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HIGHLIGHTS '
wphen B. _

CUSTOMER ISSUES: Information hea surfaced that cur Light-Truek devics will be mounting o the
maser cylinder, which is sourcsd irom Tokice. Apparenty we'll be & second-tier supplier ta Toklen,
loe Schuck has met with Tokico people, who gave Jos a list of eachaical tesues. Most were trivinl,
i 3 couple significas fssues sufaced: ;

One, i soems Taldco has envelope dinension constraints and wold like 1,75 cverall leagh sfter
ingallation, This is impossible witkar nignificant mdesign. The acrusl dimension iy presardy
1.815" (noovinal), wmd is officially conaldersd 1.8307.

Two, they'd Hke o see 70K cycles 1o 1000 psi st 40 C. Ford's xpec at 40 C i3 2X0 cyelas 0
1450 pe. Hisorically, low-temp hydraulic sesi performunce is padcularly chailenging, &t Doug
Strort repors of Ins experieaces while devaloping the 57PS, wnd my own exparieni® concurs.

Our officid position, of course, 13 wo continue to conform o te Fond specification.

The Prss-Cas acomation specification prescary atands mt 123 +~ 35 prli Wae ore putdag a phan in
place 10 3t o Tostrix of mandard and TRW-Type couverters with vashous dacs in order s desormine
oar capability o mees the tolemncs.

Btuce Pease, Pass-Cir Bribie Engineer, contactad me regarding oue proposed Hemidity spec based cn
MIL-STD 202. Hix concerns were addreased.  He indicased o me that the tpec is ossentilly dane,
and will forwmnd & copy tight sway.

AUTOMATED SWITCH: Mechanizulon indicatey thay development is definitely naquired to refine
our calibration sechnique The stronary teeminal pessanily syrings back excessivaly. We wre
conducting springback sxperimens on wirt-EDM terminals with various ngiches and ribs so facitione
bending. We have begum o beninuwm various alterative idess, toch o implemenation of & INT
nyle stationary wrminal {a knows quamity for Mech.),

A productive mening with Bassler wat eld. Topicy included the above springhack canearns, and
elimipubon of the spring cvet by use of sither & raised bump o form a rivet, or & pierced hole 1o
form an eyekt. Bated on our 025" tevminel material and 002" ppring, Bassler will review the
sivgation and determine which approach is more appropriste.

GM TRUCKIBUS KBO: We hava parts availatle 1o build 12 devices. Sl will be AFT-myl with
rubbee diaphragm, and slx will us¢ a mandsnd crimp ring with Kepoon seals. We e asombling a
variery nf coafiguwatlons 1o dewermine our capsbility to build 2 deviee of this type. Wa will iife wn
awcording to GM's specs, & ! of 1KK cycles, 905% o 800 pri and 10% o 1200 pai. Kl A, has
provided 53PS switchen with 1pecial serminals and speings. snd thiz 12 wiil help him get o foel For
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than bernsd down. Semaplea of known-hardness txem will b

further mfiew the axpetinwas.  Another wie-EDM job will
lﬁmdhﬁuﬂhm&lmmﬂ

Mechanivation has requentsd cross-tsction stwxnbly deawings, as well as o X avoal model
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SENMIOR TEETING

SORLE

Ths goal of this teast is to provide information which will help to.
determine i1f the low-ratioc-gonverter (LRC) will be zopriate to
sset the Ford Page~Car aoctuation spec. of 125 pai +/- 38,

HCOPE:

Ywo ssnsor lote will ba run: one, using model-shop wmodifisd
converters and washers to provide the lower ratio; and two, &
control group which uses the same dizcs but standaxd production
convarters and wmahezrs. This test will be run on ssasors oaly; oo
switoh asaamblies are nesded, . The test wlll scovear an initial
characterixation, then u proof test, then m oycle tast.

FROCEDURE:

1) Have mode) shop modifly 20 cotrvacters wid washers.

2) Horking with a dipo lot wea have in inventoxy (22.3/9.1),
characterims 20 in the fres atats,

3) Diso asctustions will ocover m rangs, thaoratically in tha
naighberhood of 22.3 pasi. If any disa(s) ara obwiously
drastionlly diffexrent, remove them and raplaca with othex
disos from the same lot. '

4) Soxt tha 30 diade by ackuation and number them. ESeparate into
two lota of 18 by teking all sven~mmbearsd disce for tha first
lot and all odd-numbered discs for the seccond.

5] The aoctuation sigma on each lot should ba vexy slmiler, If
not, identify why not end ooxzect.

6} From the fizet disco lot; bulld the ocontrol group uaing
produation parta. _

7) From ths sscond diso lot, bulld the test group using the
model-shop modified parts.

a) Characterizs all 3} sensoxrs. Uss 2 overpressurs cycles to 800
pal,; then awltch 3 more times wid read the Sth.

$) Froof all 30 ssasoxrs to 4000 pel foxr 30 seconds.,

10) PRecharacteriss all 30, swit J times and reading thse dth.

11) Taks 5 devices from sach lot and rum 300X ayclas on production
squipsent, no intavaediate charactarizations.

12) At this point, a'decizion will be mada whethar to run the rast
of the devioss to 500K oyales. .

13} Racharactariza.

DATA:

Raoord tha following for each test lot; caloulate avarnge and
atandard deviatinn of spoh colmm of data: Free disc actuation;
VYirgin sansor achtuation; Proofed sensor actuationy Cycled sensor
actuatlon. -

Caloulate the following from the above; aguin caloulata mvg and at

dav of sach coluwms Convertear ratio (vitgin sensor / £ree diac):s
&% change from wirgin to proofed; and % change from virgin to

cyclad,
. : 4 5 BBO 03/07/90

TI-NHT8A 000870
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SORL:

The goal of this teet is to provide inforsation whioh will help to
datermine if tha low-ratio-conwvarter (ERC) will be appropzlate ko
mpat the Ford Pase-Car actusticon spac. aof 129 pai +/= 35.

SCOEE)

Twd sansar lots will bs ran: ooe, using model-shop modified
converters and washers to prowvide the lower xstior snd two, a
control geoup whioh vaes the sams disce buk standerd production
sonvacters and wvashers. This tast will ba run on sensors only) no
switch sssemblies asze oesded. The test wlll oovex wn tinl
abarastarizntion, then a proof tast, than & oyole tamt.

} Eave modal shop msodify 20 cooverters and washers.
2) Working with & disc lot wa have in inventory {(22.3/9.1),
charackarizs 30 in the fras Itate.

/: ) Dign sokuations will oover a rangs, theorstically in the
malghbozhood of 22.3 pad. If any Jddac(s} are cbviously
drastically differect, resove them and replace with otbar
digow from the suss lot.

74)  Sort the 30 disos by sctustion and mumber tham, Sepirats ints
two lote of 15 by taking all sven-nusberad disas for tha first
lot and mlil odd-nusbared diacs foxr the ssgond.

vB) e actuatien sigua on each lot should he vary aimilar., It
not, ldsntliy why not aod oorrect.

