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DIEMASTERS MANUFACTURING, INC,

CERTIFICATE OF CONFORMANCE,
DATE: 47-18-@2
CUSTOMER: TEXAS TNSTRIMENTS

PURCHASE ORDER NUMBER __ S000/S Ydo

PART N\MBER: . RZ7€39-/  REv/ECO NUMBER:

PART DESCRIPTION: __ . YASHER

QUANTITY THIS SHTPMENT) /24382

SHIPNENT DATE: " a10- ?:'Z.

TRACEABLE LOT NUMBERS H—'—-—J—J 7

LR R R R NRE A

WE CERTIFY THAT ALL ITEMS SHIFPED ON THIS ORDER MEET THE
REQUIREMENTS OF THE T1 PURCHASE ORDER AND TI
DRAWINGS/SAPECIFICATIONS. RESULTS OF REQUIRED MECHANTCAL, VISUAL,
FUNCTIONAL, AND CHEMICAL TESTS ARE OX FILE IN OUR QUALITY CONTROL

DEPARTMENT,

(I E RN LA NN NN

SIGNED:
QUALITY/ASSURAMCE NTATIVE

TITLE ﬁ/ﬂ' W

THNHTSA 50825



IMEMASTERS MANUFACTURING, INC.
CERTIFICATE OF MATERIAL ANALYSIA

DATE: 82-16-42
CUSTOMER: JEYAS TNSIRYMENTS

SUPPLIER PURCHASE ORDER: 933652
CUSTOMER PURCHASE ORORR: Socorsysp

PART NUMBER: G 78 39~ REV/ECO01 N2l
PART DESCRIPTION: . (WASKHER :

QUANTITY THSS SHIPMENTY 2367 SHIPMENT DATE: &7-4)-Q2
TRACEABLE LOT NUMBER: TI- {63

HEAT NUMBER: 664 332

TYPE OF MATERIAL; ORS !QSQ

TSI

WE CERTIFY THAT THE'MATERIAL USED TO PRODUCE THE PRODUCT IN THIS
SHIPMENT CONFORMS TO THE TI PURCHASE ORDER AND TI
DRAWING/SPECIFICATION REQUIREMENTS. RESULTS YERSUS SFECIFICATION
ARE A& NOTED BELOW,

ELEMENTAL CONSTITUENTS FIEDRANGE  ACTUAL RANGE
L g 47— €. 85 £
2 My L 8C—~ C.9C 41
3, - Prian. &. 040 013
& .. YA 0. 050 . 00 2=
s
ROCKWELL HARDNESS: 3 A‘){ DFH:
’ TS XS

SIGNED) m&u&g&ﬁ‘/

Q ASSURANCE REPRESENTATIVE
TITLE: 8/ 4 s prarz

TI-NHTSA 008205



DIEMASTERS MANTWACTURING, INC,

DATE: 0> 1d-92

CUSTOMER: JEYAS TRSTRURIENTS

SUPPLIER PURCHASE ORDER: D3385d '

CUSTOMER PURCHASE ORDER: SOOBISIOO0
PART NUMBER: S7£39-1 REV/ECO: D

PART DESCRIPTION: WIASHER
>

QUANTITY THIS SHIPMENT: | /2, 387

SITPMENT DATE: __ @ 97-10-Q2

TRACEABLE LOT NUMBER: Tt.__{53
HEAT NUMBER: 464312

TYPE OF MATERIAL: RS /KL SE

- sSeENEROIENY
WE-CERTIFY THAT THE MATERIAL USED TO PRODUCE THE PRGDUCT 1N THIS

SHIPATENT. NAMELY (SPECIFIC NAME/NUMBER OF MATERIAL), CONFORMS TO
T1 DRAVWING AND TI PURCHASE ORDER REQUIREMENTS.

TEIRILERE
SIGNED: i
Qu S WoE REPRESENTATIVE

TITLE é;ﬁ ﬂ_@f&#

TI-NHTSA 006298
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IH 8TEVE OFFILER 8201,
1 DAVE CZARN ZARN
NETL MACKIMNON MAPA
JOHN DEWCLFE MAP A
T AL HOPKINS . AHIP

‘BJECTY CORRUSION INSIDE OF SWITCH CAVITY
- T8L # 111745

NCLUSIONS

B EOoMvrsicn on the part= that we szamined indiceatad that a
quid Blectrolyte, such as tap water, for instence, was prelent
thin the cavity. Furthermorm, the connector end must hava bean
inted in the approximate up direction.

SULTS AND DISCUSSIONI

e major component, by far, af the powdsry bromnish Substance

ample #L) i3 caopper oxide. We also saw zsome sllver particulats
atwnt .

m depoeit on the badly corraoded apring arm (Sampla #2) was slmo
edoninantly caopper oxide. Burprisingly, we alsp sS4k i small
2a that was subatantially enriched in aluminum o<idd.

= rporrosion on the cup {Sample # 3) showed zinhc oxide {(the
itish cdeposit), coppsr owxide (prabably fram the =apring a-m),

on  oxide {probably from the 1005 sateel of the cup! and silver
~om thé contact).

you @axaminag the plaatic base you might find a "high water"
~k of corrosion products. This aight give you a bettsr feml for
¢ emxact orientation of the switch.

didn‘t aer any significant amount of added electrolytes {such
salty,

2 data wWill be ment by frace Dias (X5544) thraugh the itnternai
M.

— TS ¥
coym D T
MR DT
~ Yot up we,
Eﬁ"l"‘f - ALEP
cmiFms vt
ol s vy TR

TI-NHTSA 008297
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Julw 18, 1992

PRSI

To: STEVE OFFILER a801

Cah DAVE CZARN ZERN
NEEL MACKINNON MAEA
JOHN DEWOLFE HAPA

FRI . ...I-:“p ' '.&.:r _'-_'\-:-i . nHup

SUBJECT: CORROSION INSIDE OF SWITCH CAVITY
- TEL # 111745

CONCLUSIONS

The coarrosian on the marts that we sxamined indicated that a
limuid eYactrolyte. Buch as ftap watery fopr instance: was pPessent
withir *he cavity. Furtheérmora. the conpscter end nust have baan
rainted ip the arpProximete ue direction.

RESULTS AND DISCUSSION?

The major comPonents bvy far. of the powderv brewrieh substanca
{Zampla #1} is coppar owida. We alse saw some silver pacticulate
ErwEant.

The derosit on the badly corroded sprine arm {(Sample HZ) was aleo
prédeminantly comrmar  oxide., Surerisinety, we 3780 paw & small
areu that was substantiallw enrichad in aluminum oxide.

The carrogion on the cup {(Samrle # 3 ehowed 2int oxide {ithe
whitlish derosit). comper axide (rrobably from the sprine armb.
iron  oxids (erabably from thae 10546 steel of the CUP) and silver

ifrom the contactl,

1f vou sxamine the =Yastic bage vou mimht find & “hish water"
mark of corroricnr eroducts. Thi=s misht alve vou &4 bettar feel for
the exact arientation oFf tYhe switch, -

We didn”t swe mavy significant amount of added alectirslvtas {(such
ag =altl, .

The data will be sent by Grace Dias (X3044) throush Yhe internal
TI-NHTSA 008288
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" PROCEDURES:

Per 1the engineering specificatlon.

| EQUIFMENT:
. o=-'Thermolron environmentzl chamber, model 8 - 4,

= Twenty-Tour station manifold.

~ Muting electrical connectors.

= Trygon Blectronics Dual Power Supply, DLAD-1A for (ha foads,

- Acopian power supply, SE25D-D1 5E05 for Sensotee eansducer,

- Customized designed and bullt pressure cycler,

- Bnerpat hydraulic pump.

- Tt 315 Progmmmable Logla Controller,

- Moog serva valve, 760-552-A.

- Maog controller, MA-X-50.

- Simpson signal gencraior,

- Sensotec mansducer, TIE-744-02, .0-2,503 psig, calibrated semi-
annually.

» Nicolet oscilloscope, 310, calibrated seml-annually.

REQUIREMENTS:
At the completion of (his test all switches shall meet the Voliags

Drap, Current Leakage, and Cresp Time requirements outline in the
engineering specificalion (See Appendix 5.1). Additionaily, the post-

impulse calibration requiremenis are not deflne; resulis of this test
will be used 1o sel this requirement.

RESLILTS:
All swiiches met 1he requiremens auilined in the engineerlng
specification. Data is presented In Appendix 5.4.2

TI-NHT3A 006298
TEAT LOY NO, TESY prvicE
TESTED &Y
AFPROVED Y WATE Hlm & ﬂﬂu'fm O3a.

DATE 1115792

TExAs
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HIGHLIGHTS N @
Siwephen B. CHfiler
Week Ending 92-07-17

VALIDATION ISSUES:

The writcup of 5TPSL2-2 was completed. Only un Inpulse wst was performed: the rest of the report claims
similarity 10 S7PSL11-3. Thin could have powen akwernl. with the failures experienced in L11-3: however
this wais avoided by materting tar LI11-3 was octually wested 1o the L2-2 spec. This is generally true since
the new, as-ye1 unfinished L11-3 spex is based lurgely on the L2-1 spec. Areas where the two speck diverge
were explained in the L2-1 rpoH.

We have had \he necessary comversations with engineers at Ford. and have obtsined verbal agreement on the
finalized Power Stetring spec which will uftlmaely cover all Ford PS devices. They have added a leuk
check at 10O Freguency, which is fine since this is presently done on the auromatic kesting equipment. 'We
ironed our all imues with vibrulon parsmeters, and worked away from the time-conayming adkditional thermal
soaks Ford had proposed for e Thermal Cwele test.  For drift afier Impulse, they do not want to plae
anditions| pott-test puramesers onto the print: ruther. they've preposed o blankes atlewanee of 10% addhional
wlerance on the kw and. We'd Like to sae o bilateral 10% bayed on Stan’s observutions of wupward drift:
Bl Lhis will cerminly mqguire re-opening of the negouations und addilional vme which 1 do noe think we van
afford.

The next priority after the spec dewils ar cleaned up and ryped up is to poduce the vulidation writtup for
ETPSL2-2. Cresp acwudfion ismpes eaperiénced in the original sexing have ditappearsd with the Impulse
eresl. We will need to vae this ooportunity 1© snatyze what hoppened to the original pans. which may help
produce & more robust design,

We must submit validarion 1eming to Ausralio for Copri 77PSL6-1 by the end of Sepiember. Thin is
complicaled by the noed ro obwin a colored EPDM O-ring {to avoid producvion-line vonfusion), We may
need to validate with APT black EPDM Chrings, then po back und retest jarer with the colored production-
iment pars.

LIGHT TRUCK ISSUES:

The o) bour st hus experienced four failures w date 130K, 42K, 379K, and 416K) which are classified
as "normal” diaphmagm Jife problems. Ooe other fallum ovcwred a1 49K which wus 2 misplaced paskeL
Without Further foilures, the projected completion is noon on 920721, Howsver, based on the Fajlure ruce
U, 15 likely 1hal we'll iose a couple more before SO0 hounySOOK cyeles.  [menim results were reparted
vertially 1o Jobn Pelkay earlier this week, und did not sesm 1o ciuse undue voncer.

TSL has completed analysis of the rewmed truck device (77PSL2-1). They found thi the “crod” was copper
ouide from the spring arm.  Small amounts Of silver, zin: oxikle, iron oxide. and sluminum were tlso found,
No evidence of other elements Isuch a5 kalis) were found, keading to the conclusion that the device was
destroved by plamn water. We also reported this verbally 10 Pelkey. A repor is 1o follow next week.

MISCELLANEQUS.

The text of rubber diuphragms has been abandoned wempoririiv. The EP rubber mutterial we u»ed o stump
out the disc-shaped diaphragms has been shown to tuke significans compression ser and shrinkage, rendering
W effecuveness as o sewl raiher useless, This idea stll has mem. however, and should be continued with
a More Tobust rubber mawerial. Unfortunately, the cycler running ihese party has experienced a Tailure of ity
Moop servovalve, These are rebuildable, but this valve has seen many mary millions of cycles and should
protably be replaced w1 some paint.  Unanucipated cycler Gailures huve significam mmpat on the group’s
wvercrowded cycling schedule.

TINHTSA 006300



=36 M= 5734680 FReGBED! TO=FCME BENT=GTFL7/92 DLILE PM
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Td1 Tad Ballard ETB Faul Katch PRK1L
Tam Burke MFPC Steve Major BMFH
Rick Canlin RACL Danny 0 Driscoll Dao
Jaff DiDomenico nIDo Dale Sagge FFLN
Charlie Douglaws CMP1 Matt Sellers FCHE
Hore Freda WHLZ Rusty Strubls# RCS2
Dizk Barispy MFPC Jim Watt PCQA

CC: Towm Charbonmau (delivered ssparately)

Dave Czarn
FR! Gitave OFffllar sSB01
B Pikeskly Highlights

‘S N o o - N N O A o e Y e o N O O T ‘S

VALIDATION IS5UES:

The writmup of S7PELZ-Z was complataed. Only an Impulse test sas performeds
the rest of the report claims siniiarity to 37PELIL-3. This could have
gotten akward, with the fallures sxperienced in L11-3y howsver this was
avoldad by ammserting that 1.11-2 was actually tested to the L2-2 spmc. This
is genarally trus since the new, as-yst unfinished L11-3 swpec ia based
largely on the L2-2 spec. Areas whare the two specs divargs ware syplained
in the L2~2 report. '

He have had ths necessary conversations with sngirders at Ford, and have
chtained varbal agressment on the finali:sd Powsr Steering umpec which will
ultimately cover all Ford PE davices, They have added & lasak chmcek at 100%
frequancy, wnich is fine since this iy presently done non the automatic
tasting equipmant. Wa ironed cut all issuss with vibration parameters, and
worked away from the time-consuming additional thermal scaks Ford had
pr-opawsed for the Thernal Cycle test, Forr drift afier Impulse, they do not
want to placs atditional post-test parameters onto the print; rather, they’ve
propasad a bhlanket allowance of 10% additional telsrance on the low end.
We’‘d like tn sss a bilateral 10% bassd on Btan’s chservations of upward
drifty but this will certainly raguire re-ocpsning of the nagotistions and
additional time which I da not think wa can affard.

e naxt priority after- the speac details are claaned up and typed up iz to
producs the validation writeup for 87POL2Z~2. Crasp sactustion issues
exparienced in the original testing have disappsared with the Impulse retsst.
He #tlill neesd to use this oppaortunity toc analyye what happaned to tha
vpriginal parts, which may help produce a2 more robust design.

We must submit validation testing to Australia for Capri 77P8LS-1 by the snd
of Baptember, This is complicated by the nesd ta obtain & colorad EPDOM O-
ring (to avoid producticon-line canfusion). He may nesd to validate with APT
hlack EPOM O-rings, than go back and vetest later with thae calorsd
praduction-intent parts, TINHTSA 008301
LIGHT TRUCK ISSLES:

Thw 4600 hour test has experisnced four fallures to date (301K, 342K, JI79K,
and 414K cycluad which are classifisd as "naormal”™ diaphragm life problems.
One othar fallure otcuresd at 49K which wan 2 misplaced gamkat. Without
further fallw-es, the projscted completion is noon on 920721, Howsver, based
an the Fajilure rete it is likely that we”ll loom 4 couple wmaors before 600

raurs /500K cyclas. Interim results wers reportsd verbally tao John Palkay
sarlism- this weak, and did rnot s®em to ciuse undue concern.

8L has conplated analyeizs of the returnsd truock devicm (77PELZ=1). Thay
found that the "crud" was copper oxide from the spring ao. Emall amounts
of silvar. zine oxide. iron oxide. and aluminum were alaao found. HNo svidence



of othar nlnﬁﬁﬁtl i;ﬁ&h.il inltﬁi'uﬁrn Fmﬁnﬂ, Lnuﬁinqltn the conclusion that
the davice wa= deatrayad by piain water. We also reparted this verbally to
Pelkey. A report is to follow next waek.

MISCELL ANECRIS

The test of rubhme disphragms has besn abandonad tenporarily. The EP rubber
matwrial we uesd to stamp out the disc-sheped disphragns has byan shown to
taks mignificant compresaion wet and shrinkage, rendering its a¢fectivensss
as & seal rather uselass. This icdes still has merit, however, and should be
continued with a more robust rubber material. Unfortunately, tha cycler
running these parts has w~perlericed & failurs of its Moog servovalve. It ia
rebulldable, but this valve has swen many many millions of cycles and should
probably be replaced at soss paint. Unanticipated cycler failures have
aignificant impact on the group’ s overcrowded cyclivg schadule.

Regards,
Stmve 0.

TI-NHTSA 006302
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SAMFLE ORDER

ORDER NO: FD9y-~-73
REQUEST DATE: n7/17/91
CREDIT ACCOUNTa: Sanz
COST CENTER: 101
PRODUCT cOOE: 040

CUSTOMER: FORD MOTOR COMPANY

CUSTOMER P.O. NO: U-a297s

T1 PART NOi TIPSL2-1

CUSTOMER PART NQ1 LT R LGy FEVE-9F924 . Ap

OUANT1TY 10

PRIECE 12,00 EACH

JELIVERY PROMISED: = - E/2R/91 [MABARYS 'l-'““"g -
€2 - 719791 (ary s Sund )

F o= 2ferln L
SPECIAL INSTRUCTIONS: v 53 St wun i}

BILL TO: SMIP TOa

FORD MDTOR COMPANY- FORD NOTOR COMPANY
P.0. BOX (704 0000 ROTUMDA DRIVE
DEARBORN. MI  a@12| RM 300) - BLDG §5

DEARBORN. M1 4B12)]
ATT*Na  TIN ANDRESEN

XX PRODUCTION SAWPLES |
ENGINEERING DEVELDPMENT SAMPLES
ECr ENGINEERING: STEVE OFFTLER
PRODUCTION CONTROL: MARIE CROSSLAND
BALES ENGINEER; JOHE ECHLICH.

