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HIGHLIGHTS

Stepben B, Offller
Weok Ending 060549
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perform e two key wes that wuly determine 2

new
hia
Cycle) I nesd hot and cold capbiliy. - We’

tha cycler into wnodher chumbe
chamber,

OISC MEETING: 'We bald anotber meetlng with Tod Ballapd and Jeff Mahon, They
commiticd to Building same discs o ty 1o duplicsts Dave Brown's cffens-

F've discovired some bad
cnvimomensal chember sarmarked for

ay
the same

TESTING
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Gary Klingiar digectly to discum hls plans oo this lsswe. I do not sespect thar ft's high oo
hia priosiey list, et he mary not reglize that it's definitely holding os mpy. We'll sopport thia
Fronms
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DESIGN ISSUES: I've been looking iwo & teeminal desigh propossd by Tom C.
involves neerting the tarmingls In cor preferred orkentation, then twisting tham so they
up in Ford's preferred orientmtion. This quarter-twist aleo serves to replace the
operstion. T have skaiched the design wnd tomed &t over to Mig. Eng. for critique,
idea flies, then the Ron Fromes coocama exproessed abore go swny because we'll be
1o use the present maing commector unchanped.

The varions potermtial design configurstions of the bexport, disc acat, and crimp ring
been aketched owt snd ere ready to tanafer (o Purchming to po out for quote. Kelth
Roberts and [ plam to meet with Jack Kemmu w soon as posaible.

TESTING. Don Bkberg is close to readying the cycler under construction for powser-op and
debug. Jeff is making progness on constucting the extemul hydraulic equipment. [t Bow
looks like we're paced by Facilities inwailing the requirod 125V/304 service a the final
Incation, Gene Graiko informs me that we're scheduled for 07/24; the cycler will be ready
1-2 weaks before this date. 1'd like to get our priority boosted if I can.
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DISC DEVELOPMENT: After we ssttls on sctoation iod ralesss spec's with Ford, we'll
nead to kdck off devalopmern of » nawr diac. Duve Brown will ba doing this work, sometimes

mid to lare Abnguer.




HIGHLIGHTS
Swephen B. Offller
Waek Ending G7721/89

stion yet on the (dos of inviting Hlco's guru Kan Cariscn for contulmtno on e

dasign.

No

biues: why i3 OR/10 so oxldeal: and can wa use O-ring

W conipet Randdll, will continwe o do g

mme:mwwmm

[ plonced w0 follow up whh Gary Klingler on the status of his testing.. he was unavalishie,

Will continue ) try to reach him.

Since | did not check with Dem todwy. 1 ptan to came In tomorrow ond see what's left to do

o F& it running,

TESTING: The cycher is nearly done.. n couple hydmulic lines sewms o be all thar's beft
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HIGHLIGHTS #

CUSTOMER SAMPLES: 1 wpoke with Foed reganding the need for samples for Light Tirack
on 0810, wad the noed for special SAE JS12 kéxports. Key decisior-makers wem pnavailabie;
[ mpoke with soneons who Rmwished information only. T zoafired they need & smmpler, with
J313 hexports, with special quallty-agiurance paperwark, on 0510 of ASAP twresfier, not to
sip pai OK/28. The balance of 94 would be due 10/01. An onder wae placad for

E
i
]
g

Augus 15 what werminel orentation we’ll use. T'U try w g
the roitt proto done Bor thic dase, but il be closa.

long-awaired ¢ycler is vp and running as of whis week. Final plumbing,

The
imidal wave-shaps mijfustment wore compimted. A theomal cycle wat nosded o
finlsh the Design Validalion wrlwe-up is how in progress.

PLAMNE:

Call Gary K. w0 follow-up on his testing progress. needed 10 ser actfel spec,
Dpcimistically assuming sucuess on the owist concepl design of boh grodustion-inem
tencrinals and Dese is necded ASAF to go out for ypote. [F possible [ witl be spending
some iearing-curve time with the new ME compuer peograrn, Po-Engloser.

- Meed o pel details of Ford's protcryme cuaticy requinemens. PIST
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HIGHLIGHTS ¢

OVERVIEW: Significant efforts bave besn required w folflll Ford Light Truck's sample
nesds, including mesting s brand-new quality requirament.  'We should ship on time. Major
ouatstinding program imues such as terminal cristtetion, mfg. procestes, cost estimats, &l
tasting are being ackiregsed.

CUSTOMER SAMFLES: Joe Schuck has contacted the szmple bulld co-ordlnumn: o Ford
Light Trock, snd we've coofimned Ford maut mowive smmples on 08717 50 & ndt 10
Jeopmdize thelr 08/21 vehiole bulld. We e presently in no dsnger of missing 08/17,
We've finally moeived the P.O. for thess parts.

Haxports with the rxmired SAE J512 invermd-flars festure were recwived on-time from
KMS Machine Woks wd mamsfecnd to ASAP. Afwer pisting, BLI Ingpaction
thwuads oo lerpe. Alwr they wae coofimed & be meadchrsd
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TITIE: OveIgurrent Teat to Fallurs
DAYE: 14 Aogust 1989
REQUESTED BYy Gdary Klingler, rord Motor Co.

BURECEE: Ta pl.lult- aondarns that may ariss at Ford

ragazding a mltl:.bozh:l.u fallura ut the hydreulic
Eysten caused by CCNS desage from saoess currsat.

1) Bulld two devicas ueing 30~-dura qlmtl and 2 pa. Kapton (or
une devices alraady sxiztiog) .

2) Install both on manifold in opoler with wire leads ronning
ontaida owen.

3} Somk at +121 C until] anbisnt s floid ara at thet taopersture.
Use tharmooouples thet have bean calibruied.

4) Conoact a largs powar supply (40 aop minisvm) to ona of the
switchas along with & calibysted shumt (50 =V = 30 anpel. The
shunt will give a rsadout of curramt, asm wall &8 indiocscs whan the
oontncty are opaning snd closing.

5) TFxessure-oyols Talstively sleowly. (0.1 Es like the

cyals tast should work wall). Start wvith 2 sspa !J.aml.nq thm

the devios, sllow to oyole wbout 10 times. You should chaarve saro

ummmt mm pressure ia m.lhl, mpl teat curzant when pressuze
an

$] After 10 oyoles, incresse by 2 mmps and coycls 10 more times,
Coptinus €5 ingeaess by 3 amps unti.l fallure ogours. Fallors is
defined as abnormal switohing or Tluid lsakage.

71 Rapaut the test with tha sthar m_.

8} Record the corxent lavel at which failuge sooured for aach
davions.

97 Disassable and inspect eich devics. Racord chservationg, photo
B DACASEATY.
F/ /’f’ Jlor Confichr ard’e sTiakioy Opra SqiFar

fovice Ar 19 er e roatacly Lo/ded ¢ Jore

Peice M Stelop oy of 1§ wnpr




HIGHLIGHTS %
Stephen B. Offiler
Week Ending 08/16/2¢

CUSTOMER SAMPLES: The tix devices for Ford Light Truck were shipped today, via
overnight air, directly to Fard in order to arrive by the promised duse (0B/17). These device
underwent Ford's new prowstype quality imspection cailed PIS.T, They wane fequired o be
within tolerance on 5% of the env. dwg. dimensions: all six barely made it. Meont cut-af-
spec dimensions were on and around the connecror. 'We owe them 94 devices which must
be delivered by 10/01. No problem.

MECH/MFG ISSUES: A mccting wae hokl woday to review the concopa developed by
Mechanization. They have tald out a fully-automated Yine using three basic machines: swhch
asa’y; calibeation (e replace pin-selectlond; and crimp/pressure msticode. We need o respond
10 Ford quite soon with frm deviee and rooling costs.  Mech. will have $$ for ug in & coupls
woeks. We added to their conceptal Iayow another piece of Kapmoa, on top of the gusket;
wating \o-date indicates this i1 pecessary to prevent gusket-exrusion failures. We olso moved
the addition of the thread cap and O-ring to the very end of the process. A major outstanding
insue i1 the pressure-taw profile, which Keith Robens in working on.

Themo@lﬁnpi:mnﬂymﬁn;mﬂnpmwmhmmmm
upm:::hﬂum’ Machwnization concept is based. | expect this to be complese by early
next

QUOTES: Purchasing has feceived about 90% of our RFQ's. We plan to tabulate the quoes
in a mairx format in onder w0 decide which design configuration i most cost-effective. This
shauld 1ake place next week,

DFPFS CONNECTOR: |'ve been asked to &id in the concepiuet design of & swich asscmbly
which uses industry-mandard 1/4" spede terminals, which is readily adapmble 0 various
existing mating connecten designed for spade serminals and to flying-leads. I plan to ose
the new CAE package "Pro-Engineer” for this. 1've comacwed Chip Cobb, and be will be
giving me the official introduction to the software next week,

-
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OVERVIEW: Bussd on convarmton with the cusieener, I locks Uke alginfleam effort on
lhupmhmuhdwmwnmmmm Special gamples
are neided for tesm

hupon]-.mhfuﬂuwdhyﬂnmm Wa hava compieted cur prototype of the twin-
lerrming] concept.