+6) ¥rom the fizat disc lot, build the oomtrol growp using
produckion parts.

)  From the second disc lot, build the test group using tbe
lﬂﬁl‘ H:Iiﬂ.ld P“h.-

)] mm[:- all M sansors. Use 2 cvarprassure cyclas to 800

w pei, thec switoh 3 mors times and remd the Hth,

9)  Froof mll 30 senmoxs to 4000 pai for 30 sesqondy.
=10} Ascharmtearizs all 30, swit 3 tises and reading the 4th,
11) Taka 3 davioss from sach lot sad :un J00E gyalas on production
qu:.lnnt, no intersediaste charsctsrizstions.
AL [ ]

12) point, a decision will be made whether to run the rest
13 of the devicess Lo 300X ayolea.
Reacharaccerise.

DATAL

Rasord the following for sach teat lot; calovlate average and
standard daviation of sach columm of datm: Fres diso sgtuation;
Virgin sensor actuation; Proofed swnacr acktuationy Cycled sensor
agtuatlion.

Caloulats tha following from the ab ; again caloulats avg and st
dav of sach oolumni Convertsr ratiotivirgin seasoxr / fres disc);

lmﬁnmﬂmumﬂm and & change from virgin to
et 580 03/07/50

TI-NHTSA 000878
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LOR PATTOD COMVERTER EROOF TRST

SOALL
To deternine the sawimm prood pressurs that the LAC cun withstand with
aithar 3138 or 43583,

SCpRPE:

Praliminary testing of the LAC showed what appearsd to ba digc (I013E)
daforpation undsr proof loads, reselting in pazsanent actustlon shifta
downvard (rel. oot meadured) on the ordar of 1DA. This tame will
attempt to quantify the spgnituds of the problem. Informaticn from
Jtan Romol indioxtas that 45508 gay help the situation, =0 the test
will usa botlh ES matarinls. Tsst devioss will be subjeck to increasing
proct losds, with approprists initial wnd final charmoterissticcs.

{Rotn: for this antirs tast, "charactsriistion”™ masns both wotoation
AN calsasa wvalusg,}

! dbtain 10188 disos, s=md A8 from previcus tast (22 psi).

RROCEDURE)
é] dbtain 20 LAC's from modal shop (axpachsd 04718780) .
] thtuin 45585 discs from Disc Dept. {spected 04/18/30) .

wvil) Initinl charsotarizse & duancicy of asoh diso 1t the Ifres
state, thea dok 10 disos for sach test lot which are vary similax
characteristiag,
Nesnsuxe the orcwn bedlght of all 30 disos.
i Budld & total of twenty secsord, ten of sach diss mat’l.
" f] Ioitially ohsrwcterisa all 30 senaozs uwd  followm 2
oTa Suzs oyules to 300 pgi;, switch thres mors times, take tha sixth
vif) Bephxrzte the sepsors and proof tast we follows: two of each
let are controls {ae test)y proof two of sach to 000 pei, 3000
Jlii 3300 pui, mnd 4000 pai,
- A Facharpobaxlse all sensors an Zollows: swlbch three times, taks

10) Decying 'nnn:-, zemove the discs, snd recharsaterize them
in €he fress state, and ressasure the orown halghts.

 ara a8 follows: Inikial Fres diso saot/rel: initial
orown haight; dnitianl asnpor act/ral; Zioel sensox ack/rel (after
proal) s mﬂlﬂ agt/ral; final crown halghtr % chyg asnlery %r/ho
nod & & by asowo helght. Hnﬂtudnlﬂnug-v?"n
for the columns. Instsad, draw foor scatter graphs (oo
lines Letwean data points). Uhwse-Flaphl ase-Car~the sansor data. S
mumununumumm-m_&m

ﬁbﬁ azaningd.

- s~sxls i pzoof prassare; aod the y-axis
is % chg. Use % chg oumbers directly, so that thars will be two data
pointe fox each of the five prood prasmures {countling the oontrols
Berc praaf prasaure} for sdch of the four graphs, - *

— ¥
joeh) s b,
{(Filenama: LACYWROOY) 3BC 04/10/90 s ¢ X #E
- el T N
_‘_"-l\-\.-? ] , ) ;:r*
. - -, i
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LOW RATIO CONVERTER PROOE TRST

GORL:
To determine the maxipum proof pressurs that the LRC can withstand with
aither 30188 or 43535.

SCORK:

Preliminary testing of tha LRC showsad what appeared to ba dizo (301585
deformation under proof loads, rasulting in permsanent actuation ahifes
dowoward (rel. not memsured) on the ordsr of 1l0%. This test will
attenpt to gquantify the magnitude of the problea. Information from
Stan Homol indicates that 45538 gay help the situstion, sc ths test
will use both 88 matariale, Test devices will be subject to inoreasing
proof loads, with appropriate initial and finsl charastercisations.

{Hota: for thias antira test, "characterization™ mesans both actuation
A0d releass values.)

EROCERPURE ;.

1) Cbtain 20 LRC’s from modal shop (expacted 04/18/90) .

2) Obtaldn 30188 disce, same as Irom preavicuz test (22 pai).

3) Obtain 45588 disce from Disc Dept. {(expacted 04/18/90).

4) Initinlly charactarize a gquantity of esch disc in the frase

atate, then hand-piock 10 diazca for aach tast lot which are very asisilar
in charactaristics.

5) Mensure the oxown height of all 20 disas.

8) Build a total of twenty sensors, ten of emch digpo mat’l.

T Initially choracterize all 20 wseosoxs as follows: 2
ovaipretsure ayoles to 800 pel, switch three more times,; take the aixth
raeading.

a} Separats the sansorz and proof test as fZollows: two of anch

lot are controls (oo proof test); proof twe of aach to 2000 psi, 3000
pot, 3500 pai, and 4000 pai. :

9) Racharacterize all sensors as followa: switch thrwe times, take
the fourth reading.

10) Daorinp all sansors, ramove the disos, and recharacterize them
in the fras stata; and remsssure tha crown haighta,

DATA;:

Column headings are as followa: Initial fras disc act/ral; initial
czown halght; indtiml sensor act/cel; final seosor act/rel (after
proof); final fras diso act/rels final crown heighty % chg sensox;
and & chg fxee diwc; & ochg orown baight, Do not caloulats any avg's
and std dev's for the aclumns. Instead, draw four somtter graphs (no
linas batwean datm points). Thess graphs are for the sapsor dats., We
will datermina latar if fres disc data or orown halght data nesd to be
axsitined. One covers 301 actustlion, ocne covers 301 relesss, and thas
othar two cover 45588. The x-axis ia proof pressure, snd ths y-axzis
is 4 ohg. Use % chgy numbars directly, so that there will be two data
points for each of the five proof prassures {counting the controls A
gero proofl pressure) for each of the four graphs.