T-NKTSA 006303



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

1} View the trace at full acale on the cacllioscope (no expaneion).

2) You will sea twe lines. .
A sloped line which ia the presaure at the awitch {saiid fina ).
Thia line may be stralght and smocth or & may have a rippie. The ripple
is the sound puise

A horizantal and vertical kne, {dashed).
This ine measures tha voitage across the switch. Yhen ths switch
the ine Jumps vartically from the boitom of the page to the top of the

page.

3) With tha trace stlil an tha scops zoom into the ripple in the curve.

4} Move the curser to the visual peak prior to the firet valley. For swiichas with no
ripple estimale the point of major siope change to a nearty leval ina. -

5) Reset the voltage t¢ zero at that level.

8) Move the curser {o the bottom of the first vailey and resxd the voltage.

if the switch is quite usa A instead.
EA) Move the curser ta the next r slops change, usualy at the end of
a shont flat section. Thia is a vi ostimata and aa such is subject 1o

interpretation.

7] Mulilply the wvoltage S0palivolt (ref tramsducer scale factor) to obiain the
nzagnltugzof the rpple inb;ul. {

DRS92-38, 7-27-92 1

TI-NHTSA 005304




HOW TO MEASURE A TEXAS INSTRUMENTS, INC. PRESSURE SWITCH SOUND PULSE.
FOR 77P5L3-1 CAUISE CONTROL SWITCH

The same tachnique works on a plotted curva.
A} zooem info tha ripple.
B) Plot the curve. Flgure 1.

Tha sceles for these fnes are indicated in the boxes on the left, The right skie of 1he
box i drawn with the sama lina type es the actual curve (sokd, dashed,eic)

VID = Volts par division
Vy = voltage at tick mark next to Vy on left side of page

There are 2cm per divislon on tha y axis

TM) = Time par division
TL = ime at &ft edge of page

Thers ara 2.5 cm per divislon on the x axis
C} Using a rular measure the distance from paak to valley in centimetere.
D) Multiply that figure by the vid vaiue to obtain the height in vals.
E} Multiply by S0pslivolt to get the presaure reading,

DRS92:38, 7-27-02 2

TI-NHTSA 006305




TC. .. - szam Cige.o: - nesded. -

FR: Dale Sogga

SJ: Ford Sllent switch test results

Artached ara copies of al; the pertinant documents pertaining to the silent switoh,

The first document is the results from Ford's Test on parts with & rangs of sound
l;:nh as tested by R.H. Waker. Ford says the only accepatbie parts are #G4, 01, 18,

The sacond document describas the detalis for all of the parls sant to Ford,
#84 was used for the ominal repatability siudy so it has been tested several
times and it has sean at least one months exposura to brake fluid without any
increasa In sound lovel. It uses & disc from tha fivst iot of produ qulte switches.

#01 weg also used for the repesimbilty study. it also uses a disc from one of
the first four lote of quite production.

«we #16 usea a diso that | had judged to be slightly nolsy Dased con 1he disc
differantial, at the baginning of the project. Apparently it's ok

" #74 is high differential fallout from the production line, This device exceed the

. . difterantial test {imkt ontha fian| tester. Actual value on the final tester was
G unknow. The difterential in the lab was 61.5pal which Is problily 50-88psl on the
, ~ line. The fact that this was quite allowed me to open the differential apec from

' 45 to 50psl which has increased cur yieids. We may want to open It to S&psl.
iI:'nnrnIL pmglum thaugh is we dont know why the differential should ever ba that

Also attached ane the sound curves for thase devices. The smoothness of these curves

'"’] ve others comleates well to Ford's testing. The only fallback In the test was that It
might not hava baen a biind test at Ford.

The next attachment s the final specification sent to Ford. Ford will make this part of
the angimnnﬂ specifieation. | salected a sound leval of -1.5psi based on the Ford test
rasulta. One ity with this lovel for the apec |a that we probaly won't be 1.33CPK
capable due o the devioe variation and the large R&R (25%). Fortunately we do not
need to demonstrate CPK, we must only pass an audit on 12 pless every § months.

The final document Is a deetription of how to interpert the sound curves. Ford
requested this for their Information.

Actions

1) We need to modily the envelope drawings for quite awitchas to call out the sound
test as specified. We may have to wail umil the ES spec is issued. - Chariie, Steve

2) Retest the retumed switchea and then forward to other groups. - Dale

Roguoa, Dale B TI-NHTSA 008308
i ;
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" [leven switches with serisl rumbare listed belew wezrs testad. Each way

392

T™™: B. J, Mgeroffl

ce: R. H. Walkazr

Subjact: Evaluation of altarnaca source far 1993 SHO dump swicch,

Elaven cruiss sontrsl dunp sawitches from TeXxas Instrumancs weara tastad on a
1097 SHO te sas at which saund lsvel and shove cauld the switchas be sasn as a

viabls alternative to tha parrs currently in uss.

prafillad with brake fluid snd tha right front braks was blad afrar
inatallation. A light indicacor wirsd to the svitch was used to verify switah
actoation. Padal feal was subjsctivaly svaluated with and without vaccuus ino

the bBooster. All svaluseioms wars scatic,

Listad below are tha various readings for pedal fesl and sound laval:

SERIAL NUMBER EE¥L BSQUND _LEVEL{pgix)
1% 9 +1.5
131 9 +0.5
16 9 0.0
L T -2 -0
39 & L2
2% 5 -4.25
1 & 5.8 .
53 5 -9.5 .
lu 'ﬁ -25.2 )
54 3 -51.4
06 3 -81.0

TLNHTSA 008307
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nave an acceptable razing Zor all pedal Izt. L33uEd,

\ f
hig % L ST iﬁw
Sandra L. Postall

45-3305%
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TOr ANDRE CHARPENTIER ACHR
LBz 77Fd BMWT AFFC

CLAIRE BALTHAZAR . FCME
FR:  MATT- SRckERE FCME

SJ1 77FE FUNCTION TESTER UFPDATES

ANDRE ,

THERE ARE A FEW UPDATES NEEDED ON THE DEFALT SETTINGE FOR THE
FOLLOWING DEVICES. ADDITIONALLY I WOLLD LIKE TO SET & ANOTHER
DEFAULT FOR A NEW DEVICE - 77PHL4-1.

CHANGE # 1

77PaL3~1

7iP8LY -2

77PBLI-2

77FELA-1

ON EACH DEVICE LISTED ABOVE PLEASE CHANGE!

1.7 MINIMUM ACTUATION FROM 110 PSIG TO 105 PEIO.

2.) MAXIMUM DIFFERENTIAL FROM 43 PEIG TO S0 PS1G.

MNEW DEVICE

7IPELA-1

FLERSE ADD THE DEVICE LISTED ABODVE TD THE DEFALLT SELECTION BCREEN,
SET-UP PARAMETERE ARE BAME AB THE UPDATRED 77PBL3-1 SPECIFICATION.

REDARDS . « . MATT
X1245

TI-NHTSA 008309
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-MB80 M= 249407 FR=HB01 TO=PCME BENT=O07/31/92 12130 PH
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TO01 Ted Ballard ETE Faul Kotch PREK L
Tom Burke MFPC Steve Ma jor aMrH
Rick Conlin RALCY Danny O Oriscoll pOD
wJaff DiDomenico oIpo Dals Sogge FruM
Charlis Douglas CMF1 GEF FCME
Norm Freda WHLZ Rusty Htrubls RCEZ2
Dick Darimpy MFPC Jim Watt PCLIA

CC1 Tam Charbonesau {deliverad saparately)

Dave Czarn
FR! Steve OFFilar 8P01
BJ1 BDiWsakly Highlights

The new, consnlidated snginearing wpeacification for all power stwsring
pressure switches has besn typed up in ite final form, and fawxed to Nors for
pressntaticn to Ford snginears today. A clasan papar copy 18 being
overnighted to him as wall, to be duplicated on Ford ES title block paper and
signad off for ralsass inta the Ford systas.

The &00=-hour thermal ramp and Impulse test for Ford Light Truck has completed
- tham full &00 hours. A total of seven devicas falled in the naormal disphragm
rupture modw, as w#ll an the sarly failure at 49K for cisplaced diaphragm.
Thase reasults were verbally communicated to John Pmlkey, who did not indicate
any unduw concern over tha failures. He has not had an opportunity to
discuss this issum with Neru Modi as yet. ba ars working on a test report

tc be submitted to Ford,.

Complation of the &00-haur tast has allowed us to bagin the battary of
Impulse and Thermal Cycle tasts far 77PEL3-1 and L3-2. 1IFf all gows Wall, the
L3~ Impulss will be complets mid-day Manday 08703, the LI-2 Ispulse will
complete aid-day Friday 08/07, and Thersal Cyclss on both will commence. It
will be Ascesmary to work over tha weskend of 08/00 and 08/0% to complete the
TC taat in tise for final characterizations and writeup for 0B/714. Sasples
of these parts were pre-characterized for noiss, and will be post-
characterized am wall to detarmine if thers are nolss changss over life.

Jmff has recwived tha rafurbished ssrvovalve hack from Moag, and is working
to get cyclar "B" up Ant running again with PAG oll.

We received metric haxports for Falcon from the model shop (B20 ONC latha),

but discoverad & thraad chamfer was naglectesd, so they wers sent back to be
rewarked. We ahould have them back, snd through plating, within a couple of
waaks. :

Ma continue to share information with Andy McKenna in Japan on diaphragm life
it brake fluld applications. We are sending Andy samples Of mome saterials
{Talzel, and Kapton with snhanced properties) so ha may begin testing
immedistely. Wa are working with J-B-L to produce sanples of lathe-cut
rubber diaphrages; an EX print is heing generatwd. UWe’ll shars thase with
findy as wall.

Regu-ds,
Etoave Q.
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HIGHLIGHTS
Sephen B. Offiler qn;‘
Week Ending 92407-31 l'-."‘P .

The new. consalidated engineering specification for all power Meecing pressure switches has
been typed up in iis fina) form, and faxed o Noam for presentstion to Ford engineers wday.
A clean paper copy is being ovemnightad to him as well, to be dupliceted on Ford ES title
block paper and signed off for release into the Food system.

The 600-hour thermal amp and Impulse west for Foed Light Truck has completed the full 600
hours. A ol of seven devices fuiled in the nonmal diaphragm rupwere mode, a5 well os the
early {silure az 49K for mispiaced diaphragni, These results were verbally communicaned 10
lohn Pulkey, who did not indicate any undus condern aver the Milures. Ha has not had an
Opporrunity to discuss this issue with Neru Mod! a5 yar. 'We are working on & test report Lo
be submled 10 Ford,

Comgietion of the §00-hour resc has alkowed us 1o begin the bonery of [mpulse and Thermial
Cycle teats for 77P5L3-1 and 1.5-2, 1f all goes well, the L3-1 Impulse wll) be comple:s mid-
day Monday {RD3. the L5-2 Impulse will complere mid-day Fridey 0807, and Thermal Cyeles
on both will commence. [t will be necessary o work over the weekend of OB/OR and 0809
to comples the TC test in ime for final charscterizations and writeup for 08/14. Sumples of
these parts were pee-characterized for nolse, and will be post-charscierized as welt to derermine
if there are noise changes ower life,

leff has received the refurhished servovalve back from Mcog, snd is working © gei cycker "B"
up and rurning again with PAG oil.

We recsived memic hexports from the model shap (B0 CNC lahe), Dut discovered 1 thrasd
chamfer was neglacted, 50 they were sent back to be reworked. We should have them back.
and through plating. within a couple of weeks.

We continue 10 share information with Andy McKenna in Iapnn on diaphrugm life in brake
flux appiicarions. We are sending Andy samples of some materials {Telzed, and Kapion with
enhanced propenies) so he may begin testing mmediately. We are working with J-B-L w0
produce simples of Jathe.cul rubber disphrages, an EX prift is being penerated. We'll chare
these with Andy as well

TI-NHTSA 008312
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PRESEFURE SWITCH DATA Form 2160 : TEST NO. m —/ 2_-:&“
T e —— = NEGUSSTED B

_Sor9e”

DATE
DATE COMPLEYED IAFPHWEDHV '
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5 GAGE STUDY F?E'EEEFQTHBILITT AND REPROGUCIBILITY {LONO
!

Ir—TraT—l piMY

NITSY SWITCH FULSE LEVEL -

wUMBESR OF OPERATORS

MIMBER DF FARTS
NUMBER COF TRIALS

DATA SUMMARY

OPERATOR
JEFF

HOWARD
3

4

3

&

7

d

2

10

TR E N =Y

AVERAGE

MIMN XBAR Aid.
‘MaX XBAR 1110.35
ERARDIFF ZIP5. 63
REFEATRBILITY:
REPRODUCIBILITY!

APT & REPR {RE&R)1

NOTE: ALL CALCULATIONS BASED AN 5.13 SI0MA

2
10
Z
AVERAGE RANGE
ELd.¥ &4%4.8
1110.55 57.7
MA N&
NA NA
NA NA
NA NA
NA NA
NA Ay
NA MA
MA NA
S, FET 291,25
MEABUREMENT
UNTT
ANRLYEIE
1F2s, 731
1036, 113
14848, 9462

Cpk= L-¥
LALE?
usL = K+ 3k Spl

= Nz e 3}z

= jeal

METHID
]
MIN BPEC = 1500
MAL SPEC 2000
TOLERANCE 230
ATOLERANLE
37.97%
2. b%
&8, 20%
(5]

TINHTSA 008318



ODATA FDR OPERATOR HOWARD

LT I i bt e e e e e e e LT T BT S R

23
264
pr]

GRMND AYin

r—
¥ [o¥l3
@'f‘ !‘fr!f

11L10.5%

1095

“gz ¥

'“"'" = ftf—-?

Al RNGE?

JCl. FOR INDIVIDUAL RANGES 51,5137

67,7

AVG RANGE
1011.5 147
1Lh2 154
230 30
1330 a0
1295 10
100D 20
974 29a
12%0 690
1145 10
10468 %6
A (]
NA )
NA o
A 0
NR o
NA a
A o
NA 0
NA o
NA 0
NA o
NA o
NA 0
NA o
NA 1]
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ENTER 3TUDY TITLEG im CELLS AE,A%.A10, MIN/MAX SFEC IN B12, B13

NOTAY SWITOH FULSE LEVEL

MIN BPEC

MAY SFEC

TO-ERAMCE o

DATA FOR DOFERATOR JEFF

TRIAL
PART 1 2 3 &

1 &71 LO00
2 34 1991
2 &57 1003
q 177 1321
=] ke 1102
£ i7a 1090
7 723 1137
B FoF 1234
9 &&T a3
10 T T
14
12
13
14
L5
ih
L7
18
1%
20
21
22
23
z4
x5

GRND AYGH 814.% Al RNGE1 44,3

ol FOR THNLIVIDUAL. RANGES #51.3137

AVE RANGE
B3S. 5 Fa9
A92.5 97
g21 340
a3 1144
P36 T 3Az7
531.5 17
R0 awi
*B1.3 339
=L iy
B&85.7 241
NA 2
MA o

NA Q
NA o
NA o
NA Q
NA o

MA 0

NA o
MNA ]
MNA Q>

MA +)

A ]

NA 0
2] 1]

TI-NHMTSA 006318



oM GAGE STUDY FOR REPEATABILITY AND HEPRDDUEIBILITY {LONG METHID

St Y .
SOJmD PULSE SILENT SWITCHES

MUMBER OF OFERATORS

NUMBER OF FARTS
MUMBER OF TRIALS

DATA SMMARY

OFERATOR

——— e - —

MIN XPAR
MAX XBAR
XBARDIFF

38. ¥3
44,2
9. %5

REFEATABILITY!
REFRODUCEIBLILLTY!
wPT k REFR (R&R) @

12, 7He

AYERAGE

38,95
44.9
NA

NA
MR

NA
NA

1o}

NA

NA&

- e -

41.925

RANGE

MEAGUREMENT

UNIT
ANALYSIS
101,1281
O
101.1261

MIN SFEL
MAaY SFEC
TOLERANCE

ATOLERANCE

HOTE! ALL CALCULATIDNS BABED ON 5,15 SI0MN (S9L)

=201
-Lal 1]
700

TI-NHTSA 008319



ENTER STUDY TITLES IN CELLE AZ.AF,A10, MIN/KAX SPEC IN B12. BA13

SQUMND PULSE SILENT SWITCHES'

—— M g R RN o mm R pur e W1 ml dm wm wm mm ke ml b e B ol N A M R M m R mm My M e e ey ey M e y m mmmm mm ey e e e

MIn SFEC
MAX SPEC
VOLERANCE 0
DATA FOR ODFERATOR JEFF
TRIAL
FARY 1 2 3
i a7 52
z -1z -7
4 a4 L1
% -22 -13
] aw 10
& - -
7 -13 -4
=] O A0
v 59 53
10 49
11 -y '
1= 3.5 foA
1a = = ”r
14 g; CS5s p:.'I-'I "
15
14
1?7
i9
1%
20
21
22
z3
=4
5
GRMD AYVON 39,99 AV BNCEr

UCL FOR INDIVIDUAL RANGEE 72.3&805

Vely > ¥ + AR
H.925+ .3ov(zei5)
- ¥8.7%
Lo = ﬁ_ﬁﬂ;i.

