
of the 4.5 in-1b gage torque: [x the arbitmioe I rejecied on the GO gage.

TI-NHTSA

' -

018518



e

. - _T - . | . i . *‘. .
HIOHLIGHTS -'911004 - Page 2 ‘ .

We ore creating an cvaluntion plan for the 10B21 hexpon sumphes. These have the poiential
to solve the thread problem becuuse the thread is significomly barder {per oclual DPH

measirements) than cumrent tOLID. hencw domige during pluing should theoretically be
legsened, We will look a1 undergoing tests of srength (bumt. siripping loeque) end

envircomental resistance. We'll need to upprobch Ford with on-SREA T all evaluitions ate

positive. Also, wo are expecting soon (ks full-pladng-lot of reduced: zine parts (00013 v
cumrent .0003. min) which have olive-dmb chromas 10 help regin some - lost comoslon

resistance. These. spend significandly besa time in the pHuting bath, and hesice they theoretically -

nre demaged jess.

higher quality part. This Includes the above [0B21 harder muerial, with thinner pladng and
olive-drab chrormmte, uging the ANS! B1.1 gaging wchaique which sllaws JA GO /24 NOGO
on plated paris. ' ' .
SAMPLES: _

Due 10 the move of the Mechanizmtion equipment. we are presanily enable w produce amy
parts.  Eifens have beoen prioritized by Mig. Eng. o comect issues with the Easter
Autoration movable terminal equipmént. then get the base asm. machise up, then last-but-
notbeast - the final asm.  This is Ilkely 10 ke about poodier week, - liciuding imerim
evalmilony of the EA progress. cycled on the severe production cycler. This will put us
behind schedule in shipping the 300-pe run for Pitts. o

Ivetdiscovered that the papetwork for the Fond ‘Australin meitic hexport ssmples was los!
sotiewliore betwoen the Moadel Shop und the CNC Laihe In Bid. 20.. We are sill & couple
of weeks from ﬂﬂppln; thesc samplea. :

At some. polnl, 1t s conceivable thm we'll combine il of our theeud ﬂl‘m-m prodim a.

THNHTSA 018819
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HIGHLIGHTS N" ‘_b
- Sidphen B. Offiler -w#

- ‘Week Ending 91-09-27

VALIDATION, PASS CAR: - -
Tesl repostz were flnalized lats [ax1 Fridey, und (ax'zd to Joe Schuck in preparation for & call
Aryt-thing Mondsy moming to Bruce Pease o solicit his swpport for a condidonnl [SR.
Becsoss he was about lo leave on business for seversl days, he usked us to sppronch his
supecvisor, Bruce Maeroff, with a conclse explanation of the siuation. Apparsndy Mr. Peas
did not prepere Mr. Maeroff, beonuse the devinion from pracedurs, using hand-line bullt parts
withow Flold Reslytancs tasing to pass Impulse, hias caused quile & commotion. Joe is very.-
critical of our rolegtance 10 npprosch Ford up-fromi when e problems bogan. At this point, -
5Qa Mark Scholler has axked for Brucs P. ta write an "sfert” at which point Murk will exter
" 90-day extenzlon. We'd like w0 undersiond Ford's position relntive 10 holding wio only 50
days, because this simply might rice be enough fime Lo get. the Kapson rupture fases cleancd
up to Ford’s [lking, which includes at least o, re-run. of Fluld Resisiance and Trupulse. A
“complete_explanatiod of the Kaptoh issut has besn forvarded to Jos, 1o momr Alm with mon
facts for-use in dealing with Forl, | _ .

'VALIDATION, LIGHT TRUCK: L

A différent set of problems o deal with m Light Truck. Hare, sali-spray. Failures ocourred -

which wete sitributed to the mating conncctor. Our. validadon wi run with EPC conedctors,

which am an older design and not very robust. ‘This kes reisod quesiions such @ which

conticior LT sctually-plans (o wse, which we do not know. They may in M

haive chosen) ihe UTAG connector, which we uted successfully ont Pasa Car. We bave triod
sbnd

;
|
3

I'HJ claim stmilarfty In the ISR siteup; which at this point has not becn well recaived. There
has been: mlk ul"m-ru:!nl_nn tho whole thing with UTAG conneciofs, whluhhridiwlm

g

of Jols comtinica. At this poim, wo have, gomsraily, 4
failures of & i each ki, ‘enabling decemt Woibulls 10 be caleisted. For the
converter-ravel o, wo have learved thar ihere iswo differonce betweon the control

-4
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HIGHLIGHTS - 910927 - Pags 2

Mg Eng. haz exposed a key piece of Information in the cimp puzzie. Acival pressuro- -
trinaducer messurshienis of the chimp cylinder pressurcs hug shown that vhe AMI- was ransing
significanily lower [ pressure on both siages of crimp. Thin dat was collected before some
malntenance (cleaning filters, eic) was donc on AMI, 30 the plan {1 W ropeal tha meadureants
o obtaln tha present smus, Furthermore, o teat is planted by MIg. Eng. wkh our support

