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" PROCEDURES:
Par the eaginesiing spodification.

EQUIPMENT:
.« Tharmoion esvironoenil ehampbar, modal X - 4.

« Twensy-four musbon murlfold,

- Muing slacirical conmacions. '

= Trypaa Electronics Dual Power §i DLAQ- 1A for the loads,
« Acoplan power supply, JE33D-Di for Sersotet transduces.
- Costomized designad and buikt prescume cycler.

« Roerpac hydrulic p

- TRl Hammm Controller,

i : - Moog wrvo valve, 740-352-A,

1 : ' - Simpeon & Bralar,

'* - Sengoiec -mu'ﬂ. TB-T4-0), 02,300 paig, callbraied seeml-
|

anmully,
- Nicolet osciloscope, 310, calibeated saml-ansually.

: 433  RAQUIRBMENTS:

ot : At the compistion of (hle test all swhehss il mest the Velizgs

- ' Drop. Currant Lasknge, and Cresp Tine requiramantt cuiling in the
wngineering ypasificnion {Sea Appondls 1.3). Additionally, the post.
impulse ealibvarion requlraments are not dafing; resulls of thiy jest
will ba used 30 1ot this mguinernant,

434 - RESULTS: :
: - AN switches mat iha requirementy aulined In tha cnginesring
| . . . specifleatton. Dua b5 presontad In Appendix S4.2,
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1.9.1

& ..

3.9.3

1.8.4

1.9 IHPULSN

' Procedurs: Perforned par tna (S,

Deviaas tested: 207T=1%=} chru =24,

Equipment: aame an 1.4,3.

Regulta/Discusnion: Four devices (#307-1%5-1,=5,=#,=11)
wats found to hava a elightly alevated relsass Lcanafasr
timm (Cresp Chack, %8 Prams 9 of 13, section IIT. M.].
Note that other Ford Engineering Spacifications which
cover hydraulie pradpurs pwitches produced by Taxaa
Inakrumenta, speoifically ES-ES3C-INBR4-AA, allaw up to
30 miiliseconds for cransfer cime after che Irpulae cesc.
The four devides noted fell wall within 30 msec. This
iasus will be addresassd Dy cemmuslcation with Cha
rasponiiblea engiaswring affica ac rored, ta gotermine Lf
& Alight incroase Ln trasafer ting A= The lnd af Lifa
should pa ifcluded in the IS,

S %
qp@ J‘wh‘\ ,qﬁ

TEST LOY wa.
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3.10 IMPULAE
. 1.10.1 Davices tasted: 196«L13-01 thru -104.

3.10.2 Frocedure: 34 virgin davices were rud ad opposad =p 12
virging and 12 from Tluic Resistance. This is disquazed
in datail in aeetion 3.0.  The paramdters given in cthe
EY i(frapa’' 7 of 1M, sectign III. E. 1l.) 'ars Zollowed
axplicitly.

3.10,% Equipment: gpaoe as Y.0,2 with the addltion of & Li-
stanian indugctlva load barnk; par ths schamatic found in
tos B3 [frame 18 of 10; figurm 4.) used in the last 29K
cyalas. . ' '

3.10.4 Rasults/Disrusyiani Pra~charactarizacion war not
penforoed. Aftar complatien af sha 500X cyclas, all 24
dewiges pasasd ths as=eprapos ericaria Found in chs ES
{fzame 7 of 18, isotion IXII, E. 2).

Thic Etest 2Zay S8 regarded as the =ne of tha mase
rigorgus. Thiy taat ix foa At alavakad tespezratuze (113
. . € fluld). alavated prassuce (1430 paig, T Hx), and total

cycles (applying braker 3 times par mile #ar 100,080
ailen) whick axceed canditions typlsally found in actusi
motor vehiclss. .
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4.6.1

' 3.8.4

b
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3.4 DovLik

Devicas tedtad: 172=13-01 thru =z4
- 1739-18-01 Ehzu =34.