(Filepame: LRCPROOF) SBO 04/10/%0
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Capacity In the cyeler is no problem.
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TO MAEE AND TIP MAY BREAR EASILY, WE WILL ALBD HEVALYATE & TWO PIECE
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IN BASES WITH CUBREHT DESISH
THIE WILL HAPPER TEIS WEER.

- BYTVE 0. WILL ALSO LODE AT A

HELP LOCE IH PLACE TU PBEVENT ANY INTEERAL MOVEMERT AFTEE TWIST LOCK.
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TERMINGL BEMDIMG TESY

IEVICE iz FEATURELESS i IDEVICE 21 FEATURELESS
Tei  X-DIR  Y-PDBT {-POST EPRMOEK 1! Y=DIR  X-IUR  T-PDET  N-POST SPRNGEE
2.0 0. 0010 0.0090 110,610  9,0011 5,000 00005 O.009
. 00 0,002 6.0109 10,0200 0.002! 0.0004 0,000 0.0184
g0 0. 0033 0,07 {10,025 0.0023 O0.001%  D.OOO7 00231
0,050 0, Q047 00233 110,0800 0,008 0005 0,000  0.0289
.63 0.0244 0.0285 110.08% 00023 G.0088  O,0005  0,02%0
0,6400 o.M Gy 1100400 0062 Gub0FE  D,0000  0.0308
0. %) o013 0.0327 1100430 0,0018 0.0131 -0.0000  d.0514
0. 0300 0. 014G 00340 110.0500 0.0015 00172 -0.0005  0,0328
1, 03K} o. 0198 0.0352 §i0.00% 0.0011 0,027 ~0.00U0  4,0933
O (G0 T, 0342 0.0%E (10,0800  O.0007 0.02%8 00012 0,032
0,059 o.0204 Co0%4 LI0 0850 0.0001 0.0302 -0.0018 0,048
0. 0700 (i) 0.0371 1100700  O,0000 000 -0,0021 0,034
ﬂum 'ﬂ.m ﬂ.m& 'I?-NH- ﬂ.m

|
0.7 0.0571 0.0 |1
K
i
I

DEVICE 3r NOVCH CWLT
-k X-DR  Y-FOST  X-POST ERANGEX i! Y-DIR  X-DIR Y-PORT  X-POST  SPRNGE
C.0100  G,0016 0.000h 0.0008 O.00R 10,00 00015 G0G17  0,0009 0.00RD
0,000 G.0024 O0.00M1 G008 0.97 JID.0200  0.0028 0.0823  O.00L0 0,077
0.0230 00025 0.0021 0.0008 0.0229 1104280 00029 00025 0.0 00279
0.0000 0.0023 0.0043 0,000 O,02%7 110.0300 0.0030 0.0 0.0000 0,025
0.0830 0.0020 O0.0067 0.0003 0,003 1H0.03% 0,003 4007 00080 00280
0,080 0.0018 00102 0.0000 o,0288 I0.0M0  0.0030 O.006T O.00M0 0,078
0.3  0.0012 0.028 -0,0008 O,0312 110.0430 - 0,003% 0038 0.0810 0,032
0,0%¢  G.000F 0.0081 0,001  C.GAIY 1IOLOB0  0.0026 OM01E1 0,000 0,0319
%0030 0.000F 0,025 -0.0048 0,004 1100050 G.0024 O0.02Z2F O0.0000 00304
0.0400  C.0000 0.2 -C.0021  0.0320 1iD.0M00 00023 0,038 0.0000  0.0818
0.0:%0 00005 0,0017 -0.0028 0.0333 [ID.04B0 0,002 0.3 0000 0.0
0.0M0 —0.0010 O.0341 -0.00B1 00339 |10.0700 0.082] 40370 0.0000 O,
0.070 -0.0014 0.0414 -0.0032 0.033 FD.O750  0.02F 0.0A2f -0.0001 0,092
11

DEVICE 5 RID OWLY [IDEVICE & RID OWLY

KR I-DR  Y-POST  X-PORT EPRNOBX I) Y-DIR T-DIR  Y-PDST  X-PORT EPRMIEK
0.0100 0,001 O.0000 05004 O.0090 (10,0000 H,0014 0.0006 O.0004  4.00%4
00000 00021 .00%0 0.0009 D.0170 (10,0200 OO0 00012 0.0000 0.0LEB
000  0.0022 0,067 00011 Du0E7Z UI0.0230  ¢.00 0.00%3  O0.0D00  0.02%7
00300 0.00ZF G001 D.00%]  0.021% 10.0300 0.0029 0,004 G.O000 0.02%9
0.03%0  4.0027 C.0070 0.00IC u0272 NO00N  O0DER 0.00i2 -O.0004  0.0288
00000 5.0 0.0012 0,000 0.0200 10.0M00 &.000% O.00F0 -0.0008 0.0302
0.04% 0.0023 0004  3.0004 0.0904 10,0450 00019 001X -0.0012 B.03%
0.0%0 0.0022 0.0!7F O.CO04  0.0025 10,0800 0.0012 0,001 007 0,09
0.08%0 0.0020 0.9211 -0,0001 0.9339 110.0550¢ 4.000% 0,0201 -0.0020 0.094%
00600 0.GGIE 0.005F -0.000F 000 flO.0A00  0.0001 O.0G37 «0.0050 0,03
7063 0.0003 0.0093 -C0010  0uQBNT POLOSSD -0.0KK O.030F -0W003T  9.0927
0700 0.000% 0.0837 -0.0014  0.0063 (10,0700 -0,000% 0,032 0,000 403
0.0720 00008 0.038¢ -0.0017 0.080F (1. 0730 -0,0000 O.0K1 -0.0040 D.OMY
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DEVICE 75 MOTTH b RIX
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Ol bwlits

X-Dift
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O 0L
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0. 22
0.0077
0.5y
9,0027
0, 0034
0.0014
2.0010
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0, D003

T-PO8T
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o1l
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)
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0. 0207
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0,0L87
0.024
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0.033%
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{-pogT

HL
0, 0004
0.0004
2. 0007
0, 0009
0, 0007
0. 0007
2. 0004
0. 0001
=0, Do
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1 FBEVICE $1 WOTCH E RID

SFRMB 17 T-DUR
0.0026 | o, 0100
0, 0089 1[G, 0200
0,025 10,0250
0. 8275 | M. 0300
{0314 1]0.03%0
0.0337 10,3400
0 O343 TG, 0
G090 [i0,0500
00362 {10,050
00358 | 10,0500
0. 0357 110, 0430
0381 130,070
0. 0364 70, 0TS0

X-DLE
(]
0.40014
0.0017
0.091%
0.0019
0. 0017
0.0004
0, 0012
. (0ey
0, 0008
0. D004
0. 0062
0. 0001

T-FOST
0. 0%
C.201%
0.0023
0, 0043
0.0043

0.0100,

0.0180
4021
&.0243
& a7
0. 0341
0. 0863
0. 0402

A«pgaT
. 00a1
{0001
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0.0000
=G 000
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-0, 0002
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TEXAS
INSTRUMENTS

»

dpril [9, L1990 -

Lisa Robinson

Ford Motor GComoany

SEC Annex '
15001 Commarcs Drlva MNorth
Daarbarn, MI 48120

" Doar Lismi

Attached, ploass find qual fty and reliabl 11ty Information
relating to Teak, callboration, and tenperature drift For the next
genaration crulise contro! pressurs switch which T! will ba
supplving to Ford.

