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Ford P/N F3TA-OP924-BA (Tl P/N T7P5L3-3)
Sovnd Pulse Evalustion

Scope: Sound Pulse level measurements were made to compare the hwdraullc
disturbance during switch actuation between standard production switches built
with non-quiet dises and prototypes bullt with quiet discs,

Procedure: A Th-developed sound pulse test stand wag used to mensure the pressure wave -
generated in the vicinlty of the switch during a pressure ramp of 100-300
psifsecond. The pressure was maasured by a quartz pressure transducer with a
frequency response of 15 kHz.

The pressure wave - or hydraulic disturbance - genciated by a standard {non-
quict) switch is characterized by a sudden drop in pressure, followed by a
damped wave of decressing magnitede. The sound pulse value is determined
by measuring the vertical distance from the first peak to the first valley in the

pressute wave. (Sec Figure 1)

The pressurg wave generated by & quict swilch is chamcierized by dither 3 very
slight drop in pressure (O - § psig is an estimate), or a flayslightly increasing
slope in the actustion region, (Sec Figure 2)

Resulis: Twenty swiiches were randumly sampled from two production lots on August
6, 1992; values am reported in Table A.

Ten switches left over from & sample lot of quiet switches previously sent to
John Pelkey, and fiftoen additionel switches built on SﬁﬁBi with the same disc
fot were tesed; valucs arc reparted in Table B.

Discussion: The standerd switches, as expeceed, had & relatively large pressure pulse,
Yelues weore in the range of -27 o -70.5 psig. ,

All of the prototype quict switches hed a pulse that was characterized by either
a zer0 5[1:“ region or an almost undetectable negative pulse,. No values were
greater than - 1 psip. IthcxpncmdthnmofdmswmwuHm
'-m‘mnnauqmuaﬁﬂmnmnﬁ\hnmmﬂhﬁu While these
mﬂummﬂsnﬁiﬂmrHIpulh ﬂlempmdullimcmbﬂityhnsm :
For. the, Taurus § ‘mount application - a mﬁiusﬂlﬁﬁuﬂﬂm '
I.ﬁhﬁ;ma:umzr? hunumpliﬂmdqﬂmttﬁuhtd ﬁ‘wi
nuﬂse#ubl Wlﬁnmsliuidlppﬂmmbuupﬁﬁ*l w.istlmljwqﬁnl
ﬁp&ndmtummhhutmmmuymwh noisd fs:aveapaied.) -
'R h the components. A pulse level thrcahold Has not Heen established for -
.nnynueklplatfmmsluhi“m !
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TC: Dawve Czarn Clrculate as nesded. 7-28-92

FR: Dale Sogge
S5J: Ford 8llert switch test results
Attached are coples of ali the parinant documents pertaining to the sllent awitch,

The firet document Iz the resulta fram Ford's Test on parts with a range of sound
I??:als as tested by R.H. Walker. Ford says the oniy accepatble parts are #84, 01, 16,

The sscond document describas the details for all of the 3 sent to Ford.
. N #54 was used for the onginal repatabllity study so it has been tested several
HJead v fle  times and it has seen &t least one momths exposure ta brake fluid without any
i aidTs increase In sound levsl. It usas & disc from the first kit of pradu quite switches.
FE CH

“7?' Fhes # #01 was also used for the tabilty study. it aleo usas a disc from one of
*’ - the first four kote of quite ction.

L gt Fasesd 16 UBes A disc that | hed Judged to be shahtly noisy basad on tha disc
ve. e, Ciftedential, at the beginning of the project. Apparantly f's ok.

{205 « 23° 1 474 Ig high difiarential fallout from the production line. This davice sxceed the

g diffarential test Imit onthe flan! tester. Actual value gn the final tester was
gy unknow. Tha differential in the lab was 81.5ps! which |s probbly 50-55psi on the -

iy thiur b ine. Tha dact that this was quita aliowed ma 10 open the difiarential spec fram

y . s | 98 o BOpsl which has Incraased our ylelds. We may want to open It to 58psl.

Fowrme One problem though is we don't know why the ditiarantial should ever be that

i

e ” \\_l'ligl'l.

. Ahuaﬂmhadurethamndwmfurthaundmﬂmﬂmmmthnmnﬂm:ﬁm-
’ﬂ ve othera comieates well to Ford's testing. The only fallback in the test was that it
might not have been & blind test at Ford. :

} The next attachmenit ia the final specification sent to Ford. Ford will make this past of
| the englneeding specification. | eslecied a sound level of -1.5ps! based on the Ford test
: recuits. Cna difficulty with this level for the lg that we sgobalv won't be 1.33CPK
capable due to the device varistion and the large R&R (2 ; Fortunataly we do not
need to demongtrate GPK, we must only pass an audit on 12 ploes avary 6 months.

The final documant is a description of how to interpert the sound curves. Ford
requested thia for thalr Imformation.

Actlons

1)} We nead to modiy the envelope dawings iurgtﬂta switches to call out the ecund
test as spaecified. We may have to wait unti! the ES spec is Issued. - Charlia, Steve

2) Retest the returnad swiiches and then forward to other groups. - Dale

Regards, Dala : TI-NHTSA 004773
T, .
‘D _01!“ ﬂ\ ﬂ-«r{ r'hﬁ{,,yé J( .3'-' [N ﬁn—-
drs92-38, 7-28-92 {';, o / 7 o -":f f B dive @..«z: o
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st ' ' JULY 15, 1992

T0: B. J, Heevofs

ec: R. H. Ualkax

Subjact: Bvalustion of alternate source for 1993 SHO dump switch.

Elavan cruiza contrel dump switchas from Texas Inastrusents watre teastsd on a
1993 SHO tao sae at which sound leval and abovs could tha swltches 'i:- F6A0 &% &

wiabla altarnative te the parts currencly in uas,

" Elovan switches with serial nunbers listad belav wets testsd. Each way
prafilled with brake fluid and the right front brake was bled after
inetallation. & light indicator wired co the switch ves used to vorify swicch
actuyaticn., Padal feel wis subjectively svaluated with and without vaceum In

tha booater. All evaluations warw seatic.

Ligtad below are ths various resdings for psdal feel and sound level:

SERIAL NUMBER FEEL SOUND LEVEL{paigl
5 9 +1.%
oL - 9 +0.5
16 9 0.0

L 3 0,0
2y & "g*i'
24 3 4,28
56 A -6.6
53 L1 -9.4

.10 4 -26.2
59 3 -41.4
06 3 -81.0




. Conclusion; "The swicches with & sound level graatey than of aquil to zars

have an acceptable rating for sli padal fesl issusa.