.where devices will be builkt with pressurcs on AML at lower valuos, wnd at values matching

the land-line. Controls will be buili on the hand-line s well. These will be cycled to fallure
in our cycler for direct comparkson with all. previous data, a3-scon as manlfold pasitlons begin
Wwwﬁr'mtm We also plan 1o bulld 4 couple from each lot with Fuli pressure-

MECHANIZATION: - _ '

Mlg. Big. and Mechanizatiim have spene significant effons © comect the problems noted with
ihe EA and the AML This includes the spring-bending tood, which was leaving scors marks,’
bending o an inusficlent dngle, and the bouom die was found to be chipped. On AMIL; the

. cutoll stxtlons for both terminals have been upgraded Lo enmuce thet asynenciric cutefl canmot

vecwr, which comblned with e new, Jower calibrator iargst sbould help avoid broken xtlonary

.ermingls, We plan 1 begin tasting with devices calibcated 005 Iower and wging the

cormsponding grin (.146 =003 = .141),

The Finst Amm Machine and the pressure tesier have been imoved from
presently being set-up and conmected io uttlities, The Base Asm Mactiine
are ipithe process of being moved, 1t will be several duys before we can even powerup
nﬂﬁmn'm point several more days will be rneeded to get them -back 1o thelr stauy
befove, , e o .

SAMPLES: ' oo ' '

The whedule for the .300-pc lot of 77P5's requemed by Plus for ISR work has bosa
succassfully moved forward by Mutketing, pending the correction v the base mold, which alw
g:;-l;?uwilh:lhnﬁmphﬂmnf:h:mhhenm They are expeeting parts around

28
2
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; HIGHLIGI-ITS \P"gﬂ @
_ Stepiien B. Offiler

Wu:k Emding $1-9-20

VALIDATION: '

RNﬂdﬂhlul’ldeheFmCrand Light Truck wﬂmmmplﬂm final reports e
being atightly delayed by the Humlbdity test. - This should huve completed yesierdny (Thura),
however, the chamber in ETL was hit by an elsctrienl Jdishrbancs durlng a thundazstorm
Tuesday night and chut down. VWa had compleied three full cycles ot this point. 30 another
mven were required after ro-atarl,.  This will complets this aflsmoon st £:30pm. JefT hxt been
schaduled to wock until 6:30 1oaight 10. Mnich Mnal characterization on these devices o the

_ reports can be Illlllilﬂ.l.

Unfmmuly pwbiemumumlmbmh lhethrnnd‘lhmtdwm:dtrmg the testifigs the ES

_amies "zl] deviees must pan” Cor is worse, due 1o the significant dlfficultiex cncountered

with Kapton 1ife, and the reaction plan which finally led o ranning 24 manual-built devicos
on an emergency tesf without ony initdal-choruceerizntions and without subjecting 12 to Flwid
Reslnnce, [t I5 likely that Pass Cor will grant coaditional approval at best, or no approval
st all, ol we swmights out the Kupton problems wnd re-run the test “by the book™.
encowntered with Truck are much leg severe, ond hopefully will not. prevemt
approval. The difficubly wo hed was sult sproy fuilures, where 4 of 6 devices filled with salt

' mlutim which caused catremcly high currenc leakage, Howover, camful seutiny of these

shawed the leak mmﬂntlnmwﬁumnnm and we have blamed the design
L‘unmormﬂlewriteup .

Waplmmfutlnl"ml verslona of te repons 10 Joe Schuck m he may prepare lor iclocon's
with Bruce: Peass and John Polkey on Mondsy moming. The actunl Finished product will bo
bownd In T} Test Report standund format for inciuston with the rest of tlw ISR pockage, and

'ﬂdppedurlymmnut.

adir y - kP, M Aag A E
L B S

highspeed video of the sjring action on both cyclers. This footage will be arslyzed ss zoon
s poxxible o avempi w derennine the differences beiwesn Ihe cyclers. Ay far L sialionary
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HIGHLIGHTS - 910920/ - Page 2 |

ermingl eeuknge, we've discovercd thyl they wene pol cut off sixip symmetrically on the
AMIL, und the calibrotor was deforming them Improperly, Both these lsmuss arc being
addressad. A 1ocimaker it presenily working o modify the spring bending siniion on the EA
equipment 4o bring it closer to the wpev, which siculd help minimize bending sukzses and

SAMPLES: . :

‘We had an order for 12 pans for Ford Austrilia which was due to ship on 910917. Howewer,
correspondence via fax with the brake engineer, Brent Franks, musle it clear that an M10 x
1.0 tbread Is required. Frevious samplos vaed #M10 x 1.25, and we have no hexports with the
comect thread. [ senta longthy nwino 16 Dromy, copying T1 Ausiralis Fiekl Salos gnd
Engivearing, explrining the confusion over the thread spac and the schedule alip It has caused.
Al this point, we need tb havo hexpors made on CNC lmbie in onler (o compleis- the arder,