As vou Wwill note, a significant portion of the rellabil ity data
actually revalves arcund the power stesring pressure awlitch whiech
TI s supplying €0 Ford. Sinte the cruifss contrdl prassurs
awitech ia & future production device, we Felt it best to present
information for a current production device which is similar In
nature. Alsd, tha test methodology described would ba fdantical
for both prassurs awitchas,

In reagerd to the wllnht and cost Information you regquested, this
fs ar ol lowal

Weight
CCPE 58 grams $2.08
Modified 57P5 70 grams ¥2.93¢

in deaigning the cruiss corntrol prassure awitch, we wera tasied
to provide & functional switch which utilized the latest In

. manufacturing technoiogy In order o provide & 1ow plece price.
To that end, we fasl we have ceveloped a switch which wiil meaet
or excesd all the goals Ford has put ferth.

1F yvou require sdditional Tnformation ar have cuestions baned an
the enclosed nformation,. pleass Ffeswl, Fres to contact efther
myesstf or Jow Schuck.

Sincarely,

Charles L, Duunlau
Product Marketing Enginesr
Preclielon Controles Departmant

cet  Joo Schuck, TI-FSE, Farmington Hilla, Ml
John Haynes, Qual ity Enginesr, Attisbhors
Steve OFfiler, Design Englneer, Attlsboro

THEXAS NETRLUGEENTE HICORPOMATEE « B4 POMICIT STPREET & ATTLISSAS, Lik coran
ADEHET-ADE v TELEX ENED1 = GARNLE TECRA

TIHNHTBA 000757
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. TruEEBURE SWITCHDATA  Porm 21605 TEST NO, 2[2 022 F

AEGUEITED COMPYL.
PEAFORNED BY

DATE .
DATE STARTED PATE COMPLETED | APPROVED BY

w Lok slnlae
-A3IECT TITLE:

CUNTOMER:

.—'t" /5 vui o8
AIAPCIE OF TRET) I=1't.  AEE  LAEKE-DIfy. P fo

1 %= E4 Mg

1830 ang  owet. DA é Frr

BewaALL- DIA  Awn @l —.pfp ¥ " ’”

£. 540

pw, peer 15 o, g

IMIT RET,
2ATIP

L2
54"
IHL {1
13, 55
ikl
13,13
Lt

4T 14
13,85
i'!..is '

ITH 15.80

z248 [3xc wg
Lz '

[N, .

—LE]

B3
M T

(1]
T 54
s 0. %
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GARLLI :
To determine the mazioue proof preasurs that the LAC can withstand with
alther 30188 or 45533,

SCORE)

Pralininury tasting of the LRC showad what sppearwd to be disc (30188)
defornntion under proof loads, resulting in permanent actuation shifts
downward {rel. not oeasured} on the ordexr of 10%. This tast will
attempt to quantify the magnituds of the problem. Information ¥rom
Stan Homol indicates that 43535 mavy help the situation, so tha test
Will use both 58 materials. Tast devices will ba subjact to incressing
proof loads, with appropriate initial and fiowl characterisations.

{Notes for this entire test; "charncterizstion®™ means both actuation
ARd releass valuss.)

EROCEDURE;:

1) Obtain 20 IRC's from modal shop (axpacted 047185790},

2) Obktain 301352 diace, same w from previous teat (22 pai).

) Obxtain 43388 discs frem Disc Depl. {sxpected 04/18/50).

4) Initially characteriza a quantity of sach dipc in the fras

atate, than hand-pick 10 diaca for aach test lot which are very similar
in characteristica. .

5) Massure the orown heilght of all 20 discs.

8) Build a total of twenty sensors, ten of sach disoc mat’l.

) Initinlly ocharscterize all 20 senzers us  follows: 2
mdmgrpﬂllm oyoles to 800 pal, switoh thras sove tises, take the sixth
Il [

ay Separnte the ssosors and proof teat as follows: ©wo of each

lot are acontrols {(no proof test); proof two of emch to 2000 pai; 23000
psl, 3500 pei, and 4000 pal.

8) Bacharacterisae all senaors ax follows: switoh three tines, take
tha fourth reading.

1) Dacrinp all sensorsa, ramowva tha disos, and racharactarise tham
in the free atate, and remsasurs the orown haights.

DATM :

Column headings are as follcws) Initial free diso act/xel; loitial
arown heighty initisl sensor aoct/rel; final sensor act/rel (aftar
proof); final free disc act/rel; final orown helght; &% ohg asnsor)
apd & chg frea disas & ohg orown height. Do not calculate %oy avg'a
axxl atd dev's for tha ooclumns., Instead, draw four soatter graphs (no
lines batwesn data polnts). These graphs aze for the sensor data. We
will determine later 1f fres disc date or crown helght dates neasd to be
arsmined. Ooe covers 301 actuation, one covera 301 raleass, and the
othear two cover 453588, The x-axis is proof pressura, and the y-axis
ia % chg. Use % chy nuubars directly, so that thexe will ba two date
points for aach of the five proof prassures (counting the controls B
sarc proof pressure} for each of the four graphs.

(Filenaoe: LRCPROOF) 4BO 04/10/80
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LON RATTO COMMERTER PROOF TEST
! FREE DISC TIMETTALY BENSOR  SEMSOR ! FOEE DISC (FIMAL |} SENSO® | FREE GISC ©1 CNG 13
P ODHITIAL | CROWN ! INITIAL | FIMAL | FINAL  CROWN It T0H 0 fCHE JCROWN i