= e 2 L) (2

- ‘f'}.-“f

15}

146.5

CP"" = {U!L -F]

UeL =

Lt =

AVE RANGE
44,5 15
-5.% 5
16,5 a3
-17.3 ¥
24.5 29
214 - iR
-g.5 ¥
15 B0
54 " b
=4, 5 11
NA 0
NA o
NA a
NA o
NA 0
NA o
MA a
NA G
S O
NA 0
MA O
MA o
NA o
MA G
NA G
LT
¥t 3k
.44 3{érit.ma)
312
- 333-""
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DATA FOR DFERATOR HWOWARD

TRIAL
FaRT i z ) ] a 5 (AT RENGE
1 40 &3 %4 28
2 50 24 a3 14
3 By =3 25, 5 b 1]
5 3 -19 z 42
5 17 ] 13 E
A -1 > t&a 26
7 =3 29 7 24
& 0 33 15,9 33
5 pin] 19 #4,5 =1
10 a1 &8 T4, 5 1a
it N O
12 NA 4 ]
13 Ma 0
14 NA O
15 NA G
14 NA O
17 NA Q
1) NA (1}
¥ M (4]
20 NA o
21 NA Q2
] NA v}
23 NA 0
L MA )
e M Q
ORND AYEGE 4d . 3 AVG RNGEI 7.2

uCL FOR INDIYIDUAL RANGES ¥2.3&40%

TI-NHTSA 000321
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Tarbr
CREEP ACTUATION AFTER GREEP TEST 251 JAD 920513

| BABE | CUP— | PRE- |
| DEVICE # |} TRST | 0IM. | PIR | LOAD | CONDITION |
i [N I I T N NN N N N S B sy e gy o A g sl s gy oy (LI N N N G e il Bl ey e S '
| 223-18-01 | IMPULSE | 89 | 96 { 7 | oK I
{ 223=15-02 | I | 8% i 98 | 7 1 oK i
j 223-15-03 | I i 8% | 9 | 1 | CREEP |
| 223-15-04 | I i 906 | 96 | 6 | CREEP |
| 223-15-05 | I i 92 | 96 | 4 | CRERP |
i 223—15-06 | ] I 91 | 95 | 4 § CRREP |
| 22315-07 | i | 90 | 96 i & | oK i _
| 223=-15-08 | I { 99 | 9 | T | CREEP | PRELOAD X
| 223=15=-0% | i i 91 | UL 4 | CREEP | 5.33
| 223-15-10 | I ] 9 | % | & | . CREEP |
| 223=]15=]11 | | i 91 | 96 | 5 | CREEP |
} 223=15-12 | ) i 91 | 9 | 5 | CREEP |
i 223-13-13 | | 4 Q) | 96 | & | ok |
| 223=1%=14 | | | 90 | 9% | 6 | CREEP i
| 223-15-15 | ! i 90 j 96 | & | -CREEP |
} 223-15-16 | I f 91 1 96 i 5 | CREEP |
| 223-15-17 | I J] 93 1 96 | 3 | GCREEP
i 223-15-18 | j i 31 | 9% | 3 | CREEP i
i 223-15-19 | v ] %2 | 96 | 4 | CREEP |
i I | | | | i
i 223=15~37 | TERM. | @7 | 9¢ | 9 i oK i
| 223-15-38 | STRENGTH | 86 | %& | 10 | oK |
| 223-15-39 | I I 87 | 96 | 9 | oK f
i 223-15-40 | | i a7 | 98 | e oK [
| 223-15-41 | I I 90 1 %% | & | oK i -
| 228-15-42 | I | 88 | 96 | B | oK | PRELOAD X
| 223-15=43 | I i 87 | 96 | % | oK i %.08
| 223-15-44 | I | 86 | 96 | 10 | oK i
| 223-15-45 | | i a4 | 97 i 11 | 4] 4 |
| 223-15-44 | I | 87 | %98 | 9 | oK I
| 223-15-47 | I | 86 | 96 | lo | oK [
| 223—-15%-48 | v | 88 | 97 i 2 | 1] 4 i
| i | | i | i
| 223-15-49 | T-CYCLE | ar | a5 | B | oK i
| 223~15-30 | I | 88 | 96 | 8 | oK I -
| 223-15=5] | | | g8 | 96 | B | (] 4 | PRELOAD X
| 223-15-52 | I | 9L | 96 | 5 | oK I 7.33
| 223—-15-53 | | i as | 96 | F oK |
| 223-15-54 | v | 88 | 26 | 8 | (4] .4 |
|
TI-NHTSA 006339




M50 M= GZ147511 FR=FFLUN TO=SB01 SENT=OTFS/IFLIFE DOLEAT FH
aNe23 ST=L OIYVedQSG CO=d0101 BY=FFUN AT=07 /321792 01147 PM
drapl-az .

T Leave Zzarn
sttt Seliers
Shava oif; e

3¢  Dela Szoge
B Tolerance on &.%5mil preload terget.

Zuesticont When rawork is sent back through the line how clase must the basss
be ta the targst prelcaa of 4.%mile. The lina currsntly assumas it must be with
in

il FRT-FRT T

Arnswart ARework can take glace if the target for .thes run s within -0.0 ta
+ﬂ-= .11.1 I. 515 ta TID- '

All producticot can alss He bullt to this spec,

Justificatlont At &5 mils the sonmervétively assunad high tenp shift x

4 produces actuations am iow as 35psi at LSOC. At low tanps the assussd dhift
praduces actuation at 175pai. This indicatas that thars is some room to sove th
» . . : i

targat toxnards 7.0 mils which would produce 190psi actuation which is just belo
- ;

tha spes af Z00pei.

A high temp wit ard Wil Halow the Spes af F0pal. JF we assume & more raalists
= ;

nrumber af 32 mils for high temp shift than wa gat #0psi at 150G, juat mesting
the spec. this jmaicates that we camnot targat anytning below &.5m)i=,

Tmwuw calowlations wors %o lang a8 the seauc- sasaengly switchas In £he 130-
lpsi range. IF the disc drops it down to 120p6. wWe waulsd Fall bulcw the Popal
spac agair. Then the preload target diculd shift upwerds to match Lthe changing
~imc. Tying the target and the act »nc rel specs 2 the disc at this point i
not recenmended Secaose ofF the complexity 1&£ g2rdnm, It o8y Sesd to be conaider
% khe Futury 20 theL progudticc (9 0eL ilecyt ruwiticg in and asking For a szec
modl Frzetlan Ssesas: oF o Sfage - the lots.

ikl o wn oap . Freon 110 o f0S5psi, w thout caeisg any change in the target

Matar Ta o vtTarily Teve o 1o roaoning liwe Foo otnles 1ot we reduced the lower
areilgag. Trhase parts naybs a arobler ai nigh tampa.
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PS 42/78

QUIET SWITCH STUDIES
ALTERMATIVE CONFIGURATIONS

PURPOSE

There i o nead for & quist cruise control pressure swiich to pravant noises
trom baing transmitted Inta ihe passengar compantmanl. A silent swilch was
developad by using a low diferentlal dise. This quiet swilch i$ assigned pan
numbear 77psl3-1. During the develapment ol this swilch a number of alamativa
configuralions were invastigated in the hope of finding a simpler selution to
contral sound.  This report describes the resulls of tésis on the sHernative
configurationa,

CONFIIURATIONS

Saven configurations were testad. Six with 4 nolsy wids diffarential disc
{slandard production disc).

A} A eheel of 0.003" thick gilicons rubber was placed batween 1he convarior angd
ihe cu&.{ﬂqurl 1). Tha theary was thai tha convarior maybe hitting the cup
when dis¢ snaps and the impact general@s a noiss.

B) A sheet of 8.003" thick sifcone rubbér was placed baiwaen 1ha dise ang the
converior {(figure 1). The thaary was 10 se if the sound generated by ihe disc
¢ould ba blockad from transmitiing 10 the canvener.

C} A shest of 0.0003" thick sillcone rvbber was placed beiwesn the converiar
and the washer (figura 1). The theary was that when tha canveaor impacia the
washer on switch relsasa that il genaratas & sound.

%!' A metal labyrinth was Instafled Inside the hexpor, just below ihe diaphragm.
8 theary was thal by peoper aooustical uning the passage could ba made 10
absorh 1tha Round wave as it 1red 1o ravel dawn the passage. Tha labyrinh
consizted of two brass pieces with horizonlal skots cut in them. The piecas
weré stacked &0 as lo creata a "2 channal {figura 2).

E) A rubber labyrinth with four hol@s was installed insice the hexport, just below
ihg diaphragm (figure 3. This was an advancement on the iheary behind #4,
in 1hat the nibber would provide more absarptign. Tha nubber pieca wise tired
10 taka advantage of the sloped wals of the hexport 1o reflect the sound wave.
The nibber plece cesign was selscied 10 have & manufacturable shaps.

F) Eame as 5 axcept for 2 holes.

TI-NHTSA (08341
THAT LOT N, TE!._T OEVIER
THITRO BY -
AFEROVED BY ’ L AT - T ALY b CERITIIRL I I g
DATE FLn :mmm‘"“ mASE /7 '5
m v ) o v g ”




G) A hax shaped metal insar to create a snubber {figure 4). Tha thecry is that
the hydravlic Auid cannct fifl Lhe void teft by the instantansgus disc snap as
quickly, 1hus siowing dawn tha hydraullc turbulence that <reates sound. This
wasg laated with a quiet disg 10 see i It coud be made more quiat.

EVALUATION METHCD

Eech pisce wad tesied by ramping air from Q-400pei et & fixed rate till the
awilch actualed. Theré was a microphong located in tha tubing just below ihe
switch fo lsten for e sound. microphone was ateched to a BAK
spactrum anaiyzer. for some of the tests thare was alsa an eccelerometer
atiached ta the top of the cup t0 measurs lhe acceleration genesated by the
anap, Tha spactrum analyzer wek used to measura the /Mansity of the sound
and 1o look far resanancas,

Latar a tesl was devised ta measura ihw ssund in & hydraulic systam usir
a high frequency pressure transducer. Some of the pieces wera evaluated wit
1his mathod. In ail cagas the sound level was compdrad 10 a know noisy switch
10 evaluate the efiect of 1he changs. On the hydraufc sysiem the sound level
ia defined by tha magnllude of the negalive preasure pulse genaratad when the
ihvd tries 10 rush in and fill the void lait by iha disc snap. A noisy swilch s
typically -40ps). A quiel swilch iy 0.0pai.

RESULTS

The Intensity piots for a standard noisy Switeh are shown in figure 5. The
op scale shows the magniiude of 1he acceleration. The baliem scale snows
the niducle al the sound. The setup was not calibmaiad so the Ecales ara
for ralative comparison only. Form tha plot it ls clear that sound is genaraled
[n the 70D to 2k frequency range.

Figurs 8 shows the same plot for & quie! awilch using a low diffarenial disg.
The magniuds ol tha acceleration and sound hag decraased by 2/3nd's. This
i$ R 2 moderstaly quisl switch. During laier testing wilh 1he hydraufic
system | was determined that even thia sound lavel was 10 'oud. An aven
lower differentiad disc was developad. Tha lower differential disc was nef
measurgd with alr because the sound could nol ke detecled,

Casg A} The rubber betwaen ihe converigr and tha cup did not show A
nuﬂmnblt decreass in tha sound level. Mo plot ls available becauee the plotiar
malfunclicned.
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Case B} The ruhber batwaen Lhe diss and converior did reduce the sound
'avel 8% seen in figure 7. Tha lavel is approximataly the same as the modarale
quiet switch. Figure & showa tha same swilch ploited as intansily va ime, Thig
shows (that & scund pulss (g siill baing genarated.

Case C} Tha rubbsr between the convangr and the washer ig shown in
figures 2 & 10. Agaln the sound Is reduced, in this case slighlly more than
even the previous cass.

Casa D) The matal labyrinth dig not reduce tha level (figura 10). A shight
increasa in the sound leval wes noled, :

Case E} Tha rubber 4 hole pluﬁ wag tasted hydraulically bacauss na sound
could be deactad with alr. It had a -38.8pal puisa, J;le A noisy B the
standard noisy parl. This pisce was aliso tesied Ey FORD on a SHO taurua
and debmad 10 ba nalay.

Casa F) The 2 hola rubbaer pant had a pulse of -27.6psl. Quieter than tha
4 hole byl stk noisy.

Casa G) The melal hax snubber insert & no sound, pulse lavel was 0.0psi.
This parl wasg tested by FORD an a SHO taurus, and deamed quiet. Kol this
had a qulet disc.

CISCUSSION

During the deveicpment of the quiw switch it was delermined Lhat any noisy

m;md on an air system is to much, This means that casea A-D will ngt
WOrK.

Case € 8 F weara rejpcted Decause the vahicla 1est ghowad they werg noisy,

Casa & was nol expacied to be noisy because it had a quiat disc. Y the
Quigt dise wilhout a snubber is at zers sound then it cannol be reduced by
sqcitional anubbing. This piece showe thal @ snubber really oifers no benefil.

Bassd on thasa rasula the decision was made fo conven o & qulst disg
withoul any other changes, it wag chosen becauss it was \ha only solution 1hal
FORD twake engingers fel was quiat encugh and had a kow endugh fael.

CONCLUSION

A wide selection of craalive salulions to condrol switch sound were tested.
1he only soWtion that was quisl wak a low diffarential disc. This sebdlon was
implemenied at the atan of froduction in Juna of 1992.
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Dana Corporation _ Aupust 20, 1992
Weatharhead Diviston

109 Increment Street

5t. Thomas, Ontario.

Canada M3>3G8

Attra  Mr. Jerry Garber
aual ity Manager

Sublt  Part Mumbar F2AC-9F924-AA (Pressure Switch)

Tf Part Kumber T7PS5L3-|
Dear Jarry,

Enelosad. plasse find thu ISR for the FZAC-DF924-AA
pressure switch. An fdentical [5IR package has also
bean forwardad to the Dana Angoia, Thdfana fFacility.

Please let me know.{f you have arny gqueatlens or [F 1 may be
of any further assistance.

L

Watt '
A Engfneer
Precision Controls Department
Controcl Products Diviaion

ccy  Dave Czarn, MS 12-29] Steve OFFller, MS 12-29

Rick Contin, MS 1Z=33; Glry ﬁnydur. HS 12—33

sing Dhpts,.. Ontaris,’ Gln-!du
4V i mmjg-n . L




INSTRUMENTS
Daras Corporation Q Aggust 29, 1992
Weatherhead Oiviaion

703 wWeatherhesd Strest
angnla, Indlans 40703

Attn:  Mr. Lynn Johnaoe
Quality Manager

Sub): Part Numosr FZAC-9F924-AA (Prefsurs Switch]
T Part Number TTPSL3-1 )

Omar Lynn,

Enclosad, plenss find a copy of the IE[R for. the rzm-—mu-u
pressure switch. The original I8JR package has besn
fumrdod to Dana Ontario, {‘.unnda factifty.

Plnu 1at ma know H’ you have any cquestions or 1f 1 may ba -
&* any Ffurther asslatance.

Regerds, '
~

Watt:
A Englhmer
Preciston Controls Department
Contral Products Divizlon

cc: Dave Cxarn, MB 12-29; Steve OFF11ar, MS |2-29 -
Rick Con'In, M5 12=33: Gary Enyl:ilr. M5 12-33 _ L .
Arhy HeGuirk, W5 12-27 St
Miks Rogers, Dans Purchasing Dept., Angels, [Indlana :
Horm Frvld-, T Farmington HHH. m:mnn

- wnelt IBIR M'Ig.i'lm F!AC—BF'EEA-—A#

TIEUAR INETLIAEATS IRCOWORATI = 4 FORMET STREY = AFTLICNG, MACEN
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CONTROL PRODDCTE DIVISION
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1.0 GENERAL

Fﬁ) 1.1 Customer: Ford Motor Company P.I.A. from Dana-Haatherhead

1.2 Part Numbera:

1.12,1 Tard P/H: F2AC-09r924-AR

1.2.2  Dana P/N: 120-55046

1.3 Engineering Specification: {inv delta} ES-F2VC-ST924-AA

1.4 Date of Complation: 920811

1.5 bﬂ“lﬁtit! af TUnits Teated: T2

1.6 Disposition of All davioms are presently retained under
Tasted Unite: quardntine, dompletely separate from any

production dwvices, to be dastroyed par

. the XS at a later date after full ISR

f) approvsl is obtainad.

1.7 7TI test geries nnmbar: 2I5-15;129

1.8 TI Preasura Switch test report number: FPS/92/82

" Irexr woT WO, BT ' rﬂwﬂﬂl :

[Teaven By
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2.0 ORPJECTIVE

This testing was parformed to demongtrate the abllity of 77TEPBL3~
1 to conform to customesr apscifications givan ia {lov delta} ES-
FIVC-9r924~AA, in fulfillment of the requiresesta of the Iaitial
Sapple Report. ‘Units tested were bullt using fully gualified
production componants and production assembly equipment.

3.0 TEET PRELURAS AND RRSOULTS

All switches waza tested per Ford Enginearing Spauifiult!.op iinv.

dalta) ES-F2VC-9F924-AA, A copy of this ES la included in Appendix
1.1. Pracedural detalls are therefors onitted <from -+the
prasentation of reswlts ip most cases, In those inatances where
the Ef proesdurs mathodology requires elaboration, a complate
sxplanation of the procedure is pxessnted. For all tests, raw data
is L:lcludad in Appendix 4.2. '

3.1 CALTBRATION

J.1.1 Davicans tombaed: 245=15-01L thra 72

| 3.1.2 Procedurm: Calidbration is cohecksd at roop tesperatore

using ambisant air as the pressure medium. Calibration
Agttings, as specifiad on tha part drawing, ara actuwation
{electrical coatactas opening} at 30 - 160 paig, and
release {contacte raclosing)} at 20 paig minimum. For the
puzpoee of: rhabdlizwtica, ~rotuation vxluws are racordad
on the sixth cycle, after subjecting the switch to two
{1) preasure cyclss to 800 psig minimm and back to zaro,

followed by thyee (3) oycles tu appzex. 10% above |

actoatisn prazsars and back to approy. 10% belew roleass
prasaure. Tha change in continuitfy is neasured whils
sonduating 780 +/- 50 millianpas at 13,0 +/- 1,0 volts DC.

EST LOT MO, [TEST _ [ohoE 7

' MATERIALED CONTROLE
[GATE P IN EXA%NTB # ATTLERORO. ¥ W, G70s
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3.1.3 Ecquipment: Custom I desigoed and built pressura
check station, uaing Heise Model CMI636%5 prasaure gage
cRlibrated on & regular quarterly schedele. Continnity
change measurad on custom T Jdesigned and bullt equipment
mmating the sabove slactrical parameters.