CUSTOMER SAMPLES: We meceived an unexpected, orgent roquent fSom Ford Li
m&m..mmuu.:mdmwmm.ﬁmmﬁm
“PLS.T." samples senr Jasi woek will nox be used sequentlally, b througphow a §9-vehicls
bulld. The very fisst was 4 P1S.T. veble built on 0824, but the nuxt 32 s non-PIS.T.
HHMMMMMMFM:WPI&T.M swiich, We sent four

- ]

ASAP. He b dcovered mn inconsistancy betwssn pass-oar wnd light Teck besles-[igh:-
rwich actumtion, which is cansing hersh cruise control emncellstlon on light ouck only. It
loky like the light-truck version will nesd u Righar scmaation pradsurs than pami-cx. Hs
has requested a family of 57P5's which cover an sctustion range of 150 psi 1o 250 pal for
testing purpases. My own astimate | ut least several waeky before we hove a flon acmiation

wd rsienss specificarion(x) il

ﬂ:w:ps;uwnmlﬂlymrkm Wi ey

In the avamt of a shont cvimuit. Thia s oot ;

Guynnd!dm:hpud test procadyre gvar the phone. Two devicss wedrun ln the eyder
2

We are presently mm;m;du;mﬂ:mm I the 0.002" dise sipport bump
is nacessary, ot If we oxn e no bump which ks easier to mammfacare,  Six devicsn will be

run in the cycler for 500K cyzian. 0-1430 pai, 131 C

MFG ISSUES: During pin-gaging, wehvuhm:umunﬂnmm of
deflection befors cantinuity [oss. For messuremnere in production, Mechenization withes
ro lightly peabe to the apring, nxt 1o push dowm to th poimt of contluuicy lows. If the
deflecrion is predictable and canalatem, cthis won't be 1 problem.

The model thop haz completed e pats 1o pratotype the twist-temminal concepe  The
coneept seems 0 work well. Wa've lnnmed thp the wewtinel design should include o
sehactive weikaning  the point of bend g0 it bends elishly & the same polmt avecy tima.

§

TI-NHTSA 000408
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FORD SWITCH COMMODITY TEAM VISIT
CAUISE CONTROL PRESSURE SWITCH

ﬂﬁﬂﬂﬂ!-

TI-NHTSA 000441

THE CCPS 1S A REDUNDANT SAFETY DEVICE IN

A NEW. VACUUM-LESS ELECTRONIC CRUISE
CONTROL DESIGNED BY FORD.

FUNCTIONALLY, T REPLACEE THE FPRESENT
VACUUM DUMP VALVE BY DE-ENERGIZING A
CLUTCH WHICH CONNECTS THE THROTTLE YO~
AN ELECTRIC ACTUATOR. e

Fib} BR0EE ::'5
I'T IS PLUMBED INTQO THE BRAKE LINE. WHEN
THE DRIVER APPLIES PRESSURE TO THE BRAKE — ——
PEDAL, THE NORMALLY-CLOSED SWITCH OPENS, mier euwin
DISCONNECTING THE ACTUATOR FROM THE

THROTTLE BUTTERFLY.

THERITLE
1 At He1FEdrLY
SPECIFICATIONS:
ACTUATION: 150 PSI +/- 50 |
RELEASE: 100 PS1 MM. =
BURST: 7000 PSt
CYCLES: 500, 0 - 1450 PSI, 2 Hz

YOLTAGE: BATTERY
CURRENT: 0.75 AMP '

l*mm




"FORD SWITCH COMMODITY TEAN YISIT
CRUISE CONTROL PRESSURE SWITCH

BACKARDUMN/HISTORY

o FORD ENGINEERING CONTACTED TEXAS INSTRUMENTS 1M R%Q87 10 DEVELOP
BRAKE PRESSURE SWITCH FOR FUTURE ELECTRONIC SFEED CONTRDL

SYSTEN.

o FIRST QUARTER 1988, TEXAS INSTRUNENTS DEDICATED A DESIGN
ENGINEER TO THE DEYELOPMENT Of CIPS.

- ENGINEER DEDICATED 3+ YEARS PRIOR TG SYART OF PRDDUCTION.

o TEXAS 1MSTRUMENTS HAS CONTINUALLY SUPPLIED PROTGTYPES Y0 FORD
SPECEFICATIONS AMD TIKING REQUIREMENTS.

- INCLUDES DELIVERY ONR AS LITTLE AS 29 HOURS" NOTICE.

o TEXAS INSTRUMENTS HAS CONTINUED TO PEET PROGRAM GUIDELIﬁES AS
SET FORTH BY FORD.

LD/ AN

TI-NHTSA 000412




FORD SMITCH COMMODITY YEAN VISIT
CRUISE CONTROL PRESSURE SWITCH

INITIA PROGRAM E0AIS (AS HAMDED TO TI BY FORD ENGINEERING?

DEVICLE PRICE - 51.75 - $1.90
TOOL ING - STOOK - S950K

DRIGINAL PREMISES

USE OF CURRENT PRODUCTION BASE ASSEMBLY WITH HETRE-PACK
CONNECTOR.

ACTUATION PRESSURE IN 150 PS1 RANGE. TOLERANCE UNDEF INED.
MORMALLY CLOSED LOGIC.

NG CREEP REQUIREMENT.

PRDDF PRESSURE 2% P5SI.

BURST PRESSURE 5K P31.

NO PIN GAUGING NCCESSARY.

CLD pan

TENHTSA 000413
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"FORD SHITCH COMMODETY TEAM ¥ISIT
CRUISE COWTROL PRESSURE SWITCH

LHlIEESil!ElII_nE_EHllﬁES_Iﬂ_ElﬂEHlﬂ_Eﬂﬂlnlllﬂl

CHANGE

USE OF DASE ASSEMBLY WITH METRI-
PACK CONNECTOR NOT ACCEPTABLE TO
FORD.

o WANUAL BASE ASSEMBLY WITH FORD
DESTRED TERWINAL ORTENTATION
OR
o AUTOMATED BASE ASSENBLY WITH
FORD DESIRED TERMINAL ORIERTATLON

o ELIMINATE CORYERTER

o CRINP RING FROM .025" TO 050"

" » RE-DESI6® OF TERMINALS TO PROYIDE

FORD DESIRED- TERMEWAL ORIENTATION.

CLD/oAM

APFROXINATE
IN0I ING _THPACY

$50K

$250K

$10K

$50K

$.30

{$.06>
$.08

S. 048

TI-NHTSA 000414




FORD SHMITCH COMMOBITY TEAM YISIT
CRUISE CONTROL FRESSURE SUITCH

TI-NHTBA 000413

EHllEE5L1ﬂEAIIFﬂE_£HllEES_Iﬂ_EEﬂﬁlll_Eﬂulﬂlllﬂﬂ.

APPROXIMATE
CHAMES InOLING IMPACT  DEVICE IMPACT - .
PROOF PRESSURE REQUIREWENY WOYED
FROM 2K TD 5K PSI.

BURST PRESSURE REQUIRENENT WOVED
FRON 5K T8 7K PSI.

o ADDITIONAL PIECE OF KAPTOM ADDED $10K $.02
TO HANDLE BURST REQUIRERENT.

o DISC SEAT XDX VHICKER TOD HANDLE $.06
BURST REQUIREMEMT.

v HEXPORT 80X THICKER Tb HANDLE %.06
BURST REQUIREMENT.