{0EVICE § | ACY } REL |HEIGHT §ACT IREL |ACT {REL | ACT ! REL [HEIGRT!? AT § REL ! ACT ! REL MEMNT) [PROOFI4
PRI-i%+0] 20,0 1 0.3 ! Q.027 4127 0 52 NI M S$IBOE 0.0 00271 396 RIT U000 100 P el - S
15{-15-02 1209 ;10,0 ) 0.027 Jive ) 52 13T 152 (@0 1000 00.027 ') G.BF ;O BLBD Y E.ON -0.% L 0.8D )0 --- 1§
FSi-15-03 (20,0 (iG. 2 } O.027 iRV 52 VNEE 8 1909 0.0 (0.027 10 246§ .77 L-0L00 -5, ) 0,00 )r200R
PERQN0A (200 D B8 OLBAT Gila ) 53 GEIF L OGA 12000 {10.0 Q42T .75 0 BAAS f-d 30 LN OL0A L2000 D
PEE-1S-05 12000 § %% LLNET LR A% 122 54O JES.T 6 9.9 (A.026 07 -BoED V0.2 0-1.99 ) DL8F 300 ) r3d00 i
'5i-F5-06 201 | 9.9 § L.087 §i28 | 51 4126 7 55 01991 9.9 104027 1) OB § .57 (-1.00 3 B.Rd O 0.00 H!I]IJII 13
PEE-1S-0F TR0.0 10,0 7 Q.02F [12§ 56 021 0 35 [10.6 :Iﬂ'.i 10,626 1) <197 -1 1= 8 ) B (A0TSR U0
sGi-19-00 20,1 10,0 ) 027 [{27 ) 5B JiXd Y OBY I19.5 1 9% (D026 !} <354 )-LLTE 0-2.99 (aL00 0-1TO DRS00 0%
151-15-09 1200 JIN0 ) GLMET f1ER G 52 M2 G S ithE 9.5 025 ) -8.70 1 L3R 1-48 1.8 -To4) lra0AR )
FEI-15-48 :2F.0 (IMGD ) O.027 21B0 G 63 P06 ) 56 JE%D ) 9.9 (0.025 (i-t1.d5 ) RGE (-4 1-1.96 [-T.d) 1laf00 %
u'ﬁl'iﬁ'H Iil.l : T|3 = Uqliﬂ H:? = 3’ “3‘ H “ |H-5 i B|T Il.ﬂl u 5|51 I”-ﬂ! :'!rﬂ‘ “’.13 ! ﬂ-'i IIII = .!
IE]-14-42 1202 ) 6.0 ; 4.020 123 ) 42 MI39 ) 46 [20.5 % 9.0 [0.428 1} 450 ) 8.52 1-3.30 .80 F .08 [ - I
15-15-13 J20.3 ¢ 7.7 1 0,028 1235 1 44 135 ) d6 266 | 0.8 [0.82 H 0,00 § .58 f=d. 23 {04,29 1-3.5T7 )120R0 }I
(SI-15-1d 420,37 09 ) 0628 4132 ) i J132 48 '!l 40 8.9 10,827 3 000 ) 2T 1-d.23 112,66 §-3.5T7 12000 )
I5]-15-15 1261, 8.0 ! 0,038 1128 | 44 J126 ) 4] 120,01 8.9 [L.D27 .'.I -1.56 | .82 =543 {101.25 !-3.57 }ig0 ;0
151-15=15 ;2.3 .' 8.4 ) D20 JI2A 42 130 ) a6 1202 | 9.2 (02T I: 1.5 | .52 -5, 08 | 0.58 1-0.07 [iheeo il
(5{=15-17 1204 | 6.9 ) G030 J042 0 35 LN L A0 120,21 0.3 1.2 11 -2.B2 [i4.29 1560 (20.2Y 1-3.5T 113360 15
VI-15-08 22bad § V0 ) BLME (IO | 42 1125 40 1202 ) 0.4 [LRET | -3.00 -4.76 1-5.60 j20.00 (3.8 !‘HM i
AR D5-19 3214 L A0 ) AN D5 L AT LIRS G aS P2 N IRMET 1) SR (=426 1-6.54 .33 1-3.5T (14064 05
(S1-15-20 1204 ) 0.2 ) LM 1M 1R I 041591 9,0 16027 |} 1.9 ) L0 =T 00 [T 15T A0 )
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PRESSURE
PEIO)

o

Bsgazsuasts

£
2

1400
1500

PRESSURE
{FEIB)
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H
Log
200
20
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0,017
3. 0181
g, 0148
. 0133
a.0114
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=0, 0154
=0, 01579
=0. 0159
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-0.01588
=0, 0154
~(. DL
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=0, G132
=0, 2151

DISPLACEMENT
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0.0101
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0. D0&A
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=0.0103
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=0 0048
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=0. 0072
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iz dook om filly poedbctien-esady aswesbly sqedpsast, after P9
{Production Validation) and IF Phase I (machine/procens
capabliityl, Thans twe way actomlly W cosbiond someshat,
Ferktharesca, & "ponditisnal™ IATR say ba done if tha sansmbly
sguipsant iz oot Fully srodoction-rastéy. Mora datail will s
obtaioed %y Mika DeMaktia ot hils mapting sewt weah with B0A. T
alng lparmed Ford assigns BOA indlviduals by plant, mot by predese,
sg S0A for CCEA i3 tha sams as S5THA.

Out staggared start-op, bagloning with a sodified 57PE for tha
first M days, will havs to wedargo 4 raqualificatios separats fcom
the abowva. Tha EB spuc spalls cut which tasts wowt b eam Bassd
oo which asaponants of tha AT dssigm ars changed.

BELFONT {BOTE: THIS BELATES T30 ALL 37F AND COFH)r Outil yastarday,
Fass Car van favoring an INC flara Fittlag sansd partly on the fact
Fhat it i vary low potsatisl for alr sutrapesst. WBowerar, ths
Aallog suefags of the male aoaponant {per haspart} is wacy
eritisal, and complatuly sxposad. Uaa of this fitking wadld
dafinltaly casocli ln a cost incrsass, sctval ssomt v T-B-0.

Aftar aor saating yestarday, it ssams that PC bas cospaced notas
with Light Troek and decidsd to ge with the Fltting favorsd by LT,
the BAX J517 Invarted Flars. Bats, the sssllag seztfece o gor hex

il TOMIFRETE & niie

'
B e s

i - e
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L ULy adhll padl bbbl W el SRR PR ik bk F TN Sy Rkl W

prntut tha jeasd-ip thessd, wkich Eloo agrepd ta pwdu:; uithout
any oot papalty.

Alss, again doa to aic snirapment concarny, PC wanty the lacga

opauning on tha backisidn of the expoct to ba filled., Wa ars
*eaking intc sitber beilding tim haxport withouo the lapge 9pening,
s Fillimg 1t.

HOAIDITY TEST: I prasantad the cesults of omr theas—vay homidity
coparinon tast. ALL dsrvicas pasaed all Essts Ffoneticoally. Basad
oo commtics, Pord’d favorsd 15—cycke MIL-STD teut vay obvicusly
tha moit wavers by far, tba original Forcd spac. was msost laaient.
and wy favorad ceat, tha standard 10w-eysle MIL-STD full bekwsan the
two, Bowcs aprewd Lo svap pack Lo wy test.