J.1.4 Initial Resulta: Prior to proof teating, the average
actuabion was found to ba 126 pel with 4 sigma of 6.2/
aftar proof the average actunation was 131 pai with a
vigoe of 4.%. The average shift is 4%. Prior o proof
taating, the averags relsase was found to be 113 pai with
A sigma of 6.5; after proof the average ralsass was 119
pal with a sigma of 5.7. The average ahift is 5%.

3.1.% Final Rasultgs: Prior to proof tasting, tha average
actuation was found o be 130 pai with a aigns of 5.4;
after proof thae averawgs actvation was 129 pasl with a
sigma of 5.3. The average ahift 1s =0.8%, Prior to proof
-tasting, tha average ralesase was found to be 108 pai with -
a algme of 7.7; after proof tha average release was 108
pal with a sigma of 6.6. The average shift ia 0.

3.2 VOLTAGE DRoOP

L

3.2.1 Davicen tested: 245-15-01 thxu T2

3.2.2 Frooedure: vVoltage deep iz chooked simwltanecusly with
Calibration (ewm 3.1.2]. The neasuranment is taken at
room temyeratura using amblent alr as the preaaura
mvedium. For the purposs of atabllization, data ia
recorded on the sixth cyels, after subjecting tha awlich
to two (2} prwssurs cycles to 800 psig miaimem and back
‘to zarn, followed by three (3) cyclss to approx. 104
abova actustion premaura and back to approx. 10% balow
felaasa prsapure. Tha voltage drop is measursd while
asnducting T30 +/- 50 nillianps at 13.0 +/- 1.0 volts DC, }

TENT LOT WO, TET _ T '
TEFTED Y
AEEROVED BY i "I'm MATERIALS & CONTAOLE oo,

| O —— INSTRUMENTS B arnasiner i e [rass

T oMM B 3 Y
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3.2.3

3.2.4

3.2.5

Equipmant ; Fluka Madel BO20E Digital Multinmetar,
calibrated quarterly, used in conjunction with the
contiguity equipment in 3.1.3.

Initial results: values for all devices fell belew tha
specification of 200 millivolts maximm by close to two
orders of magmituda; no apecific statistics calculatad
for this reason.

Final rspults: With the axception of perts undexyoing

Impules teating {devices 245-1%-01 thru 12 and -37 thru
48}, all final results were oomparable with initial

Iagults. .Tha Impulss parts axperience an increass in the

voltage drop reading due to the specified 25,000 cyeles
ron at full elantrical load, which causes a certain
amount of normal arcalen of tha contact surfaces. All
24 Tnpulsa davices still fell aignificantly balow 200 m¥v
maximum, and atatiptics show a Cpk of 2,53,

3.2 CURRENT LEAXKAGE

3.3.1 Davicas tested: 245-15-01 thru 72
3.3.2 Pmnadu:rn_: Par the B8 paction IIT. C. This teat ia
conducted as a pasas/ffail.
3.3.3 Euipment: Asscclated Ressarch HyPot test unit used aa
power scuzue for 500 VAC, 60 Hz test cireule. Fluke
Bodel 80208 Digital Multimeter, calibrated quarterly,
used to measurs voltage drop ACrnss a saries resistance
of one omgobm (+7/= 5%).
/
3.3.4 Initial resolts: All davices passed.
3.31.% Final rasults: All devices paszed.
TERT Lo WO, T T ' T
rl.'ﬂ'lﬂlﬂ
APPROVED wv S _ - MATHALE b SONTROL [noa;
BATE a7 INST m Q ATTLEROR, Wh, 03707 ras
mu " Ll

[t
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3.4.3

3.4

3.4.5

3.4 PROOF
3.4.1 Davices tagted: 245-15-01 thyu T2
3.1.2 Procadure: Per the ES gecticn III, D, Thie tmest is

conductead as a pase/fall, The teat pressure spacified
on the part drawing ia 3000 psi.

Equipmant: Enerpak model P-392 hydraulic hand pump ueing
Enerpak - hydraulic f£fluld wms the pressure mediun,
Bydraumliec- fluid ia zewoved from the devices nsing a
combination of vacugm and residue-free solvent
Sprayona (™) Bi-Tech 02002 ?T Blectrical Contact Clamnar.
U3 Cauge #33714 reading to 5000 paig with 100 pai
increments, rssolvable to 50 pai,., calibrated quartarly.
Custom TI dasignad and bullt safaty anclosura.

Initial Resuits: All devices passad.

Final Results: all devices pasasd.

3.5 ooiaE

3.5.1 Devicea testad: 245-15-01 thru 12 and -37 thru 48

3.5.2 Proaedurs: Per the ES mection IIT. E.

3.5.3 Equipment: Thermotron model 9-4 Mimi-Max environmantal
Cchamber capahle of -55 € to +200 C, humidity
Groontrolled. Custom T designed and built cycler,
utilizing Enerpak integrated bhydrsulic pressurs souzce,
71315 Programmable Logla Contruller, [Moog sarvovalve and
controllez, Simpson’ signal generakor, and oppoaling-
platon fluia isclators, to produce a hydranlio=flaid
flow-type primary with a brake=fluid dead-snd-type
secohdary: terminatad with a 24=-station nanifald smippad
With internal heaterz. Capability to 5 Hz at 0-1450 psig
cyole. Coxtom TI designed and built 24 station Switeh

[TR¥T LOT NO. L

L
ARPROVED BY TEXAS MATRRIALE & CONTADLE (Do
Joars 0017 INS'I‘HUMEHTS% Amllg"ng.u;n rTE [ sy
FORM BRRD . 0
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Monitor Cirenit which avtomatically stopsa the cycler in
e tha evant of abnormal switch action, defined aa
) teptiouity changs which doaa not txack the aignal from
tha sigmwl gansrator. Thermocoupls readouts calibrated
quarcarly, 12-station inductive load bank, per the
schematic found in the BE5 (figure 4) uaed in Lhe last

25K oyeles.
3.3.4 Rasults: All deavices pagsad the-acceptancs reguiremaents
: of tha {asctions A, B, C, D},
3.8 mn
3.6.1 Dwvicas tested: 245-15-67 thru 72,
3.6.2 Brocedura: ﬁnt the k5 section III. F. After holding

7000 pai for 30 seconds as specified, the devices wers
inadvartently pressurized toc approx. 7600 pai.

3.6.3. Equipment: BSamae as 3.4.3, with the addition of Enarpak
gange reading teo 10,000 palg with 100 psi incxemanta,
resclvable to 50 pasi., calibrated gquartexly.

3.6.4, Results: A1l six devices passed 30 saconds at 7000 psig
without evidence of fluld leakags or saspage Crom the
awitch or threads.

At 7600 pai, ors-davios -7 diwplaysd srideance of fluid

saapaga.
!
)
TENT LOT NO. TERT oae |
TESTYD BT - . .
ANPREET BY lnns MATEWIALE & CONTROLE [
DATE —— INSTRUMENTS # Amlr:"ng.u;a omrey  Imame A
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3.7 HOMIDITY
3i.7.1 Pevices tasted: 245-15-25 thru -30.

3.7.2 Procedure: Per the RS saction 1T11. G. Plaase nota that
performing a full characteriszation per the ES consista
of measurement of actuation, releads, voltage drop,
current leakage, and proof. This battery of tests whan
pexformed on six {6} devices takea approximately 2 hours
to completa. Thersforas "Within 15 minwtas...” called out
in tha %5 (aectiem JXII. G. 2. a.) is an acceptanca
raquirement that is physically impossibls to nest. Evary
affort is made to ocosplete final charactariestion within
the two hour paricd statad above.

3.7.3 Kquipeent: Huomidity chamber RE model 58.

3.7% Results: All devicas passed the acceptanca raguiramants.
of the ES {sectiona A, B, , D).

3.8 BHALY SPERY

"‘] 3.8.1 Devices tested: 245-15-31 thru -36.
3.8.2 Procedura: Per the ES section III. H.
3.8.3 Egeipment: Harshaw salt apray chamber.
3.8.4 Rasglts: All davices passsd the arcaptanss raqulrananti

-of the BX (mssctiona A, B, C, D).

3.9 VIERATION ;

3.9.1 Davicea testedr 196-15-61 thru 6%.

3.5.2 Procwdure: Far the ES settion III. I.
TEET LOT MO, i1t E DRVIGH |
TEETED BY .
AR PROVED BY m MATEAIALD & CONTRAOLE |
[DATE T INSTRUMENTS * ATTLERORD, A 02703 oz .
FONM K . )
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3.98.3 Equipment:  Vibration table, Ling, model A395 with
Tl Bewlett-FPackard model 5427 aontrola. Mhir tank with 350
o peig minisom presauripsd Hitrogan vaed ko actuate devices
with at least 1.1 times pmaximum actuvatlon apecificatioca
on part drawing; 160 paig *+ 1.1 = 17§ pail minimmm.
3.9.4 Results: All davices passed the acceptance requiremants
of tha B2 (sections A, B, C, D}.
3.10 TEAMIWAL STRENGE ' N
3.10.1  Devicez tested: 245-15-13 they -24.
3.10.2 Frocedura: Per the ES saction IXII. J.
3.10.3 Equipmant: Costom TI designed and built . fixtures for
" gaging terminal movement aftar foxrca application and for
application of impact via a pendulum. This sgquipment in:
tdqularly used on tha 5379P5/77P5 asmembly linaes in testing
to TI Quality Assurance Bpacifiontions.
4.10.4 Rasults: All devices peesed the acceptance reguirsaents
'.j of the E8 (sactiema A, B, C, D).
3.11 vACUOM
3.11.1 Devices tested: 245-15- 55 thru 60.
3.11.2 Procadurs: Fer the ES pection III. K.
3,11.3 Equipment: Kinney vacom pump. Sansotec presgura
transducer rangs 0=-2% pgia calibrated gquartarly, with
Fluka nodel BO20B Digital Multimater 'readout, aalibzated
quarterly. -
3.11.4 Rasulis: All devices puased tha acceptances requirenents
of thea EA (sections A, B, C, D).
LY
. _,.;', !
L&T NO. DEVICE
fraren wy
|arrnovED BY TeExas WATERIALS & SONTRELE [pog.
jpav PR INETRUMENTS ATTLRSONO, MA.YTON  [FADE 0
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3.12 TEMNPRRATURE CYCLN
S| 3.12.1 Devices testea: 245-15-49 thrn 54
3.12.2 Erucndmi;= Fer the ES section III. L.
3.12.3 Iquipllut; Same as 3.5.3.

3.12.4 Results: All device: passed the acceptance requirsmants
: of thae B5 {aactions A, B, C, D).

3.13 FIUID RESISTANCE : .
3.13.1 Davicas tested: 245-15-01 thru -36.
3.13.2 Pxocedurs: Pexr the ES sectlon III. M. _ .
31.13.3 Equipment: Fluide as called ocut in EZ table in IIXI. M.

1. o. plus appropriate beakars and storage apparatus;

ventead hood.

) 3.12.4 Results: The 36 devices ware dividad iate groupe as
- )- follows for subsequesnt testing. Reaults of thess tests
- are raported in the section indicated. -

3.13.4.1 Impulas (3.5}, =01 thru =12
3.13.4.2 TYexrminal Strangth (3.10), -13 thru =24.
3.13.4.2 Humidity {3.7), =25 thea =30,

3.13.4.4 Salt Spray {3.8), =31 thrm -36. ;

.
l“_. -

TEST LOT WO, T
TESTED -
.:" m mnm; : l:.ﬂu'rnm DR, -
DATE Y “HEITFHIHHEJHTEE‘*!l ATTLERORG, WA 0¥ [ Pase 1
T ™ : '
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3.14 nOIGE

In certain vehicle applications, the brake pressurs switch action
has hean shown to Be transmitted te the passenger compartment as
awdible nolas and corgssponding tactiles feel in the brake pedal,
A "silent” deviae has been develaped by Tesas Ingtrunents in order
to address this oconcern. At the same tine, a means of quantifying
the nolss/fesl waa explored., The hypothesis was that a suddan
motbion of pressuze-asnsing components within the switeh caused a
Pressure wave to propagate from the switch. Characterization of
this affect using bigh-spmwed pressure transducera showsd that
"noisy” devices produce a large negative pressure splke at the
point of switch activation, and suppoxted the hypothesia. Tha
"silent® devices produoe little or no splka. See Appendix 4.3 for'
a pressura Lrace of & t.ypicnl sllant davios.

Ultimately (inv delta) ES-FIVC-9F024-AA will ha updated to include
a slction on nolse tasting, to bw applicables only to devices
dasigmated as silent, For this walidation, in 1lisu of an
offiaially finalized noise spacification, & total of 12 devicas (8
from thia test snd 6 similar davices) wére inoitially characterizad
for nolas, then run throcugh Inpulse or Thersal Cycle tasting, then
ragharactarized for opoise at the and.

3.14.1 Davices tested:

17PEL3-1 Inpulse: 245-15-17, 36, 39
7IP6LI~1 - Theymal -Cyeial - 245-15-49, 50, 51
77P5LA3=2 Impmlaa: Z45-15-81, 82, B3

TIP3L5-2 Thermal Cycle 245-1%-108, 106, 107

3.14.2 Procadnre: The davios under test §s installed on the

y tast manifold, aiz im evacuated via'a vacuum pump. 'The

© mapifold is filled with the test fluid, Pressurs to 300

Pal im applied and the signal from ths high-spead
tranaduoer iz captured on a digital oscilioscopa.

TEETED Wy
APPROVED DY TExas NATSRIALE & CONTADLE [ooa
DATE T INSTRUMENTS # ATTLARDNG, WA 0708 jPaos ™
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3.14.3 Eguipment : Custom TI desaigned and built e<mipment, .
- utilieing a aingla-port test manifold within a protective
angalosurae. The manifold is evacuated by a Plabh E-12%
phesumatic wacuum pump. DOT 3 Braks Pluid is introduecsed
vig a fiuld reservoir. Prageurea iz applied wvia
prazauriszed alr whiaoh is lntroduced to an air-owr-gil
chankay which connects to the teat manifold. The dynamic
Preasure ajigunal during awitch actuation is measured with
4 Kiatler High-Fraquency Dynamic FPressure Tranaduosr
moedal #0868 (BN C46154) with a EKistler 5004 Charge
Amplifier whose cutput connacts to abannel A of a dual-
ahannal MHicoiwt 405948 Dilgitel OCepllloscops. - The
slectrical switching action of the device under test iz -|°
recorded simultanecusly on channel E using a S-volt
source and a 1K chm load reaistor.

J.14.4 Initial resulte: All twslve tast devices produced Xxero
praszure aplke.

3.15.5 Final reaults: All twalve test devices producaed zero
Praasura apike.

TEAT LOT Wo. .
TESTED &7

APFRDVED BY Ex.s WATRAIALE & ConTRAOLA DO,

BATE — MEI-'L]JMEN']‘E ATTLEBORG, Mp (0703 [PASE .
FQRM B2 '
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Appandix 4.1
Yord Engineering Specificatlion
{inv delta) ES-r2vc-5K924-an
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Wl Engineering Spacification

[T T O I O A D

L. Resarsl - :
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W Enginsaring Specification
111, TENL PROCENEE] AND RIDUTRDENTE (conc'd)

. GuTEAOL Lsskags
1. Isat EsmuiTesants

a. Corrent lenkaga is ve be checked vith 500 welts, &b
Ha altarnating wrTARE.

b, Ourresr Laskags ix to ba shaokad:
{1} Bacwesh tha sriteh lands with Hee colCaCrd DR
{1} Becwesa tha 1sad aad the swiceh howsiag with
sountastes shased.

2 Ilqpnﬂﬂlﬂndrﬂuhmumth
SEnELpta spEn.

2. Acnaphasgs Rasulvesarts

a. m“yumnumﬁpmm
axoess of one bamdred [100) siaTexmpets.

. Erssf Tant
1. Imat BeouiIasenis

#- dubjest saupla meitshad ta laatiss 4 to satablizh
thalr initisl switchisg pesasutas.

b. Presf taat is o bs sondwecsd using besks Fluld ez
squivalear ns the presswrs mediom. Teak poidivore
ahall e &8 ppecifisd an e partg domring. Teat
. praasxe shall be isslstsd free prajsurs ssuxce and
beld fer not Lass tham 30 sesctids.

0. Reatwak the nricehas oo Jsotion 4.
. Masstanes Rasulcaasnts ;
. llnl.dr;nln!ﬂ.ﬂlllmp SSRpAEs, UE in
Raat prussuYS grastat thin 430 KFs. (42 FI) is
pemnitanl.

b A chenge in cut-In snd owt-oud pressubis EAABAF
than & 34 from the indcial valus is nes paxsicoed.

®. The tast ssmples musk be desiczeysd nicer tascing.

& u ' | V ex-rovo-enne-a
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4 Engineering Spacifioation

Lo by Lade e labalay

- s—

IIX.  XNNT FROCINNEE MR XEOWIRRNIMYY {conc'd)

K. Isgtlea
1. Ianc Bamuizesenity
- ay Tagh the wrissh for & cotal of 300,000 oywles.
Cyuls prossura batvesm (lew) 0-I75 KFa (0-40 poi)
snl Chigh) 10,000 + M4 EFa (L4350 1 50 pal),

1} 0 - A75,00 syalesr 13 x 1 wolts ,STapa curTank te
meitor foration.