Froceguxe: 173=138-1] thru -4 &nd 173=-15=13 thyu =24
Vera run.tagesher on the Impulis tast per tbia L5,
Pavices 173-13-01 thru «12 apd Ll73=13-01 thry =11 werIw
subjmct cto the Fluld resistence test flose, than zun
togathes on the lmpulas tEst. '

Equipment! Thermotron podel 3-4 Mini=Mix snvironmental
chapbar capibla of =31 £ ko #2000 C. hunldity
uadentralled. Custom TI desigowd and buile gyclsr,
utilising Enarpak intageated hydesulloc prassurcs scurce,
TIILS Pregrasmiabile logis Contrallar, Moeg anxvovalve and
sentrellend, Siopson sigoal genazater, and oppowing-~
pletoe {fluld leolatere, Eo preduce a3 hydzaulle-fluid
flow-type prinary with a -brake-Ifluid deld-spd-typs
sscondazy camminated with a 24~atation smnifold equipped
with intecnal heaters. Capanility to 2 He at 0-1430 palg
cycla. Custom TI designad and bullt 34 station Bwitich
Manitor Circuib whiobh dutoostisally stfops tha cyclar in
tha wsvent of abpaemsl awitch action, dafinad an
eontinuity change which dowa not track the signul frem
the sighal gesernkor. Themmeooupls rasdouts calibreted
quaxtaxly. il-station inductive lomd bank. per the
achanatic found ia thd kS [fxame 18 of 1l4; figure 4.)
used ia the last 25K cyclaes. '

Rasules: All devices passed.
) . LY
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bices tested:  BF-iS-01 thrn 8S-13-12 from Piuid
Adgistance tast 3.9 and Bf~13-4) ehru A5-15=-74 wixgin
dibydzan .

.10.17%

3.10.2 gaficedurs: All 24 devices actually ran 335,000 prassuza
cyclas. The first 475,000 le done vopoweced, with the

Switch Momitor Cirauic funetioning. Tron 475,000 thru

500,000 cyaless cne-half of the 24 davices ure powarsd.

This iz dus.to tha fast Chat the Load Bank only aad 12

-Atations for cost, alze, and welght ooadidarations. Yrom

500,001 chru 518,000 cycles tha otbigr BALf axrs powerdd:

3.18.1 Equipsant: sama &9 J.4.2 with the addicion of a 12-
mtadion inductiva lownd banh, pexr tha sohamatic fousd in
tha 25 (frame 1§ of 18 .!.tnﬂ 4.} uied lo the last 29K
cy=las.

3.10.4 Nezulte/Gisouasions Al twaaty~four devices parand the

accapeance criteris found in the EF (frame 7 of l4:
seetlen IIX..E. 2.}.

This test nay be regerded as the ocas of tha maac
rigerous. This test 48 run at alpwated tasperatuze (118
C fluid), slevated prazsura {1430 paig, 2 Ha), and total
cyciss (eppiying brakes 5 tises per alla far 104,900

milan} vhich excead conditisas sypically fousd in sctval
Betar vahicles, ) '

rfons
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3.10 IoroLyy
i{ﬂ' 3.40.1 Davices teated: I147-13-01 thru =12 from Fluid Repistance
' tast 3.9 and 137-15-57, -£8 thru =74, =76 they =80 vizrgan
davices.

3.10.2 Procedura: Virgin devices ware IUs wesparately, befors
the TFluid Resiscanca davices. In wach case, tha
procédurs givea i1 the I8 (frave 7 of 18, mmptien ITZ.
E. 1.} was followed explicitly.

3.10.13 Lquipmant: sama a¥ 1.0.2 with ths addition of a 13-
station inductive load baank, per the sohematic found in
the E8 (frane 18 of I8y figure 4.) used lo the lasc 23K
cyclas.

1.10.4 Rasults/Discussien: All twenty-fonr devices pasamd the
docaptanca criteris found in the ES iframm 7 af 1B: -
section IJI. E. 2.).

This " test a4y be regarded aa tha ona of the nmoac
erigeraus. TBLs test if run at alevated tamperature (135
"tﬂ € fluid), wlevated preasuce {1430 peig, ¢ Hi}. and tokal

oyales (applying brakesa 2 clama par aile for 100,000
miles} which sxcesd sonditions typically found in actual
sHotor wehiclas.