ARLIASE 9FEC: s axplaioed & rationals, based on eviimated Cpk
mmbacs, for & sadwatiss in releass from &0 to 20. They ceally
don“t hawe 4 problem with this, as long sz thay acs peacantasd that
calsase will io fact teaks placa: WTe saxplained about the spaed—-
conteal’y logic wharshy, after a beaks—Lite Fallors, Lf our switeh
didsogagas the systes thea a kay—off cycls sast take placs which
Andlesatly meaans tha beaks prassurs falls ko =arc asd ooxr davles

if poarantsad to caset.

g SPEC IBSOES: T apmallic seording of savaral misasllanscon
itesn in the "Fotas and Iostrwobione® ssobion is baing opdatad to
raflsct the ranl world, based on omr internal (mality Assucance
Spaeification Jocumsnt OAE 2% (37078 ... pravisclay appeoved by
Tord BOA). T laft & copy of this IIM.:J: Broce will mea £o opdaks
thowe u'ul. I hilited.

~ "YELOME PHINTH / GAMELEGSs Bruca hay axked that wa sobmit a
cavizsed savalope print showing tha mav Flapa within abowt 2 weaks.
Turtharmerse, Tm oseds 2 clde-belight switoh samplan (37PEFS=3) with
tha ner flars and Filled haxpart in about & weak.

-
Auk Maating IT - EED EBEC dnnh
TI Cacsonmait Btwvw 0ffiler, Jou Scluck
Foed Facsoamelt dazy Flioglar

Thiz was an informal propres itatos/update ssatipng. Jom cbtaioad
tha mast pacent sohaduls dates For tha lead platforws... IBIR's,
4F and. 3F WD %, atc. Ha'll gat a copy of thean to ma for dea in
uplating o ovarall progzan schduls.

s dalivecel tuat daviaas at 70 pri and 150 pal for systes tacting
to take place to confirm the FC spec. Alsd, Sary would like a
carpls dnvizes which caprassat poughly tha als calassa for Bath
car and track. I Tve 23 pal davioss with ralassss im tha 10°s
and & 201 pai davice wilth &1 psl ralsass ... thasa will sulfics.

Bary is purweisg busimass At Facd Agstrelia, roashlir 40K wmits pec
vyear. Ha s baat ovt OM Holden's salsctronic spasd sostrol basad
on both cost and pacforsanca. Thay sant a fellp-sogivesrsd packags
rhieh will ba & drop=in. Xo idea hav tha Boeaks pesdamya wirlteh
=ill Fit ints tha systam, in terwd of fluld fitting, ete,

—
L il

ik Meating ITI - Light Trock 3pasd Contrgl e
FE Bweactmaly Steve OFFilar, Jou Hoback
Focd Pardonnal: Esceps Eawinll

grgpp_w_l_g?p_]ﬂ._i of boabshalls "off the record™:




pha., 1AL 1% DAIeA O SLECTIONLE Vi TACHUA-DSISD STITAM
pacforsance ve. cost. Bmorge sstimates that wiscrronic systam 13
10 pattier parformance but 25X mors wonayy this valys racioc sust
isprove balfore F-serims will sign op. ‘%% tn & poamablicy if
Flipglar =ao caduce cosc. Basger-gerien 20 o questigo for the sams .
reabon. Heomolina is dafinitaly sigaed op for the nav syatem, and

HE8 vill o0 i1vte pachagiog rawuss which will forca use of fha

w syitan as wall.

) LT has no plans at presant tn sawn Lo thke CCEQ. That i, thay
plac to egntings to pay A2.97 for 4 sodifted 57P3 indefinitaly
tayond tha F0-day cutaff. This do8s tof ssen they will pevar mova
to tha 32.08 awiteh, but it will ba dons "ib the foiura" an & cost
eaduction actisn., This is dafinitely Teing donw to avaid paying

& pact of tha L.3KF tocling. Nsading batwsan tha lines, T thiok
LT will mors to the CCPE ismsdiataly after PC picki up tha whole
tad for tooling.

faorga will nasd an ypdated sovelopa ssop. He”ll accupt satric ar
imeh, aithough ha‘s Dot under tha sateioatisn yun liks PC. HEa

doasa’t cars for "soft" mekric fcenwartsd lnchl, wprefwcring tros
ineh or “"harid® satric (coscalved from lnnteh an wwtrie, with moat

dim s LR integec mm].

Sagrga insiste that wa stay with &K pooaf, bot this is no problam.
It way biyg lden to sgvs the prool spac. ta tha prink to kaay - the

M amectly tha sams for truek and car. Bowsops Le LT Beaks Eng.

is playing around with changing tha angles on the JS512 spec., bat
Secrga will fight this. HBa's & real strong Baliswar in astablishad
standards. This 1s alsg why ha didn'k bat an syalash at the latest
changs from 15 hmidity cyclen back -to IO,

Qurh . )

Btuve 0.
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FORD MEXT GENERATION SPRED CONTROL
CCPS (T7PH) PROCENS PLOW CHART

— | Boae Assembly |

(Ceimp)
[ Uniosd |

Good Unioad
TI-NHT8A 000830
[Standard Operation |

ME) 11/40K



PORD NEXT QENERATION SPRED CONTROL
CCPS (77P9) PAOCEES FLOW CHANT

——{ Base Aszembly|
(Crime )

| tnioag |
S8FC Operallon

Good Unioad

TI-NHTSA 000831

[ Standard Operation | MO 11139
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Apwdd2 IT=C DIVeOCA) Ccoang77? BYRJIE ATads 08/ 02101 MM

. LJUNE 8, 1990

‘01 STEVE OFFILER s .
C1  CHAALIE DOUOLAB  CPFC

1 JOE SCHUCK oIE

W1 CCPS TIMIMG DATES

’I‘l ‘rl r-
FN=36 VN-T3 MUETRAILIA
- T - i I il ik el e e —r—
BlA JOB 1 /91 11792
o 8P (MmD) &/ s 15/81"Y
FH.2 PROD SOMPLE 70L/51 13/%1
Pri. 1 BROD SAMPLE /18491 12724790
V., 7/23/%0 S/04/770
e vt (esnD siiy)
REGARDE, WonET S A
JOL SCHUCK
NP TS T A6 AED

AT ed Fgalpiivl. By LR SATAS
w WA diamr § savel PFATE
B Mt AAAEE 6.

pilsdiLiry 2 'ﬂ-.ri-rwum.."' [ TY 4 ? -
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=0 = 352234 FR-AEM TOsaELR  SENT=0511/90 101435 AN
Rimiiy? BT=l DIVeOS0 CO=)0101 EY=EENE ATwOA/11/799 1043 AN

Tor Towm Charbonsan ELR Etan Homol ELE
Tava Cuarn ARLE Joho Rountmads HOXS
#ika Damattia FCOA Andy mckanna ELE
Chariie Dougian CEPC Faatn Robarts OE
Bob Hitt MFEC Joa Bebook JIE

FR1  Steva OFffiilar ILE

B+ MY 9i.73 CCPE Production Nembars

Tha Ford Crolse Conteel Freasscrs Switch will ba satariog profductico
ERBpOrarily sf & varsion of tha 57F8, tr b caplacsd si 9308 as
tooling i cesiy with 4 device bassd on thwe 32757 sabsor AR & BAW,
atttomated swvitch aspawbly.

