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ERTURM REVICE AMALYEIS ROA Y e
CEVIGE TYFE 7??5 L2 -3 CATE CODE _2_1'_-2__._" .-

. YEHICLE # (ARG /MIRE E3s0 SUEﬁ&. LB
MODEL YRAR 19973 MiLEAGE | 2464 '

ST REMGUAL DATE "1-!{5 !"-? ) recven ar DEOSLER FORD IL
%u}qé ANALYS1S START 3;}"! a%h

ANALYSIS COMP,
1. vrsuaL mesescrion SRE PCTUAE

- HEXPORT  RUST Y& - CRIMP RING DENTS ( (YES

~ ST THREADS (o~ TIGHTNESS | (g.j¢
' | Ywek HEX [0 K
1
T UBASE TRAMINALE | JO' K !“h T Bade
BASE RAD [ }gh, e po

2. CRLIBRATION

ACTUATION RILIASE DR

ACT CMEEF R=ZL CREEY
.ﬂ‘ ; \ _‘illv DROP .
=%, LEAK CHECXM
PRISSUME TIME
LEAK KATE
7. wE = —NINFP
Vao TAL LNEESIILL IF IKTERIAL I LTl

- LTr, LEAL v « ITTARLE TEFIDTAL

- !.'TZ'-'.F:E:.E CLNTARIT . - LTRTIUNARY UNT
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é, MEAZURE DASE HEZIONT

*. MEASJEE SENIOR HEIGHT

2. MEASURE BPIN HEIGHT

. ACTUAL MRE-LOAD =

DESIGN FRE-LOAD =

7. AUN SENSOR HATCHET CURVE
ACTUATION

RELEAIE

SNAP
2. DE-CRIMP SENSLR
3. VITAL INSPECTION GF SENAOR CGMPONENTS

- KAPTON SEALS S

- CONYERTER [
. - WASEER [

 J
10. RUN FREES DISC TURVE

ACTUATION
RELEAJE

InaAs

= ———

- L%

BIRMF KT,
PMP TD TOR

- GASKET Do

= KAPTOH DIAPHRAGM I
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-
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PEELLD VELHNEIL

i
i
RMR OVERVIEW
; y /57 SR 73
1.e0n) - 5/72 THOONAL  ANDRESSING
_ ALTcEmewT CAPARTLITY 20
Lase| $7PE WEKING  AqIRGY.
T 1,008 WITH -8 T . .
. CINVERY FORY
Illl TA® EFIC.
e MBI INSTILLYR COMPETED Mik®
ans ERMNILY _
anal K- SIPELII-3  2¥Es3
b | v3 S7PR2-2
. MIZED EURARKENELTRE

66% OF RMR 15T QUARTER '93 WERE
FOR BENT TERMINALS FROM PITTS.

MATING PART FOR 57PS SWITCHES WILL
BE ASSESSED FOR 6H FIT; TO BE |
FANNED OUT TO PTG, ANCHOR SWAN,
FORD UK, ETC,

'0-RING INSTALLATION ASSEMBLY WAS:
REBUILT BY R&M IN MARCH 93

' UPGRAD TO APT FUNCTIONAL TESTER
TO BE TARGETED FOR 3RD QUARTER '9s.

OGAPRGD 030 149 ERfrkd




~M8G M= 407592 FR=MJE2 To=LOEY SENT=D4 /13793 09138 AM-
GT=C DIVwOOSG CCmO0134 BYmMJS2 AT=04/15/93 09158 AM

. - TR EKAD

» : STEL

| ]

i co' I MAYR

% i FRI MATT SELLERZ PCME

8J1| 37PS TEETER UPOGRADE STATUS

EM,

THAT LAST WEEK. YOU WERE PUTTING TOGETHER A BUILD ECHEILAE
THE W7FB TEATER UPORADE FROJECT. COULD YOU SHOOQT ME A COPY WHEN
HAVE A CHANCE. ALS0, PLEABE INCLUDE ESTIMATED PRESHURE TEBTER
IME, WE NEED TO WRAF MANUFACTURING INTO 'I'I-E SCHEDLULE 80 THAT
THIE DOWNTIME CAN BE GCHEDULED EFFECTIVELY.,

- W

+ EDj» « « ANY LISSUES WITH MODIFICATIONS THAT CAME OUT OF THE (ABT

: IGN REVIEW ON THIZ PROJECTT I THINK SOME GOOD IDEAS CAME OQUT OF
T MEETIND THAT WILL SIMPLIFY THE REQUIRED CHANGES FOR 07PH.
D WE HILD ANDTHER REVIEW WITH THE 8HDP?

TI-NHTSA 011035




-MS0 Mim #OUZYI FR=MJSZ TO=CQRY BENT=DR/19/92 09227 aM
&T=C DIV=00T0 CCwg0134 DY=MJEZ AT=O4/15/93 09127 M

TON ﬂNIlH'E CHARPENTIER ACHR
FR1I  MATT GELLERS PCHME
SJd1 | ¥7PS FUNCTION TEBTER UPDATES

» -

ARE A FEW UFDATEB NEEDED ON THE DEFAIL T BETTINGE FOR THE
ING DEVILES.

DEVICE LIBTED ABOVE FLEASE CHANGE:
XIMUM DIFFERENTIAL FROM 30 PSIG TD AQ PSIG.

XIMUM DIFFERENTIAL FROW 100 PEIO T™) 110 FRIO.

REGARDES . . . MATT
K1245

TI-NHTSA 011638
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-M50 M= 42974% FR=MJB2 TO=COPY BENTwmO&/167%3 OF184 AM
S8T=C DIVeQOZ0 CCeO0134 DY=MJE2 ATEQ4 /16790 Q7148 AM

TOM | JIM WATT JWOZ2

CC1 | ELAINE ROSE GaMY DEMMIE MATALE DJUN1
BILL SNEET WB4 DAVE CZAmN ZARN
DICK GARIEPY RWD3 AZIZ RAHMAN 217

FRY | MATT GELLEMS  muB2 .

RE: | 77PS/87PE TMPLLEBE TESTING

JIM,

AB I| UNCERSTAND IT, THE B7PH AND 77P8 ENGINEERING 3PFEC IP
REQUIREMENTS DICTATE THAT DURABILITY IM™A.EE TESTING MUET
MED ON 3 DEVICES PER BUARTER IN A SPECIFIC ENVI
LY ACHIEVABLE IN OUR DEBSIGN LAD. im. ELEVATED -
FREGLENLY, ETC. WE PRESBENTLY PERFDRM A T.I. DESIONED IMPLULSE

QUIRED FOR EXPEDIENCY SAKE DMLY,

ST THAT THE FOLLOWING CHANOKS Pk MADE TO OUR IMPULEE CYCLIMG
AM FEIH 778 AND B7PE PRODUCTS IEGINNMING NOW.

1.0 [ ALL POST IMPULEE TRST FUNCTIONAL EVALUATIONE PERFORMED ON
PRODUCTION SUBHMIBESIONE [F 77P8 AND B7PE LOTE BHOULD INCLUDE
ONLT AN EVALUATION OF EPRING CONDITION/QUALITY. A BIMPLE
OFEN AND CLOSE EVALUATION WOULD SUFFICE. ALL OTHER
FUNCTIOMNAL CHARMACTERISTIC EVALUATIDNG ON IMPULBE DAMPLES
SHOWLD BE DISCONTINUED. THE FREOUENCY AND DURATION. OF THE
IMPULBE TEST SHINALD NOT CHANDE AR IT PROVIDER EARLY WARNIND
OF ANY POBSIBLE SFRING FORMING ON RIVETING DEFECTS.

2.0 | AUNCTIONAL. TESTING ON PRODUCTION SLUBMISNIONE OF 77PS AND O7RG
LOTE SHOLD BE PERFORMED OWLY ON NON-IMPULGE CYCLED DEVICES.
4/L0T AS IS PRESENTLY PERFOAMED.

3.0 [DURABILITY IMPULBE TEBTING S8HOULD BE CARKIED OUT IN
ACCORDANCE WITH THE APPROFRIATE ENOINEERING SPMECIFICATIONS.
FOR 77P8 AND Q7P8 THIS IB ¥ SAMPLEN EACH QUARTER. THEY MUBT
BE SUPHITTED TO DEWION ENOINEERINO TO BE CYCLED INMN AN
ENVIRONMENT CALLED FOR IN THE BPECIFICATION. PFOST FUNCTIORNAL
EVALUATIDNE MILL BE FPERFORMED ON THEBE DEVICER.

CTION DURABILITY IMPULSE TESTING DN 77P2 AND 27FH DEVICEE I8
TLY BEIND PERFORMED TO PMROVIDE INFORMATION REGARDIMD THE

ANMCE CHARACTERISTICS OF THE L-BFRIND ARMy NOT TO EVALLMTE PUBT
IMPULBR TEST FLUNCTIONAL CHARACTERISTICS OF THE DEVICE. ELININATION
CHECKE NWILL STREAMUINE THE INBPECTIDN AND PILOTING

E REVIEW THIE REGUEST AND REVIEE vOUR DOCUMENMTATION

CHANGES ABAP. 1“D LIKE TO REVIEW THE COMPLETED I _ ATION PR
INSTALLINDG ON THE FLDOR. PLEABE CALL WHEN '

THEY |ARE READY.

THANKS & REGARDS, MATT
EXT. |124%

e TI-NHTSA 011040
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a_niau M= 443882 FR=ACHR TOSPCME  SENT=04/16/93  OPIOD AM

R#=280 ST=C DIV=DOS0 COwOOLEY? BYmACHR AT=04/14/93 09303 AM

To ' Hll:'l::ﬁ_;ilrlllrw ' PCME

rami Andre éhﬂ‘pnntllﬁ. " .ACHR

ubjz 77P8 FUNCTION TESTER UPDATES '

" :hlng.l raguested in I'IEIHl CO£0EY3 have been :nnnl.ll:l:l-
vat the computar when ready to load the new softwaras.

© The changes are listed bwlow.

ards,

dre Charpentisr ACHR/X3682

— —--n_---m-u---ﬂ-i----u-n-_in-nmi--hii—-h---

ON THE DEVICE LINTHED ARCVE PLM CHANDE
1.1} HﬁlII'I.IH DIFFEFIEHTIHL FROM 100 PEI0 TO IIG PRIG.

TINHTAA 011841
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Favm S818 ENVIRONMENTAL TEST LABR REQUEST FORM
{ONE TEST PER REQUEIT)

DATE LR REQUESTED BY Zeffody DiDsmesis s

HEQUIRED COMPLETION. DATE __ J2¢72Y . EXTENSION a7
DEVICE TIprL 3.7 -

CHARGE OEPT. NO, _ 429 1o.N0. 280Ff | reronTino. 2¥238-072
EFERENGE SPEC. MO, _ B8 -~/ R V- 1514 A A TESTED &Y Lab
RCE OF TEST SAMPLES Dfriea 4a COMPLETION DATE 2072
CUANTITY OF TEST SAMPLES _6

TEST REOUIREMENTS: {TO BE FILLED IN 3Y ASQUGETON)

Jer -lff-luhq‘:,. Vidoy Flaa

[TEBT PERFORMED:

for aftached

FEST AERULTS:

LOrx or P{j.