1) 473,000 - 300,000 cyslas: 13 & 1 welca D.G.. 730
& M ma,, mim &,
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iT= 1921 RE- 6.3 DIF: 3.8 PE;_ ACTCR- 200.0md; RELCR= 200.0

SER 4Gy FIX 4y (= Q0OO00H; BIN=S000 5 MRRILAL.Z; WARDSAT.3p LEAK RAYE= &6
1= IM.0p REL- 190.5; DIF: 3.7 PSl; ACTCR- 2000wy RELER:  20N0LD

IT-APR-1992 p2h9%. R OFER DOOR GID WDT' CLGGE l
IT-WFR-1992 10228:12,52 OPER DOOR STILL DIB MOT CLOGE 1
| 7-APR-1992 I9n20:3A.17 TDOK CYCLE TIMEDUT t

SER A4 FIT 1§ C- 0000000; SIN=DOOD 3 MRRU=AR,Gy MRHE=4B.L) LEAK RATE= 1.¥

EEt 30p FIX 2; Oz n0Oe0y BIAOOID | WARUSWLO| WRRIESB.1; LEMK PATES 1.7
s 13021 REL: - %) DiF= M3 PSY. ACMLR= 200.4es| RELCR- 200.0

SE Sip FIT3) L= 00ROy BINSOOUD § WRALZSA3| MRRD-4R.1; LEAK RATE: 1.9
AT: (259 REL: BLY; DIF: 3.8 PSI) ACEOR: 700.0mej RELGR 200.0
BER
AT:

Wap FIT &y 0= 0000000y BINSGGCD y WRASMA.D) WRRO=4B.1y LEAK RATE= 1.3
120.2) REL: 95.2y DIFz 32.EPEl, ACTR: Z00.0es| RELTi= 200.0

17-PR-1992 10:31132.41 ORER DOOR DND MO CLOSE |

BER % FIT 1y C- 0008000y BDNGOID § MRRUSM.0| NARD=AZ.7; LEAK RATE: L2

ACTz 123.3; -§EL= %24 DIF: 30.% PEIy ACTCR= 2004wy RELCR- 2000

BER B4 FIYZ) C= 0K0MO0y LSO § WRUsM.0) WRDRZ.7; LEAK RATE: L9

ACT: 13173 REL- W35y DIF- J0.7 PRIy ACTIR: Z00.Gemy RELCRT 2O

SR B5;.FIZ 3; Cs 000000; BLN-DOMD | MAU-HL0) MRRD=AZ.7)  LEW RATE= L.
: 1.5 SEl= BS54 DIF: 3h.% PEl) ACTER- 200.0wsy RELCR: 200.0

SR 54 FII 4 - C= 000000¢] BEWSOM [ MRRISH.0] MRRD=4Z.7; LEAC RATE: L9
ACT: 159.5¢ FEL= 99,4 DIF: 35.1 PEI) -ACVIR= 200.0eeq RELCR: 200.0

SR8 FIUL; C:OGOGOOH BENSOOD § MUMAR.Z; WRRDSGT.D;  LEWC RATE: L9




Eg BB

ok W FIX Iy & GGoiGod; BIN-BOOC ; MERO=M.2) YRRE=#7.%; LEAK RATE- 1.7
r L3 frEts 1079y DIF= 30 #R15 ADTOH-  260.0ws) AELCR:= 20,0

SER 55| FIK 31 Gz 0000000y BUWSGECL § MERU=84.2) MRRIEAD.S; LEAK RATE: L.
: 1.9 Rix @0y D= 3.4 FSly ACICAT 200.0ms; RELTR: 200.0

SEE &0y FII &5 C- 30000003 BIN-GONO ; MRU-44.2, MRRD-4].05p  LEMK RATE= L9
T IRy RELe B840y DIF 34 PSL ACTDAz  200,0ee) RELCR: 20040

I 7-APf- 15997 I'(ﬂ"a"h-?-ﬁ-?l DOLR TER, 110 ot CLDEE

G5

12,1, REL=  94.5p EIF= 3.6 %[y ACTCR: 200,0ms RELR: 209.0

a2y FIT 2 £=, 0000000 BINGEOD | WRRU=A4.S] MRRD:HA.0; LEAK RATES 2.1
W3 REL: 101.Bp TIF- .4 BE1y AETCR: 200.0ms) RELCR= 200.0

83; FI§ 31 L= G00CODN) DBIN-GOCD ¢ MRRUSMA.3; WRRD-48.0y  LEAK RATE= 2.1
n1y REL: %D WIF= T4 PEL; RETCR= 200.0ms) RELCR= 200,

EER &4 FIX & Cx GDG0O0) RIM-GDE ¢ WRRU-M.Dy  MRRDSEB.Q) LERK RATE= 2.1

IT-HPA-1792 100,40 DPER DOOR DID MET CLOSE t

TT-APR=1T92 10h35:20.40 OPER DODR STILL LID MOT CLDGE i f

/

SR 63f FIT 1; £ 00000KG; BINCHOOD ; MRRICAD.7} MRMD:AL.Z) LEAK RATE= 1.7
KTz 1309 RELs 1046 DUF: D058y ACIDR: 200.0m FELCR: 200,

BR & FI'ly L= 0000000y DiM-GEH | WRRU=EG.7y MARD-W7.Z; LEMK RATE= 1.7
AC7: 1J/.3] FEL=  %0.7), DIF- M.} PEly ACTRRE= 200.0us) RELCR- 200040

BER &75 FIX 3y C= OQODODD] BINBOGD | MRRIEAL.7; MRHD:=47.Qy LEAK RATE= 1.7
F 40ubp. REL: 1044 DIF- 340 PEI; ACTOR- 20.0m; RELCR= 20044

Bk 4B FIL & [= D0DOODG) SIk=BOm | MARU=AD.Yy MRRD=47.23 LEAK RATE: 1.7
= 10 REl= 1004 DIF- 30.9 PRIy ACTDA- 200.0msy RELCR= 2000

ALy FIS Iy T2 0000008y BINGEIND | MFRGEMS.3) WORE4G.05 LEAK RATE: 2.1 -




1

3R
1=

&7; FIN 03 C= f000RQ| BINGGDOD ¢ WRRU-44.Z; WRAE=H.8) LEAK WATE: L9
1315 REL= WR.bp DIF= 5.7 PSly ACTOR: Z00.0msy RELDR= 200,

W; FIT 2; C= ODIOOODy EINSGUID § WRPUSM,Z1 MRRREAT.B; LERK RATE= LY
€28 Rl 945 DiF: T PRL AR 200.0ns) RELORE 200.0

i FIX 3 = 0000000; DIN-BOGD ; MRMI=W,Z; MRRO-AT.G¢ LEAK RATE= 1,9
130y BEL: W21y DIF= 33,0 PBE) ACTCR: 200.0mx; RELCRT 200,

72 FIL & €= 0000000) BINGOOD | MRRUs#4.2; WRRDST7.85 LEAK RATE= LF
1.4t FEL: T2 DSF: .0 PSIy ACTDR: 200.0wsy RELCR: 200.8

17-AH-1992 15:34109.50 OPER DOCR DLp MOT CAOEE !

BER
- H

BER
ACT=

i
T3 FIT 1p O 000000G; NIN-HOOO | MRL=dd.lp MRRO-TT.53  LEAK RATE: 2.9
IXh4; REL: 100.33 HIFc 30,3 PSI; ACTCR: 200.me; RELGR: 2000

My FIZ 2y C= 0000000 BIN-HOOD | MRRUSAL1; MRRDAT.G;  LEAK RATE:= 2.9
1220 REL= %L1 DIF= 23,9 P8Iy ACTER= Z200.0ms| FELCR= 200.0

TH FIX 3t O 0000000; ELN-OOND ; WRRU:4h.l) MRRD-7.5; LEAK RTES 2.0

12,7 KL= pd)] DIF: 30,3 PALy ACTER= 200.0ms) RELCR= 20,0

Th; FIX 43 L= 0000000; EBIN-BIND | WML=H.1), MRRD=VL.Sy LB RATE- 2.4
125.¥; MEL-  E¥.4; BIF= 35,6 PHLp ACTTR= 200.0msy RELCH: 2.0

T} FIE L} C= 0000000] SIEHUE | SBRAUSMLE| WSD=47.3) LEAK RATES 2.0
2.0y REL= W9y DIF: 5.2 PEL, ACTER: 00.0mk; AELCR:  200.%

. THE FIE 25 &2 0000000; DIN-BIXID ; MAAL=A4.B| WRRDeNT.D; LEK RATE= 2.0

12,00 REL: . 9i.B) DIFs 34,7 PRl ALTOR= 200.0as RELER:= 200.9

T FIL 3] C= 0000000; DINGDMD ; MRAU=M.E; WRAD=47.3; LEAK RATE: 2.0
129.3) REL- 100.7; DTF: 28,5 PGS0} ACTCR: 200.0es; FREUDR- 200.0

B0 FIY 4 = 0000000; DINSBOOED ; WRAUSH.B; WRAD=47.3; LEAK RATE: 2.0
198,67 REtz 107.5¢ O0F: 21,1 PSL; ACTCR: 200.Cesp RELDR: 200.0

e =y e e n—
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St Efy 71T 17 C= 0000000) BINGGOCD | WARUzi4.Jy MFRD=#6.E) LEAK RATE: 2.0
s (3 REL: 933 DIF: MO POI; ACTIR: 200.0ws| RELER=  200.D

SER  G7p FIEL 7; C: 0000000 BIN:BOCD ; MRAUH.3; MRRDGAG.G; LEAK RATE: 2.0
TN REl: B9.8; DIfs LT Gl ASTOR: 200.0ms RELDE 200.0

SER 65 FIX 33 C= 0000G00; DIN-GIRH | NRAU-MLLS; ARRO-4G.8) LEAK RATE: 2.0
M= 1.2 Rz 5] DIF= 347 PEl ACTGR= 200.Dms| RELCR= 0.0

SER  BA; FIX 4 C= GOUDOGO; BIN-EODD | MWRAU=d4.3p MRROC4A.E( LEAK RATE: 2.0
AST= 13l REL= 9.6 DIFE 320 PRI ACTOR- 200.0ms; RELDR: 200.0

\7-46R-1992 1015044,00 (PER DOOR DID MIT EAOSE i
17-APR-1992 10136206:00 OPER DODR STILL DID HOT CLOSE L
17-AR-1992 1136622.20 TOOL CYCLE TINEOMT L

SR Boy FIX 1) C= CODOODYy DBIN=GIEN | WRAU=CD.T) MRRO=A7.E|  LEAK RATE: 2.1
= 13L& RKEL= %Yy DIF: 3.9 PAI) ACTOR: 200.0e=] RELDR= 2000

BER  Bag FIX Zy < 0000000y FINGOE0 | MRRU=4D.9) WRSO=4T.8¢ LERK RATE: 2.1
MTs 7.2 REL= B3.0; DIFx 90,194l ACTCR: 200.0ma| REL(R: 200.0

BER 8% FII 37 C- D00b000; BINEOD | ARAU=43.9) MRRD=47.8¢ LEAK RATE= 2.1
= 1304y REL= .4 DIF: 3.0 PA] ACTCR: 200.mc; RELLR: 200.0

WER B4y FIX & C= 00OY000; BINGEND | WRALS4D.P| WARDSAT.Aq LERK RATE= 2.1
CAT LIS RELz W08y IR BLYPSH ACTR: Modesy RELDR: 200.0

£7-A0-1992 100 %.E3 CPER TGO OCD MOT CLOGE L ' !

BER B9} FIN if Lz 0000000] 2IM=EIE y WRRE4N,Z) MRERSI7.B| LEAK RATE: 1.9
= L8.0p REL= S&.¢ DIF: 3L.& PEl| ACTOR: 200.0mG; RELCR: 200.0

SR 903 FIT 25 C= 000000D; MIN:EDOD y MARLA4,Z) WRAD=47,By LB RATE:= 1.9
= iT%; BE= 9% GlF= 340 PRI| ACTOR: T00v0es) RELCR: 2000

BER W1y FIX 3y C= 000G(00; SIN-HOCH § WRAEA.Z) MRRDcA?.Bp LEWE RATE: 1.9
= 1.0y BEL= 93.8; DIF= BRI PRI ACTOR= 20.0msy RELDM:= 20040 -

SR %2 FIX 4o Do 000000Y BIN-GOOD @ Wls#h.Z: WRRDSOT.H:  LEAK FATE= 1.7 .

AR - LT TR r—————
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[I-iR-1992 10:4nA37 OPER DGR BID MV CLOBE !

{T-APR-1992 1h41ed0,32 DPER DOOR BTILL DID MOT QLR 1
IT-APR-1792 L0eda17El THOL CYGLE TIMEDDY i
GER 731 FIX Iy C= 00000003 Elll‘:ﬂl'l.'l b MRRU=AE.4;  FRDOI7.81  LEAK RATES 2.0

1325 PEL= 9.4 DIF- 350 PS5; ACTCR: 20.0msp RELOR:  200.0

4 FII 23 C- 000CX00; DBINGEOMG § MRRMLA] MRRD=A.E| LEAK RNTE= 2.0
1293, BEL=  #,3) DIF= 344 PEI) AETCR= 20603 RELGR:  200.0 -

SER 99 FIX 33 [z DOOOODO) BINGEEND { WARUsH4.4] MRRISHTLD; LEAK RATE: 2.0
c 13.2; BEl= 103.E| DIF= 34,4 PST| RETCR= 200.ces; RELOR: 206.0
SER %6¢ FIX %) D= 0000000) DIN:HDDD | WARUSMW.A] WRSJ-HT.0; LEAK RATES 2.0

ALT= 15.4) REL= W.2r BIF= 35.5 PEL| ACTCR: 200.0ms; REL(R= 200.0
17-40%- 1952 100 06:00.52 DR DOOR 210 NI CLIGE 1

17-APR- 1992 20r44459.52 GPER DOGR ETILL 210 WEOT CLOGE 1

17081792 104511791 TOOL CYELE TIMEOUT t

BRI FIX 13 €= 0000000; BINCBOD | WALSOL.B; WRISAT.4y LEAK RATE= i
KT 1Ay REL: SR DIF RS PEL ACTGE 200wt RS 2080 !
MM Wy FIE2q L 0000, HINCED | MRLSALE; WRD:AT.4 LEW ATE: 1.9
AT IR ReL: 102,% DIF- 3.7 PAN ACTDR: Z0.0mm RELR= 200.0
SR 99 FIX 3; [z 000000 SINGHIDD | MHSUSKA.Bp MARD=AT.4; LEAK RRTE: 1.9
ACT- 2.0 RA= €125 EIfc 5,3 PS5} ACTCR- JOD.0mej PELIR= 200,0

SR’ 100y FIX &) = 0000000 MINCOODD | WBLeAL.H} WRRIAT.4) LEAK MATE: 1.9

[ HH]

P REL: 8. MF- 30 PG ACIOR: 200.0e3) RELLR= 200.%

e A ETEOT. - Arukiors DTRGER L MBSl 1. wmeELAT dr. I Cac AATEL § R

sEm o asnin T TR

TI-NHT2A 008435




"D.

BER 1025 FIZ 2] Cz 000007 BINGGOGD { MRAU=&4.1; WRRI-AZ.By LEAK RATE= 1.9
AT (3.4 RELT  50.7¢ DIF: 42,3 PS1; ACTCR: 200.0wsy RELDR: 200.0
Gk 103y FIX 3; C: 0000000; DINDOOD § MRALEA.i; WRRUSAZ.8; LEAK RATE= 1.9
NT= 18.2) FEl= 103.8; DIF= 38,4 PEl| ACTCR: 200.0wky RELDR= 200.0

SER 0G5 FIX A) Lz 0000000; BIN:GOID | MRAUS.1) WRRE:=AT.@¢ LEAK RATES 1.9
Tt 1259 REls 9l.4; DIF: 34 PSL; ACTD: 200.0es; RELOR: 200.0

EER 1057 FIX i) Cc 00DD0OCY BIN=BOO5 | MRRU=ML.ip MERD=4R.2 LEMK RATE= 1.8
ACT= 1M.4; REL- §ld.1; EIF- 27.4 PRL}. ACTCR- 200.Ces; RELDR= 00,0

QR 165 FIX 2, C: 0000000, BIN-BOCD { MRAL=M.ig MRRD=AT.Z; LEAK FNTE= L8
MT: 130,60 RELz 100,45 DIF: 33,2 PSi; ACTCR: 200.0me) RELDR= 20,0

SER 107 FIN 35 Cc 00OD0OO; BIRCBOSD | WRALEMA.I; WRRIETT.Zy LEAK RATE- L8
BCT= 132,4) REL= ¥4 DIF= 38.0 FE1y ACTCR= 200.0we) RELCR= 200.0

SER 10B; FIL 4; C- 0OOROOO; BIN-HDED ; MRRU-ME.I; WRRO=¥7.2y LEAK AATE= LB
WCT= 13%.17 FEL= 105.%; DIF= 3.2 P91y ACTCR= 200.0m1) BELDR= 200.0

(7-AFR-1992 10149040, 16 UPER DOOR DIG MOY CLOSE 1

BER 109 FIT 1y C= d000000; EINGHROD | MNRALEML.A; WRRICHZ.9; LEAC BATE: 2.0

ACT: 12045 REL= lOD.Ep BIP- 2&.3 PA[} ACTCR= 20G.0ws) KELUR= 200.0

SER Lo FIE 2; C- 0000000y BINCBOM § WRRU=MLY; WRRD-AT.9; LEAK RATE: 2.0
ACT: 1305 REL- Y049, DIF= D5 P} ACTCR= 00.0esy KELLR: 200.0

BER I3%p FIX 3y C= 0000000} QIN-GOOD ; MRRUSMA.&) MRROSFT.9¢ LEAK RATE= 2.0
AT: 1313 FEL: 5008, DIF: 203 PRI MCTOR: 2000w REZR: 200 [
BER 112; FIZ 45 C= 0000000} EIMRHDOD | MRALSAS.%) WRRDSAT.%y LEAK RATE: 2.0
ACT: 1290y $ELs  92.0p DlF= 220 P!y ACTDR: 20.0ms; RELOR 200.0

BER 013p FIE 1y €= O000000| BIN:EDON y MGALRe.2y MARD:AT.2y LEAK MATE= 2.6
MT= 153 RH= ¥2.2, FIF: 3.0 P[] ACTORE 200.0sy RELOR: 200.0