S’Wuﬁm j?{xi((

Sandra L. Pogtall
B45-3305

TI-NHTSA 004775




TABLE A - STANDARD PRODUCTION SWITCHES

DEVICE # PRESSURE PULSE {psig)

PRODUCTION LOT B

DISC LOT 106 106-1 -¥7.8
106-2 -Ti.3
106-3 -64.3
106-4 -53.8
106-5 -51.3
106-6 210
106-7 -34.3
106-8 -38.3
106-9 -49.3
106-10 -60.0

PRODUCTION LOT B

DISC LOT 107 147-1 : -56.5
107-2 -70.5
107-3 -65.3
107-4 ' -54.8
lm's 'ﬂ}uﬂ o
107-6 -63.5
107-7 -63.5
107-8 4348
1079 -61.3
107-10 -62.3

QUIET LOT A

(SAMPLE ORDER (192-33-1 0w -1

CD92-33) CD92-33-2 "
CD92-33-3 "
CD92-33-4 "
CD91-33-5 -
CD92-33-6 "
CD92-33}-7 "
CD92-33-8 "
CD92-33-9 "
CDH2-33-10 "

QUIET LOT B 15 SWITCHES TESTED (Oto -]
(SAME DISCS AS

C192-33;, SWITCHES

BUILT 8/492)
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T/D 5.00e-2
TL -1.4880e-1

V/D 1.000e0
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HOW TO MEASURE A TEXAS INSTRUMENTS, INC. PRESSURE SWITCH SOUND PULSE,
77PSL3-1 CAUISE CONTROL SWITCH

1} View the lrace at full scale on the oscilloscope (no expansion).

2) You will sea two knes.
A sloped Ane which Ia the preasura a1 the switch {sokd Nne ).
This ine may be strelght and smooth or it may have a rippla. The ripple
Is the sound pulsa

A harizontal and vertlcal fine, {(dashad).
This line measuses the voltage across the switch. When the switch opens
the llne jumps vertically fram the bottom of the page to the top of tha
page.

3] With the trace still on the scope zoom into the ripple in the curve.

4) Move the curser to the wisual peak prior to_ the firs vallay. For switches with no
ripple estimate the polnt of major slope change to a nearly level line, .

5) Resat the vollage to zero el that level.

6) Move the curser to tha boltom of the first valley and read the voitage.
it the switch is quite use 6A Instead.

BA} Move the curser to the next slopa change, usually at the end of
& short flat saction. This Is a vieual estimate a9 such Is subject to
interpratation,

7) Mutlply the voliane SUpsWo" it (ref transducer scale factor) to obtaln the
magnitude of the rip Inbypai. (

PRS92-38, 7-27-02 1
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HOW TO MEASURE A TEXAS INSTRUMENTS, INC. PRESSURE SWITCH SOUND PULSE.
FOR 77PSL3-1 CRUISE CONTROL SWITCH

The same technigue works an a plotted curve.
A) zoom into the rpple.
B} Piot the curve. Figure 1.

The scalas for these lines ara Indicated In tha boxes an tha lek. The right side of the
box is drawn with the same line type as the actual curve (solld, dashed stc)

VID = Volts per division
Vy = voliage at tick mark next to Vy on left side of page

Therms are 2cm par divislon on the y axis

T/D = Time pav division
TL = ime al left adge of page

Thera are 2.5 cm par division on the x axls
€) Using a rulsr maasure the distance from peak to valley In cantimoters,
D) Multiply that figura by the wid value lo obtain the helght in volts.
£) Multiply by GDpaiivalt to get the pressure raading.

DRS\2-38, 7-27.92 2
TI-NHTSA 004783
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ps/92/72
GRUISE CONTROL PRESSURE SWITCH
SOUND LEVEL SPEC DEVELOPMENT

Background

A 77PSL3-1 crules control pragsure switch has bean daveloped for Ford Motor
Co. that ganerates vasy littla sound when the switch actuatee on vehicla. The reduction
of the sound was achiaved by developing a spedial low diffarential snap acting disc.
Determination of what was quite vs joud was done by testing a §mited number of parts
on a Ford Crown Victoria and a Taurus SHO. The quite swilch is now in production.

While the swiich is in production, further development is neaded to specily and
control the sound level on an ongeing basis. This repart describes the work that has
gone into developing a sound slandard,

To develop a standard swiiches were built with a range of disc diflerantlale
{differantial |5 the differance between actuation and roleass pressura). The swilches
ware then tested on a hydraulic system for the sound pulsa laval.

System Dgscription

To expediie the test a hydraulic system compatible wilh brake fuwd was
bormowed from the T Automotive pressure traneducer group. The system conslsts of
an alr to hydraullc piston with valves {o regulate the air flow (Figure 1). The piston ~
provides a 30:1 amplificaion %0 a micrometes neadi valve was used 1 oblain a
repeatable alr flow inte the piston. Tho systam was filed with DOT 3 brake fiuld. Oil
wasg inssrted into the switch port with a syvinge prior to Inslallation on the test fixture.
The system was bled by pressunizing and unscrewing the switch until the air bled
past the switch threads.

The system was actuated by opening a 1/4 furm valve. Alr then fiowed through
tha micromater needla valve set at fixed point. When the pressure
appraximately 500psi the 1/4 wrn valve was closed. This method generated ramp rates
in tha range of 100-300psi. The variability arises from sticking of the pision seals.

A quariz prassura transducer wes used 1o measurs the switch pressure pulse.
The transducer can measura to 15KHz, An FFT of the sound levels shows noiey
swilches resonant at ximataly 136Hz with two small eplkes at 1.4 and 1.9KHz.
Quite swilcheg are 2.44Hz, 73Hz, with small aplkas at 1.1KHz and 2.2KHz. In no case
was lho frequency greater than SKHz. .

The pressure lransducer was measured with a digital storage osclliostope
samphng at 20us par point which is good for measuring up to 10Khz,

Resully

A iotal of 75 switches were tasted, five in each gmuﬁ Switches Included tr.litﬂ
car, noigy car, quite truck, nolsy truck plus some made with special discs to achlave
an intermediate level of sound. Eleven switchas hava besn selacied for vehicle testing
baceuse thay reprasent the spacirum of sound levals. Thay will ba sent to Ford, wha
will test them on vehicle to establish tha maximum accapizble sound level. Ford will
than return the pans to Tl whera the sound levels will be raconflmed.