[0 TESY LOT NS, DEVIE
uy
AbwRevED oY wlmluimrlu e, TI-001097
m—ﬁmq m.m““ ﬁ- 18 [
o B
JUM I8 '1% &332 SAAIIE1S98 PAJE.RRT
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Qm Brake Pressura Switch
INsTRUMENTS Potential Thermal Event Theory Profile 4/21/99

80TYL0 YQLHN-1L

a8 10ve  BEGTECRSEE

FORD TOWN CAR ISSUES

NUMBER OF FIRES

Jan Feb Mar Apr May Sim Jul Anﬁﬂepﬂntnvﬂec
MONTH OF MANUFACTURE (1992)

NOTES: Ford data as of 4/14/99
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Proprietary Informoation:  Attorney-Client Privilsge Invoiad

P5/20M07

. 77PS Life Cycle Test
to ]..eaklue

Abstract

The purpase of thia life cycle test was to quantify the life expectancy of 77PS hydriulic
pressure switches. A sample of switches wis cycled under specifiad conditions untl
leaksge occurred. Upon lzakage, the muapect switch was removed mnd the number of
cycles recorded. Weibull Failure Analyses were then performed on the data,

Procadore

(36) 77PS switchos were used ag o tost samipte. The switches were placed in an oven
where a iemporsture of 135°C was maintamed. The swiiches were cycled fom 8 pal to
1300 pal at a frequency of 2 Hz. When e leaky switch was detactad, the test was
suypended and the switches were allowed to cool to ambient temperarure. The lesky
switch was removed and the number of cycles noted. The remaining wwitches wore
brought back up to 135°C and testing resumed.

Dain
Summary: Temperanyre: 135*C

Preascre (low): = Epa

Pressure Chigh): 1500 pei

Frequancy: 2 Hz
Table 1. balow, shows the raw data obtained,

Table 1, R

Quaniity of | Cycles to Leakage (*indicates switches did not leak to specified cycles)
| sxrnples :
1 728000
7 | 075000
3 ' 1005000
] 1
] 1208508
2 1212806
26 1212896* _
Note: Some switches feaked 81 tho same tims, tiis i refiectad in the Abave QiR whare thete L10 mukipl
quantities for the xame cycles to lonkage.

TIHNHTSA 014218




Proprictary Informuticn: Atkinwey-Clisat Privilege Invaked

Rasulis
All (36) switches passed the specified 500,000 cyale requirement. Only (1) leakage
ocourred below 1,000,000 cycles.

The leakage mode of the switch at 728K (K = 1000) cycles, appears to be unrelbated to the
logknge modes of switches above 1000K cycles. An investigation is ongoing to gain m
understanding. It iv unclear at thin time whethee it is valid to use this data point as part of
the analysis. Thevefore, two separate analyses were pecformed; one Including the 728K
data point wnd ane excluding the 728K data point.

Weitull Fallore Anclyses were parfarmed on the data.
Figure 1 (page 4 of this repart) shows the reslts where the 728K date point was includad

in the mnalysls. It shows a 9036 Reliabilitv & 1.000.00¢ cyclen,
Fiwu!{pnpinfﬂum}ﬂmtﬁamdﬂwhmthﬁlkdﬂpuhtwuﬂudﬂ
in the analysis. I\ shows s 8% Ralisbilitv ¢ 1,000,000 cveles.

(Note: mmmm.mﬂ{iﬂ}mmmmdhmth
Weibull analysis instesd of the (36) wvnilable).

Tahle 2, below, was construcied using ths Weibull Fuilure Anslyses of Figures 1 and 2.
Percent tellability was obtalned sy a function of llfe cycles. Tlumhlmdhphyed

graphically in Figurs 3 below.

Table 2.
% Reliability ve. Lifo Cycles
728K sl ipciuded i goalve _
LifeCycles | % Relishility Life Cycles | % Reliahili

500000 160 500000 100

750000 9% 750000 T00_
1000060 90 1000000 58

12350000 76 1250000 65

1500000 3 1300000 3

TI-NHTSA 014218
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Propristary [nformatian: Atomey-Client Privilege [mvoked

. : Figure 3.
| %Reliability va. Lie Cycles
* [—o—728K not included —— 728K Inchuxied

T R

oB8888E

% Rallabitity

™~
~
, e
500000  7S0000 1000000 1250000 1800000
Lifs Cyaies

Discassion of Welbull Failars Analysh

mehm'ofdmm'dimulwmmmemufpmummﬁ and R? are
datermined. Values for the data used in this iest may be seen in Figure 1 and Figure 2.