CLO/BAA




FORD SWITCH COMWOBITY TEAM VISIT
x CRUISE CONTROL PRESSURE SWITVCH

TI-NHTSA 000416

CHANGFS/1MPACT OF CHAKGES TD PROGRAN EOUNDATIOM

APFROXIMATE

CHANEE : 001 INE IMPACT  DEYLCE 1MPACT |
4
THREAD CAP REGUIRED . S10K $.02
TOLERAMCE DEFINED AS +/-50 PSI
o PIN GAUGING NECESSARY (ALSO $100K
TIED TO CHANGE IN BASE ASSEMBLY)
TGTAL [NPACT $230K $.52
R :
TOTAL IMPACT T sa30eK $.22

CLD /oA




CLD /DA

-FORD SWITCH COMMOBITY TEAM VISIT
CRUISE CONTROL PRESSURE SM1TCH

CURRFAT STATF OF PROGRAM

UTILIZING BASE WITH MANUAL TERMINAL ASSEMBLY:

o DEYICE PRICE $2.27 - $2.42

o TODLIRG $930K - $1180K

UTILIZING PASE VITH AUTOMATED TERWINAL ASSEMBLY:

o DEYICE PRICE $1.97 - %2.12

o TODLIRG $1130k - $1380K

TI-NHTOA 000447




_FORB SMITCH COMMODIYY TEAW VISIT
CRUISE CONTRAL PRESSURE SWITCH

EMGINFFRIMG IMNOWATIOM/FIPFRIISF
o TRADITIONAL PRESSURE SWITCH WATERIAL/LABOR BREAK-OUT AS FOLLOWS

- MATERIAL: 55% — BOZ OF TOTAL COST
- LABOR/DVERHMEAD: NOZ — 95% OF TOTAL COST i

o CRUISE COMTROL PRESSURE SWITCH MATERIAL/LABOR BREAK-OUT AS
FOLLOWS: (GI!VEW CURRENT SPECIFICATION)

- MATERIAL: 72X OF TOTAL COSY
- LABOR/OVERHEAD: 28X OF TOTAL COST

9 TEXAS INSTRUMENTS PRODUCES IMN EXCESS OF 10KK DISCS/YEAR FOR
SHAP ACTING PRESSURE SWITCHES.

- 20+ YEARS OF DISC MANUFACTURENG EXPERJENCE

o CRUISE CONTROL PRESSURE SWITCH REPRESENTS BREAKYTHROUGH 1N
AUTOMATED NESTING OF TERMINALS.

- CCPS REPRESENTS STATE OF THE ART [M SNAP ﬁCTIHG
PRESSURE SWITCH DESIGN AND NAMUFACTURE.

CLD/oan
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-

‘FORD SMITCH COMMOPITY TEANW YISIT
CRUISE CONTROL PRESSURE SHITCH

JINING JSSUFSR

o IN ORDER TO MEET NY9Z PROBULTION START-UP. [T IS NECESSARY

10 ORDER PRODUCTION ASSEMBLY TOOLING WO LATER THAN NOVEMBER.

~ NEED FORD RELEASE TO BEGIN ORDER OF TOOLENG.
o TOOLING NEEDS TO HE IN PLACE 3-6 MORTHS PRIOR TO JOB 1.
— MECESSARY TO HIT IN-PROCESS PHASE | REODUTREMENTS.

-~ AN 11/89 TODLING RELEASE NILL RESULT [N TDOLING
BEING IN PLACE 2/91.

- ASSURES AWY NECESSARY DE-BUGGING WILL BE COMPLETE
PRIOR TO JOB 1.

CLD/ DA
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MACHINE 4. P.TEST, CRIMP, & CODE |

LOAD FINAL ASSEMBLY
DOUBLE NEST]

| / OVER PRESSURE

X/

LNLOAD ALL
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_FORD SWITCH COMMOBITY TEAW YISIT
CRUISE COMTROL PRESSURE SWITCH

o TEXAS INSTRUMENTS HAS BEEM ENGAGED WITH FORD ENGINEERING FOR 2+
YEARS AS SOLE DEVELOPER OF PRESSURE SWITCH FOR WY92 ELECTRORIC -
CRUISE CONTROL SYSTEN.

o TEXAS INSTRUMENTS KAS OPERATED WITHIN AND CONTINUES TO OPERATE
MITHIN EXPECTATIDN RANGE/GUIDELINES PUT FORTH BY FORD.

o CCPS REPRESENTS STATE OF THE ART IN PRESSURE SWIFCH DESIGN.

o RELEASE OF TOOLING FUNDS IS CRETICAL TO INSURE JOP I IS5 WET IN
nyYsz.

CLE/ mAA
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increments approx. 10, I have
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HIGHLIGHTS
Swphen B. Offfler
Weak Exiing 09/01/89

and 250 pal,

peovocypes of the Powder-Metsl e
because they directly Lnpsct device proatfinust

e

Trapulse with

' into

Concon i disc

with Purchseing o obeain
Both e criesl

#1 md #1 showm am
Cycls st
sarvived J00K
contact gap. ‘W
mom travel,
We aw
ring.

RN

be can get lhwip with lnemasional purchesing fons Delles.

to go offibore 4 needed 10 find 4 botrer prica than Elco on the hexport. Jack
ma
Since the twistserminal Lisa [ belng scooptad, I hawe cremmd. skeches of te prod

d Like
tedls
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work closaly with et 0 mfine the woninal desipn for lowest posible cost

MPEOMBECH ISSUES: I'veshown the twist-maninaly o Bd K, md plan & secd slartobes
all the design concepts shows to ks for orisigee.

Esith Roberw will orpanien & formaliaed Cos Review to covor: maras of individesl pan
Mdmdﬂrw and final Gevics cost estimae, Teotstive dawe
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- TEST #221506500K MPOLSE TEST
ACTUATION RELEASE |-
——
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120+
110+
100!

i

= J

b

é JAD 5-7-69
i

SlEPLESS DISC SEAT

10 100 {000 10000 100000
LOG CYCLES

—— A, ACTUATION ~+— A/G. ACT. - STD. - A/G. ACT. + STD.
-«~- AG.RELEASE —+ A/ HEL. - STD, —»~ A/G, FEL. +STD.

150

4140
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1110
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HIGHLIGHTS # |
Stephen B, Offfjer
Waek Ending (/0829 :

SPECIFICATIONS: Wu've shipped wora of tho special s of S7TPS's with 3 viiety of
actastion’s from 150 w0 300 pel. We're waltng oo the diso deparement o orede discy o flll
a hole [n the range. Ford will use thess 1o help smpirically depemtine the kow-md sctustios
presume for Light Trock, 1 plia 10 discos this sesiing with Gary Klingler, and to understand

On the hexport, | am planning a wip fox mid-next-week 0 vitil Eico nnd obtaln dewign
aszlsiance from thedr enginesring staff. Our goul Is m drive the price lower than the cheapext
5TPS hexpon by atlizing design feanures ther are cost-effective for Eleo to produce.

The sealing system is very significant becanse Femures most be incorporated inte the dosign
of either the haxport, dise sear, or both, to accomodate it. We presendy have two designs
on tes: 1) O.ring In dovetnil gland, and 2) mandard gland with extrs Kaptoa te black
gusker extruzion, A thicd design, which uses the same cone principle ysen in valve and flare-

wing design. will be prottyped and placed on test ASA. W%—
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Hornal braka

Cyale brake en/off at ¢.9"
Cycls braka on/off
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Da-Act./No Braka

Normal braks

Cycla brake an/off at 0.9°
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Cycle brake hard on/off
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Hormal bhraka

Cycla brake on/off

Cycles brake on/off

Cycls brake hard on/off

Fress in/let braks pedal asslf
raledids
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111. TEST.FROCKDCRES AND RXOUIEDGENTY (sonc’d)

€. Lurzsnc laskags
1. Isac Raguicasanta

4. CLurrent lesldags iz to be cheaked with 300 velza, &
Hz alearnacing currenc.

b, CGurremt leakage is to te chetked;

(1) Batwann the svitoh lsads with tha ccntacts span.

{1) Batwesn the Lead and che switgh housing with
contaces olaaed,

{3) Ratwsan aithyy lasd and ewieah housing wich tha

contaccs epan.

?. Accapcance Rsoulirsmanta

a. Forsonformanas is defined as wny leakage currsnt in
sxcass of orw bundred (LO0Q) sierczmpars. .

D. Iipol Tast
1. Isac Raouirassnts -

a. Subjeet sexple switches to Eeotiom & ¢0 sstablish
theiz imitial switching presturea.

bh. PMoof tast is to be vowbucted waing breks fluid or
squivalent as the pressurs medium. Test prassuse
. shall be as specified on the pare deawing. Test
pressurs shall be isolated from pressurs sourss and
hald for mat lesa cham 30 sscordy.

0. Rechack the switches to Sastion A.
2. Mgartancs Rasulissencs
4. No avidenge of fluid Leadkage, serpaga, o drop in

test PraaEuIe greatar then 430 KPs, (41 PAI) ia
pacmittad.

b. A chaoge in sut=in and cut-out prasguras graater
than & 54 from cha lnitial valua im oot parmitted.

q9. Tha ceat samples must b dastreyed aftar Eseting.