THHTSA 004734
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74
38
25
56
53
10
59
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Truck patis

are numbered on the haxport

ot product] h | -
Quiel car an 38psi
uiet car production 27pai
iot dev digg "n" 18
Qulet progd falout 615
Truck dev disc 50
m dav disc "L" ki
car prod Ta
truck dev disc 25
Noisy truck prod 148
Nolsy car prod 86
Noisy truck prod 176

42 gho

Sound lgvgl sect

+1.5psig ¢ v

.+0.5 p v o
v

B e

-2.5

-4.25 prot

6.6 eef

9.8 wike

-28.2

-41.4

-81

wil actuats at appraximately 250-300ps|, Car devices aciuale at 120-

ZBOg:i. depending on the typa. A positive pressure {3 where thera is minimal leveling
of the preasure ramp at the ewiich point. A negative reading Is when tha pressurs
suddenly drops down when the switch oparates.

The comrelation between differamtial and sound i not high because its possible

1o make quite swilchas with high differentlals. This ocours if the discis a
the manufacturing lolerances and Kaplon effecis cause e devica to have a nigh

diftarantley,
Conclusion

te disc but

The conclusion depends on what Ford finds dudng the vehicle tests, Tha
expacted result Is that Nolgy car devices will prove nolsy as they have in the past.
f part will he accaptable. Tha main question Hes with parts In the
iftarmediate lavel of -4 1o -15psi.

Alto the prod quiet
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HOW TQ MEASURE A TEXAS INSTAUMENTS, INC. PRESSURE SWITCH SOUND PULSE,
77P5L3-1 CAUISE CONTROL SWITCH

1} View the trace at full scale on the pscllloscope (no expansion).

2} You will see two lines.
A sloped line which Ia the pressure at tha awitch {sofkl Ene ).
This Sine may be straight and smooth o it may have a rpple. The rpple
is the sound puise

A horizontal and vedical Sna, {dashed).
This ine meacures the voltage across the switch. Whan the switch :Fens
the fino jumps vercally from the bottom of the page to the top of the

page.
3) With tha trace stlll on the scopa zoom into the rippla [n the curva.

4} Move the curser to the visual peak priar to the first valley. For switches with no
fippla estimate the point of major slope change to a nearly leveal lina. -

5) Resst the vollage to zaro at that leval,

6) Mova the curser to the bottom of the first valley and read the voltage.

if the swilch Is qulte use 6A Mnstead. -
8A) Move the curser to the next ar alope e, wsually et the and of
a shont flat section. This is & visual ssiimate as suoh i3 subjsct to
interpretation. : .

7) Mulflply the wvollage EOpsivolt (re! transducer scale factor) to obtain the
n'?agnimgeyuf the :‘b‘gFa inwpd. t

DRS92-36, 7-27-92 1

[1NHTSA 004797




HOW TO MEASURE A TEXAS INSTRUMENTS, INC. PRESSURE SWITCH SOUND PULSE,
FOR 77PSL3-1 CRUISE CONTROL SWITCH

The sama technkjue wotka on a plotted curve.
A} zoom Into the rippls.
B) Plct the curva, Figura 1.

The scales for theee lInes are Indicated In the boxes on tha laft. The right side of the
box is drawn with the same line type as tha actual curve {solid, dashed sic)

VD = Volig per division
Vy = voltage at tlck mark next 10 Vy on leh side of page

Thera are 2cm par division on the y axis

T} = Time per dvision
TL = time at left pdge of page

Thera are 2.6 cm per division on the x axia
C) Uging & ruler measure the distance from peak to valley in centimeters.
D} Multiply that figure by the vid value to obtain the height in valts.
E) Muttiply by SO0pslivalt to get the preesure reading.

DRSs2-38, 7-27-92 2
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TO: Dave Czam drsge-42 7-31-482
Mait Sallers
Steve Offier
Clair Balthazar

FR: Dale Sogge

g: 77ps preload

I have found some Inferesting results during my investigation of the misaing preload
assoclated with rattling quiet davice.

Moasured 20 discs for height et thw bump diametar {470 for car and 570 for truck)
and got the folowing:

Loud car avw = 0.0210" sigma = 0.00044°
Qulet car avg = 00198 sgma = 0.00024"
'?
Loud truck ayg =  00185" sigma - :
Quiet truck avg = Q0185 ggma=  0.00017"

All axcept the qulet truck ware from 5 ar mora lots. Quiet truck was one lot only.
Uslng the appropriate cup the caloulated preloads are (see attached sheets):

Loud cer -0070"
Chiat car -.0085"
Loud truck -.0073"
Cuiiet truck -.0069"
Since thers ls minimal variation In the migsing prejoad i we should change

the cup for all of thass products and maybe the rest of tha 77ps's aa well.

My target of 4.5 mills was based on cross sacions end pressure deflection curves.

mﬁuﬂm I think we should go to 5.0 mils. This wil [eave approx 2mils for washar
ng.

QUESTIONT Why haven't other products shown up as rattfars?

Whet do we need to do for evaluation if we want to change all of them?

Dale

TI-NHTSA 004801
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-HMS0 M= H20240 FR=SB01 TO=ZARN. SENT=03/135/32 07111 AM
Afm113 ST=C DIV=00Z0 CO=GOLill BY=EED1 ATw=0®/15/%2 OFi111 AM

TO: HBave Crarn ZARN
“Matt Smllmrs e[} =2
FR1 Steve OFfFiler SEO1

St Diecz Dim. Meae. for Cup Modifications

Al & guick check on Dale's previous work, W= measured the asapembled height
af a doren =ach, gulat and sn#p, discs, Thae disc measuremant wWas taken with
a4 dial indicator, az-ssaembled, u=ing an actual 27713 cup ant converter,
maasuring to the convertar bump. Each test lot of 12 repreeents 3 discs
taken from 4 different lots. Each disc measurement was repeated 2 tinmes and
avaraged to abtain tHe Aumbers used in the statistics.

The rasults track Dal=‘'s sxtregmaly well. The diffarence observad Was O.0011"
greater for the sanap disc, varsus 0.7012* in Dale s studv. Standard
Deviations also compared well with Dale s, at Q.0003G"/ 0, 00032" (snap/quist)
varaus C.00044/Q,.00024 in Dala’s atudy.

Regards, Stawve 0.

TI-NHTSA 004810




Texas Instrumenis
Proposed Silant Switch Specificetion -AEY A
77PSLA-1

The foliowing moditications are suggested to 1he Ford ES spec to cover silent switches.
Il TEST PROCEDURES AND REGRJIREMENTS

N. EOUND LEVEL
Test Ragquirements

The tesl shall only be canducted If spacifigd on tha switch drawing.

a. Check switch sound level at room temperalura (168°C- 35°C)
using DOT 3 braka fluld.

b.  Mount the switch in the test ponl of a pulse tester. A high
Frequancy (=10 Khz} referance transducar must be lecated

within 3cm of tha sensor. The referenca transducer must ba
able to resolve to 0.01 pst, The g&ss%e e between the swiich
& transducer must bo a straight ine passage must hava
a minimum diamster of 300"

c. Bleed the eyslam to remove air {from the Hnes by’
pressurizing the fluid or puling a vacuum.

d. Apply a le pulse from 0 10 3,448 KPa +-346 KPa (500
d#—ﬁﬂ;g } at a mmp rate of 700 KPa to 2,500 KPa/sec

101 pel - 362 peissc),

. Monitar the electrical mitch paint during prasaura ramp up
uging a 1kohm kad registor and 51 SUpply.