FOUIPMENT USED: CALIBRATION DATH: NEXT DUE DATE:

TINHTSA 011645




EVT 0435072 RUN 8 7-18-02 X-AXLIS O=OK DeREI DPE
POST TEST SWEEP 4 192 DOWN

10N g
a

A

TI-NHTSA 011646

~a . — p——
SO0 1000 1300 2000 2300 ~ 3000 FI00 4000 4500
1IN-2 Wr I 1N IR Aw1 KTNE VIRRATTNN




¥

EVT 0485-072 RUN 2. 7-14-92 Z~AXIS 8=0K O=REJ 0OPB
POST TEST SWEEF # 102 DOWN

W
A\

AN
\

=

500 1000, 1500 2000 2S00 5000 3300 4000 . 4800
- 10°2 HZ LIN 77PELE~1 SINE VIBRATION

1

I

TWNHTSA 011847



POST TEST
wi g

EVT D43%-072 RUN 1 7-14~82 Y—-AXIS B«0K OeREJ HCM

SWEEP ¢ 192 DOWN

2

A\

-.a - -

10™2 HZ LIN

rr—— —— _———

SO0 1000 iS00 2000 2500 3000 SNO0 4000 - 4500

77PEL3-1 SINE VIBRATION
| o TI-NHTOA 011648




—— " ENVIRONMENTAL TEST LAB REQUEST FORM
{ONE TEET PER REQUEST)

DATE PIOL /€ _ nsouestep oy Jefdeey Dilincaice
REQUIRED COMELETION DATE __Jd # 347
DEVICE 23P5L 3~ Wl & :
CHANGE.CEPT. W0, /47 10 o 287082 | nerorro. O -

REFERENGE sPEz, N0, & 3+ FAvC powr ¥ A4 | vesren sy ChOM
SOURCE OF TEET SAMPLES ...0¢s’ed Led comeLEmioNOATE  Go22-9%

QUANTITY OF TEST BAMPLEE E

TEST REGINREMENTS: ﬂ'ﬂ 8E FILLED IN B"l". NEQUEETOR|

-fffl -H‘J"u.l';dﬂ. S/t Speny

Aelet Place -dr-ur.r in elander ar ﬂ"r qre, M menl il are
Hf:_nrm‘u '

TEST PERFOAMED: pu mm *H-"-
' Un: o08ae  a-8-92
Ouk:i0800 (-22-92

TEST REBULTE:

£ be. debmimed by requadtor

EQUIPMENT USED: . CALIBRATION DATE: NEXT DUE DATE:

- TINHTSA 011649




[ETIPPFP T

Ferm su18 ' ENVIRONMENTAL TEGT LAB REQUEST FORM
(ONE TEST PER REQUEET)

DATE 2pcs¢ : REQUESTED BY _J4Xroy Dol mzniss

OUIRED COMPLETION DATE 2leze/ EXTENSION 3 -

vice 22858 2~/ _ 9L AP
WARGE ORFT.NQ. .4 ? _ ioNo _sezery | reronTno. 2279042
EFERENCE SPEC. N0, £ J- Sl v - 37 §- & A TESTED BY f—ﬂé_

ACE OF TesToAMPLEE _ Deaiea tod | coweronoarse (230 -97

QUANTITY OF TEST SAMPLES :

[TEST REQUHREMENTS: (TO 8E FILLED IN BY AEQUESTOR)
See = J"'-»""-l’f{, Aam -'4(‘3";

Aele: fklf Hrurufd A od'ihf'ﬂ" r IFJ‘}’ o Rk F LY .n-pq.."ﬁ/..ﬂ-
rr llrtrﬂ'ffy

TET PERFORMED: |
N C=26-72 AY O8I
oY E-ut-42 A IClS

. TEST RESULYS:

BOUNPMENT USED: CALIBRATION DATE: NEXT DLE DATE:

TI-NHTSA 0116350
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Bnr-Li-01 |138 107 0§ 151 llﬂliﬂllml-ldlf-ﬂ.ll
A-18-02 127 108 |13 | 11 122 97 122 | I8 | 0.01
WS-15-03 [282 1115 [1%0 ) 113 a0 (102 [i39 | 108 | 0.8
NS-15-0% (201 (118 (131 § 117 | 2|02 17 104 | 00T 2,01
51505 |138 (117 |13 | 1% 195 {108 (132 | 110 | -3.2
WS-15-06 |124 |10d |18 | 125 W7 | %17 | %] od
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1.0

1.1

1.2

1.3

-_';_4

1.5

1.6

1.7

1.8

-11.9

GEMERAL

Customer:

71 Part Numbar:
Cutﬁr Fart Mumber:

Spnciticltidna -

. Date of Completion: -

guantity of Units Tested:

Dispositian of
Tested Units

TI tast series number:

I Pressure Switoch
Tast Report Namber

Ford Motor Company
77P8L6-1, with purple o-ring

4TA-9N9Z4-AB

‘Ford l:ng:i.nur:l.ng Spscification

nupber {inv delta) ES~FIVC-
9r9Z4-AA axcept: delets sactions
III.E { Inpuls#« Test } and III.R
{ Vacuus Test') and replaocs with
a combirsd test consisting of
4 single vaguum cycls to 0.3 -
0.5 sm Hy followed by a 500,000
cycle impmlse test to $300 kPa
+/= 350 kPa with the brake fluid
temperature at 120°C. All other
tast conditions and acceptance
critaris are to be applied.

April 20, 1993

36

All dovices ara presegtly
retalned under guarantine, te
ba destroved par the BEE st a
later date after Tull I3R
approval is obtalined.

395-15-36

P8/93/32
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This battary of tests was performed to demonstrate the ability of
7IPSL6-1 installed with a purple ooloved o-ring to conform to
‘custcmer specifications, givan in BS-F2VC-9F924-AR with amendmant.a
a8 noted in section 1.4 akove, in fulfillment of the requirements
|ef the Initial Swnple Report. In addition to the ES teata, aach
switeh was tested for fluld leaks uninq PBR ( formerly BCIA )
:upp:l.:l.nd test fixtura. . .

All 35 switochss under test passed all the tast, rﬁquirmnt: and
conformed to the specification. Hone of the switches leaked fluid
when testmd with the supplied fixture, either prior or after the
teasts, '

The pressura switch baing tested here, is eimilar to other speed-
contrel deactivation pressura switches manufactured by TI for Ford
Hotor Conpany which aze fully validated and ace numtly in volume
production. Thase switches ars:

Ford Part # Ford Vabicle Platform
FAVC-5F924-AB Passenger Car -
TITA~SF924-CA Light Truck
FADC-5F924~-AA SEO Taurus

The vehiols for which the awitch is being tested here vis Ferd of
Anstralia: Capri platform, differs from thea above in two areas. The
Ifirst cne 1s lavel of vacugh. The switch in the Capri platform ia
exposed to a vacuux of 0.5 - 0.3 mm Hg as opposed to the standard
'|E8 call out for a 6.0 = 3.0.-mm Eg. Secondly, Ford Enginesring has
sstablished that a maxiwom braks fluid temparsture of 120°C during
the Impulas tast, will bhettaer simulate the Capri application, than
the standard ES spacification callomt of 133°C,
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In light of the abova, TI and Ford of Australia had come to a
consansus that the Fluld Resistance/Humidity/Salt Spray/Terminal
Strangth and Vibration tests from the ES will not be performed in
vigw of =imjlarity to existing pressure switches. It was also
agreed that the Impulse and Vacuum tasts will he combined aa in
section 1.4 sbowe, '

Correspondanos, pertaining tu the l.buv- discussion, batwesessn John
Pack of Funl Aipstzralia, and 'I'.I is l.ttnuhid ;I.'n lppl'nd:l.: A

Units tested wers bullt u-:l.ng fally qualified. prodnct.i.nn componanta
and praduul:.ion ulullhly agquipment .

SA 011865

= n M : N
AMPROVED Texas MATERIALE & CONTROLS [pae -
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3.0 TEAY PROCEDUREE AND RagoLTS

All nﬂ.tcha: ware tntnd ta Ford Engineearing Epiciﬂcntinn ES-

| F2VC-5F324-AA a2 amended above. A copy of thia ES la inocluded in

.| Appendix B.  Prooedural dJdetails are therefors omitted from the
presentation of results iz wost cames. In those instances whara
the ES procadure methodology 1s modified, a complste axplanation
of ths asctual procadure im pressnted. TFor sll tests, data is
i.nu.'l.udid in -applndix C, -

The leak test with the rnn fixture Was cunduutnd by applying 160
poig { 1100 kPa,G )pruessurs to the switch installad in the fixture,
The switch was checked for leaks by mopitoring the pressure drop
and also bg ‘l"ill.'ll.l uhl-mti.un of soapy water applisd to the joint.

A S |A flow uharl: is included in the E8 {Erm 4 of 18), as follows:
i | (A1l test devices are to ba subject to an initial characterization
} ' consistirg of Calibration, Voltage Drop, Current Leakage, Proof and
1 - fluid leakage. Devices are then dividad into groups per the flow
ohart and lﬂhjﬂﬂ‘h to the indicated tests is the indicated order.
Finzlly, devices are subject to a final charsoterization. XA
modified flow chart 15 lpoluded 4in Appendix D which shows
deviatiopy fxca ES flow chart resulting from the changes in test
plan as discussed in secticn 2.0 abovs.

?lrtafun

..m.u;m — TI-NHTSA 011680
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3.1.1

3.1.2

3.1.3

2.1.4

E.1.5 -

3.1 CALIBRATION

Devicas Tested: '395f15-ﬂ1 thru =36

Procedure: Calibration is checked at rooan tenperaturse
ueing ambient air as the prassura medium. Calibration
settings, as apecifiad on the part drawing, are acbuation

. {electrical contacts copening) at 90 -. 160 palg, and

raleass (oontacta raclosing) at 20 peig ainimmm. TFor the
purpose of stabilization, actuatiod values ars recordad
on the sixth cyole, after subjecting the switch to two
{2) pressura cyclas to 8300 psig minimum and back to zaro,

followed by three {3} cyclass to 1.1 times actuation

pressure minimm and back to zZexo. The ochange in
dontinuity - 5 measured whila oonducting 750 +/~ 50
millismps at 13.0 +/- 1.0 vu_rlta > v

Equipment : Custom TI designed and built pressure
chack atation, using Halas Model CM9E363 pressure gage
calibrated on a regular gquartarly schedule. Continuity
changs measured on custom TI designed and built -quipnent

‘meating the above alsctrical pm:mt.l:l.

Injitial Rliultl: ALl 36 original devioes tested ware

- found to ba within ap-cifialtim,

. Final Results 30 original davices were found to be

within specification. E wara dntny.d in Burst Teet.

HT“W Soc..  THNHTSA 011067
ATTLRSORD, b OI7GD  FRANE .
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(3.2.1 -

3.2:2

.2.3:

3.2.4

3.2 VOLTAGR DROP

" Davices Teated: 395-15-01 thru -36

Equipment:  Fluks Mcdel 80208 Digital MWKultimeter,

- calibrated quarterly, used in conjunction. with the
gontinuity nqui.pnmt in 3.1. 2.

Initial -mult.: - 'The avearage _'Wlt.lﬂ'l d.rap was 5.4
millivolts, -and the standard deviation wvas 0.1 wv, All

" values were significantly btlnn the spacification of 200

millivoits nl:l:i.lnl

Final mu:l.-tn: 'ﬂu average voltage dzop for 30 devices
was 32.2 millivolts, and the standard deviation was 36.1
AV. All valuas ware. balow tlu spacifioation of 200

millivolts aaximum. '

TI-NHTSA 011668

. Hﬁ‘l‘lﬂlﬁﬂlm p&a.
_ Iﬂsr.ln%olﬁm's# ATTusscas, ua v [raee




R it M TR

3.3.1

313-2

3.3.3

3.3.4

3.3 CORRENT LEAKAGE

Davices Tested: 395-15-01 thru -36

BEquipmerit: Assoclated Research EyPot test unit uveed as
powar sgurce for 3500 VAC, 60 Hx test clrouit. Fluke
Model 8020B Digital Multimetsr, ocalibrated guarterly,
used to measure voltage crop Acroas a saries rasistance
of one mgohn (+/= 5&; . : .

" Initial resulta: Hlllu::lng tmd.na.l.l to l:l.n with awitch

clozed; neasuring terminals to case with switeh open; and
wahguring betwesn the termipals: All values wars below
the specification of 100 microamps.

Fingl results: Sama thres measurssents par davice as
3.3.3. All corrent lsakage valuss for 30 devices wers
congiatent with initial resulta. All valuas ware halow
the specification of 100 microamps.

TENT LOY MO,

ay

WATSRIALL & O CONTROLE ﬂ-HHTBA 011869
-1 lﬂslmm b ATTLESGNO, 1a4 Qeves |:_




3.4 PROOY
3.4.1 Deviceas Tested: 395=15=01 thru =3§

3.4.2  Procedura: Calibzration readings ware reuorded before and
' after proof testing. Test pressure was 3000 psig par the
i part drawing.

3.4.3 Equipment: Enerpak model P-392 hydraulic band pump using
- Enerpak hydraulia fluid as tha pressuzre medium.
Hydranlic 'fluid is removed from the devices using a
combination of wvaouum and - reslidue-frea wmolvent
Sprayon (TM} Hi-Tech 02002 TT Elsctrical Contact Cleaner.
UE Gauge 433714 reading to 5000 pelg with 100 pai
i _ increments, resclvable to 30 psi., callbrated quarterly.
Custcm TI designed und built safety enclosura. :

3.4.4 Initial nﬁsultu No evidanoe of fluld lsakage and no
drop in test praessure was cbaerved on any device.

H.4.5 rinal Results: No evidence of fluid leakaga and no drop
in test prassure was obsarved on any device.

freeT LeT wo. [YEST |m
TEFFED &Y | . _ _
. | TINHTSA 011670
-m -r . m MATEMALE & COWTROLE Inne )
- '| INSTRUMENTS " ATTLUSOHO.Ma ares [WRew .
==




3.5 AIR LEAKAGE

3.5.1 Devices tested: 395-15-01 thru -36

3.5.2 Procadure: The switch was installed in tha fixture
suppllied by PBR to a torque of 7.5 Wm and soapy water was -
applied to the jolat. A prossure of 160 psig air was
applied to the switch via the fixture and hald for 5
minutes minisum. The pressure gage was cbaserved for any
drop in prossura. ‘Tha soapy water was chacked for any
aeration which would indicate .a lesk,

3.5.3 EBquipment: T.I. custom designed & huiit air pressure
station. PHR supplied test flxture.

2.5.4 - Results: Thare was no svidence of any pressure drop or
acapyY water asration throughout the duration of tha test.