GER Lidg FIX 2y = 000000C) BINGSOCD | MEAU=M4.2r MARO=4T.2y LEMK RATE: 2.8
AT 1T.2; RELS 1020y DIFs 310 PRIy ACTDRE X0.es; RELGR: 200.0

SER L% FIX D) O 0ODOMG) BINGBORD ; WRRUSHHZ; WRRUSHT.Zy LEAK RATEs 20

- = A S Sl T
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{

. KT: 118 RE: T1.b Wi PEI| ACTR: 200.0m FELD= 0.8

BER L&y FIX &) = 00POCO) BIMCBOOD § MRRU=M.2; MRAQ=42.%; LB RATE: 2.0
LTz i24.5; REL- W& DIF: 20.7 PBl; ACTIR: 200u0esy KELGR: 200.0

BER 117 FIX 1| C= 000000 DRIN:DDOD 7 MWRALEAN.Z; MWRRO-47.%¢ LEAK RATE: 2.1
ALT= 124 RE= 1M.%y DIF: I8 PBI) ACTCR= 200.0mei RELCH: 2040

HER 118; FiX 2y C- 000GOO0; HIN-BODD | MRMib=&4,Zr MRRO=47.%y  LEAK RATES 2.1
ACT= 133,1) RELs 9.9} DIF: D33 P9I; ACTOR= Z00.0esi RELCR- 204.0

BER 1% FIX 3 L= DODOOOG; BIN-HOOD § MRAL-AL.Z) MRAD=47.9) LEAK RATE: 2.1
ACT= II%.B) REl: 8Ty M= O3l.1 POl ACTGR: 200.0ms; RELCR:  200.0

BER 120 FIN 4r Cc 0000000) BINGHODD | MRRL-AS,?, MRRO=A7.P; LEAX RATE: 2.0

ACT= 13245 REL= 8.2y DIf= M2 PEly ACITR- M.0ws; RELCR: 2000
i-

SER 1219 FIX Lr = 00000003 BINGBOOD { MRRUSHG.L; MARI=T.B; LEAK RATE= 2.0
ACT: 13.2p REL: 1¥0.8y DlF= 27,4 PE1, ACTER= 200,0mm; FRELCR: L2203

BER 122y FIX 2 C= 0000000} BINGHOOD § WRAU=M.1} WRRDGHT.E] LEAK RATE= 2.0
AT (0.5 REL= 4B} BiFc 3,7 PGl| ACTSRE 200.0ma) RELDE  15.0

SER 123 EiX 3 C= 0000000; BIN:HIDD | MRRIEM.1} WRRISE7.E| LEAK RATE: 2.0
KT= 1382 RE: %0 1F= 3.7 MO0 ACTIR: 200w RELDG: 3.4

‘BER LM FIX &; E= H00 1] NRRI=VT.Hy LEAC RATE= 2.0

17-0FR-1992 1649L429,30 (PR (IR DIE MY CLOGE 1
BER 175) FIX 1) [: 0000000) BINSOOCD ; MRMUCH.2| WRRD=7,3; LEAC RNEs 2.4
ACT: 1B.3 REL= b0y DIF: 3.3 981) KCTCR: 200.0es; RELDR: 2000

BER 1345 FII 2y = DODOOOC: - BIMSGOOD ¢ "MRRU=AL2; WRRI=4T.Dg LB RATE: 2.4
ACT: X34 FEL= R4 'DIF: LD P81 ACTCR: 2D0.0wxy RELCR- 204.0

BER 12% FIT 3y C= 0000000; EBINGHIOD | MRRL-4.24 ﬂ'-i:l:l-?.ﬂ LEAK RATE: 2.4
ACT= 354 REL= %) DLFz 31.2 FEl| ACTCR: 200.0emy RELDR: 200.0

BER 178; FIX 4; Os 0000000} EDVAOND ; -MRREA.Z; WARDSAT.Z| LEAK ROTE: 2.4
AT: 1312 BEL= W0.3) DIF: 3.0 P51 ACTR: 200,0usy FELDG: 2000

15 PAB L™ ARLELAE o TMET DURE M e R 1




]

17-APR-1997 10192:28.86 (PER DOOR STILL DID NOT CLOSE t
S 125) 1A 1) = 0000000¢ BIN-AKD | WRRLEWA.1p WED=47.5| LEAK AATE: 2.2
W= 14 FELT 30%.5y DIF: 2,8 PRIy ACTOR: 200.0mkf RELDR= 200.0

SFE L3 FI 2] C- R000dy EINGDADL | MRRLU:M.tp MARD=RT. I.Eﬁl{ MTE=: 2.2
ACT= 195.3p ARz Wedp DIF= 30.4 P91y ACTCR: 200.0ms; RELCR= 2000

SER 130 FiT 3y C= 00900001 DBIN=GOND | WARU=WM.D) MRARR=IT.5) LEAK RATE= 2.2
ACT: 129.5; REL: 97 BiFz 32,4 DEIy ACTIR- 200.0es} AELCR:= 200.0

BER s FIT 43 C= 00000OG, BUW-BOMD § MARU=Mh 1y MARD=4T.5y LEAK RATES Z.2
ACT- 1.2 REL: M.bp DIF: 3,5 P51y ACTCR= 204.0ws) RELCR= 200.0

v
17-8R-1992 Yon53:00.20 OPER DOR BID WOT CLOSE 1
17-APR-1992 1000020, 20 DPER NODR ETILL DUD NOT ELOSE 1
LT-WR-1972 (337,62 TOOL CYCLE TIMEQUT i

EER 139y FII §y ©= CO00000| BIMCBOOE § MAAU-W.S) MARD=4/.1; LERK RATE= 1.B
fCT= 1972 REL: 10b.1; Dif= 3.1 PSL; ACTOR: 200.0ee; RELOR= 200.¢

' BER 1847 FII 2; [= 000DODD; BIMBOOD § MRALSA.D) MRRD=47.1; LEMC RATE: 1,8
AT 187 REL: W9 Dikc M,7 PRIy AGTER: ‘XXC.0ws; AELCR= 20,0

BEX 13 FIL 3y = 0000DOOY BIM-BOOB j MRRISAAYy WRRE=AZ.1) LEAK RATEC l.r](
AT 10y REL= 7 DNF: 2,4 PEl; ACTIR: 200.0nsp RELCR:. 2000

BER 13hg FII 45 C- 00000(C; BINGOOCE ; WARURAA.T; MARD=AT.1| LEAK RATE= LB
1= 12%3 BEL:  Fl4) D 353 PEI; ACTCR: 20G.Oesp RELCR= 200.0

L7-AR- 1932 10542, 25 (PFER BOR DID NOT CLOBE 1

BBk 1 LR C= G000Q00; EIN:B000 3 WRHU-M4.Z) MARI=47.2¢ LEAK RATEE 2.0

TI-NHTSA 006438




4o

SR 2355 FON 2o Di sooowdly BUASDOGD | WRRIDSMLZ; WARBSAT, Ry LEAK RATE 2.0
AT f30F PELs 97,13 MIF: FL6 Pl; ACTCRS 200.0ws; RELER: 2000

SEf 13¥y FIL 3p G- 0000000; BIN:BGOU ; NRRIS44.2; WRRD4T.Z; LEAK AATEZ 2.0
AC 1956, REL: 103.5; DTF: 29,3 PBI| ACTCR: 200.0es) RELER= 200.0

BER 140; FIT &y C: CDOCOOD; BINGIEN | NOWBAM.Z) WNARD:AT.Z| LERK AATES 2.0
KT- 199.9; REL: ©3.5; DIF: 34,0 PSI; ACTER= 200.0esj RELCR: 200.0

BER 1 FIX 1] C: G0GODC] BIMEBOOD | AFRUSML Ay MRRD=4T.S; LEAK RATE: 2.0
BTz 170,77 RH:  Sh4y B 350 PST; ACTCR: 200.0msp RELOE 200.0

BER 142p FIN 2] C= 00000007 AINGOODS ; ARRLEAHLA; WRRD=A.5) L&Ak RWTE= 2.0
fCT: 1i8.7¢ REL: &2 DIf= 315 PEl; ACTR: 20D.msp RELCRE 206.0
l.
SRR W43) FIX 3] C= 0000 BIN-OGE) | MRAU-A4.4; MRRDA7.5) LEAK RATES 2.0
= 124.) RELz B8 BIF= 5.9 PSip ACTCR: 200.0ma) RELCR= 200.0

Ebf 144y FIF 4] E£:= Q000000) PIN-BOEY ; WRRUCH.4; MRRDAT.D; LEAK RATE- 2.4
AT LT REL: ML) DIF 2.1 P17 MCTER= Z00.0ws) RELCE- D00

EER 2431 FIN 1 [ Q0OMOCE FM-END ¢ WRRE4E.0) MWR=AS 1L LEAK MATE: 2.2
MT= 1.3 REL: 108.7] Dif- 2.4 PSI) NCTOR- 200.0ms] RECR= 200.9

SER 1My FII 2| u:mému; BiM=BON | MRRIEAZ.8; WRFRNT.1p  LEAE AATE: 2.2
fT- 6| RH= WA DIF- 0.0 PEI; ACTOR: 200.0ms; RALR: 200.9

SER 47 FIF 3] C-0000000p BIM-EOD ; WRRUCAT.H; MARR-A7.15 LEAK RATE- 2.2
ATz 130.3p REL:  ¥7.3; DIf= 34.2 PETy ACTON= 200.0me) RELDR= 200.0

BEF 1) FIF 4] T= 0000000 BIM=SO0D ¢ WARL=AZ.8; MRRD=4.11 LEAK RATE: 2.2
&CT- 1M.0p REL: %24 DDF: 3. PGl ACTCR: 300.0me; RALR: 200.0

I7-FR=1%93 1150348 GPER DGGR DOD A1 CLGSE 1

f
i

wn




SER W97 F1) 1y C- QOQOGGD; EDcEDOL | MRRU=44.2) MARO=87.1) LEAK RATE: 2.2
ACT= 1320 REL: 102.1; DOF: 30,1 P8Y; ACTCR: 200.Cacy RELCR: 200.0

Epﬂiﬂ 150 FIi 2y Cz OM0000) BINGGOOD ¢ MAM:44.2¢ KRR=47.13 LEAK RATE= 2.7
f AT 131.0y REL:  98.4; DLF: GL7 PSL) ACTCR= 200.0msp RELCR= 200.0

R I3y FIL 3y C= MRRU=A4. 2] WRRD-RT.:) LEQK RATE- 2.2
ACT= 130y REL: 0.7y DIF= 37,3 POBI; ACTON:= 200.0mcp RELCA=  200.0
. . :

SR 1227 F1I &y C= GOODODOp EIN=RI0D | MRRU=34.7| WRRDIZNT.1; LEAK RATES 2.2
AT= 13h8, REL: TRl DLF= 2.1 Poiy AGTCRT 200.0map RELDRE 200.0

BER I3y FIT §y C= 000000 ETN-ENOD | NRALUSML A WRRD:4T.S; LEAK BATE: 1,9
RCT= 1294y REL= 9.8y DIF: 20.5 PBIy ACTOR= 200.0usy RELCR: 20,0

SR 154 FIL 23 Cz 0000000; BINCOOOO ; WRRU=Mh.03 IGRD-47.5: LEAK RATES 1.9
= 13.8; REL: 9.8 DIF- 517 PBly ACTCR= 200.0msp KELCR= 300.0

GER 1955 FII 35 C= 00000003 BINBICD ; MRGL=44.4;" MRRD=$T.5; LEAK RATE: 1.9
fCT: 132.5) REL:  W9,9) DIF: 2.6 PSI| ACTCR: 200.0wsp RELOR: 2000

S 1% FII & C= ODQOODRY EIN-BODD ¢ MRRUEALA; WRRDCRZ.5;  LERK RATEs 1.9
ACT= 1864y REL: 102,33 DIF= 33,7 PRl ACTER= 200.0me; RELCR:= 20,0

BER J9T) FIL 15 C= 0000000 RINCEDOD | WRRLEMLIp MWARD=AT.G;  LERK RATE: L9
AT= 104 fR= Wby DIFz 308 PRLp ACICR: 200.0ms) RELCR= 200.0

BER LW FLI 2} L OOQUDOG) &MSEQON 1 WRARU=M4.5p WARD=HI.G)  LEAK RATE: 1.9
Ai= LMl AA=  Tn.Op DIF- 36.0 PAIp ACTOR- 200.0ws; RELOR: 200.0

B 159; F1X 3 L= GOOO0OY| MBiw=G000 | MARCEAR.Sp MRRD=A7.L) LEAK RATE: .9
1= 18,0 A= B DF: 30,2 PRIy ACTCR= 200.0ma; AELCR: 200.0

. . : f
R (a0 FIT4y Cc 000000; BMSEOND ; WRREM.S, WAG=E.h LEAK RATE: LY
. KT 1304 RE=  9h.Ap DiFx 318 P8Iy ACTCRE 20.0esy REGR: 200.0

17-APR-1992 |u%7:25.4% DCER DGOR B10 NOT CLOSE 1

R 15815 FII 45 C= Q00OOM; BONAND { WRAUSA.7 WRA=ED.G) LB RATE: 1.9
AT= 12 RE= W DIF: 3.0 PSL) ACYCR: 200.0mmy RELDR= 2000

SR LAY FIE I [ 0000000 MM-BOM | WREAL.Y] WRRI=K7.9; LERK RATE: 1.9
AT= L0y BE= iy EFs SLLAEI; ACTOR: 200.0msr RELOR: 2040

SR 1831 FIK 3] C O000000) BINGBOOD ; WRRUSHD.9y WRADAT.By LEAK RATE= 1,9
= 17h2p RE= W3y DIF: 34,0 PSl) AGIER: 2W.es{ RELR- 2004

CEil nide EFY A M AAARNSA L DS peReE . mrdrie 1R P WP T B SRR PTRL 4 B,




SER 165 FIX {f C= 000O000; BLN:BOOD : MRRtH.l; BRRIS¥1.7; LEAK RATES 2,0
ALT- (Th2y REL: 23] DIF= 3.7 MRl ACTOR: 200.0msp RELDR:= 200.0

SR bh; FIX 2; C- 0000000y BINEGDD § WRREML 1 WRRD=47.7) LEAK RATE: 2.0
AT L&A REL: 9B.p DI d0 PRIy RCTOR:= 2000wmy RELMRE 200.4

HEE 147 FIX n;'&ml BIN-HOGD § MRRLEAA.1; MRRDSAILLT) LEMK RATE= 2.0
ALY i30Ty REL= 93,3 DIF: 35,5 P13 ACTOR- 200.0ws; RELTR:= 200,80

SR 168p FII 4y Cx 0000000 DDESND ; WRIEM.13 WRRISFD.T: LEAK RATE: 2,0
M7= (25,3 REL= B&7) DIF: .7 PGl #CNK: Mq.Oms; RELORE 200.0

Yi-APA-ITI2 038122 (FER DIKR N1 NOT CLDEE 1
I7-AR-1992 10:360k2.59 OPER DOOR STILL D(D MOT CLORE {
I7-ARR-1992 10:35:04.400 TOGL CYCLE TIMEDUT 1

SR 'li'i'l FIX 1y C= 0000000; BiNCS0OD ; MRR-44.2: mEDzH.7; LB RATE- 2.1
ACi= 1ZE. 3y KEk=  98.13 DIF= 30,2 ALy ACTOR= 204 0mmy RELCR= 2004

0 §ER L170p FIX Z; C= O0OO00O; BIN-GDOD § WRRU=A4,Z; WRAN=47.7; LEW MATE= 2.1
ﬂ ACT= L%.5; REL= 0.9y DIF= 3%.4 PEI; ACTCR= 200.0wsy RELCR: 200

EER 171y FiK 3p C= 00000007 RINGONO | MeR-da.2; MRRISE). 77 LB RATE: I.1
" MCT: IZhIF REL= Sy DiF= ThE PRIy ACTCR= 200.0mm RELCR= 200.0

SR 1T FIX 4 Cx 00OGO00) FIN:GOOD ;| MRSU=M.2Z; MRRI-E7.T) LEAK RATE: 2.1
Rer- I.H‘-i_l REL= - %877 DIF= 24,9 PE)y ACTOR= 200.0ms} RELCR= 200.0

i7-AR-1972 11100:00.08 GPER DOOR DID NOT [LDGE 1
17-9PR-199Z 101960 19.08 OPER IDUR STELL ZID ADT CLOBE 1
7RI 11101:29.18  TIOL CYCLE TEMEQT |

ER i3 FIX 17 [= Q000000; BIN=HOED j MAfLoMLO; WRRD=ET.0y LEAK RATE= 2.2
ACT= 1360y REL= 100.33 EIF= 33,7 PAl; ACTCR= 200:0ms RELLR= 200.0

BER 174 £1X 2y ©: 0000000; GINEGOUD ; MRAUSHAO| WRRDSHWT.O; LGAK FATE: 2.2
WT= 2.9 REL- 112.3; DIF: 30,4 PBI| AGTDR: 200.0me| RELGR= 200,90

SR 173 FIR 37 O= GO0DOOGH) BIMSGOGD ¢ MARU-4E.0; WRRD:AD.Or LBAK RATE- 2.8 .
T L0 REL= 1053y Dlfz 3005 PBip ACICR: 200.0mx) RELCR:  204.0

Sren ars v N At BAL A= L e s o mrm. aman Cae mamm = =

TI-NHTSA 000441



L7-APR-1792 11:03:27.36 [DPER DOOR D7D WOT CLOSE i

SER 1T FIX 1 C- 0000000 BINCEOM ;| MRRIEIGL Y mﬂ?-il LEAE RATE: 1.F
K= 12.0) REL= oLy DiF= 3.2 PBly #TLRs 200.0ms; RELCR: 20,0

SR 17 FIZ Z; Oz 00000 BINGOID | MRRIEG.7; WHO=47.4) LEAK RATE: 1.9
CRCT= AZB.0) REL= R DiF= .4 REL; ACTOR: 2N0.0ms; RELDRT 2000