2.  Acceptance Requiraments
a.  During the pressura ramp the prossure at the ref transducer

:ruﬁ?ﬂ;uthauaamgaﬂvesp&ammmﬂmn-m.mlcpa{-

A gitve spike is defined by the distance from the first
inflectlon point in the pressure ramp to the bottom of the first
following valley. The Spike {if any) can be found within
approximately 200me of the electrical swiich signal.

DRS92-33/7-24-02
Rav-B, Lower sound limit added.

TI-NHTSA 004811




Propesed Vafdation Requirements.

M. Sownd leval
Production Validation, 12 parts, all must pass
IP-1, 6/mo, all must pass
IP-2, 12/8mo, all must pass

The flow charl would be meditied ¢ show that 12 f?m would be sound lested prior
to heingeusad for vibration (f), vacuum( K}, temp cycle (L} and impulsa (E). Three each
would be tested prior to the tests. It would then go thraugh the test with the remalning
ungis. After | KL, & E aro complete the same places would be checked for sound
again.

DRS92-33/7-24-92
Raev-B, Lawer sound Emit added.
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-MS0G Mém _ 20345445 FR=5BO1 TOwIARN SENT=OF/10/92 081256 AM
RimO%0 ST=C DIVaDO3I0 CC=00101 BY=SBOI AT=09/10/92 O08:256 AM

TOx HMatt Sellars MJISZ

cCC: Pave Czarn ZARN dohn Kourtagisa JKOU
Charlis Douglas CMF1 Steve McCopmy Coaag
Dick Garimspy RWG2 Danny 0'Dvriscoll pon
Mike Gicia MGIO ., Bill Swaet W34

FR1 Steve OFffiler SB0O1

SJ1  77PEL4=] Sample Needs

[ -1+ ] 4+ - FF-F 1 4 14 ;-0 ¢t bt F+—0 -3 [ | - ||
We have upcaming needs for samples for both a pre-production car bulld in
Auatralia, as well as a battery of validation teste. The schedule for this
may conflict with the planned Mechanization upgrades to the wovabla terminal
riveter and die sat; a8 auch, we should compreshand $t in_the inventary build-
up plans. Fer the meating w/ Mschanization held on Wed. (P2-09-09) ssveral
idoax were digcussea. Thess Ilncludeal

#* complation of reg‘d L&-1 bame assembliss prior to the upgrads

% pra-build of aaveral fest of mav. term. strip prior to the upgrade,
al)lowing tha base ssm. AMI to-bw run without mv. term aachins

+ build validation parts using the upgraded sguip. as scon as possible
(in jog mode 7)y using val. tasting to also prove-aut the upgradss

My short-~term nasdd/plans ars as followst

# Pty »xxu (to~be-datermined by Danny/Charlis)} for PPB build due to ship
no later than Oct 2y builld Sept 29 or prior

# Bty 100 forr validation worky bulld Qct OF or prior

Any atber unanticipated neads (within resason’) should be covewsd by the
praauild af strip wmentionsd abova.

Regards, Steva 0.

TI-NHTSA 004820
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=MSGE Mikw 207135 FR=VAGY TO=ZIARN SENT=0%/10/92 0155 aM
R#=m(Sy ST=C DIVaOODO CC=0g]54 BY=VAGS AT=OF/10/22 OF s v

TD» CEORGE HOLMAN RSi2 S/10/922 -l
CC: EILL SWEET FCME
STEVE OQFFILER SRO1 ' b H’b
DAVE CZARN ZARN
ED O-NEILL EJON
RUSTY STRUBLE RCBZ (’)J

FR# MATT SELLERS MJS2 1 ‘\J\
RE! K.F.BASSLER TERMINAL CAPABILITY ISEUES \ *} y,
s

R M T T . L L e e e o o o o o e o o s e o s e e O Y B

GEORGE, \M"\_,

K.F.BAESLER HAS NOTIFIED US THAT THEY CONMTINUE TO HAVE DIMENSIONAL
CAPREILITY IEBUEE OM THE 3&B8E-1 STATIONARY TERMINAL USED OM ALL
77/B7F3 BASED PRODUCTS. AS A RESULT, K.F.BASSLER IS REBUESTIND
NUFEROUS DIMEMSIONAL SPECIFICATION CHANOES ANDsOR BHIFTH. AFTER
LENGTHY CONSIDERATION, I FEEL THAT THE MOST EFFICIENT METHOD OF
EVALUATING THE FDTENTIAL IMPACT OF THESE REWJEETE ON QUR IMTERNAL
FPROCESSES, AE WELL AB OUR CUSTOMERS FROCESSES, IS TD HAVE
k.F.BASSLER TAKE THE FOLLOWIMNG STER3:

1.0 MAKE A& WHOLE PRINT CAPABILITY ASSESSMENT OF BOTH THE 3&998-1
ANE 34827-1 TERMINALS. =

Z.0 DETERMIMNE THROLIGH SELF ARESESSMENT EXALCT STEFE THAT HAVE EBEEEN
TAKEN, AND ALSO PROJECTED STEPR THAT WILL BE TAKEN TO.IMPROVE THE
CAPABILITY OF THESE TERMINALE TO ACCEFTABLE LEVELS. DEVELOP A
CHRONCLOGICAL LIST FOR REVIEW BY T.I.

3.9 SUFFLY BUPGETARY INFORMATION ON ADDITIONAL MEASURES THAT COULD
BE TAKEN, BUT WILL NOT BE TAKEN, BY K.F.BABSLER THAT COULD IMPROVE
CAPAELILITY ON THESE TERMIMALS. REGARDLESS OF COST.

4,0 DEVELOFP A CASE FILE OF EACH DIMENSION THAT K.F.BASHLER IS
EXFERIENCING DIFFICLLTY WITH. EACH FILE MUST GONTAIN A FROCESS
8TUDY AYERAQE, HIGHMA, AND TEST FOR NORMALITY. EUPPLY FOR BEVIEM BY
T.I. :

AFTER RECEIVING THIS GCOMPLETER PAGKACE FROM K.F.BASSLER I WILL
INITIATE THE FOLLOWINS STEFS!