' 13 V ER-FIV0.9P9%%.AA

PRAMM AR ] albEn
NAY B HIT--# Pt b e e sl g o
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1 Fesh RaguinsBanty

s, Test ths meictch for s tocal of 3N ,0D0 oyolea.
Cycls prassurs betwesn (low) 0-276 BPa (0-40 pai)
snd (high) 10,000 4 M5 WKPa (1430 & 50 pai).

1) @ - 473,00 cyalss: 13 £+ 1 wvolte,ttaocs curtenc to
wepicer functiom.

1 475,000 - M), 000 eycelam: 11 4 1L walta D.C.. 730
4 30 ma., par figurs &.

b. Eraka flu{d camperacurs to be 135 & L6"C and ambhienc
Cemparaturs to be 107°C min.

¢, Cycla racs iz £ Ba 110-130 ayzlas par minuce,

d. Swiceh oust open and closs sash cyels,

2. Accaphance RequiKmmnss

4. Aftar ilmpalas tesk chack to ssctiocs &, B, C, & D
using tha précsdurs establishad ia sagh seotionm.

b. Homoonformsncs ia dafined as sny switch mot mesting
tha oriteris in ssotions &, b, €, & D,

&, HSamples used fox this tesr sugt ba deastroysd after
all cescing im completed.

1. Iaac Raguicesent

8. st acrength is co ba chagkad uging braks fluid or
squivalent as the prassuxzs medium. -

b. Pressnriza the swiceh te &8.3 MPa (7000 PS1) miniwus
arsl held for M) saconds minissm.

1. Mpaantands RMoulzasanty
A. Monaceforsance is defined as any svidenos of fluid
luskags or paspage from the swizch er thressds.

Samplaz used for chia tent sust be dastroyed afesr
testing ix complatad,

7 11
Al oF ANVEED

1PN Md7-a2 [ TR RV R Y T ——"
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&, Mounme the switcah in the cest port im & mmidicy
chagbay. Curvantly ralajasd mating slactrical
connactor musc ba inscallad bafers start of tast.

b. HSudjest che switeh to ban {10} contisucus humidity
eycles sz Eallows:

(1) Raima tempsratuzs to 45 +10/-2 *C over L.]
houra; at 90-98% ralative Raaidicy.

{2) Bold Y hours at 65 +10/-1 *C ac 70-90% walative
humidicy .

{1} Lawar tampatacurs €4 15 +10/-1 *C over 2.3
hours; at A0-98% relativae midicy.

2. Sccaphanca SeQUiRAMDEL

a. Within 15 mirmates afcer completion of che tanth
bamidicy cyele chedk The switch vo ssccions &, §, €,
D, using the procedurs estahlished in sach asceion.

b. NMenconleraanss ia dsfinsd as wny witeh nst seacing
thy oricaria in ssbtions A, b, C, or D.

H. Zalt Spray
L. Iaat BaguiIssanca

&, Hount the switch in the test pett in & J4lt apcey
chandar., Tha curzently relsssesd sating alsacrisal
comnactor snd wiring sust ba inatsiled priex co
sCart of casc,

b. Exphie the switoh assembly o 72 heurs of salt-apray
par AFIM B-117,

2. Agsatasas Raduirsnenta

a. Aflvgr svposura, cheak the switch to ssotions A, §,
€, D, using ths proceduvs sscablished in sach
spatian.

h. HKemconfornanos la dafinad as any switch not meating
the eritsria in sectlond A, », G, oz D. Szmplss
weed for this tast past ba destroyed after all
caacing is conpleted,

8 13 Y EB-FIVC-5F924-AA
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4D Enginesring Specifioation
11, mmmm (cont d)
1. ¥ibration

1. Tasc ReqUiTARRNES

4. Hount che switch in tha tent pattc and attigbh chae
currantly talssssd mating slectrical connsocer
bafsra start of tast.

b. BSwicches ars to ba wibraced in all 3 plares with
alautrigal contipuity baing wonitored during the
snktize test. Sus Figuze 1 for myltoh srimeecion in
the 3 planas. Vibracios testa ars to be conducted
at oom Cemperatucs uilng brake fluld, wsblens sir,
or squivalent st che Pressuse medium.

¢, Intsinsl prassuts shall be saintaioed ac 0 XF'a G,
when the wwitch 13 1in the closwd posicion and 1.1
timad mak sotustion prassurs shown on print wvhan cha
swiceh e fn the opan position.

d. Vibrats tha suitch 4t 1.5 sm displacesent {pask-co-
peak) vhile varying the fraquaswcy uniferaly frem 3
tce 50 to 5 HE over a 5 miouta paricd.

w. Vibrira rha swieeh in alternate sne-hour periods in
che open and olosed positiona fer a total of B hours
in sagh pline. (Tetal test time Ls 24 haure).

1. Accapfapas Reguirsnanca

&, Aftar the entirs vibration saguanos chmek the
mritahas to sqotions A, B, C, ot b using the
procadura sscablished in sach sactisn.

b. Fonconforsance ia defined an soy svidenas of Laskage
or soy ohangs in slesttical cootimity/discencisuiry
during the vibratisn eysies, or sy switoh noC
msating tha oritaria in ssotioom &, B, G, of D,
Samplen usad for this tedt mist be deacreyed aftax
all eagting {n complatad.

9 13 Y ES-FINC-9M92i-AA
LT or NVED NUMBER

e ————
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4. MHome the swltoh in the teamk pare.
(1) Apply & 49 % 9 N axisl farce to sach Tezminal.

(2) Uith o pendulum apply u 43 3 5 W impace fores to
the swizeh housing 4t chw cormector and,
pacrperdiculazr ©o cthe oantarline axis of cha
switgh. Sus Figure 2 for fores appliascion
polnt and dirsgklon, -

2. Aopaptsnus RAQUITANGNTE

a. Check cha swiveh to sections A, B, C, and D using
tha proaedures sstphlished ip sach ssction,

b. Manconformance is dafined as any terainoal ar housing
- fracears, or any avitsh not sesating the criteria in
sectiona A, B, C, or D.

a. Moont tha switch in the tesc port. Yaouum tejcs are
to be esnducted at room tamparacucs using sabisnt
41T a3 tha prassare madiva.

b. Subjest the switch to 3 cycles of viounm from

-  aceespharia praawurs (760 sm K§) to an absolute
prassuzs of 3-6 mm Hg. Halntain the vacwas for &
minims of 0 panonds.

2. Acsaptance Asouiremsnce

2. Chask the swicih ve ssctions &, B, G, and D using
e precadurs sieabliisbed in sach asction.

b. Doncomformsnoe i defined as any switch mot mawting
tha oritsria in saotiogs A, B, G, and D,

10 18 _ V¥ menvemzea
mAM o AEVIESD MR

s PO m;r'-ﬂ o My e BT I i
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@D Enginsering Specification

&. Moynt awicelws in Ceat ports; tesc to be run using
aurrsntly relasmsed braks fluid.

b. Dlapsat tha fallowing procadurs 23 times.

{1} Lower the switch and Fluid tampeaTdturs T at
least -&0°C,

{2) Cycls che switchss Tan tTioes at 10
seconda/eyelen. Ons cycle consiets of a
presgura variacion from 4 - 276 KFa.G (0-40 pai}
to 10,000 3+ 348 FKPu.G (1430 & 30 PSI).

Hots: Ovicch mast opem atd closs sash c¢yeolse,

{3) RLaima switeh and fluid tempacaturs to M*C
ainimam,

{4) Rapeat dcep 2.

¢. At completion of Zkep b, cheok awicohas par mections
lI lq. :; -d nu

2. jucapcance RADULTSSAOLS

4. Ponconformamss Ls defioed s mny avidancs of switeh

fiald laskags, sevpagn, or not wewting the crityria
of asctions &, B, G, and D,

M. Fluid Exstacenas.
L. Iaat Raguirssants

& Houne tha switoh in tha cast pore and orient as -
inszalled in cha vehicls.

b. Install tha qurrently relsised macing alsstrical
*  cormeptor {with wire leads) co ths switch,

e, Ssquancially, imserss che switeh inte sash of the
spuaifisd filuids, at s tamparatura of 23 + 2 9C, for
321 sacord. Remows tha switch and drain sndd acers
the swicch for tha specifisd cims at Toow
tamperaturs, prior to imsersing into che paxt fluid.