3.5.5 Final Results: Thers was no avidence of any leakags.

Y
= % T THNHTSA 011874
inmusmﬁ ATTLERORG, WA 0703 [RAoE .. ]
O BB :




3.6.1

3.6.2

3.6.3.

3.6.4.

resolvable to 50 pei., oslibrated guarterly.

Pevices tested: 395-13-31 thru -36.

Frocedure: A pressura of 7000 psig was applied and held
fn:; 30 saconds miniomum. '

Equipment : aame as 3.4.3., with tﬁa addition of Eowrpak
gauge reading to 10,000 paig with 100 pel ilncrementa,

Rasulta: All six devices passed 30 seaconds at 7000 peig
without evidence of fluld leakage or drop in test
Prassurs, '

l;::ru =T [
ad ' TI-NHTSA 011672
jamemovEs By . MATERIALS §OGNTROLS [neg
INSTRENTS W et o [Fe— ., )
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T VACUOM
7.1 Devices taated: 395-1%-07 thru -30

7.2 Equipment: Kinney vacuumm pump. Sensotec pressucs
transducer range 0-25 paia calibrated gquarterly, with
Fluke modal EI‘J!HB Digitnl Multimater readout, calibrated

quarterly.

3.7.3 Procsdure: 24 devices m- run, The pu-mtnn given in
the E8 {frame 10 of 18, section IIJ. K. 1.} wars modified
as in saction 1.4 abava.

Inmadiately after vacuum exposure, all 24 devices wers
put oo the Impulss test as described in the fnllauing
section. .

W

I LOT Mi.
i Y

|

ASPNTED 5% Toos wATamaLIRcowTROW [pom - TINHTSA 011673
ﬁ—l INSTRUMENTS W& arusstnsitu e T T — |
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3.8 IMPULEBE
3.8.1 Davicesa tested; 395-15-07 thru -30

3.B.2 Procaedura: 24 devices, previously axposad to the vacuum
test as in section 3.7, were run, The parameters given
in the E5 (frame 7 of 18, aection III. E. 1l.) ware
modified as in section 1.4 above.

3.8.3  Equipsent: Thermotron model S~4 Mini-Max savironmental
chasbar capable of =55 C to +200 ¢, humidity
uncontrolled. Custom TI designed and built cycler,
utilizing Enerpak integrated hydraulic pressurs source,
TIJ1S% Prograsmable Logic Controller, Maog servovalve and
oontroller, Simpson algnal gensrator, and opposing-
pirton fluid isolators, tc produce a hydraulic-fluid
flow-typa primary witk a brake-fluid dead-snd-type
sscondary tarminated with a 24-station manifold equipped
with intstpal heaters. Capability to 5 Hx at 0~1450 paig
oyole. Custom TI designed and built 24 station Switch
Monitor Clrcuit which sautomatioally stops the oycler in
thea event of abnormal aswiltoh action, defined as
continuity change which doas not track the signal from
the signal geperator., Tharmocoople resdouts calibrated

'quutcrly_.

3.8.4 Results: All 24 devices mat the acceptance oriteria in
E3 (frame 7 of 15: section III.E.2)

TI-NHTSA 011674

A J




2.9.1

1.9.2

$.9.3

: 3.9 TEDREIRATURE CYCLE
Davices tested: 395-15-01 thru -06.

Bquipnent: Same aw in 3.8.3

Rosults: All aix devices set the acceptanos oriteria in
ES (frame 11 of 18; section III. L.2)

| TINHTSA 011875
_ Tm WATERIALS & conTmold fnge
INSTRUMENTS ATTLERORG. WA 02703 |-m L )
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OWIG “TB. MY ABSENCE FRom THE ORYCE, SoRRY T HEAC THAT

oA ARE ABANDONING SEIP DANNY 1T whs NEwS 70 rME, BEST .
OF (Ll IN Yol FUTURE VENTURES, - |

IF TEYAS INSTRUMBNTE BELIEVE THEY Wiid HAKE DaFFwuely ..
ComPLYING WITH THE PRCFOSED ComBINED VAW/HW
57 AT 13S C AS PSQUESTEL IN MY FAK. OF Novwmasel /i 7y}
HEN FORD Wike ACctPT A LOWEE TEMARRATUCE [12a°C), As

i BEUEVE “THAT [20° Checius &8 IN EXCERS OF ANY
SMPERATUREES THAT Witd BE EXPURIIVERD DY THE ek
ATHIN ACCEPTED VEHICLE OPSRATING Cam:ﬂ?ﬂ#.s o ORANNG

4-:1:4 ~ QFA2Y~AB Wit THUS BF mm AMENDED TO
PRAEY IMPULSE TESTING AT (20 ‘c .

‘rouf REQUEST FoR® SIMiLARITY OF =

FLisip RESISTANCE fHUMIDITY .sALrSPM-f/ Tomrma L.

STEENGTH [VIBRATION ARE ASREED, AS PhR ERRLIER

DiscussSioNs, AND .WE ExrecT ALL TEETING - FO® BursT/
Am/ THERMAL CHCLING [ IMPULSE Th BE BmPsTel I

TIME T SuPORT AN Si& SusmMissioN 8Y m PRiOR T

14/4]aS, WoulD MOU FLEASE ADVISE" ConmRMATION OF

NTR L ATy To SurfoRT ABouvs HQ&JMH&W?S AND
"7THWG'

TI-NHTSA 011679
Dmmc oF Q4TA.~ ‘?F"!Z+ AB  Wiid ALSg B& oSt
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- 1w (ks AsaFENTE Blb STSSENDT T w189 P.A3=T

F:IMM
& o A “r;m Raplfax Tranamiasicn CURRER, o .
M_‘lmm“‘ . "I"-' PAGE . oF
FROM
O
DEPT:
. DELNERY: [J NORMAL [0 RUSH-CALL FORPICKUP B DATE:

1o S8« 5 mm MAX, AND ‘o’ mwmutkara AS
' D wwwmx OF DEC. I8 7 .

2y 7‘& CONFIRMATION OF ABovE FRoM 7&:&95 INSTRUMEN Z]
X Y JaN .93, REVISED DRAWNG O FETR- TFTL4 AA
| Wie 8¢ /ssusp fRamt PED By FES 5,93, -

BEST WsSHES AND A MNArPYy CHRISTMAS 75 AdL .
ReGALLS

/
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Enginesring Specification o
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|
| - AEnow on
s
|
[ 3
) - 1
S !
f 1 d or 18 |aev vm
II o | YA PO 3B47-81 promen wvom marmot seoma '

TINHTSA 011632



e

Enginaeting upeciiization ' | B

- n.l.l
SMITCR ASSERNLY - SPID CESITRIN. NVWACTIVATE
L. Ganarsl i _
Thiv spaclficacion eovars the Ceat vequiisamts for cha spend
contrgl daactivacy sultch ~3T016~ vaed in tha alacerenis spiad
qonkrol system. Daaign changes én e reivoh assesbly of its -
oomponanits shill net ba meda witheut cowpllsoes Ee fSsation ¥ of .
¢his wperifivacien and wriciin approval from che relensing
Froduceion Enginescing Offfae.

This soginasrisg spacifisscion is & supplemsct ta the raleszed
. draving o0 T sbowe pare, afd all cegviruBants bhatedn mat be
mat io addicien ta all sthag regquirdieats wf the yart desving,
Ilinlﬂ MASures natuddscy for damsratrating coaplismas e ﬂllll
requitesencs ats given in sach spociom, .

Tha angiessring tascs, samples suiyey, »ad Cast f¥aguancias

" sootained within this sgisssiiog specificacion velleat che
Blnisus requirsmants sateblished te provide & Tegular svalustien
of confersuida ta derips Intent, The sapinesting tast pregtes
Ls intended ad & upplasent to pormel mikerial Inepantclows,
dimematensl checkiog and Lr-precass controls, and should in we
¥a¥ sivermely influincs wthar Lasgestion spevationa.

Ql suppilecs -way isplement diffasene Cost simple sitas sod
Creoquansies providing thees brve been foaluied In in
alcarnata Cantrol H.u sppreved by the dusipn Tespenaible
Fradugt Englrearing OLfics and semcurTed in by IGA.

11. BROROCTION YALTRAYTCR AN TH-SSOOREL THAvE

* Praduscisy ¥alideclon (FY) Tasts mast be sowplatsd sarisipe-
rerily with paxts frwm predmo.lm u-li.u. {and precensua
whaTé posatbla). hufews IStR-agprwvel wnd stheridation fox .
shipssnc af prodmscion partd dm ba affuorbad, Farcs st be '
revalidaced csmplacely, o pX Jestisn ¥ whamever sy change
ia mmmm-mmmﬁ-nhnn
mﬁm. .

v In-Precass Tast Phese 1 {IP=1) « IF-1 tests sre vasd ko
Crice precsis <apability sl wust ba ssaplatsd using

dpneny

- dnkedal preduation parts fram productise teoling end
procesuas prisr eu firse preductiss uiipsent sppreval. IP-1
tanks are o sontlsms iw offsas wntll precass nplli.ll.lgr in
“llﬂllll.

* InsFrocess Tascd Miass 1 (IP3) - Ir-t cest pregram 2 b
iuplasancsd wuly sfcar puscsss capabilivy has basn sd-
tahliohad. Tosts suat ba semploted vith predustiss pavha of .
n seatimving besle. Sswplea fer thows tests masc be aeladced
o0 2 Tandim basin 0 Yoprasewt Ebe sucice preduacion
populacion ar muoh as pesaibls. In che sveot chat any of che
raqulcemetts o Ehesd teste dn-noc mec, the casccisn plan
spsallisd in Ford QLOL Beac, 3.3, "Huginaaring SpecliloatLen

{M mn_u_mn be invehed,

2 1w _ . AV n-nu-!ms-u
oF ARV .| Matimen

GOAT D srevias epuims suby ka7 b it
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Enginoartry tipacihcution -

51, TRST PROCROVRES 236 EAETREMENTS

V . falibracien
L, Tesr Sswuicamants

&, Swicah ealibration. iz te ba ehullli st roam
capguratucrs (L§*C-39"C) waing -hlut aie or
-wi.-ul.n:

b. Calibraglen ssctings shall he wpecified on Hu pace
dmr.qﬂlhﬂllu:ﬂn;lnhuhdl.tnr!uurr
PEeEsuCs aynles wich aubiscc aic, o
Pevaware syyls Tangs s &0 be daterminsd by, l’h-

The ouc-in asd Hffersocial vec pelwes ave .cé ba
sanpured virile sacsicaiiing 730 3 50 nillissgmyas
whlle 13,0 £ 1.9 velua D.C. iz applisd. Tha smt:=in
plnl: La ta be chagkad I'I.ﬁ lmul:. 'lllll.l'll.

4. Tha eptreus peint 2 te e chuhlllﬁ dearsasing
pradiurs, ond che diffarentisl sat puint ix o ¥4
calsuliced unlvig. tha pat-in preasure niss the eut-
QUE PresIuE.

!Wu

& Hasocnfevmence In delined an suy suiteh painc whiich
falls cutsids the Colstance hadd apealfied on the
pazs drawing. N i
8. Yoltags fewg - '

& l-ull-muu ullnudn :ulupdﬂpu
akasnn of ‘I'Illi millivelts.

essufasrurar ty inagre svitch aalibratiom scabllicy.

5 n R , V R3-1295- $F924 - 00

m’ﬂ Pl ll-l-_l-iﬁ"-l bl

 LNHTSADM686



Curgenc leakags 1a ta be checked wich 500 velcs, &9
Me sleerracing currsag,

Cucrent leakags is to'be checked:

(I3 Bafwsan ths switch leads with tha esncaots nu

{1} Bactyspn tha lesd god tha svltch heusing 'Illﬂ .
Lentieti Illllli.

{2) Netwann eichir laad and switch howaing vith 'l.'h
NSRCANEN Opek, .

Assancancy Requiremencs

Nonsenfermanca i¢ dafined sy any lenkege suryant fn

wacess of sow hwndved (100) slcreswpers.

Ixoad Taxs

1.

. Subjest sauple sirivahes ts fecciem A to ul:lblhh
thaly duicial iwitohisw PrSsuLar,

Prosf tast ix te e conduated using brake fluld er
aquivalent &5 the pradmids Radims, TiEE pragsurs

“whall ba as apesifisd em chw pars draving, Tt

Huiﬂﬂlhllhﬂm
mmm'uhulmi.

pressurs shall Be {sslaxad from prassore seures and

deceptance Rasuirasants

Na weidence of fiuld Leaksge, sewpage, or duap in
tast prosswes greacar thaw 410 %P, {42 MI) L
parndctad,

A change 1n owe-in and cuc-our praEsuTes grAsLeY
than ¢ 34 Ires the luitial wvalus. Lo 3ot petmdtced,

The tagt iqln suat ba descroyed after tul:lq'.