& is the Characterlstic Life which determines the spread of the distribution. The higher
the number, the greater the spread. '

For example, Figure ! shows a caloulnted o = 1,302,169 while Figure 2 shows-a value of *
841,858, In Figuee 1, the 728K pofnt is included in the snalysis and causes n greater
spread of the distribotion than that of Figors 2, where the 728K point I3 not incloded In
the snalysis.

[ is the Shape Pactor which detennines the shape nfdudm'ibuhonm

R? is the Coefficient of Determination

Conclesion

Reliability of PST7 switches to 300,000 cycles |s 100%,.

Relishility of PS77 switches to 1,000,000 cycles is ai least 9036, Rellability ia ms high ns
98% when (1) sepuraie lsakage mode at 728,000 cycles is not included in the anatysis.

Raport Authared by Ssan Mulligsn

. TENHTBA 014217
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* Figure 1.

‘2and 3 paramater WEIBULL FAILURE ANALYBIS

RLIGK hork to romti ibaia ¥ Palars dale
W Mninu By ipet e b sl

' IR0 M N S 0 B e
- TS b Fallury freypondl relraorn o]
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Propristaty Information: Atiomay-Clistit Privilags bmvoked

Figure 2,

CLIOK orr b0 ressicotet f fofkmy fria

2 and 3 paramster WEIBULL FAILURE ANALYSIS

© I A g vl be o afarel

]
PR |

[ ___DUTRENR

R P — J

L Thowt e Pablurs (o svalet itww W)
1 Reliablilty Penation h
1300
1.“-—-..,‘
o | "
0 -
. m.
0
0.000 e — S—
] 00000 1000000 1800000 BOOEDO0  RBOOODD
L Tiwa i Failwrs (gl minirnass i)
NOTER: 7175 725 cyol cuta point g Inciuded in Snafysie
.5
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. TI TIPS Test Synopsis Draft 7/22/99

This docuneat is & synopsis of tests conducied by Tecas Instruments during the TTPS.
imvestigation. The intent of this document i to highlight tost findings which drove the
invostigatioe 0 its current state. Throughout the ETvestigation, soveral tests were
conducted with the sxoe objective. Whan ssch objective was met, offorts were refboussd
to obtain & new level of undemtanding and 10 sstablish a new set of objectives. As such,
tasts have bown categorized imios {3) levels, repreventing the level of knowledge cbtained
from the group of tests conducted. Each leve] is tisted below with a sbont description of
thﬂdﬂﬂ!iﬂ:

Leval 1: Create a laborstory swich ignitlon without any restrictioss on methods.
Lavel 2: m.mmmmwymmuummm

opeating
Lavel 3;: Undentand the lshorstocy igaition mechaninm.
Lovel 4: Cunmmmﬂnﬂn;nlﬁumym
Level 5: Evalusm meoommandarions.

Rafar 1 Brake Pressure Switch Test |

Level 1 Objective: Dotormine i s switch ignition oan be oreted in. the laborsary. L
* Tati S
mﬂwmmmmmmm

Switch contect cavity flooded with brake fluid mixed with verying -
amounts of % Hyd.

14 voits spplied to oo wrminal, sscond terminel slectrically foadng.
(No elactrical load across rwitch terminals)

Switch baxport slectrically grounded.

Rosults: (") semples ware tested tmotal:
_ (2) with 4% Hz0 in braka fluld
(2} with 6% Hy0 in brake akd
(2} with 10% HaD in brelos fluld
{2) with 75% H:0 In brake fuid.

No igition comared. No significent tempersturs rise oheerved in all samples. -

_ Current draw rangad fom 0.5 mAmps 10 3 Mmm:pthﬂmﬁll
{250) hours.