1" 14 WV ER-FIVC-9FP24-AM

I;l: F‘D 3041'-!2 i bl b bivnl ey 43T B
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! pe—— i
dP ngineering Specification
I1l. IERI_FEOCERURER AND REQUIRIDNENTS (conc'd)
Fluid draio Tise -2tarasa Ting

Rafaranes Fual C 80 + 5 min, nivy
AYIM DAl
100a0 Engina 011 24 + 1 hour 14 days
Echyluna Clywel/ Hater 24 + 1 hour 2% £ 1 hour
30/%0 by Veluns
Braks Fluid 26 £ 1 houx 48 + L hour
DT 3 .
Autpoatis Tramgmisaion/ 26 2 1 hour 14 days

Powar Stearing Fluld
(samm) ESP-HIC134-0J

[soproprl Alcohol/ Watasr 16 4 1 hour
5075 by Volom

:

Bafavancs Fusl €, 24 # 1 hour
AITH D471 with
Hathyl Alrohol
83/1% by Yoluse

d. Par the flow Chare, subject the prascribad mmbar of
immacyed switches to the post Lmmsrsisn tests
rpacifiand balow:

II1. 6. Isgulss

IIT. Q. Bamidiey

ITI. N. %alc Spray

III. J. Tavsinal Strangth

- Asoantanss Rapuizmsnta
a. Switchas sust fully west the rcequizesents of cha
spapified pont iomersion tast.

b. FMemoonformance in defiocad as any switch nok mesting
cha criceria in ssccions A, B, ¢, or . Ssmplea
uvaed For chis twat wuat b deagroysd aftar all
casting in aomplaced.

12 13 ¥ E8-TIVC-9T924- A
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'. Engineerng Specification —

Iv.  STATISTIGAL SNALTNIS NETODS

A, For W, IPF-1 pud 1B-1 casce, al]l samples castad oust pass.
Baving all chs requirsed sample sice pasa will provida deca
to mupport ctha concluaism char the switch has a sinimum
rallsbilicy R, at & glven confidenns of . The notation
Pe-R iz incerpreced sy sindows relishilicy aqual to B, &£ a
confidence C; thus FMO0-,.50 seans & winimum veliabilicy of
0% nt 90k confldanoa.

K. All samplas muat pasd 14 tha statistical teast sceaptancs
eritaria arated for rests wich 100 fragquanay; or samplas
fzrom lots, which could have & variabls aizse.

V.  BEVALIDATION RXOUTREMENTY

A, Fo changa in design, matsrisl, process of compoment supplier
shall bs mada vithout prioc approval from che Telessing
Pradurr Englpwering Office. As part of approving a change,
tha relaaning Produsc Enginearing Offiow will eacablish cths
portion of tha Produot Validation Cests ragquirad to B4 Tun
to revalidate the switch.. The following tablas is to be used
az a guide in datacsining ths typs of temts Cequirsd for
revalidation requirssents.

Frecsns or Material
— —Losgoment Changa or Fax Supelisc.
1. Targinale, Comtacts, ok I11, B, C, K, G, M1,
Cormangar J. L. N
1. Casa or Housing All Tests
Dise or Diaphraga III, A B F.IL.K.L
Fiteing or Fluid Comeotion 111, D, B, P, W, I, M.

'}, Amwual revalidacisn L3 not requived on carryover switchas.

VI, LOT pENINRSION

A lotr is defined as oo aove then sight () bours of producciom
up to 4,000 plecss. If ehifta extand bayond alght (B) hours, or
mors than 4,000 piscas ara prosused in a shife, the product must
ha saparated into st lsast twe lats.

Rl

1% 18 WV ES-F2V0-9F9Ze-AA

FRAME oF PVEED ' NUMBEN

Yol PD 30702 v ataigns mev 508 1 man
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6!Mlu;nu_§n

VIT. ARGORD RETRIETION .

A. lacording and record racsntisn shall conform wich Ford Q-
101.

B. Proguariom Yalidation tsst results and snilysis aze k2 b
forvarcdad to che telsssing Product Enginering Offics balfors
approval for shipmwmc of produccion pmcts cao be granted.

C. InProcass tast results shall ba availabla at thes suppllez's
samfacturing facilicy for tha releasing Teoduct Enginmsring
Office and Yord SQA or firte taprassutatives Eo teview on
Engquast.

VIII. IMETRUCLIONS AND WCTES

All wwicchen ars to ba ldencified with che Ford parz musbar,
muppliner identificaction, and a dacs coda indicating fina)
aspanbly.

All st squipment and tear proosdurss for tsating to this
wpecification muk ba approwed by the Zelsasing Product
Enginsazing (ffice and 1w changs in spuipment or procaduurs may
be mada wichout thelr wriccen sensucrvanss.

Tazt paxt configuration ia shown in Figure ). -

O-riogs, Lif used in che deaign, shall ba fras from cuts, nioks,
t::lhul or any othar damags vhich would Tesule in & fluid
ak.

ALl wwitches must have a shipping cap installed over che port
cheeads To pravent contamination. All shipping caps suak be -
approved by the veleasing Produot Inginesring Offica prior te-
prodpction inoorperation.

All swicches that do not pass the calibratica tast are te
sithsr b readiusted sod rechecked, or worspped. (Salvage of
eomponent parts parmitted wich 1008 rainspsction).

If preduct nopcontsremwe ocours for tase Syocione ITI. B, €, D,

E, F. ol J, produstion shall ba acoppad and cha probleas

carrasted. All produstion lots shall bBe sortad 1004 prier to

shipmant. Suspeccted sonconfermanas of any shipped pares shall

;E?m immsdiscely ce the raleasing Produst Inginsaring
ad .

L noncemfornance of the statistical acceptanen criteris cccurs
for cest Sectiong I11. G, M, 1.'K, L and K, & causs £ racall
the subjeat wesks produotion and to sCop produstion mey resulk.

14 u _ -V pnve-andeeas

AT R S A L
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D Enginesring Specification ———

Ix. mmm

ASTHM 3-1l7, Sale Spray Tasting
Fard Q-101, Qualicy Syatem Stamwdard - 17843 Edicien

KS.FOEB-LLAGGh-AR, Epetification - SLV Asay - Wire Comnaccor

ES-F2VF-9C733-MA, Spacification + Jerve Awssobly Spesd Control

13 18
RAME oF
MAF WY S AT M
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&> Engineering Specification

16

b ol

L

-1

VIBRATION TEST - SWITCM ORIENTATION

Sy

FigURE I,

82N AXIAL
FORCE

|

- 45N
_ ] 1-| IMPACT

FORCE

TERMINAL STRENGTH - LOAD ORIENTATION
Flau RE 2.

'1-!

V BFR0-grgak-Ak
of AIVIEED:
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3@ -24 UNF-28 THD
0.0 x 45- 2.0 MIN DEPTH
. / FULL THREAD
87

# 3.10 l__ o 42%x |*
3.94 -
# 584 ReFarence
SAE TS5i1 OCT S0
Fisure A

- TEST FIXTURE PORT CONFIGURATION
FIGURE 3

1 _ 18 V EA-PV0-5090h-hd
FRANE o REVISSD M. M

— Es— .

m m m"-ﬂg L1 ] T Y —y
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4D Engineering Specification

- I3V + v

750 mA + 50maA

ULTRA FAST
RECQVERY

DIODE ~i7.3 0
000\ 300 mH  MINIMUM
+3 % '
DEACTIVATE SWITCH
TEST SET UP
FIGURE 4
18 18 V ES-F2V0-57924-Ak
FRAME o AEVISAD | Nuvan '

MAT PTY QA 72D vieemis niniams mrm 8w bt s
TI-NHTSA 000507




295000 YSLHN-LL

mwmummemmmﬁumim
REVIEW

CCPS MANUFACTURING

SEPTEMBER 29, 1900

. CURRENT AUTOMATED ASSEMBLY EQUIPMENT
QUOTES ARE HIGHER THAN BEST GUESS
ESTIMATE USED FOR CUSTOMER WINDOW.

* COMPONENT TOOLING INCREASES

POWDERED METAL DISC SEAT
MOLDED BASE

CRIMP RING

MOVE TERM

DIac

* CONTINGENGY (10%).