18

V D1-Pave-9m.an

kT
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nesting Speciicalion .

CIfS. TASX PRGCEGREE AND SFRUAKGCRNTY (cenc'd)

2. Impulis - _
a, Teut tha switah for & total of m.ﬂﬁ ml-ll.
Cyals prassut's batuasn (lay) 0-376 X¥a [0-40 pzi)
wnd (high) 30,000 3 343 Lha (1430 3 30 pet).

13 0 - 475,00 syalan? 13 & L wolts,cracs currant Ce
wouitor Dwnotien, ' —

2 Mma., H' ‘ml h,

b, Braks -fluld e ha mgweu.m
CunpaTALUEN EO WrEE uisn,

4. .Cyals l.'.lh'.ll ks by l..'l_ﬂ-llﬁ ayalas ’It_t.llll!l.
d. Sultch must opsa sud sless sash eyuls, -
3. ASesmEanon MecuiTsmentl .

. Afear [upules test éhiek ts anceions &, B, C, & D
uﬂ*wmﬂnuﬁlﬁhﬂ in such sssvien.

W lw:onnuuu umuqﬂi.ﬁnlnmtq
‘the axitevia In veskioee &, 5.0, & 0.

a Samplea waed for this tasc must be. illlnpl afcar
all tusting Lu nuhhi.

r s : ’
L. Masg Raouirpmnt

B lultlnqﬁuuh m:hdarh;bnh l'.'l.ll.l-ﬂ
lmﬂhﬂﬂﬁlmlm

T h, lelnﬁnwl‘llhnﬂllhlm Hl}ul.ﬂ-
nlhllﬂtﬂu.nﬁlhl- _ _

a.  Fommsaferwsnce {2 dafined sn any svidanss of fluld
-+ leskags or sespage fees the svitch et thrwads.
‘Sapples wsed Zox vhis ceas musk e m:mu afesr
tanting Ls n—phnﬂ.

2y 475,001 . 00,000 aysless 13 £ ) woits D.6.,. 730 °

7 1 N | . L v T e

u

'r-ﬂ.h_l-uﬁiu-m_uh-u
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i ﬁﬁu'_apuiii.:;uun .

- Mownt the swicsh im the teat. pare In a busidlty
cliamber. Currently rulsssed mating sleccricsl
carmvater wuss ha Snasalled befexw siaxc of Rae,

b, Subject che wwitch ke can m: antl.unu- huaidicy
; syalas axm hl.l.ﬁu.ll:

A hlu campatTature to &5 +10/-2 "ﬁ ovar 1, 'y -
<. owes: s 90-85% Talacive hamidivy. e

7. (2) Xald 3 beure st 68 410742 1C at 20-91% ralative
Mmmfdicy,

{}) Lowar lnp-ﬂqln s 33 +10/-2 Vg sver 1.5
. hours; at d0-98% elaciva humidicy.

Ty umtﬁu-mm lihthl-th#ﬁi EsAth
husldicy syols ohaale tes switch to ssdtions 4, B, O,
D. wiing the prossducs ulihl.l.ihi in sach seocion.

b, qunu.tlum in defizad an sy seitah wet lllﬂl:
tha ericeris im ssdclioma 4, L, €, oz B .

M. Lads Saray
L Dt tesutrswats

&, Meyns She awitoh in the tast post im 3 sile rpesy

o chanbak, The swurencly relasied sating elssfrisel
' saspuecer and wiving ssac ba {natalled |l'lﬂ to
staxt ol tait.

b, mmnlﬁ-rﬂl’ﬁﬂmunhw
Hll’ﬂl-l:ﬂ'. b

&, th lwl. shoak s svicah to seations 4, 5, -
€, @, uming tha procedsirs sseshlished in asch
unla_lnr.

. Mmlm- l‘.l dl!lnll as any swikch sec III'H.II

© the critecis in svacisoe A, B, €, sv O,  Senples
‘smad for chis tast wust ba Iutl.'qod altee 51l
tascing h uqhni.

8 S _' . ' | ' : v'ﬂ-rﬁ-lﬁ!n-u
7 or  {mwagw j o
LT T

TINHTEA 011629



T{1.,  TESL PROCEDSRES AN RTIIREMERD {sancd)

1. Zsak AsguiEsnanks

%, Hownt the switch in the tant pars and atgach che
aukrencly ralassmi making ‘alecirlaal dicdrdd oy
bafore start of gest, '

b. fTuitchas are o ba vibgated in all 3 plasas wich

' slsetrical centimity heimg manizered during che ~—~
antire test, Bss Figure 1 fac svitah exisncation in
the 3 planas. Vikzatien cents are to bs asaguated
At Zoom Campefatura waing brake floid, mbilsot aix,
oF Wulvaleie sa* the prassurs nedlem.

9. Intarmal preimas shall be mintained at 0 £ 2,
vhan the suitah is {n the slosed pesition und 1.1
timas we actustisa presvics whown wn print whes Che-
svitch 1a in tha opew peaitisa,

d. Viezacs ths awicoh l‘l 1.3 su dlsplasesens {pask-ca-

paak} vhils varying vhe frequemsy. fﬂ‘ll;!m!
n“ﬂihﬂlﬁllﬂﬂﬂﬂl&ﬂ-

a, Vibeaks mmmu-mummm in
tha apan and clyaed peaitivon lﬂlulll.n'llhm'l
in <ach plame.. {ﬁu:l.u-lﬂnilﬂmn} .

3. ascancance Mesuiresents
" 2. After the worite vibmatien asquencs shech the

swizebes o ssctiome &, B, C, or B misg t .
procedure ascabliished In wich seeciem.

b, . Wesnenfersanss {s daifined as sy evidenas of ieshage’

" shaogs in elpetyical concimulty/dlecentinuicy

during. the wibration syglas, or amy switch pot :

o ting tha sritaris im ssatiens i, §, O, erD. - .
fapplen wead Zax chis test must be dascxoyed after
all ssacing Lo somplenad. -

2
5

9 . u | - V E3-FIRC-SRVIA-MA
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Engineering %4 clfivation’ -

1. M.hqui:mn .
a, Hownt tha ni‘.uﬁ in tha tast porr,
(1) dpply 2 29 £ 9 W axial forea ta assh terminsal.

{1) Vich s pandulym apply & &3 & 3 ¥ impeat faves te
ths rvitoh houning &t che connector amd,
parpomdicular te the teatavline akis of the
wviteh, Ses Fgure ¥ for fores applicatien .
poinc and dirsation. .

2. Ascansance Bsguirssancs

4. Chask the meitch te swacions A, B, &, aod D waing
tha procedurng sstablished in ssch sactles.

b Hohamwforianda. hﬁﬂnﬂnwunlﬂlﬂ
fracturs, sr any wwiich nor ml:l.l; the axriceris ia
ssocioos A, B, G, ll'l-

5. Nacoum
1. Yazk Esquirssents

Es be ownduntad 24 Teen tamparetuas walng uhllﬂ
aly ax the pheviais weildlem .

b. Swbject the awiteh teS ayales of vaqum froa
atmarpharie pressuts {760 mn HE) ©o sn sbaolute
prassexs of 1-4 mm Ny, Kaintein the vamam far &

. ninimay of €0 sonpnis,

3. Acospanca Racdrsmancs

ar Ghoek Che svicch o asociens A, B, €, sed O using
.. Ewn presedirs sxtiblished in sash ssstisn.

- by Petcmderudace is dafimed 29 ey evitch moR m-rting
tha oritecis la ssetisna &, &, C, spu D,

. Mm:-luhhﬁ-unm: VYaowus Cests are

3g47-a2 IPeriual winions ey ROF o nisat

19 1 ' 7 K8FIVC-31970 i
or ‘m MMESR

TINHTSA 011601



M Englaessing Spacification _

b,

L

-l maE a W
.

LII mmummm {wont*d)

oY

L. w
1. TeacSequirssants

Heunt meitchan in Sasf perts] teat Tt bs rum ualng
curcencly raleansd brake fluid. -

Pegmac the follewing jeasadure b5 vimas,

"{I}Mrmmmmmuwnmnn

Tnzpe -ME, .

(2) Gyels ths switehws von times at 19 .

seasadnfoyoles, Ope cycle consisca of &
prasure vaxiacion fyen 4 - 176 XPa 0 W-H :utl
Co 12,000 + 3% (KPFa.0 (14506 & 30 MAI),

Rotai ' Mhhﬂtquudchumlqnh

{33 Ralns puicah nt fluid camperatuxe ¢ J0°C
minlimm, _,'4.‘-

&) l"ﬂl Eeap !.

AL ceaplation of lt-lp b, chaak lultﬂn par lu:lm
Ay 0, C, i .

1. Mcoaimcs Npquitesants

mhkﬂmqum-tmruh
fluld Taakags, m.nnlmﬁqﬂltﬂhﬂn
of seationa &, B, U, aud B, .

M. Fluld Bsstatengs
). Teis Eaevsicemancs

mmm&hmmumrmrmuu
mﬂmumm .

Tuaesll tha wurrantly velsassd maring slestxiesl
cemeatar (vith ¥irs lasds) oo cha svites

ally, fmseres cha switeh ints sssh of the

Sagunrl _
spunifind flulde, ot & tonperatuxs of 3 £ 2 %, for |

331 cunood, Repave cha srifok and desin snd atara

. tha switch far w spesifisd cims AC Yéam

uﬂ-rm. p«rhr to immaralug ints the nane fluid,

_' o 1 ! BRI R TN LT TR
: ggL N, - | AdviaaD MUMBMR, —

A%
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h oy =

b -
o -Engineering Specification.
1 WM. IEAT PROCKDIRES AND RECOYRRNENTE (cour'd)
. Plyld " DxalnTims,  _SEatags Yim
T . . .
i Rafataics Pudl & G0z Swin, - mina
1 AT 2471 - o
I LWO Emgliw 0L 10000 26 21 heur 14 daya
I Bebylens Clyonl/ Vaier M glhewe 10 g1 heur
; /30 by Yo |
Beatos Plufid - 4 £ 1 huur a1l bur |
: T 3 k] R
1. sutsmstie Tramivgion/: 24 & Lhewr LA days
‘Fawar ¥ ‘Hld ]
i {seamn} B3 -0r :
A _
1aeprepyl sloshol/ Water 2% & 1 houx o
' 50/30 by Yoluma -
Kafuveivs Pusl €.+ 24 £ 1 howr »ns
AITH B471 wich
Hechyl Aleshal
05/33 ¥y Yolme G

L L]
T

o tar the Flow Ohart, subjeat thw prusaribad mmbst af
imporsed suttals t5 tha Paet lmmarsion cescs
mpouilied hhﬂ

L. k. Iqulll
111, 9. Bualdicy

111, 4. Jalc
HEE Sty

-

: - .. &, Mﬂnmﬁhmuﬁ-mdm
' ' - apeaified’ pﬂl.l.-ntnl - 118 o

. Fencenfersawss. 1a defined an ay switea ook ‘meating
e sriteria in avstians A, B, €, or D. DNasplea
wasd For this tase muat bs dastrayed afcare all

tasting is ecmploted.

i,

w' -!l..l'l- 1_

Lv PV

- ,'._qt

slw- uﬂul

$14
a
g
i
|
i
]
§
i

TI-NHTSA 011893
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Enginesring Specification

Iv.

v,

A, Por M, IF-1 and [¥-2 tancs, 2l samplen Ceatad wunt fdsi.
‘Having all whe reguired sampls wize pass will prewide data
te support the sonclusisn that the svitch hav & ninfsum
. ralisbility R, st & given confidévws-of €. Tha metation
Po-1 18 nterpretsd &z minimam tellsbilfcy squsl to X, at &
sonfidevms Cf chus MO-. 1 meema s minlsus zellability of
201 at’ ¥0% confidenge.

B, AlL sanplas st pavs s the seatistizel Esat uupr.lﬁn
erizacia scatad for twats with liKm Crequanay: ez lllplll
F{ WL ﬂitr.h could bave & Hl'hhh sike,

A, Hua “"“Il t-'dnl.m _maxerial pm-u-ir comprmont wuppliax

_ shall ba mada, 'I_lll'hll.l'l prise l;'tﬂll frem chve relanaing
Tredust Engimsaving Offlsa. - AL part of spproving A shangs,
the ralessiog Product Emginaeting Officw will satablish the

porcien of che Fredunt Validasien tsats Taqoired = %a TUR
o l'mlulu the muital, Tha follawing tahle 1s 4 ba uesd

lllﬁ" hﬁhﬂhh}ﬂllﬂﬂilﬂl“l‘w

MR ST LRTALIDATION
o Fredees or Natarial
——EORRE Sunce. ox ey Somlisr,
1, Terwipals, Comtacts, or .0 G 4 0L
Conmantor X, W M.
2. Came or Heualng - o All Tewca
" 3. Disa ar DLiphrage ) I, A D.E.P. LRL
4. Ptclog of Pluld Cenbestion I, 0, E, P B, I, K
3. Al revalidexive fa set required ca sacryever swicshes,

A let [u dalinsd am oo wors Chan alght (&) heuys of producvion
up o6 &, 000 plogss., 1L skifcs sxvapd baysnd sighs (1) haurs, or

sora chap %,000 piscan are prodoased in « shife, the pﬂﬂln 14
‘e uplnr.ﬂl inxs st lasat two lots.