1.0 DETERMINE EACH REQUESTS IMPACT ON T.I. MANUFACTURING PROCESSES
AND FORD PROCEBSER. MAKE CONCESESIONE WHERE POSSIRLE.

2,0 DETERMINE #HAT PROCESS MODIFICATIONS/PRINT CHAMGES T.I. CAN,
AMD IS WILLING TR, MAKE TOJ LOMPENSATE FOR PROCESS SBHIFTE BY
K.F.BASSLER. )

3.9 PURBUE FADM OUR CUSTOMER IF ANY RELIEF CAM BE NEQOTIATED DN ANY
OF THE DIMENSIONS THAT CAN NDT BE TAKEN CARE OF THROUOH STEPS 1
AND 2 ARNVE.

4.0 REPORT COMPLETED FINDINGE BACK TD K.F.BASSLER FOR REVIEW AND
TI-NHTSA 004822

1 BELIEVE WE WIULD ALL AGREE THAT THERE IS MUCH TO BE 9AID OF FACE

™M CARE PAMIEYARNSE AR TWUHECE Tvoaes Mg tedico PCRTA TR ¥ TRLEER AP

COMMENT .




PERMITTED. HOKEVER, DUE TO EXTENUATING CIRCUMSTANCES RELATED Td
THI® SPECIFIC ISBUE OTHER METHODS ARE DICTATED (AS OUTLINED ABOVE!.
FLEABE HAVE APPROPRIATE PRIORITY FLACEDR BY ALL PARTIER INVOLVED SO0
THAT RAPILD RESOLUTIOM OF THESE ISSUES WILL BE FPOSSIELE.

I AWAIT A REBFONSE FROM K,F.BAESLER . . .

REOARDS . . . MATT
xX124%

TI-NHTSA 004823
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Grir2-yp

Test Hoport
314-15-10

TEST PURFPOSE: Determine if quist sensors with noryl bases pinnad at low pin
Iangth;: % fail open at high tempsa because of the base dimansional change from
rogm ’

METHOD: 10 were made at contac prelceds from 0.4 to 5.3 mils. The act vales
ware racorded at tamp increments from room to 180C.

RESULTS: The results were somewhst Inconclusive, there ie some wariation In the
Bt ghit In the 4-5mil range that wae not expacted (see Plot). In general gelng from
125 to 150 to 130 the behavior was as expected with the lowest pine failing open at
the lowes temps.

By 160C assentlally all iengths ;.Hr‘m less than 5mils falled cpen. This concurs with
with steve o's measured shiit o 8.

Our mfg lower spec limit i3 8.0miis so | don't axpect any davice to fall open. -
For quiet passenger car the lower spec limit is 4.0mils so It would fail open at 180C.

CONCLUSION: 1) NORYL BASES ARE OK FOR 180C OPERATION ON QUIET
LUCK PARTS.

2) NORYL BASES ARE NOT ACCEFTABLE FOR 180C
ERATION ON QUIET PASS CAR.

TI-NHTSA 004827
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TO: Dave Cram dre82-47
Mgt Sallers

FR: Dale Sogge
8J: Target Pralcad

:ﬂﬂgﬁhnn.g‘-ls a report dascribing how the targat prefosd was determined for qulet car

in reviswing my irformation | found that | had mads a mistake and used +~2.Qmils for
the manufaciuring pinning capakbility rather than +/-2.5mils. Correctad analysls is shown
on the attached curves.

QUIET CAR: Calculated Terget preload = 7.0
Praload tolerance Em lege than zon

Discueslon: F"Inng:)%at 7.00 Wil produce devices that fak slightly below BOpsi
at 150C. This does not account for the spread In the high temp

bage shift sither. it assumes all basas shift exactly three mils.
Since the actual operating temp Is 125C, and pressure shift va pin
length at temp studiss shown no prassure drop untll leas than 2

mile preload at 125C, Tharefore, pinning at 7.0 should be ok

QUIET TRUCK: Calculated Target preload = 10.6
: Praload tolerance = less than zera

. Discuaslon: Pinning at 10.6 will produce devices that fall slightly bekow S0pEl
: at 180C and exceed 300psi at -40C. This does nat account for
the spraad In tha bass temp shift.

Pressure shift vs pin length at varous temps shows that the

ro etarte to drop at pin lengthe somewhere between 4 and

mils. Six mils ia lege than the jow spec limit of 81 20 no
prassure shift ahould occur

Tuhemthaufaslcinmnandtnmifhamllmitsmnha
. Increased to 190-310psl. Or et leest see if the customer can
tolerate this range.
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For rawark purposes wae can use the fellowing tolerances:

CAR 7.0 -0.0 +0.5
Truck 10.6 -0.0 +0.5

Thig is besed on the anqlnuﬂnu jucgament that very few parts will fallout at 300pal
and these few can be tolarated.

The ina needs ta ba inlarmed of these new ¥mits, assuming Czam concurs.
Note: This analysle assumea thet the static measurments Indioate where the prioed
really (8. Crimping can incraase or decrease the preload depending on how tight It ia.

The LVDT work should be continued to find whera the preload e really at on an
assambled device.

Dals
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ESTABLISHMENT OF QUIET SWITCH
AND QUIET TRUCK PARAMETERS
BASED ON NOMINAL DIMENSIONSE

The quiet passenger car parameters for manufacturing were established as follows:

1.

10.

Measure disc diff n test fixture using 2° disc seat. (Dele’s special version.)
Assambie a range of discs Into sansor asvemblles.

Tast sound puise to find a maximum diac differential thet will have a puksa of less
than -1.5 pal.

Build six eensor assemblios with discs from late meeting requirement #2.

Plot sansor curve using an LVDT tracking the top of tha_dsc. Plot all six curves
oh top of each other 1o get a visual indication of disparsion.

Draw a lina horizontally. across the page at 90 psi and 200 psl.
90 psl is the lowast the act can go and stlll bo acceptable to 1he customer.
200 psl Is the highest the act can go and still be accaptable o e cugtomer.
Prior to davelopment the Ford spec was:

Act 1254 35 paig

Ral 20 palg min

Tha customer fek it was akay to increase the upper kmit on act. It was apened at
200 psl basad on our combined experisnces.

Draw & vertical iine &t the point 50 psl intersacts the lowest act value cunva.

Maasure from thia point over 5.5 miles and mark the spot
(3.0 mile for 25°-150°C tarminal movement)
{2.5 mile for manufacturing capability consisting of

4+ 0.6 dn pin and sanaor, » 2.0 on base caibmtion

From where the highast act valua curve crossea 200 psi measure teft 4.5 mils, 2
mils for coki temp shitt and 2.5 mils for pinbass manufacturing capability. Mark
this point.

Draw a line haltway between step 7 & B. Thie is the target prelnad with Step 7 &
8 defining the tolerance on the target.
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T1.  If the tolarance range is nagetive (overlap) pick the mid point and then calcutate
the actual worst case act prassunas.