0.85K
500K
11.8K
15.8K

0.0K

1.37TKK

154.1

324K
134K
255K
12.6K
50.0K

1€0.2K
447 3K
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1989 1990

-; Ju) [Aug [Sep [Oct [Nov [Dec |Jan [Feb [Har jApr [May jdun fdui jAug Sep
{ | PRINT RELEASE L
2 [ FINALTZE SPEC _ o
3 [P0 NEGOTTATION A
4 | RELEASE T00LING B
| GASKET _
b | HEXPORT | ’V/ //{Z///
1 | SPRING G
8 | DIK SEAT v
O [ STATTONARY TERM 77 77
10 [ MOVABLE TERMINA PP
11 | CRINP RING | pzzzzzzizizia
12 | BASE WL N /22227
13 | DISK | R
{4 [PV TESTING | . B
britinl 22 a2z (CPS PARTS TORLING SCHENLE
Slack  filstoe o A/®
Bk OPSTOM Gate SR VA0
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MANUFACTURING
SEPTEMBER 28, 1900

SUMMARY

o DESIGN IS NOT COMPLETE. THE GATING ITEM FOR DESIGN COMPLETION IS BEING DELAYED BY
CUSTOMER SPECIFICATION DELAYS.

o THE DROP DEAD DATE FOR CUSTOMER PURCHASE ORDER FOR THE RELEASE OF DISC AND
ASSEMBLY TOOLING 1S OCTOBER 27, 1989. )

o THE SELLING PRICE OF THE DEVICE IS IN LINE WITH CUSTOMER EXPECTATIONS AT 1.97 WITH
40.0% GPM. (57PS SELLING PHICE IS $2.68 WITH 38.8% GPM.)

o TOOLING COST IS NOW PROJECTED AT 447K OVER THE ORIGINAL ESTIMATE. THIS OVEAQ R
IS SPREAD THROUGHOUT THE TOOLING. THE TOOLING IS STILL BEING FINALIZED. THE CURRENT
PLAN DDES NOT INCLUDE PILOT LINE.

o OUR ANALYSIS SROWS THAT THE LOST OF CGPS FULLY AUTOMATED HAS A $0.44 GAP TO THE
S57TPS COST.

o TODL&GABABEABSEIBLYM!HﬁHI.BlBEDDHmETDT!LGﬂHSﬂFAHAHI.WILLSAUEUS
133. K. )

L3000 VELHNLL



SEPFTEMBER 20, 1909

DEVICE FUNCTION OVERVIEW

PRODUCT EVOLUTION

CO8T 8TATUS

ASSEMBLY PLANS

T1-NHTRA 000872
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HEXPORT
pIst
/'" KAPTOM SEAL
- BISC SEAT
TRANSFER PIN
BASE ASSENBLY
TI-NHTSA 000372



2000 WELHN-LL

PRECISION CONTROLS DEBIGN ENGINEERMNG
DESHIN REVIEW - 18 MAY 1089

MYg2 CRUISE CONTROL PRESSBURE SWITCH

QVERVIEW

THE CCPS8 1S A REDUNDANT SAFETY DEVICE IN
A NEW, VACUUM-LESS ELECTRONIC CRUISE
CONTRCL DESIGNED BY FORD.

FUNCTIONALLY, IT REPLACES THE PRESENT
VACUUM DUMP VALVE BY DE-ENERGIZING A
CLUTCH WHICH CONNECTS THE THROTTLE TO AN
ELECTRIC ACTUATOR. -

IT IS PLUMBED INTO THE BRAKE LINE. WHEN
THE DRIVER APPLIES PRESSURE TO THE BRAKE
PEDAL. THE NORMALLY-CGLOSED SWITCH OPENS,
DISCONNECTING THE ACTUATOR FROM THE
THROTTLE GUTTERFLY.

SPECIFICATIONS:
ACTUATION: 150 PSI +~ 50

RELEASE: 100 PSI MIN.

BURST: 7000 P8I
CYCLES: 500K, O - 1450 P8I, 2 Hz
VOLTAGE: BATTERY

. CURRENT:  0.756 AMP

17 May 83 SBO 50-187

BATTERY

CLatn

asbelF it
nwlte

ML
MVTEEFLY




“m\'m METR-PACK CONMNECTON
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146000 YELAN-1L

(1)
TOOLING MONEY IS ABOVE THE LAST ESTIMATE.

(Z) CUSTOMER SPECIFICATION IS NOT SOUID.

(3) THE FINAL DESIGN IS NOT RELEASED.

a. DiSC SPEG

b. BASE GEOMETRY

g, SENSOR SEALING SYSTEM .

d. PRODUCTION PROTOTYPES OF NEW TECHNOLOGY
. CALIBRATION METHOD NOT PRUOTOTYPED

{4) SCHEDULE IS ON TARGET, BUT AT RiSiC

(5} TOOLING ASSUMFTION DOES NOT INCLUDE SOFT TOOLING OR PILOT LINE COSTS.

PROGRAM COST IS NOT IN LINE WITH CUSTOMER EXPECTATIONS, PIECE PRICE |3 ACCEFTABLE. .

T —
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085000 YSLHN-LL

MACHINE 2. BASE ASM & CA! IRRATE

\Cl(

-u:/ BEND SP76 & LOAD

/M.

— TWIST

™. CUT OFF ELDAD

/ <~ O g TERM

AN

MEASURE & CHECK LOAD INSK SEAT
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Z849000 YELHN-L

MACHINE 4. P.TEST, CRIMP, & CODE

UNLOAD ALL

UNLOAD 6000

LOAD FINAL ASSEMBLY
IDOUBLE NEST]

/ OVER PRESBURE




AMY VS MAWUAL LANOR,OH, 00N COST CONPARISON
SRBARY

FER K
!1m“mn!m’iliilil'illiillIlIil-lil '31?.?!
ml-“;:- m""‘ ---- AN RE BN BN RN SRR ELNNEREERNRN N "‘l!!

BAVINGS $133.42

A.K.I. #1 COBT {MOWTH OF ANG, 39}

TOOLMAFER DORWTINE & MAINT. 174ERE 4§ 27 $/ER....c....  $4,698.00
"mmmm PARTH . cuvavisr it tvinsdavsannanar *I.’l!.!ﬂ'
MOAT EXERMEIVE DEFNY (1 MOWTH OF 18T YRAR) .2 cvcovavesr #7,704.00

TOTAL #17,315.50

FROJECTED CCPS MONTHLY LIMELIOAD ...:vvvuvvrivrnssnrasa 250K iy
TOTAL DEVICE COBT FOR AMI.coavsrrarravsanvriasiaranars 65,26 §/K

A.M.I. m coar

l-“-:i ': m |.u mm .1-3: ‘InlllIIIIII-IIII-II ‘ﬂ.li
ml A A B AR ARy AP AP AT EA Y I I FRAT TR R IANE R ‘u-"ﬁ

“ 11“‘-l1'l'I'l"l.".l'l‘lllIIIIIIlI'IIIIIIIIIIiIlIIIII ‘T-"
m 1“.-.“"-"‘--‘"'I-I--"!|'I'Ii'l'l'l'l'll"liilillll‘.l 'ﬂ.!l

TOEAL AMI LAROR 15.09
A DAVICE COSYT .26

TOTAL AMI COAY.... §84.33

THNHTSA 000853




- ' 5788 V8 CCPS
COST EATIMATE 3TMARY

Nraso

CcCrR CCPS

cCrs SRMBOA POTAL

CPERATION RESCRIPTION wes STLAR ADTO AlFFO
LANCA OVERAGE (¢ 13. nm $31.18 $31.18 922 .09 $10.32
LADOR BUB~TOTAL 9271.02 271,02  $198.85 839.68
OVEAEEAD $308.%8 ﬂul.u §236.73 sLD2.24
DEFRECIATION -- - 0.08
LABOR TOTAL $579.98  $579.99  #425.82  #192.00
MATENTAL 9932,208  #741.01  $741.01  4741;01
MATERIAL YIELD (§95.47%) $37.74 933.60 $37.03 $37.05
MATERIAL SUR-POTAL 4070.02  ATT4.61L  $TIN.06  $779.06
LAROR & MATERIAL NUB-TOTAL  #1,480.00 #1,354.59 $1,205.69  3970.06
 OTHER OVENREAD 174.00 ulz 55  9144.44  #116.41
AUTOMATED R & M - $38.40 358.12
WOTAL DEVICE COST PER K $1,624.00 931,817.14 #1,986.53 #1,182.59
TOTAL DEVICE COBT §1.62 91.82 #1.39 §1.18

" A.M.I. LABOR RATHE IS NATIMATED AT 8.23 $/HER
: MONTE REM COST FOR OME A.M.I. I8 9611 § wll. 250K POB/NONTE

TINHTSA 000584



BAGE ASSEMBLY

484121
T4405-1
T4405=1
35779=1
74080-2

74171=1

I66A9=1
Ja6s8-1

3708 vu CCPS
WMATENIAL COST MATRIX

SEMSCA ABAEMELY

27290~2
T4074~1
27288=1
47288-1
27728=1
74073=6
740738
2T406~1
27408=1
TIE58=1
36686~7
740785
T4076=4
74078

T4178-2
T4247~-2

EX3433=12

74581~

-~
L
E .
—

:

TOTAL SENSOR $654.04

378 oy DELTA
§85.00 #as.80 k.00
H 01 [ — - ——
$15.90 13.27 816.63
$50.74 88,74 20.00
.21 §d.21 30.00
517.0% 116.96 $1.93
$42, 66 442.00 ($0.14)
P178.24 f151.72 y26.46
$218.91 4222.30 {§3.49)
§20.10 ¥15.60 .20

“: .y ———— -
'1' . : .. i o o
$30.24 B45.50 i115.24)
“1 .2,‘ i - -
H: . : 1 mTmEE 20 mmaaw
HL N R ——
T R —
.I 30 o T — -———
621 §4d.21 $0.00
428.00 §78.80 {947.80)
SaR.32 $58.32 M.
$20.40 $20.80 §0.00
— 'Tl « - t"r_! _lm]
$25.50 325.20 40.00
38,23 154.81
741.01 $81.27

| MATRNIAL MY8) 9632.28
" DEAIGN/PRICING WOT FIXRD

Ti-NHTSA 000322




373 V3 CCye
LABOR COST
e, |

ORFERATION DESCRIFTION

:@;:
o
SIS
H
i
§

EEE 4444
il
B
i
sia -
;o
2" Oh

AL
: =E§!i
oy
REE
E |

L
g 2
¥

{"L" TXEE)

ENS/K
CCrs CCF A
s TENBOR TOTAL
MAMUAL - AUTO ATTO
1.00 1.00 1.00
1.00 1.00 1.00
1.17
1.80 - -
1.50 -
1.40 -
1.80 - ]
1 - -
1.83 1.2 ====-
1.62 1. ——
2,91 2.5 —
2.7 2.7 ewema
4.72 4.72 --d_--
1.0 1.80  =ue==
0.30 0.30 -
1.9 1.8 —=—=-
I - u l - “ -
1.00 1.00 1.00
1.00 1.060 1.00
- ———— 1.54
-——————— - ——— 1.84
—-———— - 1.94
——— 1,08 . 1.00
33.78 24.79 .62
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' ccpa
TOOLING CONT MATRIX

FART § CORACRIFTION SUPPLIER K DOLLARS
*3433~-10 AR ANCC $63.00
3423-10 SFRING N . AMENT CAN $1.80
*3423=32 CRINF RING VALENTIME $37.30
3423-33 GAAERT FARKER 20.00
T4080-2 HOVARLE CONTACT BI&ELON g.00
74171=1 RIVET MILFORD 0.00
*3423=32 HSTATIONARY TERMIMAL K.F.BASALER $14.9%0
+P3423-23 WOVARLE TERNINAL & T KROTY $28.40
MH23=3 BEEXPORY RLCO Ji.00
23423=12 DISE SEAT AMER FWDR MTL $33.00
#3423=-28 FONMED DISC P.C. $20.00
27723=1 EKAFTON DUTFONT .00
74078 TRANATER PIN ' DT Co $4.00
74179=2 YERED CAF SINCLAIR §0.00
T4581-1 O-ADNN WINE' 3-FRECISION 90.00 -.

ASTIMELY TOOLING

TOUR MACHINES

1. ASHEMALY OF BECU AMM TO TERMIMAL

2. 34 0TATION ANT DASE ABNEMELY AND CALIBRRTION

3. 24 FIATION AN DESOR ASSIMULY TO BASE
4. FREBSURE TEAT

mm‘m III'IIIIIIIIII.IIII‘I '1.:1"1‘“

TOTAL TOOLING FOR OUPE .cuvvuvenavnnensnes il 606,00
mm IE N RN RN NN ] .1‘“-“

TOOLING TROM CUSTOMER .............-..¢..-.1,1ﬁ.4l
T0F OF CUSTOMER EXFECTATION WINDOW........ §1,320.08
EEBLTA.rcunasrsncanra (§447.48)

NOTE, ALT RATIMATES IN TODAYE DOTLARS

TENHTSA 000887



SS8000 VELHN-IL

MANUFACTURING ENGINEERING PRECISION CONTROLS
CCP8S MANUFACTURING REVIEW
SEFTEMBER 20, 1000
TOOLING OVER AUN BUNMMARY
WAL 18
. CURRENT AUTOMATED ASSEMBLY EQUIPMENT 1KK- 1.37TKK
QUOTES ARE HIGHER THAN BEST GUESBS 1.26KK
ESTIMATE USED FOR CUSTOMER WINDOW. )
- COMPONENT TOOLING INCREASES
- POWDERED METAL DISC SEAT 0.65K 33.0K
- NOLDED BASE 50.0K 83.0K
- GRIMP RING 11.8K 373K
- MOVE TERM - 150K 20.4K
- DISC 0.0K 50.0K
* CONTINGENCY (10%) 0.0K 180.0K
TOTAL

154.1

32.4K
13.0K
25K
128K
50.0K

1€0.1K
447 3K
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FOR000 YRLMN-LL

MANUFACTURING ENGINEERING PRECISION CONTROLS
CCPS MANUFACTURING REVIEW |
SEPTEMBER 29, 1900

SUNMARY

DESIGN 15 NOT COMPLETE. THE GATING ITEM FOR DESIGN COMPLETION IS BEING DELAYED BY ‘

THE DROP DEAD DATE FOR CUSTOMER PURCHASE ORDER FOR THE RELEASE OF DISC AND ,
ASSEMBLY TOOLING 15 OCTOBER 27, 1969, )

THE SHELLING PRICE OF THE DEVICE IS IN LINE WITH CUSTOMER EXPECTATIONS AT 1.7 WITH
40.0% GPM. (57PS SELIING PRICE 19 $2.68 WITH 38.8% GPW.})

TOOLING COST IS NOW PROJECTED AT 447K OVER THE ORIGINAL. ESTIMATE. THIS OVER -
IS SPHEAD THROUGHOUT THE TOOLING. THE TOOLING IS STILL BEING FINALIZED. THE CURRENT
PLAN DOES NOT INCLUDE PILOT LINE.

OUR ANALYSIS SHOWS THAT THE LOST OF GGPS FULLY AUTOMATED HAS A $0.44 GAP TO THE
57PS COST. :

WAMM?WHHI.MBH“WTHGM(FMMLMHEW
138, K :



HIGHLIGHTS
B. Offiler

Week Ending 100679
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style from the AMI, a multiple-disc device in hexport T-B-D, or 1 single, thicker dlsc which
Work is ongoing to make this decision clearer.

it is too soon to make n realistic decition on which strnsor will be used om CCFS:
the AFCC thinks is possible.
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HIGHLIGHTS
Seephen B. Offiler
Weak Buding 11/16/20

51 B gy
24F MWMM ¥ m:m ﬁwmmm mm
i nale b

LR T
i i e
: -5 mw jog 3 £
13 2 mm_ st aikakl il 1
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wmp and 10 Hz. (Spec. is 12] C

performed using our methadology (rather

testing of CCPS swiiches with 57TPS soapxs is
Bath look

1 speing causes » 1.5% redoction.
500K impulse cycles were run on the 57PS line, at room

AUTOMATION STRATEGY: Inidal
and 2 Hz). No failures occumred.  Pin window eests,

while the 57Ps



Page 2

Highlights

than Mfg. Eag 's) showed essentlally the same pin window, (006", for both the CCPS switches
and the S7PS switches run as & control.

MISCELLANEOUS: We should have no problem shipping 47 customer samples o Pitts by
next Toesday, We are picking up the required disc seats from KMS Machine Works today,
and Jeff DiDomenico will work this Sarurday to assembly the devices.

Joe Schuck i3 working to set up a meeting for me in Demrbom with the key Ford engineers.
Wehupg_tumllulpmﬂhﬁmhmntmhmnﬁn;. Thic witl et bappen until afier

I will be attending the Reliability Seminar conducted by Dr. Lamberson at Howard Johnsoa's
lomomow, end Fridsy Dec. 1.