13.

1 o SR | V' es-mve-smancaa
OF - . AiED ' NUMWBER

7-a2 Ao il ML By S0 .yl

TINHTSA 011894
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inaaring Spacification . c '. .

Vil

vl

A, Reanrd{ng and tecord ratencion sheli nmftrl with Ford Q-

o mn!mun of the seatiatical awcuptsnae ﬂlum acaurs
fnr cqut Suctloms IIT. &, M. I, M, L and M, & ciude oo pacall’
the sybjace vesks producties sod ts step production may result.

101,

5. Produacion Velldation Gast sasults ni analysils are €o be
focwardad ta the relsasing Fraduot Eaginssrieg Offics bafaza -

_;mml for shipment of preduscion parta cam b grinced, ' .

C. In=Fracasn téit cesults shall be avallable ac the luﬁlllt‘l-
natmisccuring faallicy fox <be Ialvaning Frodect Roginwaring
Offigs and Ferd $QA or. Lts zaprasentatives o veview sm

TEUNNL, -

INIIRUGTIOND AND BOTEY

- ALl mwicehas are ¢e h identified with tha Pord part nushar,
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| TERMINAL STRENGTH-LOAD.ORIENTATION" -

VIBRATION TEST - SWITCH ORIENTATION.
- FiGURE 1,
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77PSLE-1 157 VALIDATION TEST DATA

FORD PART # 94JA-0F024-AB
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 PRODUCTION VALIDATION FLOW CHART

36 TEST SAMPLES

11X, A CALIBRATION
B. VOLTAGE LDROR
C. CORRENT LEAKAGE
] . FROCT TEST

4

AT R LE AK
, a8
12 : . a4
| . - 7
6 6 IIEI. K. VACUOM TEST
I3, r. IIX. L, ITI. E. IMPULSE TEST
BURST . TEMPERATURE
CYCLE
30
IIT. A  CALIBRATION
B. VOLTAGE DHOP
€. CURRENT LEARAGE
D. PROOF TEST :
) " . |,".-
AR LEAK .
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' PE/93/11
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1,0 4SENERAL

_1.1 Customer:

1.2 TI Part Humber:

1.3 cCustomer Part Humber:

1.4 sSpecificaticns:

1,5 Date of Complation:
1.6 ﬂuntiﬁy of Units r_'.l'u-l:.tm

11.7 Disposition of
Tasted Unita

1.8 TI taat aweriss numbwer:

1.9 TI Prassura Swikch
Tast Report Humber

Ford Motor Company
TIRSLG-1
94 JA=-90324=AR

Ford Engineexring Specification
ounmbar {inv delta)D3-F2VC-
9F924-ik axcept: delate sactiona
I1I.E { Impulsa Tast ) wnd III.K
{ Vacuum Test ) and replacs with
a combined teat conaisting of
a singles vacuum oyola to 0.3 -
9.5 wp By followaed by a 500,000
cycle impulass tast ta 6900 kFa
+/- 350 kPa with the brake fluid
temparature at 120°C. All other
tast conditions and acceptance
critaria are to be applied.

Tebruary 10, 1993 °
k1] '
All devices are prasantly

retained under quarantine, to
ba destroyed par the EE at a

""later date after full ISR

approval is obtained.
370-15-36

PS/93/11

TI-NHT3A 011708 -
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A

Thig hattery of tests wap parformed to demonatrate the ability of
TPEL6-1 to conform to customar specifications, given in ES-F2VC-
9F924-AA- with amaendments as noted in gactien 1.4 above, in
ifillment of the requirements of the Initlal Sample Report.

11 38 switches under tmst passed all tha test requirements and
anformad to the apecifieation. '

presaura switch h-.t:l:q tested here, is similar to other speed
ontrol deactivation prepsura switchas manufactursd by TI for Ford
or Company which are fully validated and are nu:mt.ly in volune

2.0 OBJECTIVE 3 S
|
groductlon. Thase awitchas are:

Ford Part & . Ford Vehicle Platform
PIVC-9r524-AR " Faasenger Car
FITA-SF924-Ch : Light Truck
F3DC~AF924-AA : SHO Taurus

he vehicie for which the awitoch is being testsd hare viz Ford of
strzlia: Capri platform, differs from the above in two arcas. The
izst one is level of vacuum. The switch in the Capri platform is
axpased to & vacuum of ¢.5 - (0.3 mm Hy as opposed to the atandard
S call out, for a 6.0 - 3.0 ma Hy. Sacondly, Ford Enginesring has
gstablished that a maximum brake fluid tesperature of 120°C during
ha Impulse test, will b'Fi:t'.-r simulats the Capri application, thano
ha standard EE spacification callout of 135°C.

n light of the abave, TI and Ford of Anstralia had coma to »
ronsaensus that the Fluild Rasistance/Hunidity/Salt Spray/Teiminal
ftrangth and Vibration tests from the ES will act be performad in
low of similarity to axisting -pressure awitches. It was aleo
grsed that the Impulas And Vacuum tests will be combined as in
ection 1.4 above,

respondence, pertaining to the above discusslcon, between John
back of Ford Australia, :and TI is attached in Appendix A.

inica tested wars built using fully qualifisd production componants
d prednotion assenbly. equipment.

TI-NHTSA 011707
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30 TEST PROCEDURES AND REBULTS

All switches ware tested te Ford ZEIngineering Specification ES-
-F4VC~9F924-AA a3 amendad above. A copy of this ES is included in
ndix B, Procadural details are thersfore omitted from the
presentaticn of resulta in most cazes. In those inastances whers
LS procedura asthodology iz modifisd, a complete axplanatlon
the actual procedurs i1s prasented. For all testa, data ia
lnded in Appendix C.

A|flow charkt ls included 1n tha ES {(frame 4 aof 18), as follows:
1 test devices ara to ba subjeat to an lpitial characterization
naisting of calibration, Voltage Drop, Current Laakage, and
Fyroof. Daevices are than divided into groups par the flow chart
d subject to the indicated tests in the indicated oxder.
lly, devicas are subjsot to a Ffinal characterization. A
fied flow chart is included 1in Appeandix D which shows
iationa from B8 flow chart resulting from tha changes in tast
Plan as discussed in section 2.0 above.

TINHTSA 011708
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3|1 CALIRRATION
3l1.1 Devices Teated: - 370-15-01 thru ~36

3{1.2 Procadure: Calibration is chacked at room temperature
using amblent air as the pressure medium. calibration -
settings, as specified on the part drawing, are actuation
{electrical contaots cpening) at 50 - 160 paig, and
relaass {contacts reclosing) at 20 paig minimum. For the
purpose of gtabllization, actuation values are racordaed
on the sixth cycls, aftar subjecting the switoh to two
{2} pressurw cycles to B00 paig winimum and back to zero,
followsd by threse ([3) oayclss to 1.1 times actuation
prassure minimum and back to zerc. The change in

_continuity 1s mwasured while conducting 750 +/- 350
@ailliamps at 13.0 +.o‘- 1.0 volts DG, :

3.1.3 Equipsant: . Custom TI dni.qnud and hu:l.tt pressure

: check atation, using Heiss Model CM96365 pressure gage
calibrated on a regular gquarterly schedule. Continuity
change mapsured on cudtom TI desigued and built qqn:l.pnmt
n-iting the above alectrical pl::mtn:l.

-1.4  Initial Rasulta: .'l..'l'.:l. 38 nr.tq:l.nl!. davicas t-ltid ware
found to be within lp-niﬂqltiun. o '

[l
'}

1.5 Final Resulta: 30 uriqinal micu wara Iound to ba
within epacification.” 6 wers d.-t:nycd in Burst Test.

TI-NHTSA 011700
¥ T : -~ 1SR TESTING 3 - FrresLs-t .
rROVED WY Texas - MATERIALE.& CONTROLY {pac, CIYA]
Te _IHMMENIBQ. ATTLASORS, WA DETeS ]aaﬁ&;



3[2 VOLYRGE DROP
3l2.1 Davices Tasted: 370-15-01 thru -36

3.2.2°  Pquipment: ° Fluke Modal .8020B Digital Multimater,
- calibrated quarterly, used in conjunction with tha
centinulty aquipment in 3.1.2.

3.2.3, Initia) rasultsa: Thg average voltage dzop was 14.05
' millivolte, and tha standard deviation was 1.11, All
values were significantly balow the spacification of 200
millivolts maximam.

'q.2.4 Final resulta: The avarage voltage drop for 30 devices
¥as 29.05 millivolts, and the stapdard deviation waas
30,98, All wvalues ware balow the ap-qiﬂcli:!.:m of 200
alllivolts mazimom. -

 TINHTSA 041740
¥ :::u' iyt ISR TESTING R T
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- 3j3.

33.2

J.a...a |

.nwinn Tagbed: -370=15=01L thru -=-3§

Eguipaant ; 'Mgnciat-r.l Rasaarch Hy!ﬁt test unlt amsed ae
powar socurce for 3500 VAC, &0 He teat circuit. Fluke
Model 2020B Digital Multinmeter, calibrated quartarly,
used to measure voltage crop across & series resistance
of onw wagoha (+/- 5%). .

Initial results: Measuring tarminals to case with awitch
closed; measuring texminals to case with switch cpans and
measuring batween the terminals: All valuas wara balow

the specification of 100 microamps.

Final results: Sane thras measuressnts per device as
3.3.3. All current leakage values for 30 devices wera
congistent with initial results. All valuea ware belcw
the specification gf 100 u:l.u:uwi.

Ti-NHTSA 011741
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3.4 PROOT

3la.1 Davices Tested: 370-15-01. thru =36

3)/4.2 Procedura: Calibration readings ware recorded befors and
after proof testing. Test pressurs was 3000 psig per the
part drawing. : '

3:4.3 Equipment: Enerpak model P-392 hydraulic hand pump uging
Enarpak bhydraulic filuld as the pressure mediun.

© Hydranlic fluld is removed from the devices using a

combination of wvacuum and rasidus-fres solvant
Sprayon(TM} Hi-Tech 02002 TF Electrical Concact Cleaner.
US Gauge #33714 reading to 5000 paig with 100 pai
incremants, rasclvabls to 50 pai., calibrated quartarly.
Custom TI designed and built safety eanglosura,

3.4.4 Initial Results: Ho evidence of fluld leakage and no
drop in teat pressure was cbasrved on any davios.

334.5 Final hﬁu:l.t:u: Ro qvideance of fluid leakage and no drop
in test pressura was cbserved on any devica. )

g TI-NHTSA 014712
TR LOT MO, y7a_1E_ - ' Im‘
o8y T, J: ISR TESTING TTPSL4=1 -
oY T e MATERIALY & CONTAOLE [pag” FS/93/11
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3.5 BORST

3.5.1 Devices tested: 370-15-31 thru -36.

3.5.2 Procedure; A prassure of 7000 psig was applied and held
for 30 feconds minimom.

H.5.3. Equipment: aame as 3.4.3., with the additlion of Enerpak
gauge reading to 10,000 paig with 100 psi increments,
resclvable to 50 psl., calibrated quarterly.

3.5.4. Ruuita: All six devicas passed 30 seconda at 7000 paig
without aevidance of fluid leakage or drop in tast
Prassure,

TINHTSA 011713
LOT wo. 14 foEvioR
TER R BT ' ISR TESTING TIPSLé-!
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3le vacom

156.1 Devices tested: 370=15-01 thru ~24 .

3{6.2  Eguipent: Kinney wvacuum pump. Sensoctec preasurs

' transducer. range 0~25 psia calibrated gquarterly, with -
Flukae modal BDEI:IB Digitnl Multiseter readout, calibrated
quarterly, :

3/6.3  Procedura! 24 davices wers run. The paramaters giﬁn in.
the EE (framg 10 of 18, sectlion III. K. 1.) were nndifiad
as in section 1.4 abova.

3)6.3 Iamsdistely after vacuum exposurs, all 24 devices were

. put on the Impulse test as described in the following
ascticn. :
f
TI-HHTSA 011714
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311!1

3l7.2

3|7 IMPULBE
Cavices tested: 370-15-01 thru -24

Procedurs: 24 devices, pravicualy exposed to the irncuum

test as in section 3.6, were run. The parameters given
in the ES (frame 7 of 18, section III. E. 1.} wers
modified as in saection 1.4 abova.