TIPS Tt Bwwpuls Dt £~ 29
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. 'l'm-.l.
Objective: Desrmine if ywitch |gni under the | |
: ¥ |gnition can o¢cur following Inboratory

Switch contact flnadad with brake fuld

14 volts applied 1o oas terminal, second wminel comnectsd 1o s 14 2
resistor which Is thed to ground. {1 Amp load scross switch terveicals),
Switch haxport sfectrically grounded,

Results: (2) sauples were towtad. No ignition ocounmed. No aignificant
recyparaturs rise observed For w peciod over (290) boura.

Concluslon: A (1) Amp loed through swiich ternrinals cammot ignite beake fluid in
the contact cavity of swiiches.

* Tets ,
. Detoeraine if swikch igai undar the
Oljwtive ¥ igaition caz ocour following

Houtar olamuat |axmfied in oontace cavity of the switch.

Posvet spplied to the hexier clemant unti] plastic bave melty.

Spark genorswd in coutaet cavity of switch. .

Braka flnld presgnt in the contact ckvity (wet devios) end sbwest in the
comact cavity (dry devics). .

Remiits: (2) dey dwviors ware tasted and (1) wt devico was tested, Iguition
oooured In ail deviem. :

Wit dyvicn: The internal twnparstars of 8 wet device reached 660°F. A hole
matarial of the switch, '

Dry duvioe: Tha bmamal tamperature of & dry switoh reschied over 1000°F. The
switch baso flopped aver, The applied spark ignited the fumes in dye contact
cavity of the swiich sod cagulfed the base matacial of the switch. _

Conclusion: A switsh ignition cen ovcar undsr the following leboratory
conditions: :

Haster slemment Iastalled in the switch contact cavicy.

3 watts of power disipeted in heating olexent

Spark genersted in the contect cevity of the rwitch.

Braks fluld did not contefivate 1o the ignition process.

T1 710 el St Drwtt 07 5 50
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Lavel 21 Objective: mn.wmmmuumm
. componsaty and slements £und Ln the switch sovironment

Sk T

' * Tutte

Objective: Datorminy if corrosive degradmtion of swixch slsctrionl compononts
Gah cuues & incrasse i electrical resistance (and thae & souros of heat) in the
switch, which may lead to an ignition.

* Results: {1} out of {15) samphes tesiad inoreased resisiance 10 5 5. A sotutlon of
. 5 wi. % NaCl In FisQ can oorrode the elsstrical compoaents of the swisch md
caude 0 incrense in slsctrical nisancs. Repasied injections of ha solution of
3 wt. % NaClin Hx0 imo the conmct cavity of sswhch, with tha ywitch
continurnsly powarsd at 14 Volts, can casa an igaition. .

Coochusion: A switsh ignition can oocur under the fisllowing labotstory
condition: . .

. . A sohution of 3% NeCl in 0 is injected ineo comact cavity of u switch,

i - _ Continoous 14 Yoit power applied o the switch. -

: | Hexport i grownded. . L.
! : Corren: is Himited a1 15 Amtyps. :

* Taie

Objective: Datarmins i brake fluld with metal shevings is conduetive socugh to
.

Results: (3) devieos with various size metal perticles ware tagied. No signifiomt -
current inoresss detected.

Conclosion;  Metal shavings did a0t dgnificantly inoresss conductivity brake
fuid. Curent levels messired were wall below lovels nsossssry %0 cresie s

* Tem7

Objuceive: mmrnm“mumm

Rasubs: Tmmﬁmddniuﬂuﬁmmnﬂﬁhﬂmﬁhu
wxcoed cycle life

In thn it quaster of 1959, o dotal of (42) 77PSLI-| anap ywisches were Impulse
tented tc aver 1,000,000 eyoles with ooty {1) lask below 1,000,000.ovcles, which

ST — .
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ocouwrrad of 728,000 cycles. A Weibull anaiysis showed 99.9% reliebility at
500,000 ¢yviea ut 95% coofldence lovel

: , Conchmions: Switches maat cycle lifie specifization. First quarter, 1999 tasts