We have rocoived an urgent request (om Hillte Industcies £ Plie” hesd of punchasing for 300
Pass-Car 77's for their validation. ‘They. wuni these devices next Friday. We shoukl bo shie
to most hie neexd if we crimp sensors on the manual line and comect the problems with the

springs and statignary terminals, ’ '
P A
'I'
&
r} : r
I
r ' .f-"'
» »
1 v
»' .
.£ | ] | ]
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_ _ } E Stephon B. Offiler
| b ‘Week Erulln; 910913

' HIGHLIGHTS Wﬁr

w.umrraﬂmm |

Oneugm'rmtwdc-hﬂumpmdmmpulmm“mmmmw
wet inafde, an impending|leaker. Suspicion srose that the LT davices also had shorened life,
%0 & group of six which hed finizhéd 5006 wur placed back on lest (with swiiches removed).
Thexo began to lenk at §21K, and all 6 were dead by $i0K. Thess were built ot the seme
time gz the original PC y 91-07-19, on AML. Mdmmﬂnhﬂhulhmnd-

mhlllurmml tesiing to date,
Tlumu-hmquTvﬂiduimmuin;wrﬂmm Parts rerxmiing from Fluld
i - Rosistance are presently § Impuise. CAven the reclis above, there In a Mndis change
that & LT device will uh-hudmnufm;w.hl. Pressmly, thess parts have
necesslolly complewed a 2B0K cycles. Other phases of the PV am Including

vitration, burst, humidiiy] salt speay, and vacuum. [T all gocs well with all of these testm, we
mumkhm&ummnmumm-mm :

| VALIDATION (Pass Car); :
. , It way decided to atiem: lmhuildqrnliduiwplminmdﬂnu_bwkm-ududuhﬁr
P _ “1SR, even though the life| probiiom s not identifiedcorrested yet.. Two fathmes tumed
i eariy, & 73K and 91K . It was discoverod that these two had only two pitcss of -
xl 200K

|
g
)

Am unlquﬂldw-mndumhuqunlly. timwimnnl'ul
thoe Kagitpns were Insialled, Thmmmmdunmuplﬁug
mmm Flllumbepull st this point three

|
i
i

[ 3
g
r
3
E

il
:

'flumdfhdlnpulnuuh'hu is now vaderway. Each tor
sparcs), such that a full Joi of 24 cam be rua on. ex
L Hihfw_ lmer um on the mandand temt

,

;B"
.
sgzins
2 %
.
B
i

by

ih
i
s

E’
i
E
z
:
:
]
|

. “h' wm‘ _ mmmm:m%m

o Alulhupnuuu iunmwummmm Every tima. wo build -
K lois of scosers siong with controt lon ou AMI, the pens demoanrste good life. However, all
Gaitur wosting has: bean with rensors-only, whils all valkiatioa snempts have been

" complsied dovices. Al 'wa good hypothexis exiaty, & soema thit the presence or sheenie
of a swikh may bo a|factor. Amunfmmlymmphﬂdmm
mmmmm humndhw
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i ‘Week Ending El-ﬂﬂ_-ﬂﬁ :

VALIDATION: . 5 . : " - : \
Resuits of Kapton lifetegiing 1o dase are ag follows. Gives the Welbull bete®s and theu's for

each et loi, reliabllities) ave been calculated for SOOK cycles.

Reldd 300K | Configumiiod

. A% . Prod: cup, Hand line cximp, with AMI precrimp
- ' Prod. cup, AMI orimp (il 910828) .
. 9926 " . Prod. cup, Hand Hne cimp
. ¥1.63 i Madel shop cup, Hand line crimp (9010xx validation) )
F 9675 . - Prod. cup, AMI crimp withowt precrimg (910929)
94.41 _ . Model shop cup, AMI crimp

- 14488 “ i Prod. cup, AMI erimp (buik 9107xx for PC Val) _
| _ i : )
Notably, the loi of standard PC production parts recently bullt on AMI a3 w control loc (92
‘shove) murmed out 1o be yery significantly different than the falled validuion parts. The hand
line czimp displays  slight advantage ‘over the AML crimp, and the presence of pre-
efim dlso displays an ogvantage. : '

Weilan t0.ger Light Tryck garts, bullt In July along with the failed PC parts above, on s

‘these Toohed ossostially idontionl to the oncs thal wers thkun,

film  The pressurs oh . s tha _

during the previows"AME bulld (the one.thn prodwoed excellont life). We boge that n sivilar

crivp prossare will. a similar life expectancy. . .