12.  Decide If the twoleranca Is okay or If the tangeat valve should ba shifted one way or
ancther to avoid fallures. For exampla, shift the preload 0.5 mils higher {to the
right] o reduce the tisk of high temperature open circults.

Shifting to skghtly higher preloads + 0.5/+1.0 ssems desirable at this tlime because
a davice that opens at high temperature is immediately recognizable by the
Qustomer ag a fallure.

For quiat truck the same sieps except this davica Is know 1o operata at 182°C.
The customer hag malted connactors.
Use 200 psi min act
300 psi max act
40 psl min reloasge

5 mil high temp mavement 25°.182°C
plus 2.5 mil manufacturing cap (test 302-15) _

NOTES: 1.  Bases are callbrated, resulting in a truncated apread of + 4 mils,
nomally distdbuted. Tha lot is apllt in half at the mean. The low
hatl of tha iot is used with a pin t mil kesg than cakulated based on
the mean of the entire base population. The upper hall of tha lot |8
pinned with a pin 1.0 mit longer than nominal. Pin and sensor

capablity is + 0.5 mils.

|2 |Je——tz

LD tHh
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NOTES: 2 Thatemperaturs shift is taken at 150°C even thaugh the max temp

required Is 126°C. This gives an extra cushion. Temp shift taken
from test 302-15-24.

Léé LI 7
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TOQ: Dave Czam drs92-46

Matt Sallers
Steve Offliker
Bill Swaet
CC. Tom Charboneau
FR: Dak Sogge

&j: 77ped-1 prelaad capabillty: VEA

In the prcass of mrrauﬁngatha proload for the qulet disc | wanted to understand the
tolerance range we could hold on preload. The resulis show that the design was not
sven capabla as tuleranced on the prints.

Inla\l?ﬁDE THE ASSUMPTION THAT WE ARE TARGETING PRELOAD TO ZERO +-

. ERINT CAPABILITY _

Disc praload 1s defined by the print dimension shown in figure 1, assuming no crim

ahlfts, If the print tularanbgas ra;msant thrae slgma Imits, 221(:!1 they muatlg' numranf:
then the stack capability can be calcutated by root sum square mathad (assuming ail

pans have a nermal digtribution). Since there is no tolerance on the disc height,

aotual measurements are used. :

Disc 0198 +0007
Kaplon 10020 + 008
Canvertor bump to convartor diaphragm surface {CONVTOP) 1650 +~.003
Canvertor diaphragm surfacs to washer surlace (CONVMID) 1040 +-.003
Cup washer sutface to bump (CUPBUMP) 0910 +-.00

SQRT (000742+.000342+.0032+.003/2+.00142} = +-.0044

THIS i3 A RANGE OF 8.8 MILS, FAR IN EXCESS OF THE TARGET! CLEARLY
NOT A CAPABLE DESIGN.

In addition there Is & crimp shifl effact. By measuring 7 croge sections | found tha
shitt is an everage of .0028 +-0.0023". Adding this to the above tolerances glves:

SQRT (.0007°2 + 00032 + .D032 + 00342 + .001°2 + .0023°2) = +/-.0050

These two calculations show that based on prints the design doas not work since the
prelaad spread leaves no room for our uction plnning tolarance.
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ACTUAL CAPABILITY

As a chedc on the real capabifty; actual data from the suppllers an the critical
dmensions wag used in a Variationsl Simulation Analysis (VSA). VSA was chosan
becauss root sum squars s an ingccurate estmate; because it assumes that all
tolerances are normally distributed and thet they are all perfectly caniered abaut the
mean. VSA ghves a mone sccurate piciure by accounting for the low probatulity of al
tolerances being at the worst casa simultaneously and accounting for nan-normal
digiributions (cup Is non-normal). 1 you have more than two assemblies it s highly
ltannmm they will all ba at worst case et the same tima, 50 VSA provides a greater
zone.

Variational Simulation analysie {VEA) of the n without the crimp ahifi effect shows
that the mean preload is -.0085" with a threa sigma spread of 0.014" {figure2}. The
dinc canributea 97% of the variation ({figure 3).

VSA of the design with tha crimp shift effect gives a mean« -.0058 and three sigma
range = .00B4" {figure 4). The crimp is now the key contributor {figura 5 & &).

VSA with shear bumps addsd to the convertor to increage preload by 4.5 mils glves
a mean of -.0014" and 3-sigma range of .0054". (figures 7-B). -

VSA with tha cup bumped up higher gives the same mean and spread as chenging
the convertor. You would expect the range to decrease bécauea tha cup has &
smaller gigma, but the cup skewnass causes the results to be the same.

The analysls #lso reveals that we can ba 95% canfident that somewhers batwaean 22.1
and 286 % of the product will be out of spec and our CPK will be only 0.2263.

Thia high percentage out of spec raisee tha question; 'ls plus/minus .002 really
" racutired” | beliave the anewer |8 yes, bocauss our proc pinning tolerance plus temp
shift puts the preload af 160C at 1.5 mils or lass. Tharafore we can't glve up mare
than two mils of tha disc throw.

| have pu not centered the prefoad because | befiava the crimp ahift effact dan
ba larger than my limited sample revested and | belleva that we can tolerate some thet
ara two mils loose (The Kapton will probably teke up the two mil ditfarance).

CONCLUSIGN . -
We e missing'5.8méls of preload. Thare Is & large spread in ablity to hit the tanget
oad. Becausa of the apread and cther factore the new target should b -1.4m
. Is can be: schleved by mocifying the cup, convertor, washer or howaever alae MFG
ngr dacides.

Wa are fiot capable and have a long way to go to ba plus minus six sigma capability,
as our new corparate phllosophy diracts.

VSA performed at an eadior stage In the project woukl have focused us on the
magnituds of the problem much sooner and possible redrected our solution.
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CRUISE CONTROL PAESSUAE SNITCE
S0UND PULSE LEVEL TEST

Backgeound

Tha 77P5L2-1 crulse contrnl pressure awitch for Ford Meotor Co. haa
baun noted to cavse i acund in the passgnger compartesnt of some
vehlclan. The mound is heard duclng the owitch actuation and ralease whan
tha switoh is mounted on tho master cylindsr, Pesting baa shown that che
aocund intepsity decreased with decraasiog switch differsatials. It wam
theorized that the scund was caussd by the sudden incruasa in the
hydraulic volume of the syatem whan the switch actuatea. On actustion the
prasaure disc snags and travela a small diacanca {<.020%} causing ao
increaas in the fluid voluoes.