Fquipment: Thermotron model 8-4 Mini-Max environmentai
chamber capable aof =55% C to +200 C, Thumidity
anasntrolled. Custom TI dasigned and built soyecler,
utilizing Bnerpek integrated hydraulic pressure source,
TI315 Prograsmable Logic Controller, Moog sarvovalva and
controllex, Simpson signal generater, and oppoding-
piston fluid isolators, to produce a hydraulic~Fluid

. flow-typs primary with a brake-fluid deaad-sad-type.

sacondary terminated with a 2d-station manifold squipped
with internsl heaters. Capability to 8 Ex at 0-1450 paig
cycla. Custom TI designed and built 24 station Switch
Monitor Clicuit whioh autamatically stops the cyoler in

. the event of abnormal switch action, defined as

continuity change which doss not track the signal from

"the slgnal Jenerator. Thermocouple readoits calibrated

quarterly.

Results: All 24 davices met the m.ptnnu criteria in
E8 (freama 7 of 18; nqttnn II1.E.2)

TINHTSA 011718
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3.8 TIMPRRATURE CYCLE
3.J8.1 Devices tested: 370-15-25 thru -30.
3.48.2 Equipment: Same as in 3.7.3
‘38,3 Results: All #ix devices met the accaptance criteria in
| t3 (frame 11 of 18; maction I1I. L.2) '
|
| . T=NHTSA 011718
- e 2 - 1SR TESTING 11880 6-1
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EN FORD Wit AccsPT A Lowse TampraTell (120°C ), A
Bacievh TT [20° Cerciud I8 IN DXCEXS OF ANY
PERATUOES THAT Witl BE EXPESIONCED Ly THE Sw/iTesH
THIN ACCEPTED VEHICLE OPSRATING CoNDITIN.S . DRAMUNG
£TA~ GF2H-AD witl THUS BE FURTHER AMENOED T0

KY IMPULSE TESTING AT (20°C

Gl RAPUELT FoR SimbaRITYy OF =~

Flap RESS ?‘W/.'ng,pfﬁ mrsﬂmy/ TERNA L

BTRENGTH [VIGRATION ARE ACKEED , AS PEE ERLLIER

| Discussions, AND WE Exeact Al TESTING IR BuRsT/
VACKUM/S THERMAL CHELING [ 1APuLSE T4 BE QMPLETED W

TiMéE To SuPrORT AN S SuBmission BY _BCIA_PRIOR TC
14/4)95, WousD WOU FLEASE ADNISE CONRRMATION OF =
T ABIITY TS SUPPORT ABOVE" REQUIRGMENTS AND
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DEAWING OF QTR »FF 124« A8  WILL ALSG BE KFASED
| 71D REmELT . CHWNGE IN LENGTI CimeNSanN FRomM S8a mm
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DEPT: -
o | RAPIFAXNOL o oo
3%l DELWHRY: [ NORMAL [0 RAUSH-CALLFORPICKUP B DATE:

T B85 mm. MAX, AND ‘O -RING CocouRt RED, AS
RaQues 1 IN. Ul FAA’ OF Dt /8 1M .«

SUBTET 73' CONFIRMATION OF ASOVE FRoM TEZANS INSTEUHENE]
BY JTaN 11TH. 93, RENSED DRAWVING Ore FETA- TFI24 AL
Wiee B /SsuseD FRomM P& BYy FEB 5,93,

BT WiBHES AND A MarPY G'Mlmﬁ.s 73 ALl .
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IB) Enginsering Spacification
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M Enginaering upecthcation

T
DITCU_ATEIERELY. +~ SPYE0 COMYROL. NVACTIRAYE

flangis] _ .
Thia apaciflcation covare the Emat raguic.osnts for the spead-

" esnteol desarlvacy awicch -9F93d+ uaad in the alactronle spasd °

sontrsl systum, Busign changsd #m the wwitch sasachly or ica
coaponenty shall not ba mada withsut gomplianos to Ssociom ¥ of
this spacilficacion snd wricuan approvel foom cha zalwsaing
Fyoduncion Engleasting OLflew.

This anginearing specificatlon is » sepplensnt to che rolagsad
deawing op Cha sbeve pare, and all ragquiruashts barsin musc ba
mat In addichen ke all othar caquirssents of tha pars draving.
Ninlous seaguces sacsssary far dbarutrating scaplisses bo ﬂ!ul

TRQULTaInCE Ats given in 4sab secGion, .

The snginsering tasts, nlpl.-l s{zen, a0 taat fTequancinm
contalned within this snginsscing spavificacion xuflegt cha
minisos raguirsssots sscablivhed ts provide o ragalar svaluskien
of smforsance to dasign Imtent, Thy anglneqring Cadt progras
la {utapdded us & pupplessnt co nossl materlel Inspeotious,
dimspaional chaaling s [o-présmsy oonfrols, apd shonld tu b
way advacsely iwflusncs ocher inspastion operatisns.

QL ewppliscs may llph-u diffszant tvet gampla wises nd
[rsqusnslen prwviding thess hawe iwn Inaloded Lw an
alternata Gentrel Plun appraved by the dusign cesporaible
Produnt Eaglnaecing G!.ltu and: Iiuu!nd- in wy 80X,

& I:hu ﬂl.l.dll.m {m Tenta -ll: ba complated sstisfae-
vorily wich ,I.:‘II :l‘l“-lﬂ !:llln; {ind proceases
whars paasibla) alece ISIN-appreval ond susberizatisn fer
shipuwenc of produstion puctE sxw Ba affeated. Farty sust be
revalldaved oomplataly, er par Jstiticn ¥ whenever any shange
i5 made which owald pulh!.:r affset purs fumacien ov
pariatnands. .

+ Ia~Fiooeon Tast Maiss I. {IP-1) - IF-1 tll“ ATH Waed o
deSgnatracs process capablliity end susc be conpleced usimg
iniclal peeduccisn parts frem production tooling and
peatasuas prier oo fivsc pradeccien uhipmewes spproval. -1
CERCH ATS ©8 OORCLpMA In #FCeeE wAti]l proosdd capability i
mn‘llﬂ-

* la-Procwss Tesrcs Thase 2 (I3} = IP-1 casc pregres <av W
tmplomanced oaly aftar process eapabilicy has besn sa-
rablished.  Tiats sust ba sompleted uith graduction perts o
a vsntiouiog besis. dseples far chous Capen muat be seleoted
o0 3 vandom barls t8 Teprassnt the suciTs preasuctien
populacion as much ay peasibls. In cha svape that any of che
Tequivesunts Ln chesa tesce ld ot s, the rasctlen plan
spacilled in Feed 101 Seox. 1.3, "Huginescing Speoifisscion

XD Toy t Mequitemonta® shsll bs Lovoked.,

(1] YV EB- FIVC SF9 i AN
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SZLLLO VBIHNAL

.. 12

B
2 :
E o SECTION 23). - ZANLE OF TIXTS : :
& | g
3
il - £
- | |&
f IROOUCCION YALIQATZON  J¥-PROCESS IX-] . JH-PROCISS IP-7 i
] : Statistical Statiscical . _ " Sratistical ?
Tast Bosn Mindwon . Test Miniwm Tart Ml Tanr :
_ E Funwcisngl Sangle ACCApI Kb Fompla doctaprapos  Easple ALcapLanca g
i Itam, _Teabm. Alze_. _Sxixarls. Elxa _Gritéefo ., Sftze . Coiteric j";
3, ' _
N/ i Calfhrarisn n .. % 100m All Mesr Fesa 100y Al Muse Fans g
B Toltage Txop TR 190-. 95 1Me. PHO- M4 4floc = = =
C Oacremt Laskage 72 - P 3/8e.  F90-.56 Afloc = = s
D Proad Test 777 MmN 13/8e, POO0- B - Afloc . s
~ 7 Swrsc 5 190-. 72 ‘Afke,  PID-.3 &flox *» = o=
1 Vibratiom & P90=.72 IMe.  PO-58 fi Ha, BHO-.12
J Tarmimal Sersngrh 12 PMO-_ B4 SAle. PW..T2 'y, 7 ALl Musc Pcas
£ Vacwm 6 r90..72 Affn,  PHO-.5% £76 Mo,  F9D-.72
b Tampuratyre Cysls 1 Ho-.72 Mo, PFPM-.N drh Ha, 290-.72
.'<]' TR Fluid Bexistases 3 PI- .30 I LM PO 361a.  PIO-.%4
Rmabilicy Yesce
{1 . m.
X Impeler 24 Fi0- 90 LMo,  PIG-.C4 33 Mo, TID-.56
: & Smtdtry $ ’0-.72 Ife, P56 n{ﬂh 0-_72
i: W Ealt Sproy 4 2972 e, FNO-56 Jé He
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| o] Enginosning nomitcution - -

L

Lif. YAST PAQCRDURE AMD SFOUIRENENTY

Vﬁm

4, Hwlech asllbracian Ls &8 ba cheakad 4t room

cenparacuce {L6"9+33°C) ualng sabieat air ox
- aquivalenn,

‘a, Calibragien asceings. shall ba spenified oo the pare

deasitag wivh the setnings sbicked sfter I oe merd™
prassucs syoles with sablest sir, o7 squivalsot.
Pesazure cygls tangs is te ba detarmined by the
wanulacturey T L{neure svitoh nalibeatien stability.
The cutrin end Jiffaxewtial wag pointa avs 0 b

. mokeured vhils copiusting 715¢ % 30 mililasperss
siile 11.8 & 1.0 woles D,C. Ly applisd. Tha cut-in
poiot 1a .ce be chouknd wich inavensing. pressuca,

g, The cut.eut paine 1a ts be cheoked with dsuraaning
presivze, and the fiffecential sat peinc Ly £0 Ve
calonlited using the sus-in pressurs njows che sug-

7 Auf pusauid. )

2. #asconfersancs Sa deflasd aa axy switoh poinc whish
falle sutside the eaiarewes band apesificd on tha
pare draviag. foe L _

a, H-:uhnm- 1n dafined as a woltage drop in
sxsann . of 204 millivelcs,

o

3 1 ' . _ 7 &$-F2G-TVIA-AA :

AeVED . | mosian

B
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| «ditd ng Specification o 2
1. wmmmm {oonc*d)

€. Gurraoc Laakots

1. Inss Boguicasants

a. Currans Leakags fa to be dw.ulhl with 300 volea, &0 .
Uz slearmicing durrest,

5. Curysmt Leskage iz to ba shecksd:

(¥} Batwean the svitch leads wich the contscts. agaa, -
’ {2} Macveen the lead and the wsuitch bousing lrl.th .

¥ contasts clossd,

- (}) Betwasn glchaz lasd and aviceh housing wich du

o ’ sontacky OpAR.

1, Agceplands Resultzmanta

&, MWeneenformumoe (s defined ss sny leakags survanmt In
- wxaass ol oo huicad (100) wlcresmpaté.

0. Irsef Isxc
L. Xasr Rasuizsmsnts

' 4, Sybjeot sanple awitehas bte Taatlod & G4 sstadlioh
.- theilr Lnieclsl suitahiss prassurss.

B, Preef Test 14 €4 ba ooddwctad uslng Sruvs fluld or
squivalent as che sragsuxs madiue. Test pressurs
twll b an speaified om the part dvewing. Tess
prasauts shall ba lsolated from prasmuts soutds ol
hald for not lesn tham 10 secvnds.

2, heabhsak vha weizohas G Jsation A.

2, becaocamos Escuivsmancy

N, Re evidonsa of Fluld Jeakage, vaspage, ox drep in
tand prossuta greatay then 410 KPa. (62 MI) is

povalrgad,

B, A changs L tde-in sod cut-ouc PressuTes grAster
chat & %% frem the Inivial valus is et pezwitisd,

2. The teak saiples must e descroyed sfter tasting.

. & 1 : T 19-PI9C-9P924 kA
- AL o RPVSRG HUMSEA -
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| ity Ej\clnuﬂng Spacificution .

141,

mmm {eonc'd)

Inculas
1. Juac Csquirssonca

&, Tant the swlcch for & toral »f 500,000 :gcl.u.
Cyala prazsure batwesm (lew] 0276 KBa {O-40 pal)
sod (high) 10,000 & M3 KFs (1850 & 30 paLl.

1) 0 - 475,00 ayalsa; 13 £ 1 wlu.lrm quErsst Co
senlitor funacion, -

2) 473,001 - 500,000 cydlas: 1) & L voles 0.C,,. 750
£ 3 ma,, por figurs 4.

‘. Brake flufd Campacaivty 0o b 137 ¢ 148 and ashisne
cumperature’ to W 107G win.

6. Cycle cats Ls to bs 110-130 cyales per minuta.
4. Buttcl wurt open and olose eanh oysla,

1. Accspcancs Reeulirssancs

a. hfter lapulss test shaak &0 ssotiona &, B, &, & D
using che procedurs astabiizhed im ssch sancios,

b, Wercenforsancs in defissd as say switch oot masting
ch sciferila 16 sagCias A, B, C, & D.

¢, Tanplon used Far this cagc must Ba dancteyad sfcav
all teating L» cempleted.