Anothe slgificant 1o fbr-solutius of this problem iz te croks-soctions of the origlos] falled

pans s controls, . e have not recelved the parts Trom TSE. yot, vind Paut Shermnan

bax not returmed mmy cal .
T T _THNHTSA 015828
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 Week Ending 91-08-29

b,
pre-erimp,

ices whilr (controly amd without pre-cri
built on the hand-line, No (dlures.

" Stephen B. Offer

- HIGHLIGHTS

placed o this test in paraflet

umﬂm m m

matsix- hag be 0 1
firt marrly. This ks segilng the inflysrce of

the hand:ine docs not.
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Stephen B. Offiler.

HIGHLIGHTS
Week Ending 91-08-23
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HIGHLIOHTS - 910823 - PACE 2

HEXPORT: : '
We had a conference cail this- moming with Elco specifically reluing o one of ths-points
raised o Steve Fulion's Jeuer, regarding thread condition axl reroll.  Sieve points owt thas
AN31 BL.A aliows u plarad 2A thresd sdditlonal allowance in pilch and mejor diamiter, such
thet the no-go gage used Is mlll 2A but the go gage is JA. The differenco berc is an
addldonal 1.1 mily on the high end.  Also, SAE J512 speciiicully states that the additional
aliowwnce appliss, and Invekes ANSE Bl.l. This fact should aignificandy belp in our -
mgotivtions with the customers 10 approve i change.  Also.por ANSI, if this additlonpl
allowance is unaccepiable for varioms reasons (lubricant or ssalsnt clearance required in
threads, or very high mmpersture service where expamsion Is ao imwe} then the thread |
deaignation on the print must ioclude » "G*, for exaemple: 3/3-24-UNF-2A0. Of course, owr
print docs not have the "™ which baskcalty meany wo am at libenly w inspect per the relaxed
ANSI spec. | checked 19 parts which were unacceptable on the 2A go gage, and found & of
then: .10 be okay on the 3A gage, the other two being muginal end requiting use of the 4.5
in-lb worpe wchniqua for arbirraton. [ beliove that this additional wierance, comblined witk
one of the otier kieax presented in Stsve's letter (harder mawsial andfor siightly reduccd .
plating thicknesa) will h:lufﬂﬂ!mmllhnlnllﬂﬂl:ﬂn:ndmmﬂmdndmmﬂdlﬁwﬂm
0 heir gero, -
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Week Ending 91-08- 16

HIGHLIGHTS Nj, -
Sicphen B. Offiler w ,‘\1“

vmmnﬂ”: - . i '
The Thermal Cycle test wae successfully expedited in order 1o begin the important Iimpulse Y

K831 28 s00n 23 possible. Half of the Impulse test is run on virgin devices, and e other half

iz 0 be rus o parts which Lave completed the Fluid Resistnce test  We are now munsing
the virgin Pass Car and Light Truck parts simultaneousty. A significamt problem s occurring i
on ke PC devices. We have had three failures 1o date (325K of 300K) due to fluld leakage.

dumage 10 the Kapion diring assembly. * Stan Homol ix' providing valusbls asalsiance. in
faihwe analysis. Nobe thar we are running AM1-bullt PC and LT side-by-sida, with no Fallures
of the LT parts, which is dirocting F/A 1oward Lha cup. We are continuing te run the Leas foe:
(WO TeRsons: one, to alicmpe 1o complewc the LT paris successully; wad two, to continue tof
fall PC parts w provide additlonal F/A cloes. Hypothess include: incromsed convezeer travel.
in ke rebump desigh; cximondinarily tght Sense crimp as ¢videnced by the deformadons.
where the Kaplon layers gverlag; very Mat woshers (unlike the nomm, which is slighily cup-

shape) which may also comribute (o tight crimp. We sre glving this matier top prioeity. Al

this point, it is safe 10 ossume that the PC parts prescntly undergoing Fluld Resizance will,
also fall on Empulss, Thiz means.that after the problem is comeciad, M the very least the:
Flud Reslsiance tost will nced 10 be- re-run, of ot worst the entire validition will have to be

re-run from acraich, which is about o nine-week. process either way. We ame mow irylag o

Autopzy of two (thug far) shows fatigued Kapton; o real evidenco of forelgn mmj .

]

duﬁerﬁ,u how 10 best approach Ford wlih this naws. : '

MECHANIZATION: .

Mechmnizatlon lies pacformed repoaiod measuremmants on the three AM1 gage blocks and thres
switch asserublies, and Jeff has pesforined exncily the same messuremenis manually. The AMI
calibrator (meanuirs-only roode) and the check station produced commendabie sigma’s, although
lack of ngreemont botwson the 1wo requires mors effort lo understand, Jefl’s measurenionts
produced sigmil's slighly worse than the uwtomatic equipmeal. “The good newx ls that it
mm:uummﬂmemmm:mdmﬂmm

seens o be running fairly well, Bowever, for 1he Jong-term Mechanizstion ke looking into
elhrination of the rivet. We are working with an wiimsnl woiding fimi, Stapis, who bus
. provided very imprevsive Biles. 1 am meeting with them today 1o provide sctusl spriags
and movable terminals, 50: we con do actual in-product performance and life ieats.