A "nolsy" switch can ba haard in the lab by applying ailr presaure
and listening for tha sound with a comman mlcrophons, Nairly “oulak"
awitched could not bw hoard with this method. Theay could ba haard whao
pounted on the brake system. Tharefore & mora sanaitive mathed of
listening for & quantifying thw sound lavel was needead., A new mathod waa
davalopad whick actuates a mwitch bydravlically and liatens for tha sound

with a hydrophons.

Byxion doacriptlon
The prototyps aystem conaist of a hydeaullc hand pump which ia used
to aupply’ preasure te a "t"- flttiog, Tha switeh i mounted on tha -

fitcing along with a sensitive preasurs transducer. The Rressurs
transducer 1a a quartz dynamic pressure tcansducer ¢apable of resolving
to .00lpai. The quartz tropaducer can masgure ¢ ]GkKhe frequencies. A
aystam ovearview 1z shown io Figure 1.

The prassure is lncreased rapidly from 0- 200pai or greater while
the awitch and the presssurs transcucar outpub la monltored with an
cacllloscopa. With the acope it ip pussible to obsaywe any Auddan chinge
in prassura ¢including turbulence) which ia equivalent to sound in as air
ayetom.

Eapgite '

Tests wercw rvn on both 7795L2-1 "noisy™ switches and 17PSL3-1 low
diffarwntial "quiet™ awitch. The results are ahown in figurea 2 & 3.

The preasura trace shows that the "noisy” awitch doge have a
algnificant suddan change in pressure aseociabed with & sundden increige
in valuma. Tha prassura drep an avarage of 55peai, sigwa = dpsl for tan
pieces. The ploc showa that tha suddgn drop excitss tha aystea to
YASONATS . _

Tha low diffarentinl switch shows littla correaponding peesaurs
drap. A slight levaling of tha preasaure curwe coo beé Sas in Figure 2.

The volume ulu:ufu im ‘rednced with the lower differential dise and Chers
ia less anargy in the diac te excite the syatem. Becauss of manufscturing

* varliability tha quiet switch scmetimes shows a small pressurs drop
{Figure 4] and aometimes shows a pero to z2lightly poailtive pregsure
lacrease (Figure 5). A ponitive resonant spika waa aever cbsarved. This
indicates chat any voluma change ia lmwediately damparnsd out. For & Lan
plece sample the average pulse leval was & poaltliva plua 2.2pai, with a
aigwa 0.30psl. ’
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It was noted during rapsatabllity & reproducibllity testing that
sound levals on nolsy switches chaxmd during the test. This la shown by
tha Jdiffsrencs batwesn colusm one and column two undar operstor Aoward in
Flgura &. Thim data is consiateatly balow bhe other three seta af
readings on the aams part,. It was disssvered that the low resiinga were
takeo two days befors all cthar readings, This incraasing sound levael
with timm has Bamn noted by Ferd on test wvahicles, An lnvestigaclon ia
plapasd to underatand the gauee. The loveatligation may indicate that
praconditipning of tha parts im raquired before anditing sound lewvaela.

Tha tima ahift affect was not ,noted on the quiat parta hecauae they
wara all tested within hours of sach athar. The RER for the quiet
avitchaa 1a shownm in figure 1.

Conplusicn

The tast clsarly showa a aignificant difference hatween noisy and
quiat switches. The test achleved it purpome of being able to maasuce the
laval of nolze in & fuiet switch. Based on these rasulks the test will be
used on a quarterly basla to audit the production gquiast switchea. It will
Eau be usad check the impact of any dealon changes that may be required

the Iutuca.

Furthur teaclng iz planned to davelop a corrslation betwesn the
prassura pulsa and tha davies differantial  far devices that arze batwaen
nolay and quisc. This corralation will then be vsad to astabllah a mora *
precises cut-off point for dlfferential on the preduction line.

A proposed spec limit for the gulat switch is minua 10pai until a
limit can bw developed with Pord bhased on actual vebicle testa.

The teast has basn run on a produstlion lot data codad 2127 for May
EE:i 1992, Tha test will ba rarun ia August 1992 as the firat quartaerly
andlt.
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Vollage Set up for Fiotter System.
For Dise X - 2.25v Range 1

For Sansor X = 1-800 Range 1

225V
2.5 PSIDiv

1.8v
20 PSI/Div

Y -3.?5unms,£-1unl=do Sensotec
Y-1zsvnmga:}b-1m PSIG Sensaiec
3.75V

1-5 mils/Div

1.25V

0-5 mile/Dlv

g
g
g
=
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MEMORANDUM

Tuly 22, 1992

To:  Charlie Douglas Copy: Mike Downey
Dick Gariepy Morm Freda
Paul Kotch Danny O'Driscoll
Steve Offiler Gnary Snyder
Mait Sollers
Dale Sogge
Rusty Siruble
Bill Sweet
Yim Want

From: Dave Czam

Re:  CCPS Cross-pefercpce list

July 21, 1992 update is auached.
Regands, _ . .
Dave Czam

fdt

Attachments
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~MBG M= 4737124 FR=BBEOL : TO=FFLMN SENT=04/15/P2 L0152 AM
R#=1746 ST=C DIV=O0S0 CC=00101 BY=BBO1 AT=04/137/%2 10153 AW

Tt Ted Baliard ETH Norm Freda WHLZ
Dave Czarn ZARN Matt Sellers FEME
Charliz Douglias EMF 1 Oal= Sogqge FEUM

CGC!'  Tom Charboneau Tooo- Gary Bnyder Gus1
Steve Major SMFH EFill Ewest Wg4

FR: Steve OFffiler SB01

SuJdi NOTES FROM MTO W/ BRUCE MAEROFF, APRIL 13 & 14

[ — 1 o e —

##4x4 GEMERAL #%%##

We nemd to guickly develop som@ kind of beEnchtop test to detersing saund
levels in & fluid sy=atem. Dale will work an & system Wlth & Righ freguency
transducer (hydrophone! to "listepn" for the pressure wavas assgclated with
the sound/Feml. We may BEgQLn with a Kistlew pisza tranmducer forr sxpadiency.
We owe a status repgort on thic developnent to Bruce on F20424, The general
ma@thodolagy will be to compare the preeent quiet devices F3OC and F2AC with
atandard mnap devices until we are satisfied that we have identified the
corract parameters tg peasura. Then, using this knowledga, werk £o furthes
control and minimize the phenaomenon wWill compence, Ford indicates that they
can provide only very lipited development asgistance, boecauda they are -
nwanped with larger jssges including new platform development and a couple
of racalls. They can halp by providing hardware s neaded for test stand
(magtar cylindsrs, hpasters, padal amapmblies, ete). We shoauld not bother

% until ouwr intm-nal teating indicates we ve made significant progress,
then submit these for sevaluation. -

TI will propoae modificationas te the verbage of the ES to include check= for
acund uming whatevar squipment is ultimstely developed and concurrad by Ford,
and includae sound an In-Process te<tes duarterly. Bnap deévicas will bhe
exempted Ffrom this testing using a note on the print.