BER 179 Fi¥ & 0= QODOO00| FIN-BUKG | MARUSAG.7) MRRIEAT.4)  LERC RATE= 1.7
M7= 13ty REls T3y OIF: D40 T ACTCR: 200.0msy RELCR= 200,
%{)hﬁ 180y FIp 4; L= 0000000 BIN:BOG § WRRIEAL.Y; WAES47.4p LEMK RATE: 1.7
IR A= 1ze3 L 2.3 M 309 RN ATCR: X0.Cwmp RELCR: 20040

L7-AFR-1592 L iedm 52,55 I]’Ht DODA DIO MGT CLOBE s
BER 105§ FIC §f C= 0000000; BINGEND [ WRRUSAE.Dp MARDSW7,3) LEAK RATE: 2.0
©KT: 3L REl= FAN DIF= M0 AL ACTER:- 200.0ms; RELCR- 200.0

BER 16 FIK 2p C= COP0CGGy BIN-BODD ; MARU=HLD; WRRD:H7.T;  LEAK RATE= 2.0
KTr 125 REl= W4y DIF: 21 ML ACTR= 200.0ms) RELLR: 200.0

R mrim {= 0000003y BINADED | MRRLE4D; WRROSH7, 3y Lﬂa:T::?.ﬂ
5

-

ACT= $.1] REL= 01,5 BIF= 31.4 POL; ACTOR= 200.0ms; RELCR=
z.0

SER 1B45-FIC 45 G 0000000y EINGOOUD | MRUsH.3) MRD=AT.Sy LEAK
AT: 31,7 REL= M0y DIF: 30.b PHI; ACTG: 200.0me; RELOR= 200.0

17-APR-19%2 (110421831 [PER DOOR DID MDT CiOSE 1

SER iBS; FIX 1j C= POQOOQG; DINGGDOG § WiRtl-M.2; MLENT.6; LERK RATET 2.0 I

rrE tm rm  p——————
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A

BER 18wy rIY Zp £ QODOOOG] SIM:HEOD y MRRLSM. D) MRED=R7 &y LEGK RATE= LU
ACl= 13533 REL= 1040y DIF= 31,3 PSly ACTOR: 200.0ns; RELCR: 2000

SER 167y FIN 3p - 0000000; DIN-GOID § MERE44.2) WRRI=A7.6y LEAR RATE: 2.0
ATz 1299 REL= %74 DIF: L4 PSl; ACTCR: 200.0esy RELCR: 200.0

SER 1G@; FIX 47 [z 0000000 BINCBOOE § MRRUSHL.Z] WRRDCTT.GY  LEAK RATES 2.0
Afl= 132.a¢ REL= J02.4) TIF= 3.0 PS1] ACTCR= 200.imay FELDR= 2000

U7-PR=-1792 11a04:44.22 OPER DOCR DID ACT CLOBE 1
SR 189; FIT 53 = 00OGOOO} DDNHDOD | WRAUSM.5| MRRD=M.5p LEAK RATE- L4
ACT= 139.B] REL= )0h; DOF- 29.% POI| ACTON= 200.0msy RELCR:= 200.0

pER 196; Fik'2; Cz 00000001 DIN:BOOH 3 WM.y IRRI-.5p LEAH AdE= 1,8
MT: 1%5.0) Kl 9.4 BIE= 344 PS[p ACTCR: 200.0es; KELOR: 200.0

SR 1F1; FIX 33 Cc S00O00D BINHOOL § MARLoHN, D) MRRD=M0.5; LERK RATE= 1.8
KTz IB.d) KL= 9.2 DIF- 20,4 PHI[ ACTCR:= X000y RELCR: 200.¢

BER 192; FIX dy [~ 000G0D0} DIN=OICE | MERU=44.0) MRRO=¥G.5; - LEMX RATE= L
ATz 134 REL: 100.00 DIF= 329 P8I ACTCR: 200.Cesy RELR: 200.0

SR IF3; FIX 1] C= 0000 AINOBOD | MRRUSH.J| MAG=H7.Ty LEAK RATE= 2.0 ©

ACT= [3%.0p- BEL= 102/ DiF= SLI P8Iy ACTDR= 200u0wsp RELIR- 200.0

BER 194 FIE 2 Cz00M000; BINGND | WOSM.3) AWREMLTy LS RATE: 2.0
AT 133 AEl=  99.0) DIF: 35,3081, ACTOR= 200,0us; RELOE= 200.0

SER 1937 FLT 31 Cc OODDO0O| ZLNEOGD | MRAUSHLDy MRRD:A7. 7] LERK RATEZ 2.0
MT= 1004 RELE 1004 NIF= 20,3 PEI| ACTR= 200.0ms) RELIR= 200.0

SER 19; FIX % C 000000y BLEAND | WSLcHJy WRD:4Z.%; LA RATE: 2,0
Ktz 1.4y REl= W& DIF: 205 P8l AR M0.0ac; RELDc 200.0

BER aO%y AW 4, e SnptAss g tparewr s m- s

L




BEr 188 FII 2; C- ow0000) BINSOID | WGRU=#4, D) MBRD=47.59 L3RK ARGES 2.2
ATz 1&F.a RRL= 58y DIF: 3.4 PRl ROTOR:  ZO0.dees  RELOR: 2060

BER 1%9] FII 3; C= ODOGN) BINEGGOH | MRRIE4A, 2y MRAB=47.5;  LEAK RATES 2.2
iz 12L1p RE= 1M.1; LGF- 2%.9 PEIr ACTER- 200.0es; RELCR=  200LO

SER 200; FIf d; Cc INOOQOG) EINGGKIOD | WRMU=4A,Zy WARD=AT,3| LEAR RATE= 2.2
ACT= 132.Ty RELe 10,6 DIF= a1,1 Pily ACTOR: 200.0ms| AELGR: Z00.0

| 56 201 FIT Iy C- 000000G; DBIN-GDOD ; MARI=AA.2; WARDONA.Z; LEAK RATE: 2.3
ACT= 1M1y REL: L0 MF= X3 PSly ARTCR: 200.0es) HELER=  200.0

SEA 20T FIN Z; C: O00N0Y BINGD | WRREWLZ5 MROSW.Z| LEAK RATE: 2.3
Al 105 RE: MLOp MF 25051 AT 200w RELR 200

SR 203f FII 35 C: 0000000) DIN:BOND | MRRU=MA.2y ARE4S.2| LEMC RATE: 2.3
AT 130.6) REtz 100.3; DiF: 30.b pAly ACTCR: 200,0ms| RELCR= 200.0

SFR 2047 FIT 43 O= QO0D000| BIM-BOGD § WRRLRM4. 2y MRRESH.Z2; LEMK AATE= 2.3
RCT= D987 REL: 10M.0p DGIF= BA.TFR[p ACTCR:= 200.0ws) RELER= 200,90

| LTHOR-1972 10607780 CPER DOCR DID %61 (106 §
SR 203 FIN 1] [= 0000G0) BINGGIO | WOAE4A.Z; WARD-48.07 LEAK RATE: 2.1
AT (34 RR= W3y DDF: 3,1 Pl AR 2W.0e) RELGR= 2000

SR 2063 FIX 21 [= 0000GDOp EIN-BOON | MWRSU=RE.Z) WRRICES.0; LEAK RATE= 7.1
ACT: LT REL 102,27 DIF- 29apel) KRR HNu0em) RELCR: 2000

BER 07| FIX 3y C= 0000OOC; BINSEOOD | MARL=M.Z; #ARO-E8.0) LENK RATE: 2.1
ACT= iG> W32y DIFF 334 PI[; ACTDE 200.0e6| RELOR: 2000

BE 208) FI1 4} Cc 0000000y DINAGD | MRRUsH.Z; MARD:4E.0) LEAK RATE: Z.1
MT: A% RS 10095 OIF: 294 PRl AGTO:= 200.les; RELOK: 200.0

L7PR-1992 11:07109.57 OPER: XKR DD NET CLOGE t
47-MPR- (572 11407129.67 OPER DOOR STILL DiD WOT CLOGE 1

DRI 10T TOOL CVOLE TiNem
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WLIL mury P rA Ly b wWARRARY WLl § W= A PRt ad ] LCHA PHIE= LT

ACT: 12B.4; REL-  FP.B; DIF: 0.8 PSD; ACTCR: 2000ms; RELCA= 00,0
BER 210y FIX 3 C- 0000000, BINCEDOD § MRAU-44.Z| WRRI-HT.A;  LEAK RNTE- 1.9

3}0 ACT: 1265 REL= 95.1; DIF: 314 PAi; ACTCR: 200.0vep RELR= 200.D

BER F1%p FIX 3y = 0000000y BIN-HDDD | MRRUSkE.2y MRAD=A7. 4 LEAK RATE= §.%}
ACT= 1339 REl= %3y DIF= S4& Py ACTER= 200.0msy RELOR: 2000

BER Z17) FIX 4] C= 000000G) BINSHND ; ‘MRRERAA.2) WRRICAT.4; LEAK RATE: 1.7
RET: 12.0; AEL: $4.2) DIF: Ji.0 PSI; ACTCR: 200u0maj RELGR: 2000

SER i3y FIX | C= 00000007 DINSGOD § MRAUSH.Sp MARD=4T.5p LEAK RATE: 2.1
KT= {M8F REL= ¥h4¢ DIF: 2.4 pdly ACTOR: 200.0ms; RELOR 200.0

SR 214 FIX 2; - 0000000; BOSO0D ; MRRUGHM.Sp WRRO=7.5; LK RATE: 2.1
RT= 33,3 REL= 99.4) DIk= 95,% My ACTOR= 290.0my RELCR: 204.0

SER 215y FIX 3p Cs 0OODOO%) DLNEOUD y MRRU=HM.T3- MRRO=F1.5} LB RATE: 2.1
ALT= M9y BEL- LMo DIF= 32,9 D)y ACIOR: 200.0ms RELIR- 200.0.

BB & FIE 4f C= 00000 BIN-BOOD ¢ MRRLE4.Ty WRRI=AT.Sy LEPE RATE: 2.3
ACT= I1Z%.2r BEL=  9¥2.7) DiIF= 39.9 PET) ACTCR= 20.0ms RELDR: 200,40

(f-#PR-1972 1112440697 (PER DOOR OID NOT CLDBE ¢
SER 217y LR 19 C= 0000000y BINSHODD | WAGLEMA.D| MRER=AT.4 LEAC RRTE: 2.0
AT LR.A; REL: 162 MF: 0.9 PRI, ACTOR: 200.0msp RELLE 200.0

R 216 FIX 2 C= D000000) BINCGOOD | MESL=AL.D| WRRDSHT.dy LERK RTE: 2.0
AT: 133.0; REs %5ty OIF: 32,3 PHIp ACTCR: 20D.0ws) RELCRE 200.0

gER 'P19q FIN 3p Cs 0000000; BIN-ADDD ; WRREW.J; MRB:AT.bp LEAK 981Ez 2,0
AiT= LY REL: LOR.Z) MF: 3,5 POl ACTCR: 200.0mkp RELCR: 20D.0

[y R 20| FIT 43 = 0000000, BIN:GOMD | WRRIENA.3) MRRE:AT.5 L1EMK RATE: 2.0

ACT= 1253y KEL=  90,3] DMF- 35.0 Paly ACTOR: 200.0msp RELCR: 200.0




17-APG-1992 (ll6adl 42 OPER DOCA RID MOT CLUBE i

SER Z20; FIT 1; C: 000C000; BIN-BOOG ; WRRSH.1| WRRIERT.7) LEAK RATE: 1.9
AT 1343y PR 102,93 DIFs 3.2 PSI| ACTOR: 200.0wsy RELOR: 200.0

SER 2233 FIT 7 C- WQ00D0; EINSGDD | WRBLEM.1| WRRD=A7.7y LE FATE= 1.9
ATz 17M5) REz  W.& DIF= 32.9 ASlp ACTCR= 200.0esq RELER= 20,0

WR 22y FIX 2 Cs 0000000 DIMSGOND | MARL:H.I; WRRDSV.Ty LENK RATE= 1.9
WT: 1204y W= SA6) DTF= T,OPAl ACTOE 200en RELIR= 200

SR 224 FTX 4] - OOQ&000y BIN=0OOD | WeRtEMLi) MWARDSAL.T) LEAK RATE= 1.9
ACY= 138, REL- 10L.0) OIF= 32,7 PAly ACTCR: 200.0ws; RELDR= 200.0

17-APR-1992 1111815488 DPER DDOR MID NOT CLIBE l

N -

-I.f
BR 2% FIX 1) Cs Dbdddhoy Bincill | WALy Wb=la.?y  LEAK RATES L.
ATz 1325 REL= Wa,0p DIE= 3.5 PSDY ACTCR= 2049.0ws| RELCR= 200.0

BEX 236¢ FII 2; C= Q0000007 NINCHOOU | WRAUCHLDy WRB-HS.7| LEAK WNTE: L9
KT= 1999 REls 9.3y DIFs 9.6 PE[} ACTDR: 200.0as) RELCR= 240.0

BER N FII 21 C= M00G00; EINRED | WRMEML3y WARD-4.7; LEAK AME: L.9

BEA ZZ5) FIT Wi G- 0000000; SINBON § WALAAT) WROSIST) LEK RATE: 1.9
ACT: I3y KEL: BT.3; DIF- OT.3 PRIy ACTOR: 204.0wa| MELDRE 2000

]
r

17-WR-1992 110i7128,27  DPER BOIR Db MOT CLOEE H
BER "INy FIT i3 C= 0000000y BINGHOND 3 MRRILM.Z; WRROSAT.S) LEAX RATE= 1.4
AT 126 REL= 92,3) DUF= 2.0 PAIy ACTIR= ZU0.0wa; AELCR: 200.0

BER 20 FIN 2| o 0000000y BIN-GOOD ; WRALCM.2; WRAD-HT.S5) LEAK RATE: 1.5
ACTz 1Z02yp REL: B30 DIFs 0.7 Ml LT 2O00.0dmy RELIR:  200.0

BER 23 FId 3 C= ORGMGGy  BINGOO § MARI=ALZ) WRAD:AT,D LEAK FATES L&

TI-NHTSA 008446




SER 232 FIS Ay O 00GOU00; BINCENOD ; MRRSALZ; MRRIEYT.; LG RATE: 1
ACT= 1X48) REl= F7.ig DIF= 0.7 PSIp ACTOR= 200.0am) RERCR= 0.0

17-APR-1752 11alh52,80 DPER AIOR DTA MOT ELOAS i

BER 233y FIZ 1y C= 0000000; BIN-BODD | MRRUSHD.D| WRRDSHT.G| LEAK RATE= 1.9

T: N3 Rl @45 HIF: 348 P ACTCR: 20.0ws) RELDE 200.0

BER ZMg FIX 2; C= 0000000 EBINGGDOD § WRU=0.B) MbD=e7.6) LEAK RATE= 1.7
ACT= 1229 BEs 950 DIF 8.5 Pl A= 20hdemy FELR: 200.0

SR 205y FIX3; Cc 00OCO00; BINGBOID | WRLEHDD] WRRD=A7.4] LEAK SATE: 1.9
MT= (2.0, B8= 95.0; DIF: 34.1PE AR 20.0ms; RELCR= 200.0

SER 2343 FIX 4] [= 0000000; BINSHDDD | MRRUSA3.B| WRRDSAT.S; LEAK BRTE: 1.9
ACT: 1287 BEx %63t DIF= 324 PLy ACTIR: 200.ws; RELCR: 20,0

BER 23N FIY ] C= 000000} EINGGDD | MRRU=WL1| MRRD=47,9p LEAK RATE: 1.7
. WOT= 1Zbes; REL= 30y DIF: S2.B Pl ACTIR: 200:0ms; AELCR:= 200.0

GR 3d; FIX 2 C= 0000000; EINHID | H.I:H.li MRRD=AZ.Y;  LEAK RATE= L7

ACT= 132,47 REL= M.7; DIF- 3.1 PALL ACTER= 200.9eay MELCR: 0.0

-8B 20 FIX 3p [= bood000y BTMGON | WAREM.Ip WRISHLT; LB RATE= 1.7
ACP: 1ZAr RE W% DIF: X5 PRSI ACHR- 200.0ms) KELR: 20G.0

SR 280y FILA| D= 000O000) EINGDUD | WRREM.I| WSD=47.9p LB ROTE= 0.7
ﬂﬂﬂm: 129 RELs 9.7 DIF: 344 P} ACTIR: 200.0esg RELCR: 200.0

SER 2L FIL 1 C= 0¢0000; DINCGOD ; WRRLEM.S; WRRO-A7.D; LERE RATE: 1B
A= 135.2] REL: L@.3p BIF 24,9 Pl ACTCR- 200.0ws; FELLR= 2000

SR 2455 FIX Z) D 000G BINCDED | MARUSH.S; NRRSAT.; LEAG RATE: 1.9

TI-NHTSA 000447




SR MG FIE Q) L= Q040007 BUN:GGON ; MRARU=48.D;  NRADEAY.D.  LEAK RATE= 1B
KTz lde. RELz 9.9y GiF= 3204 PAI) ACTChz 20hOn) RELCR:  200.G

EER 244; EIL4; C- D0OO000; RIN:BIND ; MRAUSHLS MRRDSA7.5; LEAK RATE= 1.9
ACT= g0y REL= 163,0y DIF= 33,0 PRIy ACTDR= 200,0m) RELGE 200.0

17-ARR-1992 11:19:07.08 DPEH DOOR BID MOT CLOBE |
LT-AR-1992 LL1iNe27. 0 DFER DOUR STILL D26 KOT CLDBE 1
LI-R-1992 11s5954.19 TOGL DYCLE TORALT 1

v ’
GER 203 FIX 1y C= 000000; BIN-BODOD ; MRREM.J| WRRIAT.4y LEW RATE:= 1,8
ACT: 1%6.9) BEL: 104.%, IF: 347 PAly ACTCR= 200.0ms RELORE 200.0

GER 284 Fi¥ 2] C= O00OCOO; BIM-SDOD 5 ﬂlﬂ:ﬂ.!:. WRFD=47.4¢ LEAK RATEz LB
#CT: 1304 REL= 100.2p DIF: 30.3 PRIy ACTLR: 200.0mk) RELER: Z0.0

MR 26N FIR 3; C- 0000000| BiNGUD [ WRRU=4,3; WRRD=4T.dy LEMK RATE: 1B

AET= 12%.4) REL: 9845 TIFe 300 PEL; ACTG: 200.Dmsy RELOR: 200,90
R 75 FIX & O 0000000; DINSGOD ; MRRM.D; MRRENZ.) LEAK RATE: 1.8
ACT: 133 FEL: 08,1} OIFs 91,2 PEIy ACTCR: 200.0ms; RELOR: 2000
R 249( FIX iy ©= 0G00O0D| BINGDD § MRRUSM.Z| MARG=4T.&; LEAK RATE: 2.)
CTs 13y REL=  92,3p DIFr 344 PAl; ACTCRS 200.0em) RELCR: 20,0

GER 250 FIN 2§ [c 0000} BINSEND § MARu=ak.Z; MRRBSH7.41 - LEAK FATE: Z.1
KT LTS RBc {088 3iF: 0.3 MEj; TR 200.0ms; RELCR= 200.0

MR 2510 FIX 37 C= 0000000, BINGNID § WREM.Z| WRRINT.G) LERK RATE: 2.0

. TS I!h'ﬂ kEL= mﬂ'l HF= 24 P8l ACTIR- ﬂ-ﬁ.l RELIR: mln

WER ZT FIX &; O< 0000000r BIH-HOOD ; MRRLEMS.Z; WRRD-#7.4; LEAK RATE- L1
1= 18 R %205 BIF= .5 PAly ACTIR= 200.0ma| RELDR: I!W'.I?