Progress on-the sbove ltems is prosently impacted by lack of terminals, We have 27K
mowbles and 45K siatinmries from Bassler which were rejected for concaminatdon., The
sicky green subsance hasibeen identified as the environhenially-frisndly cleanerftusiproofing
product (lemoo £19) that Buscler wex 1o remave the EF samping hibe (Tnmco 185 -

: ’ ' TI-NHTSA 018629
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Page 2

ng&ﬂmmmﬂhth:llnlﬂn:nnd.pmhm:whhmn:hukmﬂmmmﬁ
gave ta a quick demo thiz week, | hiave asked him to sot aside » bagful of parts oace he
has it completed, along with printouts of the callbrator and check swilon dimensions. We will
then check these using JefT's munual technique 1o develop a comelation.

Audreﬂurpuﬂhrhusrﬁnalmnl!ﬂ??’s through Ilnpmﬁlﬂhllﬂ‘.’pdnlﬂ results, and
delivered the parts back to us 1 be manually checked, We will have this data availzbe later
today. .

nmmmp&@mmrwmaymummmdemmm
brooght in at the same itime, to get the movable termiml equipment running acceptibly.

" They've made good progress, with a fulrly jow perceniiga (2.3%) of rives misfends. Wo will

continus to work on this.issue. Dave Peripoli has poted thut the Thompson riveter used for
this same river (74171) Has a different deiver geomietry, and will experimont with thls. ‘The
spring ungle is still an lsjue, but not easily comesiable. Our next iep Is to determine if the
Fﬂilﬂﬂéoﬂlhlmmbh Oﬂumlﬂwmﬁ:mﬂiﬂemdtﬂ:whkmty
quite good, :

T
F
L)
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~ Week Bnding 91-07-19

- w- - : ) . .‘ - ._ - "é.. -
E 5 HIGHLIGHTS Mﬂ{u / Q
S . Stephes B. OFfiler ' -

U flangs fou 025" to (ame i5 46412). They made this changs wod dellvered ports
Iz both coloss in m com y short time. We mn thete bazes on the rwich AMI
yesterday o produce for valkdailon. The calibrator's offsel wag 4.5 mils (down from.tbe
previous & mily; Ity ungsredictable- noture) snd the sigme was roug

the most. pact, the catlbrstor cycle now flis fte dse maching cycle, and the machine
We iwere. nat sble- fo get production to bulld semsors for s yesterdsy; this is planned for
today, We ¢ not weing scnsors ftom the previcus build atermpis becsuss they wore not
prupexly salvaged - muhingmmicfnmmm.ﬂhw-.mfmdﬂ
w3 to toss them all.  ‘Weidid run a lot of 30 Pass-Car devioes with quiet discs on the fi

asm. mach. for an mlmmmﬂd The anv. seal sintion s mill scting up signifieanly.

1 was.contscted by Beth [KIl from the Chem Lab. Sbe fas confined that our schedole for
the fuld resistance tost will be accepuible. We plan 1o begln on 91-07-39, We have received -

previously collected exattly this information, but- chosc nol
vrieap. - A wrivial modififmion 1o the document was rasdé 10 includo this. We will duplicate
wmmMmmmmmummms&m~

We were forded to w0 create very high priorily emergency srnglon for The Anderson

" using Patx Car sileat Apparently communisation probleans cxisied somewhere In the
Toop, becguss Design Ex ng had not recelved the comect paperwork, fuadsmental:y owr <,
sample-bulld scheduling $ until about m'dqg.ﬁmmﬁ-ddlm. I an witetap

10 avold. these sicuptlons, Charlle has suggested wo build a.

. quantity of spase Page-Cer and
'wﬂ :

am goiting mixed siggals on start-up of quist LT 77's. After Dave's mooting, (e plan was
pmhqﬁldﬁuﬁﬂﬁ,mmtm-hﬂd_mmmtw
and running wep-77’s for VNS (which hus no.need for & quilet diss) und sianting up quist

. 13" whea needed for' ditect MAC mownt sppiications. * :
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HIGBIIGHTS, 910719
Fage 2 B

Wiyns Carlson repocts that ha Is. maklng progress on the final station on the swiich AML the
check statlon. Fl;p::um to eomplee it by Avg. 1. ‘This will invoive a carefully Pnnduuted

. comrelstion nudy,_'mpurlng it 10 Jeif's manusl measuremens. -

§

thumlmdw i -pil-ullng thhulup«inﬂwﬂhiﬂ?lﬂdm“
ﬂlihﬂnﬂﬂu:hmmmt values (1t 002" Increments) o duplicatc. the normal
mnﬂmhuiﬂﬂlﬁd:uiuumin;awepinlenph.-Ammm_uhlnmmﬂd
and diffevential cskculated.  Actuation tigma for each Lot was calculned, and ploned versus