#. Burdt strength Lo to bs ohacked uaing boake flold o
Sauivalent as Ch pEMNUTS wadius.

b. Frassurizs the svitel co 45,1 K {'.Im MI) alolmus
and hald foz M secends minieus.,

! Accepfamte Raguirssents

a, Wormmifevnmces In dafined an soy wwidenes of Fluid
leskage st savpage from the avitch eor chreads,
Samplas used for this cest wust be dentrayed afer
tascing in ssnplated.

SRAME

T

L

s WV D-rve-svens.aa

w PO

BT B2 \Pweincs rivinmt mor RO b4 ey
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277 "I.nﬁnmﬂnq &Ipac:ua..da.t

ljl

&, Hount cha avicud in the ceat pert in & humidiey
chasbar. Curzantly valessed macing wlacerioal
GADNMCLOT Dt hl installed bafors atart of TamE,

b. Bubjeat tha switeh ta tan (10) continucus hl-:l'.dl'.'l]
oyslas as fnllm-

(1} Ralse cesperiturs to 63 ﬂw-l 'G ovar 2.3 -
Woura; at #0504 !'lll“.ﬂ hunddivy. .

{2} dold 3 heuts at §3 +w-l "G ab M-y nhtl.u
huaidicy.

(3] Lowsr Sempyrature ta 25 +10/-2 *¢ avar 1-5.
howrs; at 00-90% palacive bumidicy, )

2. Ascxatsoca Rsguirsmanta o,

a. Wichin 15 nioutas afesr complacion of the teath
nidicy cyale oheek the cwitch o seazions &, &, €, .
8, using the pressdurs sapshlizhed in sach lunm.

h. Bmcenfermance Ls dafizad a1 soy switch nol lul'.!n;
tha zriterls in sectleas A, K, €, ox B,

4. Jalg Sorsy :
8. Nount the euitoh in tha bast port is « silt spray
shasber, Tha sextently Telasnsd macing slsarriesl

! conpeccor and wiring mesc b inzcalled pr'ier Eo
scace of Eaer.

b, Exposs vhe svitch sssesbly o Hhm; of 2als aprs
par LA R-117., . e

1-W.

a, Aftsl wipsidin, dbaok the mricteh E5 seagienn &, B,
d, D, wning the proosdura dacshlished fn saseh
angtion.

b. MNooseofermance Lla daffnad as any -ﬂm not meating
cha sricar{s in sestfonsy A, B, C, or D. Smiplas
uzed for chin cast muat Ba dascyoyed after all
taacing Lin completad.

8 18 W ES-PIC.AFl4.a0
PRAME | ar A vismm — L
-‘-‘IFB 7'-.2 Evawbingl SRt may NIT W5 uivell
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Inesring Syscification

b,

1}, TESY TROCENEEY ARD EPOEFMRITE (conc'd)

I. ¥ihration
1. Taac Rsguirampnts

Hount che swiech in che tase patt aud actaoh thl
ourrantly Telessed sacing sleanrisal nemmeatsr
bafara atart af Ease.

$uitchas are tv be vibraced i atl 5 planes with
alentrical continuley Being monitsrsd during cha =

" etirs twat. Hes Figure 1 Lor switsh orlencation inm

ths 3 plinas. Vibratisn tasce axe 1o be sonjudcsd
AE Toom ComperstuXs waing braks fluid, sbiamt alr,
ot ‘squivalant aache presnms -ﬂ.-.

Intatoal prassuca shall be maiotained at 4 KPa 4,
vhen the svicch La 1t the wldsed pozitisa and 1.1
tinas mAX sAtMATLef BESEEVEY m-pmmm
awitdh o l.uthnumlun

¥ibzata the switeh at 1.3 na displassment hnk-u-
pank]) vhile virying the Frequesay undferuly !Eﬂ 3
nllh!lhmtllllmnn:l.ﬁ

Yikrats the switch im llmun sna-howr parieds in

the span apd alsead praicions Sov & Seval of § honpy

1n cash gleva, (Totel tase riza i 34 haugn).

1. McspEarcs Raguirssancy

Aftar the sucire vibratien saguense cheek tha
svitehes to asatlang A, B, €, o0 I iatng che
preasdurs sstablishad in aueh ssaviem.

Eenssntyrnanid 1z dafloed es amy svidencs of Laskega
or any changs in elestrieal sonciouity/dissonciouicy
durfng the vibcation oyalas, or oy switch pac
wasting the aricaria (n vestions &, B, C, s D,
Jaaglisn used for this teac must be desczoyed after
all tusthig La sbmpleitad. _

9 . 18

rvism | -

V BI-FIVC-rihean

o O —

e T
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&, HKount the swiceh in tha Caat parr.
(1) dpply o B9 £ ¥ W axtal foroe to sush taraiml. : .

€2} Wich & pondulum apply & 45 £ 5 U fmpasc foros ta
the switch housimg at tha csnnacter amd,
parpandicular ta che santecline wis of che
svitoh, ZSsa Figure I for Cares qpl.l‘.u:l‘.m -
polnt and dirsction.

2. Aseagiancs Raguixssdnca

a, Check the weitoh to seoclons &, B, €, and b waing
tha preceduras sntablished n sash seatien,

b, Hemawnlormanas is dafined s any csrminal o housing
fxsaburs, ox sny swikoh mod sescing cthe evitariz in
seatians &, B, €, aT D,

. Yacwum )
1. ZTsat Rssulramenka

4, Bwme che sulcch in the tasc pors. Vasuum caits ary
td be sewductsd A% Teen Comparsturs using ashlwme
ale as cha prassurs -ﬂ-..

b, #ubjest che svitch ta's mlu of vasuum firea .
atnorpheria preadsura (160 sa Hg) ts an absoluts
praspurs of 3-6 wm Hg. Haintals Ca vacuum Lok &
alnins of 5 ssascas.

2. Mscaptance Raquirssanca

&, Cheok tha switch cv ssotiona A, B. G, and D using
cha proasdure syfshlished Ln sach sectien,

b. Nenconfermancs i dafinad as axy mvicoh wek w2ting
the aritaris in sestiona A, B, €, and b,

i

10 11 WV RA-FIVG-9PY24-ph
or REARED MMEER

i
3

7".2 WAool ByInas Ay WOW b0 il
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it o emeseleleed b - s .

Engingsiing Spacification

{{Z. TEST PROCEUURAS AND AEOUTREMBNS (sonc'd)

L. Isugecavure Gyglq

1. Teac Esquizessnca

A, Mount muitches in tast porecs: tast to be run using
gurtsatly talaaped Bgake [luld. -

b. Napsat tha following prodsducy 13 cimes.

1) Lovar rha suitoh and fluid EMRpATALMTS D AE
lsasc «A0° G, -

{2} Cyels the ewicches ten cimss ac 10 '
saconds/eyolas, One cycls connists of &
ptessuce varlatiog frem @ - 276 WP (9-4Q pai)
co 10,000 & a3 KPe.0 (14350 & 20 PN1).

Boca; Svicel sust open and aloss sach oyele.

oF
(3} Baisa suicch asd fluld ramparsturs to A8
uiolsun. ?

(i} Rapaar Stup 1:.

%. Ax sospleaclen of Srup b, chesk cvitches pesrc asacions
K, 5. C, and D. .

2. jooectanss Resulrensncs
s. Fomooafermanes is.defined as any wridemos of swirch

fluld Leakage, sespags, or not Besting the oriteris
of asuclecd &, B, G. and B,

8. HNowat tha switch {m the tesc pact ‘snd srisnt as
| instailed tn the vahisls.

b. Inetall tw surrently relessed mating -lurr'ul.
casnactor (vith wirs lssda) to the wwritosn

a. Beguenticlly. lassrse tha sviteh inte sash of the
spacilind l{ugll. Ak & Cemparacurs of 13 2 °¢, for
241 sucemd., Jepova the svitoh and dyaln and stocs
the awitch for tha apesifisd time ar Teom
tapparatury, prier to lusevaing info tha next fluld,

Lhensnn NUMEEA

- V ES-rvc-ape24-aa

TI-NHTSA D11733
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N
I
¥

W m——— e - - —

P T il i

Malgglnlle =

1M, JEXLFROCEMREN AKD RECTIRTHENGS (conk’d)
- -

Flpig ~ Drsin tiax. . $torags Time

Raforance Fusl € 60 + 3 min. noTe
ASTH DAL . '
1Ve0 Tagloe O - g lhwr 14 daya

Tthylsos Glyeel/ Vatwr 2 % 1 hour 24 # 1 hour
S0/30 by Voluma

© Scaka Fluid ' h % 1 haur &5z 1 baur
Hll l-‘j . - .

mr.mv.- " 'I'runuliw 2% £ 1 hour 1N dayn
‘Peunr YEssring Flutd
(sama} EAP-MICLAS-CT )

Lawpropyl M Hatuy 24 & 1 fur noo
/530 by Yoluns .- '

" Maforenes Pusl C, < 2% 2 L e noas
ASTH DA7L with

Harhyl Aleshal

45713 hy Yolume ‘,

4. Por the Flaw Chart, mhjsct the peasyribed paber of
iosarsed sultclrs to tha pese lameriion tests
spaciliad balow:

ITI. K. 'Ilpl.‘ll.
LI1. 9. Mualdicy
ILL. K. Sale Epray

dnunsanas Basulrements o

. - ¥ :
#s Switabas must fully mat thw requirssanta of dha
qul.llu ml,l-nﬂhn cant, .

b, 'llnullm is dalimed 28 awy mwitoa pot measing
cha oritsris im assticma A, %, C, or D, Sasples
uzad fvx. this teat wunc b4 deatTeysd afear all
ceaciog is uqhm.

o _.

Lol

12w  § 1 Vu. FIVG-III2A - M4

YTV I Y ———

i

fH s

- R |
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@EED Englnacring Specification .
. . e
W. | ETATISTICAL ANKIYSIZ MENIORS .
A, Tor PV, 1F-1 and If-! 'ﬁn.:', all aasplan teatad sust puai,
Having all che Tequired sample afze pasa will pravide daba
o wupport tha aenclusion chak the swiceh has & minleus
caliabilicy £, ac & givem sonfidsnee of C. The petation
Pe-R is Infarpreted oo sinleun reliability squal #o R, &€ 4
aonifidanae C; chum P#0-.30 msina o mioimus n‘l.l.l.lll.ll.tj af
doy ar 3% confidemwe, -
B. AlL wauples ut'pu: im the staciacicsl Seat acosptinchy
sricavia-acaced for cases with 1000 frequensy: or sanples
fron lul:l. Hl'll:h could hawe & varisble size. - _ -
Y. REYALIDATION REDUTRENENTS
A. Mo chumga io design, miterisl, proosss or tospenant suppliar
dhall by wade wicheue prior L from the tslesaivg
‘Peoduee Enginsaring Office. As part of spproving s changs,
tha Telesting Froduce Enginsering Office will sscablish tha
porcien of cha Product Val{dation tests Zequired & be ren
ta favalidate ths switsh. The fallewing tihle {s Ea bs wsed
an & guide in detepnining the xyps of ceats ntulnl Loz
cavalidakLlen nqul.tmnu
- ' ' Proasss of Matarfal
S— . W Change.of Hew Sopalisc,
1. Terminals. Concaatd, ar I, . G, K, 8, I,I.
Cennestac ’ I By M
2.  Cara or Hawsing All Tasca .
3. Dise or Dlaphrage . Il ADEF I -
&. Fitving or Fluid Cennsction. I 0, R P A LA
B, Aoousl revalldacion in met Faguired on sayryever svitahes,
¥l. LOT PEFTMITION ;
A lag in dafined a8 0 mare than sighe {8) hun of produscisn C
up te 4,000 piecun, T£ shifcs axtapd bayend "-Iil (8) hours, or .
wate Cham 4,008 plecan sxa pesducsd Ln o shife, che produst sust
Be separafsd inte at ledst twa lecs.
N 1 14 1 -V Berve-1maean -
el - o REVISED T A
i F i T TP T — V
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D Englnsadng Specification .

vil.

¥iIl.

AECDGD_REYENTION
A. Bacording acd n:uﬂ. cufancion shall confara with Ford 0-
10%.

E. Production Validacton Teas resuits swd amalysia sra to b
forvardad to the ¥elsaaing Produce Esgimsaring OLfite bafeza
appreval fov shipment of produstich pares aam b grintad.

€. In-Frassss tush rasults shall ha svaileble st the suppliar's
mavulfaccuring fasilicy for tha relessing Produst Enginescing
offica avd Ford 5QA of ics reprasentatives €o yeviaw am

raqueat. -

DESTEICTICHS AND MOTEA
all awitchas ars Eo ba ddenciZfled wich the Ford part mumbar,

suppllier ldentifiestism, snd & III.‘I:I ndl indicating Final
asqashly, .