Duvicen basad on the 37 switch ayssably have bean givan the Rombac
S/P6L3~x. Davioes basel s tha swhomated switch assambly hava bean
givan tha pwbar 770Siy-=x. (¥hars x,p, o & aca T=3=0). Two
varsions of sach awktch v3]) sxist, ona for Pass—-Car apd sna for
Light Troek. Diffarasaas batwsas the car and teeck davics inziods
tha ceior of the buse, tha location of the polacity tab, thw dinc
relibration, and certatin aissest(s) T-B—0 of the converkar
a53anbly.

¥a ars werking to defina the schadola, sanple gquantitfes, and all
othar detalis of pevaillation of the S4PE, and Prodective
Validation {P¥), In—Procass quslification (TP~1 and IP-2}, and IBIR
ol the 7THE.

Rapards,
Scava 0,
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BELVILLE DISC TOHAT ICIL

ACORE: A total of twanty ssnacrs (without switch assemblies) will:

ba constructed. All twanty will be proofed., At this point 10 will
bea apaned for poat-proof free-disg charactericaticon while tha other
10 will by oyolad.

ERQCEDURE 1
= Frea=diso characterizs twanty of the 1C lot re~heat-trasted
Balville disos.

-  Heagure the haight of the codverter butten ralative to the
washer on 10 deviocas. Thesa are to ke uvsad for tha proof-only
portion of the teat,

= Bulld twenty sensors, kesping track of whioh dlsce g into which
devices.

~ Parform an inltinl characterization as wsonl (2 § 600 ped, 3
more,; rasd Sth).

= FParform & 4000 psl proof test on all 20.

= FRarfora a post-proof characterization. Om the proof-only lect
of 10, uae the staocdard method (switch 3, read d4th} while oo the
lot of 10 to be oycled, use the overpressuse oycle mesthod. This
is to determine if there are diffexences in this test nethed.

- Qpen up the proof-only lot. Reméasure. the button haight and the
fraa dige charactarizat

Put the other devioss on a standerd 500K cyole test, no
j.ntn:ud.:l.tl:n charactearisatlions.

= After oyoling, do ths final characterization. Use aither tha
standaxrd or the cverpressurs method depending on results above.

- Opan up and do the final Iree-diso char.

900631 A8R0 filsocame: BELVIC2.TAT
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HIGHLIGHTS .

CUSTOMER ! PROCRAM ISSUES: Ww are presently working to Ooth-out a delailed
program schedule which comprehonds the marix of validation snd revabldarion ssting that

E
E

differential, Twelve sensors built with these discs s now on tast, axpecssd completion
Mondsy. -

LRC SENSOR (RELOCATED CUP BUMP): Tweive test devices sod twelve controls
complond & 300K oycle et By moving the bump from J70" nom.
the avermge mtio decressed from 9.5:1 to 5.2:1 which is in the right ballperic.

f
%
2

megsured on o Hmimd momber of devices showed o Sight docresss from 00537 o 003"
Disc throw decressed from 020" to 013", Afier cycling, both lows exibled wary aligh
upward drift, and very simdiar sigma's.

MISCELLANEOUS:  Runming piggy-buck with the Belvills discy, we are testing Smn
Homol's shamimitn crinp rings coq the standard Ford oopuolse test (SOOK cycles s 107C

ambiun and 133°C fluid vemp). Thia is to desemine if creep st elevated temperares
an isfue.

Jeff DHDomenico mmm-mmuwnm:mﬂ. [t fomitions
ua Intended.  He ls now in tha process of wiring up

cycier's STL The purpose is to shut down the cyeler If vhw circuit detects any one of 24
fvices switchi . _
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BELVILLE DISC TRET 1CII

SS0NE A total of twenty senscra t'l'.'l.i:huut awitch assenblies) will

be conmiznoted, All twenty will ba m: At this point 10 will
b spaned for post-proof free-disc arisation while tha othar

12 will by cyolad.

ERQCINANNE ;.
- Frea-disc abarncterize twesty of the 1C lot re-heat-trsitsd
Belville disows.

= Mansure the baight of tha asnwvertar butkton xelakive to tha
waghey on 10 devices. Thess are to be used for the preof-only
porcion of the test.

;“nlu.!..‘l.ﬂ tvanty ssneors. kesping trmok of which dises go inte which
cas.

= Forform an initisl chazsctacizstion am umoal (2 4 800 pai, 3
ASTE, raAd BER).

= PRerform a 4000 psi proof tastc ﬂl all 29.

= Parform a post-proof characterikation. On the proof-only lot
of 106, usa the standard method {(switch 3, resd dth) whils on the
lot ¢f 10 to ba.ayclsd, use the CVeIPressuCe oyals method. This
is to determine if thare are diffarencss in this test method.

Opuets op tha proof-pnl 1:!1:- Remapsura the button haight and the
!ﬂ- disc charadvterinat

= PFut the other devicww on a stamdard 300X oyols test, no
intarsediste chaxacterizetions.

= After aycling, do the final charsccerization. Usa sithar the
stapdaxd oxr the overpresmsce mathod depadding on results above.

= Opan vp and do the final free=-disoc char.

900621 BBO  Tilensme! BELVICZ 28T
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-ne aux 207713 TReNA? TOwzaim  GERT=0ws 2890 Clads B
E=004 STe( DIV=)O30 COm00101 BYWRAZ ATRO08/26/%0 03134 Bn

T0y Charlis Douglien CPRC
Joa HSchmek JIR
dary Envdar chG
vC: Tod Chatbaneas 1
Dara Carn ZAAN
Mika DaMattia FC0A
i1 Sctave Qffilar 801
5J1 Ealwav-Hawas CCPS Samplms (caf W53 #11364659)
el g 1 I 4.3 3 11]

I wpohs with Jam Cension at R-H todav ragacding thw sdbject sample
ragoatt. Ho ie treing to ssdt ao vogent dasdline with Ford Pana-
Cat on Q7NN Haiv trum mesd i3 20 devicas O7/06/%0. and annther
18 (oot 11 on 67713790, Thane particular samples will uia obr
standard O=-ring saal. (Mo SAK JI5i2 ipwertsd Flaca raquicsd IET.)
W havs (p stock 4ll cowponant pacts oemdad tB constroct 35
1amples. includicg tha naw low=catie-cenvarter parts. Tha caly
catstyoding isvoe is diss 1ifa, which will ba datermined AGAN, I
bave disacised tha posviblity of limited cycle Lifs (oo tha order
of a coupla handrsd £ ayelas wminiwom) with Jim, which saams t0
ne probles, and infarssd him that the davices will sast all other
1pees. A3 devices will ship ao O0F/058/%) wia Aicbocss. I will aeed
Markating ts 45 the necedsary papurwork bafoce 07/708/90 in ovdar

te ship thasa in tha mermal sacner.

Eagards,
Stave 0.