B

We bac cor finsl print review with Bassier, covering both :umlnall. Ml'r_r_u'-if-,prlnt dimensions
have besn revieed slightly os appropriate, and we are pow in-a posiilon 15 pprove the tools,
We will submit ECN's 4 update the prints ASAP. .
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HIGHLIGHTS
Stephen B. ORfiler
Woek Elﬂinl 91-07-12

MMMMWMMW

i

mmmwmmmw

validation
pusheut of three wéeks

imue, we have revamped the
are recsipn of the new

completion date of 91-09-20; a wotal

schedule.
Tést.

ave conicted Hank Griffln and forwanded a schedule; 1

Jpera ca the critical path

As u rexull of the cracking
shows a
confinmation thet the Uming for the Fluld test is accaptable.

=

mm@mm : mm 12
T ge uw
thMMMMﬂmW M MM
W,mwmmmmmm M
i i .mm.
mmmMMmuwmq quummm
st
A LR
mmmmm“mu. mmF_me
§EEZiZg s 2B LHE
il il
nllilsd Al
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_ RIGHLIGHTS 910712 -

pozalbly reduce (he sigma. To daie, we have besn psing a 60g weight over tha contecis with
at tbe t-pin bamp. In the real world, there is no weight over the .

at the buinp, so wa'decided to try switching the welghts,

ot ths conlects.  The offset dropped 0 5 mile, and

from the comicis, to most closely duplioae the real wodd, However,
fnearly every part was cnhed, which is the known result if the spring I3 not held Mrmly
Againat Lhe sistionary contact. Mom effort nseds 10 be spent (o dial in this system.
The is

plawcd ASAP, to be hand-camitd w

»F
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Week Ending 91-07-03
1

. ; . HIGHLIGHTS wéﬁ Q
Swephen B. Offller gy .
. 'r : A D .

both the Light Truck and Pasy Car validation eesting were huilt on the swicch asm.
the final agm. AML Both machines ran faldy well, considering we're still it a
debug phase. dTlrdlm&mdu:whchml:himin:ludu: tie base feed bowl, which Is not
integrated yet to Incorrect heigiv of its atand; terminal sakiog, which 13 not gi
mﬁﬂ.wﬁﬂmrmﬁlmAmmmemmmrmuﬂhnm.ﬂﬂ
mldﬁmmudmnnddmkuﬁm._mm&wmwﬂme [axues related o the final asm.
Tode: jums at the env. seal stmicn on PC, likaly relued to the thicker gasket: misfoeds st
the tpin statlon, redsted to slignment & size of the feed tube relative 10 the guide In the cup.

a

Mechankzathon is awsre of this problem, and will work to modify this sistion © handle the

: -—%mhﬁnﬁn‘ and_ salveging all parts.  All switches nnd env. scals
will be re- with good t-pins (sbout 80%) will be reused. Sensors with a chance

plan iz w0 Iabel a quaniity of parts, then v through the PT and compars the resulis with &
mTJ_;uldu:k.

meymmtufﬂnllbmed:ﬁhlmhhnfmﬂwvﬂidﬂimmn showad -2 sigma of 0.54
mils ving e manuat check method, and a faidy comistent fixed offset of 4 mils. However,
upon rusoing another sel of swikche’ at a differemt calibmlion seuing for Sun Homol's wee,
we discovercd the fixed offsct had shifted o 7 mils W:hlwdncidcdlnptlﬁnm',
calibration comrelation srudy a3 soon s feasible, where we will rus & dozen or so pants at sach
of severzl cyfibrator settingy, end compare the reaulis with msoual measuremeats w dovelop
& comsistion. "I s Important w noie that Mech. haa been wing High-speed video to identily
peed uprovements, and they are presemty makiag sodificaions. We mast ensure thad our
sigma’s wre not Impacted wegatively by theso speed Improvemenay. Alsa, the comelation study
Emhhmdumﬂﬁﬂu:mwmmﬂmhmemMrm

makes the parts. I the parts sre sulll.not approved, we will work with Bruce to determine
ﬂmhuthuym*_ﬂmim:llynﬁﬂl:ﬁurwmhﬂlﬂﬂhuﬂu. This Izsue, combised
with fraciured t-pins, s going to pesh out the validatiow scheduls by two weeks, to Sept 16,

TI-NHT3A 015834
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HIGHLIGHTS
Stephen B. Offiler

Wook Ending 91-06-14
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HIGHLIGHTS 91-06-14
Page 2

combination of thest meamurable varlables should allow inference of pin window on sileat