ALl raac aquipsenc and casc prmuun for caacing te chia
apeaifioscion wusc bu wpproved by the Talessing Frodusc

Inginsariog Offios spd we changa in squipsenc or progeduxs may
ba made withoue cheir weiccen GONAUET40CH -

Tent purt cenfigerscisn iz shown in Figore 3,

O-ringn, if used in cha dasign, shall be fres from cucs, nioks,
shraslons ax wny echar damage vhieh would zesult Li 4 fluid
laak.

A1l switchas wanc have a shipping esp ‘Imetallad svar che pore
chewads Ee pravent ooncamismation. ALl shippieg uspst must ba
sppcaved by tha H‘.I.lui.u Praduet h..lmﬂn; Qifien priox to

pnluntl.- L{ncovperacisn

ALl switchas that &0 ot pans :'lu salibacion test axs ©u
s{thir b4 raadjusted and rachucked, or sarapped. (Salvags aof
qomponant parcs parmitcsd wich 100% celnrpeacion).

IF pradust nonconisrmenes socurs ln tonk Sascisna ILII, B, G, D,

B, 7. and J, preduatisn shall be stepped and che problesa

ascreated. ALl produsclem luca shall Ba ssrced 1008 pi ..l &

shipsent, Susgectad sescenfernsncs of any shippad parcs ajall

:;fnprud imsedLately ko the Telasalng Pradedt h‘lm-ﬂ.n‘
Lam

1E moncenfornanos af tha seabistical sccoptanes eritariaz wasurs
Cor coat Tectiona ITI. €, H, 1, K, L end N, a onuna Eo racsll
che subject wesks pesduction smd te step producilen may wesult,

e |

1) VWV iS-F2VC0FITA-AA

o PO 304782 ot simint ior ot v msen .

+
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t !
| Engineering Specitication "
b .' e
1 II_. Wmm
AT B-117, Salt Spray Tasting
Tord 4-101, Cuality LysCesm Standard - 1990 fdition
23 FORA L4dAGh-AA, Specification » LV Aasy - Dirs Comedter '
TA-FIVP-GETII-MA, Spesiflostion - Sarve hssssbly Spaed Contvel
L
ol
-  CRRT) : - B TR PR P
" PRUAE OF REVIZED NUMSEN

-

sé-ﬂ'-'nz_ LPewstmps. paligians sy NOT 0wl
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mr&nlnmi_aﬁiclﬂuﬂm .

thlp et

IR us S
| Plasy

VIBRATION TEST - SWITCH ORIENTATION

- FlqUREe 1,

s/

o aSN AXIAL ,
_ FORCE AEN
_ 13K | - IMPACT
- FORCE
) TERMINAL STRENGTH - LOAD amcmﬂan
,I.'Eul.',- L 1 - - _ ,._.,L far _quURE 2 . u e I
16 ' ®s | ‘U’u—rmm—u o
| e o ARVISED | asten - v
#Pﬂ 3947-82 oot O ey Y V4wt ; '
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S FERY FINRNRPU RN Y QTS T

- <3 Englnesring Spacitization

C'sK

34 <24 UNF-2B THD.
2.0 MIN DEPTH

P10.0 245
L FULL THREAD
: } : 54 i
b 507 .01
{
1
.25 .
. 3.10 o 42" 1"
.14 -
| ] '- -
# 5.864 RaFerence
SAE T'5ia oCT 80
Fiqura SA

. TEST FIXTURE RORT CONFIGURATION

- FIGURE 3
U 18 W ES-T20C-Tr9-dh
geny or RRED _|smnm :
: ?-ﬁ?ﬂ SEAT B2 troctans vaitioss ooy 2ot 24 et :
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m&wmemmﬂm,' N s

! + 13V * v

—
" -

| 750 ma 50 ma

ULTRA FAST Jg
RECOVERY ;
D{ODE R ~17.5 0.

. 1 100 1, X ; 300 mH  MINIMUM
“| +5% ' '

==

DEACTIVATE SWITCH
TEST SET UP

FIGURE ¢

L w | E V Brave-s194-A
FRAME or Aovser | L I |
"t PO B047 82 orovivus sonivmt cor 07 44 i0na

i
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Appapdix C
Test Data
: .
T ™ TESTING {71e308-1
o 4. o g MATERIALLE CONTAOLS [Bom, PR/9377]
N INE'I-I'I;?JﬁNIEQ ATTLENOSO, MA o1 [PAGE
] [ ] ) . e ) .




FORD PART # 94JA-8F524-AD

- 77PSLE-1 ISR VALIDATION TEST DATA

|d§ l=ni~ialeiersxalsls n_.mu_n susagrezasaes |
§ _Lim@ummmigmmmeMmll-Mmmmﬂyu_uum i
g T e T T T T T
__ m ARAAR IRRRRREARRA AR R
o.._........._,“....,.m.m._ﬁ. ...__...n..__._.
_ , ! RREE
, = -t u.._.llmi_
| m um_m}mm_%_m_u_u AR i
M i _n_amm-.n_mu_-___._u_-_nnnmn_-_n_r,-m_ﬁu“n_n_uuun_n L...
G 1 [eclszigaealzcl=slal=lsl= sz =geslel aine e | i
| L] | SEEREN
m....._-.... ._...__._._...m..-_..... ....“._”_—..Tm._.
| L[]
e e alu|s/s!zajalalzl agmisv3
3 Sazhisslszalsasiznzaansdeunaslngeasinas
T3 T T i
_ MM u‘................__........“. ......m._.w..
_. .m..........-.-.......q............._.
I _.
'. m m.u._mmm_u_m_mmxw“_m“m_mw
. | PO LR
§ e e i
B[S mmﬂ mgLaﬁggﬂm
.m ,Jg;.#aJw p:Jgjuwmm

[Tl
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Appandix D

Tast Ssquence Flow Chart

TEST

: BRVICE
::::n T ETTrYLY 18R TESTING T7PSLS-]
T “' Tm MATERIALE 8 CONTROLY poa. PS/93/1 1
= INSTROMENTS WP arviaeonson ormes [555
T .

TI-NHTSA 011743

4




PRODUCTICH VALIDATION FLOW .CHBRT

36 TEST SAMPLES

III. A CALIBRATION
' ‘B. - VOLTAGE DROP
C. . CURRENT LEAKAGE
D. PROCF TEST

36
o1z | | : 24
6 s | ITI. X. VACUUM TEST
IfI. ¥ IIr. L. | III. L. INPULSE TEST
BURST TEMPERATURE
cyeLe
30

IIT. A  CALIBRATION
. B.  VOLTAGE DROE
C. CUMAERT LEAKAGE
D. PROOF TEST

TI-NHTSA 011744

LI




HIGHLIGHTS “f{‘
Siephen B, Offiler ﬁ"
Wesk Ending 93-05-28
) )

EXTERNAL SHORT SOLUTIONS | \

Thaﬂn pass mV drop et has been drawn Lo a close. Thamtwumﬂtlnnni:nﬂmndh#ﬂwu,
: mzlrhummd. Parts wont theoogh o 100-hoor bot soak and 42 thermil cycles. Al the

m » 1bo ZoPhos parts were somewhal worss than the coaplasd. The swage mV drop for ladee civets

waa 107 mﬂﬂh@ﬂmwtﬁﬂu‘mwmmmmvumhm

which -mmmmmmmmuﬂ.

‘Plana w mﬁummmmmm-fwmmmﬂmm
. ansory of teats a8 G5PS, Pmupmdhumm ‘ETL paperwork his boos smlsitied 10 omsrve s place

mlha bration quess.

DFME ummmmmmmmm with production dwg opduies which inclede
. the isols mhm:pu.&ﬂk':fnrmdﬂ'l.mdmm Paul P. is working now on establishing
new propedk ammmmnmsmmmwmdmm _

RDA'S

Working @ sreamline the report-gaseration procsss in ooder to iscreass thrupai. Beglnning to st results.
Backiog wia redoced 10 nine 63PS (2er0 Warmnty/Flant Rin) & seven 64PS (zero Wamranty/Flant Rin), down 3
from wb woaks ago; however five 64PS (1 Warr/d Plaat) recv'd Inte yesienday. At present rame, foustble o
-_v # (0 200 in sbowt § wosks,

#4PS w/ GUIDE RAILS

_"A":h mummmmmm-mmmmmmmum
G #Mmmmﬂummlm-hhhmmn,mwnhcmw ona &im,
non-fangtion m:ﬂnhﬂmhﬂnm _

43 PS SDR 1499

“Dmple Equhpdw;nfBPSﬂmmmlnm and forwearded t GM: No feedback yet
of their iayout of the {1t to the valva body. Aiso have complated firsi-pass EX of compenents, to be sent out
mmmmmm-&mmmwmwms

FILTERED PEM .
nmw mmﬂmwmmmmﬂmm without vent. Pre-hot sosk w0 C

- ed 38maee, versus posi-bot sosk at 0 C which averagad 111maec, Pre-hot sosk a1 -20 C averaged
l Derisect, versus post-hot soak a -20.C post which sveraged 530msec, 1t ls also known that the filier material
unulm st enough, bresking down afier hot-sonk. H:hummmiﬂmlmuﬂ.ﬂunnmhnmr
potentis yh:mplmr:dupnl. .

- Rec'd reguest for 100 GIPS @ $70 w/ semi-seal (EX3412-91), will co-oxd wi MIg 10 produce thése, Also,
mrlin;m5mpuﬂﬂﬁrm5uumwm-uﬂmdmmwﬂmb&upnrpm(SHn“C}
which will go our early next woek:
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HIGHLIGHTS {\{

mmome A\

SIS SDR e \

Drafting bas complsted & 2D layour to defloe locatton of the 64PS connector w/ guide mils on the 63PS. We
have contened the cotmectar plastic relntive to the adjscent VB bolis. This puts the connector pins quise clog= to
their present posilion; however, lsadfreme changes e requined regandless doe to the pin spacing. which ia
5.5mm pn 6308 and 6.0wmm on the sew compector. The next sweps reguined o geoeraie the EX eavelope dwg
for OM: include creation of an insoletor BX and a bracket EX, the geometries of which come logether 1o form
the envelope dwg.-

RDA'

Jon Andeews has recently comapleted shoat a dozen reports, froen. analysss conduceed the. last conple
Saturdays. This is heiping siguificently to knock down the backicg, which zmady G3P8 (1 warr.) and
eleven {lwl_rr.uﬂilu_n.phll].

Deitar compisted their responss oa tha sliver found shorting from the coansctor wemingl to the beacket on
DCHME. The fold waa somshow (buildup or glog in 0ol7) made off-oemer, resulting in an oversise pin.
Meslaigmp has recently addressed thin condition on 65PS by adding & sizing station to that tool, asd the
permaangat commective action here 13 to ndd the same station, and w0 the §3PS 100l i well. Repoct for Tobin in
Downey's hands.

ZINC FHOSPHATE BRACKRETS .

The ground-rivet mV dop tast s updareay, Ti vies 63PS beackety since we have then lo-houss, 6 ZnPhos plua
6 onplated controls. Three of each ot s "loose” rivets and thres tae "typieal” riveiz. Caloulned max sorrent
of 28mA (1.2K pallop minux 5%, at 16.0YDC) is rutr thru the rivessd ground straps adteched sy direcily as
poszibleito minimiae effects of foints, commecton, sic. We have rao 100br hot sosk in "dinty” fluid, about 1o
bogin therm: cycles, and will next run vibemtion. The "typlcal” rivets have exhibitad no lesues thue far,
ropning 3-4mV consistendy, The “locse” rivess are all over the place, with oee (ZnPhos) showing a completely
opan clreult, and enother (unpisied) showing over 1000 mV drop, while some of the Joose rivets remain in the
same baliperk a5 the tight ones.

Paul has{relayed infermation about Parker and Metal Clad o Admiral, who also bas a supplior search ongoing.
They ar preparing to respond to the RFQ. On Mooday we will work with Kea Andrews to get an order placed
l‘urslil’smuhumpuuuhﬂlmmu. .

We had § few 64ES brackes stripped io-houss and trested by Acton Metal Theee wers aed for custowmer
ihow-ang-iell sampies {fully fuactional).

FILTERED PSM
mmmnhmgnmummmwmmmmw:
vents, wiich iz forced 1o vent wlong the plane of the filier marerisl  Dave Woodhams is conducting this work
using 65PS due 10 convenience of squipment and ischnique. He's recorded 0-C readings which generaily fall
beiow 50 msec, and we're presently going down o -20 C, We also have 65PS daw recorded previousty which
used a [ilered-drilled-vent design, which will ba useful for comparison.

HIPOT
Paud |s wirking with Andre Charpentier to develop hardware and software cosis to implement » better hipot
stheme. { have supplied tham with Lhe cireyil combinaions which ane presently untestsd. Of ten tolal, only
niuanreﬂhgm] , and the present scheme managss (o hit 4ix of these nibe in one shot  The modified schame will
require tMn2e shous (test time impact TBD) 1o hil all nine.
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