TI-NHTSA 000881



!‘ EFFICTENCY LINE® 22210

RiEPuw £ T ACTVATIAS  UATA /5., ifae
TN e I T TR T L 7 A el A Do A B -C Y
1] 248 »o 190 s} 22 - th ¥ .03 76 o G ne'% .t
al Inz "y a4 120 22 1 -12.3 L) 5,45 3% .88 (43 Tt
2] it ig 119 jZo 12-2 =9 £7 | 54 34 ~:LEL | &8 g
ol B TIES uy - "z 1.3 e 4.27 5o d 0 a i
. 26 & 128 130 5 %t -iLl &, B . -hE h5h & fE3
22 ne 12§ s 130 ~ it 1 499 5,48 e 234 | -n7F o
'l ez t2h 125 e 114 .9 Y .54 2.4 -a7 1 [N
"1 2.2 120 Hs i 230 —t1.5 & 5.08 -8 ~haT -2.% 1Y
"] %3 ns” 13% ras 154 ~lho 475 5. 04 2.6 - .40 0 1.4
1 27 124 Itk Jike 3.0 =139 At 508 o =k - L5 L
ul 7 e | ny | _na 12T | -nd A . A -7 =7 7
_—— Y s e of *| vy | <i2e a4 | 435 | -1t “5 40 | -mz * 22 *
13
¥ | 8.2 1280 o A l_ﬂ!ﬁ_rﬂ.ra 2N — sk 45 | 5.4 0338 L - Lo -6/ o.u" f’-!_{:l"l:‘?"l
oy ® od0 ez | nan |sef %] ez | wpo | sas | ew | gy | am |6y afliy/ 5o
r% ] IR bosh| Lsrleer/cen| a5 —— L 2 L 1 £.BFY e — ) — | w2/ 1%

298000 YS1HN-IL




—EE Maw 2718%% FR=KAZ TO=IARN SENT=A 2990 10r4s HM
Ri=0? BIsC DIVeQDID CC=0Q10] BY=FAZ AT=06/29/99 10144 AM

103 Joa Schuck ' JIB

rCty Tom Chacbonasy I
Cave Cparn IARE
Charlie Dayglas CRRC

FEv1 Stava Offilar- A1

£J1 Customar Action Itamy = CCPS

Jom. par tha Frogram Beaviav hald vastarday. thara ark & faw
cuseoaar Ltmws thet wa nesd €t addraasi

1) Bampis requiresants, fiom nov to JoB 1. Dates and quantztias.
womld vyou ask tha quastion to all thres groups (PC, LY, RLD) *o sea
if vou gat condistant ansvaras?

2t 7/lé thread J8]12 hexpact for PC. Wa have dacfficial anfa from
Fico that this ohangs will inacaksa our aost SO%. l.e. frow 22
capts mach to 33 cents, This will balloon ipto quite a cost
inecadts to Pass Car. We aca worhing to substantiste this infar
howavear, wa should keey Eeuce Fease apprised and maka surae = is
avara 9f osur position.

3) Specification. Whan I mat with Bruca a fsav veaks ago, wa
discusasd lowsaring tha spea. feoa 4N to 3K psi. Hacall that Wale
flomt and Bruce mentioned typicel proof sapac’s on orhar componanty
tund 2K pui. We pead te Fioalime this with them. Alsg, wa plan
vo Mova tha proof 4pas 0 tha anvalaps DRARt 1n ordar ta keap ona
spac for all applicaticns. .
4) Whc eaxactly is Liza Robinsecn, what”"s sha workipg on, ard wvhacs
1% shk comani up with this LBD +/= 50 iDac ¥

Aagacds,
Etave 0.
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125 ¥81 SENSOR: We've luid owt a pien with Disc Dept. to comtinue development work

oo the Belville disc concope. 'We'll first try inciplem discs with namow differentisl; then iry
differest dlze comter holzy; then try 455 materinl. Forther developmemt wotk T-B-D s

meeded to choose the best low-mmplificstion-ritio deaign, ekber Large-Ares-PButton ar



-Mag me=  291APF FR=KAZ TO=IABN SENT=QG/25770 10144 AN
E=00F S§Twt DIV=0)S) CO=O010l BYwEADZ AT=0SE/29/790 LO014&% AM

TO:  Joa SeMitk JIB

riy Tem ChicBbnapy T ,
Davya Czarn LARN
Chariim Douglas CPEC

FR: Stava Offfiiar EB01

871 Customar Actlion Itams = CCPHE

Joa. par tha Frogeas Raviav hald rwestarday. thars atre & faw
CUsSTomer rteass that wva naud to addrassc

11 Sampls raquireawants, from now to Job 1. Dates and quantities.

Could vou ask tha quastion 'to all threaa groaps (EC, LT. ELD! to A
LF wou gat consistant aosvacrs?

27 7716 theaad JE12 hexport for PC. Wa have uvoofficial anfo fram
Elag that this changa wiilil inarsass coor asst 50%. 1.8, from 33
Santy sath to 33 cents. This wiill balloon ioes quite a4 cont
anaraate to Pass Car. Wa ace workiang to sabstantiats thin infon
howavar, va should keep Bruce Faasa apprised and maka sora he ia
avara of our pogation.

3} SHSpeaification. Whap I mat with Bruce & Ia¥W vanks agq, va .
discusssed lowaring tha spac. from 4K to 3K psi.  Eecall that Walt
Blount and Bouaos ssatipnel typical proal spea’s on othar componeanty

-aupd 2K psi. e paed to Finalizs this wikth them. Alsg, wa plan
-2 MOVE tha proaf spsa to tha aovalaps priint in codar ta keap one
spac for all applications.

&} Who exactly is Lisa Bobinson, shat’s she working on, and whaos
t+4 Ahe coming up with thin 180 +/- BO ppac 7 ’

Angards .,
Stmve O.
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TERMINAL BENDING
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i 0 : 1 1 1 1 I I 1
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PERMANENT DEFLECTION (INJ
—— DEVIGE #1 ™ DEVICE #2
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90 KEY OFF:CLS
9% PI=4"ATN{!)

10
110
120
1340
tdn
150
160
L70
180
Esn
200
210
220
230

INPUT "CROWN HETGHT COF DISC (TOTAL): ":CR
INPUT "DISC MATERIAL THICKNESS: ™:TH
INPUT "D!SC DTAMETER: ":DD

INFUIT "CLUu# BIJMP DI1AMETER: ":;B5

INPUT *CONVERTER BUMP DIAMETER: ™318L
ANGLE=Z*ATN{ {CR=TH] /{DD/2}}

RM={ (DD/2) /{COS{{P] /2)-ANGLE)})

RO=RMN+{ TH/2)

RIE=RM={TH/Z}

HO={RO"2-{B5/2)"2}". &
Hl=(RI*2-{BL/2)"2)".5

DELTA=HO-HI

PRINT

PRINT "Distance between bumps reguired for this disc is:

":DELTA
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