Another expertment is belng plassed (0 provide information on crimp-shift, Thiz phenonwnon
has been nosedt during pin-window experiments in the lnb. It fuvelves. a chunge in the locadon
of the center of the pin-window between pré and post orimp. The hypothesis In that -the
Pwitch ascenbly oomywesses slightly during erimp, which chiRs the requited pin length
downwurd (This spplies to isb pin experiments; production pin experimenis s done on-
mmmﬂmmmmnllmmmlr:mntdﬁr.) -

experiment, dee to e roughly todsy. He repone they had mixed success. He discussed
four “dlscontinuitics* on’ the aluminwm ‘cimp rings which caussd "wrinkles™ oa the finlshed
mhhhmmﬁs. They romchined the banger wnarks off some crimp

ich better succos. Ope Important note:  they are assambling upside-down,
hexpart I "wp™ ruher than the switch "wp™ a3 In our orimp This was
aveid damage to the bese an the erimp ring material Ix thrown Ioward by the magaetic

TENHTSA 018838
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Week Ending 91-06-07

' . l " ’ " .! . .
‘ © HIGHLIGHTS {‘ | ﬁ
Stephen B. Offiler W
CT. : ATE § N

doas gagen they
of Johnson wi-roll gages. Since owr goul of finding an official Ford spec.
gaging will not be fullilled, this lsaves va to desl with Hiligin on our own. Jim
is handling (hlx. Wa will continve 10 promote use of the GO gage with tomque wrench
4.5 [bdn for objectivity. This cotoes directly from OM spec G6102M. _Also,

Tier-i"s a3 well, -

E
]
E

detalled plan 10 carry out the connectar iwserten force 1est required by
hmdmniuinmhnhrmmumﬂmlpudﬂm Soveral lots
individually mexsured and iweaked 1o spacific pogitions. Connectors
a peak-hokd force gage. This test will bo undorwary soon. -

:
i

£
E
£

E
i
g
€
i
i
g
&
i:
g
H
g
¥

Mhﬂ.]uﬁ-ﬂwmb:mlmlﬂeumlldumﬂnhﬁmﬁbﬂnﬂw [ have
explained that we'se 5111 developing quiet discs in dils presure range, and could have switches
Lo him in & conple of weeks. This timing is scceplable. l'mmlﬂhgmlh'ﬁdw
mgnﬂnmdﬁudﬁu _

wmmwwmmmmum They
which failod after vy swlt-water sufymersion cycles. The Jim of the CAR
nummummmmnmumwm for the fuilure. This
mhﬁnﬂmmmbwmwydux-ﬂuluuimm

W 1 oty A R e v tovatlon for
W,

dmﬁhwhmﬂlmhwmmh;ﬂnmoluﬂlﬂ@;'
be sarly next week before we cam apalyze the 3pring. This tooling
base AMT, which will be neoded vory soou to bulld 77PS validailon

nooded
ﬂ“ h
it in-house, Now,
hnlpimtﬁn
partx,




to this arca {not disensioned on the print} would direcily wifect more gritleal goomeiry in the

cop-bump aree. This answer canw w5 no surprize o us. We will cominue 1o evaluate
solutians to determmine Ihe comect penmanent fix for environmenial seal compression. This
inchudes two differcnt asals, or & chinge o the seal size andfor such that one seal
could be wsed for both cups, andior changes to tbe geoweay of basc flange which
caomprasses the seal, : _ :

wdsunimlhbmwwpﬁ-ﬂiuimhmping. Ulilll ‘scope, We et

b

ﬂhnpildlffermthl. Dl.ﬂ'isluwtmﬂlmlddluufl.lupin , o decreases ot
cliher end. ﬂ:nunin;mlsﬂmﬂlhmmmn&numﬂm ide a creslive teany
of determining pln window: for example, low-act. plus low-diff. indicuks u device to the left
: idesl pin window, milm-mnushw-diﬂimnmmmmuurim Filoting
mﬁmmmmnumﬁmﬂmmmm Lo

Mo,

g,
a

-é

T-NHTSA 015540




-flnal isgarmctions on exsctly wheee to ship these samples.
" Light Truck has requested anoiber balf-dozen slient 57PS"s
+ pian o ship thess N/C to

- samplay, which we should be able to bylld with tkse discs.