TI-NHTSA 000604
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FORD NEXT GENERATION SPEED CONTROL
PROCESS FLOW CHART 77P5L2-1/2-2

BASE ASSEMBLY SENSOR ASSEMBLY
- .
[Rivet] . [Contact {Hexpon Fesd
Movable '
(Femio, o Washor]  LCaet
|_,(SpringTerminall, ~_[— . _ Kapton
L Ass;mbly Corverior
| Washer/Convertor
Sﬂillgnlrminﬂl Beze . N Assombly
embly (4 faed
Ingartion
Spacer
|
Stationary Stationary | Oisc|
Terminal —»{ Teminal oup
Cut inserion
Crimp
Agsembly
Unipad
PRESSURE TESTER
| Sengor Asaembly j+—
¥
Ervironmenta
Thread
% Protecior
L——»] Rase Assembly | Good t““d |
_ - Crimp Pack & Ship
Unload . TI-NHTSA Q00809

[ SPC Operation) . | Standarc Operalion | i e oo




PROCEEE STEP

BASE AESEMBLY
(AN AUTOMATHIN)

SENSOR ASSEMBLY

019000 VELHN-11

FORD NEXT GENERATION SPEED CONTROL {f7PB}
MANUFACTURING CONTROL PLAN

PRODUCT EVALUATION CONTROL  FREQUENGY
CHARACTERISTICS METHOD METHOD  OF TEST
TEFMINAL HEKGHT DAL INDICATOR ¥R Sper Hr.
TERMINAL PUSHOUT FORCE QAGES XA SpesHr.
TERMINAL SEPERATION/  PLAKS GAGE YR Spct Hr.
ALGNMENT

SPRING CONTACT WIDTH CALIPERS XA Spei Hy,
SPRING TORQUE FORCE GAGE ¥R Spef He.
SPRING BUMP HEIGNT  DIAL INDIGATOR ¥R Bpes M.
RIVET HEIGHT DIAL INDIGATOR WR 5Pcs Hr,
m m CONTINLHTY YR Spal Hr.
VISUAL QUALITY VISUAL YR Sped Hr.
CAMP DIAMETER CALUPERS YR Spear Hr.
CRIMP HEMIHT CALIPERS R Bpcs Hr.
VISUAL GUALITY WSUAL P Spo/ Hr.

24 Saplemmbbar 1001 WiNonr $S0-HM

FEACTION

SORT SINCE LAST OHEDK,

SOAT SNCE LAST CHELK

SOAT SMNCE LAST OHIECK
S0AT BNCE LAST CHBEDK
S0AT SNCE LAST CHETK
SORT SMCE LAST CHEDK.

BOFT SNCE LAST CHECN

SOAT SNCE LAST CHECX
SORT SINCE LASY CHECK

BORT SINCE LAST CHEDK



L1000 YELHN-LL

PROCESS STEP

- FilAL ASSEMBLY

(AT AUTOMATION]

FUNCTION TESTER

G.C. ALDITS

FORD NEXT GENERATION SPEED CONTROL (77PS)
MANUFACTURING CONTROL PLAN

PRODOGCT

CrAMP DIAMETER
CAIMP HEKIHT
BASE TOROLUE

FUNCTION TESTING
DURABILITY TEETING

ELEVATED TEMP TEBTING

RAMP THROUGOH

ENVELOP [HMENTZIONAL CHECKS

24 September 1991 MFVow 058-0133

¥R

R

¥R

R

FREQUENGCY

SpefHr.
SpcfHr.
Bpc/ Hr,

EAGH BHIFY

REACTION
ELAN

BORT SHCE LAST EHECK
SORT BINCE LAST CHEDY.
SORT SINCE LAST CHECX

TOOL RAOOM
ENGINEERIN
EVALIMATIONS

)
a

YIELD TRACKINGS
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HIGHLIGHTS

PROGRAM ISSUES: Ford I3 wery close to officlally confirming the sctuation specification
of 230 +~ 50 psi. Relsase ls incongequential. This applies w0 the lead pladform which &
Econoline van; forther work will bw doos ASAP u Ford to determine the actustion on
pasonger <ar. Ut Ln fak 10 muzoms the tolerspoe will be che sume oo pan-car.

Both muck mnd car brake engincers ot Forgl mre Iooking into the proof speclfioaelon, Our
goal 11 10 back off the 5000 pai spec, down 10 sbout 1500 pet. We should huve some Enpua
on this from Ford soon

;"Wud:i:ﬂwnuguh;nhd mﬁiulhwﬁtun:pedﬂudnn. We hwve glven Ford iy
reu on & marked-np STPS T'bird suspersion-control apecification, wich will

for discusrion ind negotiation of tha flnal spec.

£
:
¢
£
g
2
i
i E
:
g
k
£
b

The medel shup is working on the {and hopefully finai) heration of the
degign. Viricus rwsika bive beso made to

seal, These devices will ba tested uxing two of 130 pal inclp
various [ubricarts. Duve Brown hss daveloped s aingle disc with 250 pel acrarion,
A14" 30185, which will bs Life-tested independently. Wa have disc tankd wade In
mode]l shop (pefecily roand) aod blanks made. by APQC (vestige).

We have reeclved our powder-meral alugs. Tiwse will be machined by the model ghop o
dige yaats which are compatible with the oid CCPS design (because it is generally & known
quantlty) and life t=ted. For comparison sake, we can also run zing pamsy fcprolcolstive

of dis castings,

We've recelved erimp rings from Jaeques, which are tho sewer, nepped dosfgn, Thoee pans
burm & sbove 8200 pul .

E
E
1
Fet
i

3
b aragy

E
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250 PEI DISCS

| O CYCLES| 100 CYC | 350 CTC

(JEVICE RIACT |RIL {ACT
{39-15-01 241 |254 |283
139-15-02) 201 (254 fame
119-15-021270 |210 |289
[ B9-15-04] 275 |250 | 276
| 3-15=05] 274 | 247 271
| 39-15~06] 263 | 246 | id4
[39=]15=07] 280 |2314 1272
|39-15-08] 270 | 262 | 366
139-=15-0% 277 271 269
13915101272 :2'55 | 266
' | |

| A¥GE. 1273 12%% |71
I STD. [&.4 (9.0 f&.5

K .

IREL |ACT [REL JA{T [RIL

1252 126% |254
1254 |284 1252
1254 1282 |270
|Zad |27 [243
1247 1278 1245
1235 |264 |234
1254 |272 128)
1283 1267 1256
1257 1273 |262
1282 1268 [253
I

|250 1272 |252
6.9 17.3 |9.4

| 268
{28&
1283
f2te
280
| 246
12712
|28
(¥ ¢
{264
|

1214
8.6

| 180K CYC| IBOK crC| SQOK Cych

IDEYICE #|ACT IREL |ACT

{39=18-0F| 274 |24% 1278

[39=15-08]1282 (239 (286

139-15-0%9) CRACKED |

| 39=15-10] 277 t24% | 280

| | | |

| AWE. 21B |245 |28l
BTD. 2.8 |4.7 |1.)

IREL [ACT LREL
1251 | CRACRED
1237 1208 |333
| | [

1253 | TRACEED
| | |

1247 | |
1hill

I
|
|
i
|
|
|
{

| 248
1248
| 259
| 2490
1242
t2y2
3%
§25%8
| 289
IF11]
|

[ 247
7.4

{ LK C¥C

FACT
| 365
i2a6
1281
{274
1219
| 263
| 266
12M
1272
(]
|

1273
4.8

JREL
{254
| 250
t263
1240
| 243
1234
1283
1248
1258
|56
I

| 250
|8.5

{ YK CYC
FACT [REL
| CRACKRED
| CRACKED
{ CRACRED
| CRACKED
| CRACXEN
| CRACKED
1270|252
1217 | 265
|26 1219
1268 1247
| |

1260 | 245
| 26| 17
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25C P51 DISCS

| FORCE | BFRING | TRAKS)
AEVICE FIGRAMS|RFLECT|®IN+S|DISCIHOREDALT
IAFCC) YES 1260
|AFCC] ¥ES |272

| 39=15=-011
| 39-15-02|
[319-15-03|
| 39=15-04 |
| 39-15-05}
13%3-15~-05]
| 35=-18=0171
13%-15-08|
118-15-091
| 59=15-10]
I ;
P OANG. |

Fdbt]
230
195
200
ne
200
115
210
184
lo5

208

| BTD. [36.4

|0, DO#
10,005
10,004
14,004
16,006
10. 004
10,004
|8.005
10. 004
10,004
I

10,004

21¢
M
Zl6
il
R L]
213
214
21lé
211
213

214

10.000 |1.53

jBARE DISC]

(AFCCY YES |27
IAREC| No |28
(AECC| MO | 265
IAFCCL WO 1250
IDAYE| - |282
IDAVE] - 4278
|DANEl - 1277
|RAYE| - [27&
! } }

j } 1270
| | 17.3

IREL
1241
| 240
| 348
taar
1232
| 238
1260
|

| 263
|238
|

| 247
| 12
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290 Pol DIRCS

NO VESTIGES

EBDACTUH ION PS]] HELE& PS]

230 L1 1 hantit N TL]T]
i 10 100 1000 1000C 100000
| CYCLES

—— #8 ACTUATION— #8 RELEASF—— #7 ACTUATION— #7 RELEASE

280

g 8 3

240
230

—»— #9 ACTUATIGN— #9 RELEASF-=— #10 ACTUATION- #10 RELEASE
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