T-HR-1992 LLiZhET.¥2 OPER DNR 118 WOT CLDGE i
17-APR-1992 10.2947.72 OPER TOOR ETHLL DID WOT CLOGE 1

8 2y FIN 1) E= 0000G00; BINCGOOD ; WARL=H4.Zp MRRD-E7.0; LEAK PATE: 2.0
ACT= 1307 REL: 1O0.63 DOF: 2b.% b9l ACTOR: M0.0we; RELER= 20b.0

SER 294 FIX 2; [= 0000000; BINGOOD ¢ MRREMLZ; WRRDS4Z.0 LEAK RATE: 2.0
M- i34 RE= 9.5 [T F-!l; WCTE: 200.0us; RELOR: 2000

BER 283; ik & Cs 000000D; BINGBUMD § MHeAd.2; WRWDSAT.0Y LEA RATE= 2.0




BER 2545 FIX 4y [= OOGOMD; BIM:BOUD ; SRRU:34.27 MRRDS47.0p  LEAK RATEZ 2.0
fCT: i2h4; REL= HR.W DAF- 300 PBLp ACTCR: 200.0me; RELCR- 200,01

13-AP-192 11)23:22,17 (OPER DOCR D10 M7 CLOGE 1
17=APR-1992 1112042, 47 OPER DOCR STILL DD MOT CLOGE 1

17-AR-1992 LLIZ5a5R. 20 TOOL CYOLE TNt 1
SER 257) FIN 15 C= 0G0000; MINGHOKD § MRRU=A4.&] NRRD=AT.8y * LEAK RATE: 1.4
K= 100.0) REL= %525 DiF= 35,1 P81, AT 20.0wmy RENR: 200.0

BER Z36; FIX 2 U= CR0Q00Qy SIN-BROG 1 MARU=4Y.&| MRAD=47.Bp LEAK RATE= 1.4
A= 3.4 RELs 160, DIF: 204 PEl; ACTCR: 200.0msq RELCR: 2X.9

SER 29 FIA 3; C- 0000000y BDNGO0 | WR=sd4| WRRD=47.0y LEAK RATE: 1.8
ACT: J3%2) REl= 988y DIF= 254 PEL; M(TO= 2p0.0ms; SELCR: 200.0

86 B0 FIX 47 £z 00D BINSOOD [ MRRU=MA.b; WASD:47.By LEAK RATE= 1.8
ALt 130 REbs 1bl.Z; DiFc 326 PEI[ ACTOR: 200.0us; RELGR: 2000
T

I7-AFR-1192 L1:3M18.24 OPER DOOR DID MGY CLOBE 1

. GER 2414 FIX [ Cs O00O000; BINCHODD | MAUSML2] WRRD=M.Lp LEBAK RBTE= 1.1
AET: 130.7) RELz 104y DIF: 32.3 Pl A0 200.0ws; RELOR= 200.¢

. R FiX 2] L= 0000000; BINHND | NekMZ] WARD=H.L LERK RATE= 2.1
KT: 13.b; AEL= 102.8; DIF: Z7.EPAlj MCTE= 209des; SfLOR= 2M.&

BER- 23 FIX 3y Cc 000000y EBINCHIOD { #RALEM2| WARDC.[p LEAK RATE: 2.1,
ART= 130 REL: Py DIF: 5.0 At ACTOR= Jo00msy RELOR= 20

EE-HFII'“ C= 000000C; EBINCHEND | MWR=AL.2) WRRD-W.1} LEAK RATE= 2.1

AT: 129 i 10L4) OfF= ZR.5PE5 ACTCR: 200,0em) REWR: 200.9
. BER D5y FIX 1y [= 00000D0; EDNHDOD | MRRL-Wh. 4| WRREBCH?.7p LERK RATE: 2,
Ki: 1R.8) FEL= 7.9 DIF: M.0pal ACic 200.0m) QRO 0.0

SER 26k FIR 2p = 00000 " BINNED ;- WRRLMLA| NWES47.7,  LEAK RATE: 7.3
RET- 13337 REt= 101.0y DIF: 2.3 PRI ACTCR: 200.0msp RELCR: 200.0

SER 2674 FIX 3p Cz 00OOOOD) PINGEDD | #WU:bh 4y MRRDSAZ.7p LEAK RATE: 2.4
ACT: 1702y REL=  92.5) DIF: 346 P50, ACTOS: Z00.0mp REDR 2.0

EER 248 FIN 4 C= 0000000; PINSHOOD | MRAU=H4, 4| MRRD=47.7; LERC RATE: 2.3
ACT= 130.9; FEL= 9¥9.9] DiF= 35.0 PRIy ACTOR= #00.0wsy RELCR= 290.0
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A

AP

BER 243 FI3 4] G 0000000) BINGENND [ MRUsA4.0| MD-4%.3p LERC RNIE= 2,0
AT 1205, REL:  R.7). DF= 35,8 BBl ACTER= 200.bwey RELOR 3000

BER ZW FIN Dy Gz Q0Q000| BINGBOGD §; MRAUCMLLD) WRRG-ET.D; LEAK RATE: 2.0
AT: Y303y FELc 985 DIF= 3Al.B Bl ACTOR= 200.0me) RELDR= 200,0

BEA  2TLy FIK 3] C= 00O0G0] BINSGOOD §; WARUSHED] WRRIEAT.A  LEAK RNTE: 2.0
ACY: 2B, REL- WAB BIF= D4.T PRI ACTOR= - 200.0ms RELE= 200.0

SER 77 FII & C= OCO0OCO; BIM-DOOD § WRAUedd.0p MARIO=4T.G|  LEAE PATE: 2.0
AGT: 1Zhe11 REL: P9 DIFC 31.2 PBI) ACTOR= 200.0ms) RELIR= 30040

SER 273 X 35 C: 00X0000) BUNESOOD § MRUSHL2] WRDSHT.7) LERK RATE: 1,5
T G4y BE= L BIF: 30 PSI ACTCR: 200.0ms RELDR: 4.0

BER My FIX 2y C- 0G0DOOC| BEN-BOGD | MRAUEMLDZ: FRRGAT.T| LEAC RATE: LS
M 10 REL: A2, DIF: TN PRI ACTR. 200.bwsi RELCR= 200.0

SE 2T FIL 3| L= 00000001 BINSEDMD | MRU-HL2| MRDSHT.T) LEAK RATE: L.E
ATE 136, Ty BEL= 1DLE DIF: 2.9 PAI; ACTLR= 200.0es| RELDR- 200.0

R Tty FIX 4 C= DOOGO00; BINCGOE [ MRAUSMLZ; SARESAT.T| LERK PATE= L3
ACT: L., REL= %72 DIF: 30u4 PBI) ACTEN: 0000wy RELCR= 200.0

17-#R-1992 111320807 (R DOOR DID OT CLOBE L
SR ZTN FIL 17 O= 000DQ00| SINCEOOD | MREEWA.4y MRED=AB.O; LG RATE: 1.9
ATz 1202 FEl= Ty DIF= 1.4 PBYy ACNS: Z00.0wmy RELDR= 260

BE 793 FIR 2y C= 0000000 NINEDDD | MRALM.4; WRRD=4B.0j AEAK RATE= 1.8
M= 1Z3,1] REL= 9.0y DIF: 34.2 PAL;, ACTCR: 20C.0mep MELOR: 200.0

SER #M; FIR 5 C= 0000000 SLGEED [ WRRC-A4. 43 WARDSWL0; LERK RATE- 1.8
T= 129 REL: %hg DIFR 20,8 P8I ACTCR= 200.0mmy RELCR: 2004

BER 260y FIX d; [= 0000OD0p CINSGDDD ; MRRU=MA.6p MRRE=4.0; LEAK RATE= 1.0

A= 7520 REl= BE.Oy DIF: 37.1 PRI ACTOR= 200.0ws) RELCR: 0.0




17-4PR-199 11:2233.69 DPER DOOR GID WOV CLOSE 1
S50 Bl FI 1y C= O0Q0000; SINSBOND ; MRAL4L,1; MRRDSAT.7; LEA RATE: 1.9
ACT- 13085 REL= 100.4 OIFz 29,7 P8Iy ACTCR= 200,0wsy RELCR: 200.0

SERf Z82) FIN 2 C= GOMOGO0| NIN-GngD j MARa:=®4.5) MRRI=AT.T; LEAM RATE= 1.9
ATz 135 KLz §3.2p BIF= 30,4 P ACTER= 200.0wsy FELCR= 200.0

SR 253 FIN Gy C- CO00G0D; BIM-GOOD ; MRRIEAA.1 MRRD=HL.T; LEAK RATE= 1.7 -

BTz 1333 R= Sely BIF: 30 PEly ACTOR= 2000wy RELOR: 2000

SR 2% FIX & C- 00004005 BIN-BOMD ; MRRL-M.1; MRRD-17.7¢ LEAK PATE: 1.9
feT= B2 RB= 100w DIF: .0 P81y ACTIR: 200.0emy RELCR= 2009

L7-AR-1992 112306120 (PR DOOR [0 WO CLOSE -« 1

17-WPR-199¢ L1a30:21.28 OPER DOOR STILL DID MOT Ci0dE 1
THAPR-1992 [1:33ad0.03 TN CYCLE TIMEDUT 1

BE T FIX 1] Cz 000000Gp BIN-BOOD | MRALl=. 3y MRRD=ML Ty LB PRTES 1.1
ACH L1315y KL= 59,4 DIF= T2.0 P8l ACTOR- 200.0ms) RELGR= 200.¢

e . . f
SEU o PIN 2 C= 0000000; BINGHOD § WRSUSHL.3; WOR=VE.7; LEAK RATE= 2.9

AT 1XLa) REL= W04 DIF- M0 PSI) ACTCR-  200.0ms) . RELCR: 200.0

SR 297) FIX 3| C:= 0000000; BINSENN j WRRIEAA.Zy WRRDSAD.7y LEAK RATE: 2.1
ACT= 125,6p RRL- BR6; DIF: 358 0El; ACTCR: 200.0mey BELCR: 200.0

SER 78| FIX 4 C= 0000000, GINBOD | WSUSARYy WRRE=AQ7; LEAK RATE: 2.t
AT 1W.1; RA- W.6; BIF: W.5PEl; ACTOR: 200.0wsp RELCR= 200.0
[7-W-1992 [1rdz:46. 71 (PER DOGR GI0 MOT CLOEE 1

T-AR-1992 LLiA3e0h, 51 GPEN OOGR BTILL 02D WUT CLOSE l

BER 289 FIX 13 E= DOOOM00; DRIN-HID ; MRRtEM.1y) WRAD-W.07  LERE RATE: 2,0
ACT= EF1 RE= 9.5y Dif: 546 PRI} ACTER- 200.00my RELCR= 2060

940 stn 20y Fir 2; ©: 00e0; BINBOID | MEUIMAL) DRRD:AB.0) LEAK RATE: 2.0

W Bin Tauhy PR BN MR GRLGE AT NTTH= Ui RFiCRT A0

S —
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S 2F1; FIN G; C= OOUDODO; BIN-EDOO | MRRL-MA.3; RRD-AB.0; LEMK RATE= 2.0
(T i34y FEL: %R.eg DIF: 29,8 PEI; ACTOR: 200.0may RELDR= DOLD

866 792; FIL 45 C= 00000007 EIN-BUOD | MARE#E.1y KWRG=HE,0; LEA RATE: 2.0
ATz 1325 REL= 103,63 DIF: 2.9 PEI: ACTCR: 200.0wsy RELER: 2000
17001992 10:43152.41  GPER DOOR DG NOT CLOGE 1

SER 2935 FII 1 C= 0400000 BDORGHD ¢ WRRIEM.3y MRIETL.G) LB SATE: 2.0
RCT= L9y RELz V.51 DIF: M4 Ml ACTOR: 200.0way RELCR- 200.0

BER 204 FIX Ij C: 0000000, DIN:GDOG ; W=44,3; WRRD=47.G; LEAK WATE= 2.0
AT (2323 REL- 9107 DIF- Z22EEl; ACTOR: XG.0mcy RELIR= 200.0

GER 299 FIX 3) 0= 0000000 DLM-GDMD ¢ MARICHA.G; WARD-A).4  LEK RATE= 2.0
ALT: 134,y REL= 1044 JIF= 29,5 PSIy ACTCR: 2O0.Genp RELDRE 2000

SER 2905 FIX 43 C= QOOOCO0; BIN-AGHD ; WRALCHLZ; MRRDEHT.G| .I.EFI( fATE= 2.0
AT 129 RE: L3y DF: 3.: PRIy ACTIR: 200.0wsy KELTR: 200.0

17-#R-1972 1140300 DPER DOUR K19 NOT CLE3E 1
| T

SER 205 FIR 1] Tt 0000007 DINOMOD y MR44,%y WR=R1\2y LENK RTES L9
ACT: (3L REL= 903 _!IF: P FEly ACTCR= 200.0ms; RELCR: 2000

SER 299 FIX 2; O Q000008; DINSOOMD ; MAREHA.Z; WRE:HT.2; LEWK PRTE- L7
AT {381 RE: 9.4 MF= 30.2 P8 ACTCR= 20%.0emp RELDR= 200.0

BER 29%; FI¥ %) [= 0000000] BONGROD y WARUSWL,Gy WRESNL.Z) LEAK RATE= L4
ACT= 1298y BEl= 945y DIF= 5.4 Pl ACTCR: 200.0wsp HELCR= 20,0

) SR 20; FIE 4 L= Q0007 BINGBOOD ¢ MRRIEHE.Z; WARRAT.2; LEAK PATE= 1,9
MT: 12,9 REl- 9147 DIF- 3.1 PBlj CTCR: 200.0ss) RECR- 2000
. : - o

’ ' f

L7-PPR-19%2 11143211 ~% CPER DOGR DID MOT GLDEE 1
L7-APR-1952 1134583154 OPER DOOR STILL DID NDT CLDSE 1
LI-APR-1992 11145046.25 YOI, CYCLE TIMEQUT 1

o SR 0N HIX )) B 0000000r BIN:GOGD : MRRUSHLOI MRDISAT.M LEM RATES 19




| SR GG FIX 2y = 00000 IEGON | MEUSHLE; WRISETE) LK RATE: L9
|5 Tz 1Zhe; REz B5,5) Otfc 38.1 BSL; ACIDR: Z0iu0ws) KELDRE 200.0

EER 303; FIX 35 O= 0000000 EIN-BEDD | MRRUEW.G; MARB-ED.7; LEAK RMIE= 1.9
ACF= I27.8; RELs 108.%} DiF: 28.7 PHly ACTCR: 20.0ws) RELCR= 20040

BEA 304) FIL ¢ Ot QO0D0D0; BTR-GUON | MRALALD WRUZE7,7; LEAK WATE: 1.9
ALF: 134 KEl= 105.Ba DIF= 3169913 fCTCR: 200.0wmy RELCR: 200.0

1T-FPR-1992 1114001817 OPER DEQR GIT MOT CLOSE L

TR PRESELRE TEGTER LOT PERORT

RAT 3381 T7P8LZ-1 '
UR ID-A2t7 r
LOT BTRRTER 1 7-4%-1962 10411204, 08
TINE RRINTEDz L 7-4FR=192 L1145142.5

SETLR DATA:
DIEC O 1D 0.00
WEC WERM fCTL  Z3.4 MEAN REL1 12,7
LIMT JXC)
ACTUATION, | 90.0 TO 186.0 PBI
RELEABEI 20,0 TR 19,0 PSI
DIFFERENTIAL: 0.0 TD L&0.D Pl
WAT MILLIVOLTH '500.0 PGI
WCT CREER TIMEL 29,0 baY .
REL CREEP TIME: 130.0 PGL ..
DRECYTLE PRESS: 800.0 PSI . o
FRECYCLE COUNT: 2

MMERR OF PIECES TESTED) 204 .
WMEEY OF PIECES GOMDy 247 ) _
VIELE: 59,34 % .
BRI LhE : -
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1PR-1992 16 cMSA 1) (PER IOOR DID KOT CLOE - 1 . g
A - - - L . 8 !
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