L " HIGHLIGHTS &
ST T . Swphe B..OMler ‘1?.' &
_ ' Week Ending 91-05-31 § L

SAMPLES: Ona frundred 77PS samyplss For Toklon were complsied iate Wednesday. A very
high level of effort was required (o stay on the aggredslve schedule, 'We are now waiting for

they have reaeived ouly two silent samples, budll-with ewdy lab-developed _lhclpi}ul din;.‘ Wo
Jee-Schock-for-bend-delivenymild-nent-waes  to  Xrwin jae

We have placed an EEQ with Ted Dallard for tep-lois of low-differondal discs w the Pass-
Car specifiention, We will look at differentisls of.sbout 2, , sisd 6 pal 10 deiermine relative
ailence sod mamufacturability. Bruce Peare ad WINEE have both requestad non-priarity silent

meet the J1 Case NBO, of
106 pa, The general plan ks 0 use the low-gifferential PC discs o gain 3 beter
understandding of the amplification raos yielded by the rebomp cup. o help forecast if we

makes

slnost zero o even negative differcatinl, However, ihe rehamps (27713) seem to have &

relense nutlo which is a little higher than the actuation mido, which may make the J1 Case spsc
| yickds to'be racher bow.

in mmmuwmﬂm'muﬂhwmmﬁu'm working
wiik Vileative 0 iry to make iho gland dimenslon equivalent on both parts; a chango 1o a

for Further svaluaions. A1 present,

i

-

smaticr Mange on the biise with & comrespondingly thicker: gaskot, such that the .004™ difference

becomes"fakrly ingignifican in the peccontage-compression colowlatlon,

s

TI-NHTBA 015841
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‘Swphen B, Offiler

HIGHLIGHTS

Woek

Endiug 91-03-10

jezges wmuuw
m“ mmmw =
mmmmmm mmmw
mmmu kel
Bt mhmm

alhoogh
" (rather
price
that
wi
L
ch will

1 Tbklcn, mnster cylinder today,
uwnlupa slze Issues. Prinw regived

recelving

wwmmm_

I date are not to wale

i
%

1383
»mam m

m_.m

g

_.mh

shid
i

1

B ...._.W.nm | m
mn - mwm. o ’
il iy
[ b
_mmm mmmw *wmmmw ,_
BEe  yitde 1piiig
mmmmmmmmmwm
415 ww it m.w_mm

ﬁm

3

A testing was. held by QC 1o disouss. squipment modifications for onefine inspectloss. A

ss wall as o vilve to fsolale (ha et

new, higher-pressure gage Is required for the borst tester,

is valve hay slways beca 1 requircment of the ES amd

device [rom the prassurs sowrcs.  Th

TI-NHTSA 018843




L]
* 1

b HIGHLIGHTS, $1-05-10
Phlnli

IW_MMMWHMM.WMMWH

|
We have becn sepponing the on-line burst test lab umtll the :
_ wbove 1z resolved mﬁmm in in mmmmﬁ"‘rw i
: that our gage bas never boom calibrated becanse we do not kxve 10,000 psi capabiliey on- :
| < shte, 'We lmmedisely alrshipped the gaze o0 Bssco in Chelmafond, MA. for calibration.
S mmmmmmmwmm.mmm.mm
e : '

§

DESIGN ISSUES: We have reocived samples of Eamers Aulomation's second iteration speings,
E will awalyze theso s00n, 1o silow Machankzation to respond 0 EA,  Visually the bumpa fook
rruch bolier this tme. We bope 10 bo sbie o got a fow hundred springs from EA for
upumiuﬂ:huﬁn-nbutmﬂdhlhlhmﬂnwmddhw

|
i
H
;
]
¢
E
E
g
E

speing load). _
I have seat 57 senmors and switches 1o Maxwell Laboratotes, Inc. for prosotyping of their non-
ctimpiag process calied Final prints partially-crimped

-

TI-NHTSA 0156544
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to them for wial.rins. - They. report that
rocghly Mm&smgﬂ_mtm

assombied. 1t does not require that the crimp
perty
should
.

elocirical conducior. ) have spoken with an applications

i
r

mAE = e el e —

o
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Woek Ending 91-04-26

HIGHLIGHTS
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HIGHLIGHTS
‘Swophen B, Offfler
Week Ending 91-04-19
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HIGHLIGHTS
Swphen B. Offfier

Woek Buding 91-04-12

. YACATION: Sceve, Moadny 91-04-15 -
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e angle is low, me
covitifmed: the accarsey of the

77P5 ISSUES: ﬁauuwﬁﬁmmnmz
. R&K on both gagee; results kook good. Exercd _
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OF COUNSEL FOR THE PLAINTIFFS:

. Seah €, Taylor, Haquire .
SCOYTC. TAYLOR, PA, - : : -
' PO, Dyawer 1728 SR oo _ ' .
- awe - Pasagocie, MS 39463-1729 -
Fax: (Z25)769-2975 _ . .
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 Robert W. Wilkinsan, M5 Bar #7215
DOGAN & WILKINEON, PLLC
P.O. Box 1618 .
Pascagouls, ME 10548-161d ,

. Tk (228) 362272

Fax: -{228) 762-3223 _ .

| CRRTIFICATE OF AERVICE

1. Scott €. Taylor, do hareby ertify that | have this day, somt vin fcshmile, & bua and ,

corret copy of Lbe abuve and foregoing pleading to ol counsal of record, . _ .

¥ Thix the 2% day of Juna, 2000.
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