Mounting downstrsam of HCU {Hydraulic Control Unit) on AES vahicles sesms to
quist the awitch action. Une hypethasis is that the solencid valves in the
HEU include rubber. diaphragms which nmay help dampen pressure/sound wave
tr-anwmimmion.

5till peed ta perform Firset Cycle Syndronme evaluationgy; & Key concern s
whethgr the "resst" occurs within & hours (= } tank of ga=?
TI-NHTSA 004871
Temparatwa concarn . The fact that tha spec says 1210 (=2S0F ) ia
fncanapquential, since typically the Spec“s are weitten o avolwved before
actual tasting 1s conducted or withaout knowladge of same. 130C (=302F) i=

an internal Ford bogey basad on the balling peint of DOT3 fluid at 3%
moisture absorption.

We supplied the follopwing samples® whizh wer-e hand-earried back to Detrolt!
1%) modified S7FPEF3-3°s with actuation around 700 pmi for svaldation of
aystem performance (not related to COPE)y (200 77PRL5-2 of which 2 will go

i Tim Andreasn tn complete a pesd for 19, 10 to Mike Bpears, Taurus Chassis
1 ag Mgr (to carry to Atlanta? to replace the pressed-in snubber proto’s 7).,
and the remaining & for use by the braks department for evaluations: and 1
box af 77FP5L3-1 for Bryce to FedE:x to dealership= as needed when they call
raspanding to & recently releassd sarvice bulliten for ENS3.

Neetd & couple of switemes at 200 psi, out of "normal" operating range - this
requires Ted’s silant LT fdiscs an oeder TATFT .




*EEE ENSE #dsay

Wa should include in aur partlal ISR package documentation of all testing

conducted to date on Moryl, whether internal lab tests, Ford spec tests, or

whatever, I have & copy of Steve Butler's report comparing several plastics
addition we 1l nead guick writeups of thermal evaluatiorna conductsd hy

« ..@ and [,

We nepd to update our snveloupe drawing for parts destined for Dana o include
123 pei +7%/=-53% ip order to comprehend First Cycle Syndrome. Dana makes tha
Junction biock for EMSZ which #ill be getbting the silent/na snub 77PSL3-1.

We alea discussed the sdme update forr 77PELS5-2, wilent/snuh for SHRD -
howeyer, I“m unsure of our +rationsle faor this... has Taves indicated & FC8
iezus? How about Pitts {(77PEL2~1)7 Also, Eruce indicates a strong
preference for mylar prints, not veilum a8 weve be=an supplying.

sx444 CHD TAURUS #4i#4%

The current EHO devicae (1ot F w/ snubbae, 77PBLI-Z, FI3DCSFRZ448A) is NOT
ACCEPTABLE long-term, however, they'ra golng to have to build wilth thess for
noW. ONE device of the % with pressed~in shubbers has been esvaluated in
Daartorn on 8 SHO avtomatic and found o be ¥ on sound but anly 7 on fesl,
Therefore, our thrust should be te lmprove on the feel icsua - again, theoe
comherts baged on eval nf a =ingle prototyps., :

Bruce‘= personal opinion is that the awitch should be removed fram the Mastar
Eylindar. HOWEYER, he indicates this will bge 4 dajo battla with BRA. One
issue szam= to be that if mounted on a prop valve, asrvice will reguire
mnyine removal (1) . -

¢ SHO 2PP build (NOT SALABLE) 1s now scheduled for 4/21 {program timing
thart dated FE03E1 shows 4713, Into Plant Date is 7 calandar days prioes
giving updated ZFF TFD of £/13). We acscune the 2 preasced-in enubhae~ parts
we producEd made their may to Teves, and Teves intercepted tha 4714 IFPD dats.
So, ad of rnow, thess pressad-in snubber gsr-tm are on M/CYw in Atlanta to b=
build 4/21.

The IPD for FEU build (SALABLE) ia S/4, mmaning we’ll nesd to get praductian

(representative) parts to Teves by 4527. Idsally thasse =nutiar hexporta will
e Elctd produredy fallback= include 1) Elco #lanks Flnishsd hera or 2) parts

praduced here on ONG squipmani.

HWe should speak with Cathy Hamborg at Teves to aee about including our switch
in thelr HCU life testingy get & copy of whetaver spsc they taet to (not
necensdrily a Ford ES, since Teves markets a black box systen and accepts
warranty responsibility.)

TI-NHTSA 004872
Fa¥kddr ATLANTA PREPARATIOM #4ika

Wa will be potantiaily meating with plant management, the launch team, the
plant engineer, the launch leader, etc, Thair concern is whether the problem
i solvad. Thay dun“t care about how, or the development rensuired, =tc.
Technical details should be presented in layman’s terms. They will want?t

@xplanation of how the problem got all the way to the assenbly plant.
proof that the problem is Fiued.
- proof that 2 plam is in place to snaure it stays fixgd, wWhich wWill
arobably sncompass the test Ffixture Dale is propasing.
- discussion of partial I5R and plans fogr full [S5R including cambination
of ENS3 and SHO per the rough plan J“ve already iaid out, aleo including
a weilbull regquested Ly M. Epears.
- take-aparts for showandtell. keving on the snap disc versus the silent




It smems important to close ASAP with Tim Andraesen and Mike Spears to ensure
that we're adequately prepared.

Regards,
T owwe O,

TI-NHTSA 004873




=fe | 18 B

rIEGRE—GAGIE

DAME'S PP an [DALES SINUATER sputal (Acrumc semsot NIsEmBLY| 3 top

1" ’ 'l"r - * -
B.H-T A H 4P | 10-za0u; & D | 9020 F'lzt
| ney AP | Acr [AFL | &P JAcT| REL] AP | AD | for] hBL | AP AP Aer | pre-] Ap 4P
rﬂapu:n’m e s W8] -
| 25.7 m.‘r| 1\ fiygltFel®e (o V3T M 75 (&) .4 ?
QWET P oM. 213 1L 3.4

2v-¥lta | dEsy s yg|1zo| 28 6.0 |yg [126 (25 | 16-8

- - e e -

lar car f”’" = Mic =5
- dos B piil —_— a.77
21 | 1aF w.F| TS| %6 |Iz2 {4y 18.%2
2mad ey gnie A e .
Itr pare £ pirr _—
- - - ! - . I!
1eal tor ppep F M 2.3
ter pos moprre et 2.2

2t | e[ u.sfe-85| tvelves] 22 14

PL8V00 VBLHNLL