: confirm inpulse text findings made during the period between 1591 and 1992,
During that pariod, {5) impulse teats &n 144 davices of STPS and 77PS
cotmruction, Bad no leaks whea-testad ®0 300,000 cycls. A Walbull analysis of
ztmmﬂ-mmmﬁmmummmnm

i . ® Tesxtl%a

Objective: Determine the long term corrosive effects of brake fluid on the
electricat corponent of switches which are contintrousty powsred at 14 Vol

Rusulis: Tost was suspended afver 350 hours of testing. {$) samples were restyd

with contirucus 14 Yolis power. The conter cavity of (4} switches contained

new breke fluid and (2} switches contained old breke fluid, Swisches with old

Bruke fluid drew very little hexpent curent and showed & decresse in hexpornt

curteni over tiune to s than 1710 mAmp. Samples with new brake fluid showed

an increase in hexport current 1 ovar 20 mAmps kward the end of the 350 hours

of resting. Anslyses of (1) sample with new brake Mluld and (1) sample with oid ‘
brake fluid revealed electrolyic comeaton of the contact amn of both switches. A
There was 1 much lower lavel of corrosion in the sumply with usad hryke fluid _
ﬂuuﬂumﬂnwlthmhh fluid

Conclusion: Brake fluid in the contact cavity of switches, which nre at 14 Volts
cotttnyous pover for ovier SO0 houry, can causa slactyolytic corasian of the
switch cantact amm. & is uaknown If this corrosion, uindar coatinuous power
conditions, can eventually Isad to sufficient curreat drrw to drive an ignition,

* Tet17

Objective; Quantify the long tarm corrosive offects of new brake fluid on the
electrical components of switchew under the following laboratory conditions:

Contast cavity of swich flooded with new brake fluld.
Switches at continuous 14 Voha power.
Switehulubjmduwhlﬁm!hﬂljhwrpﬂdlf

- Switches subjecied io 100 Cﬁr{l}hnurpnrdlf

Results; Tost naapended after (312) hours. {50) samples tested. The average
hexport curoent desw after (312) howoy is 1.9 mAmps with a siandard deviation of
L8 mAmps. Therw hia boen no incresss it hicgeort cumment, These resulss are
consiataat with results praviously found in Text 15

17778 Touk Wmcpele Dewll 1™ 1290
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Conclusion: “ew biake fluid in the conract cavily of switches. has not caused an
increese in hexport current after4312) hours st continuous 14 Volis poner

Leval 31 Objectivar Understand the libaratory ignition process, determine the current
path and smablish & repsateble lgnition mathod.

* Tetéh

ive; Understand the ignition process, detwimine the curmeat path
i e ot -
Resulis; Multipla attemipts at Iaboratory igaition, via injection of & solution of
$ wt. % NaCl in Ha0 im0 the contast cavity of switches, hes rewulted Ia o

repastability cote of spproximetely 50%. Plots of birport curmant thoe
show w1 increnss in cucrent until the polut of ignition. e

Couochision: A repettable hborxtory methad for swisch ignition was
established. Basod ou hexport curent measurements, the oateat path i from
rwitch toxinals to hecport body.

. When asolution of 3 wt. % NaCl in Hy0 is ropastedly injected imc the sootect
cavity of povwened swihe, electrolytic corrosion of the switch erminal :
reaults in xn increnss In sermins] resivtance. When syfficient powwr s desomn. .
through the corroaive resipmaes, ywiich alavents hewt up &nd begia 10 glow red -
hot. A hole burns thogh the switch base and ignitles porary. Thears i aralng
visible throughout the cemosion prooass whish may pmvida the spark cocessary -
for iguition.

Level &t w wmmmmeN
. eetyblished khomtory iguition methnd.

* Twtih |
Objective: Cotapare various fluids it the establisld ignition raethod

Reosubs: The Rollowing fhuide veers tarmd.

Wl
u):ﬁm
{1) usad brake fuid
(1) usad brake fluid with 5 wt W HD _
{1) oww begke fhed -
(1) new brake fuild with 3 wt. % ER0
Thlnﬂﬂﬂ-dwhhs‘tﬂmunﬂaﬁmhdnnlﬂuﬁm
haxport et mcoseded 2.5 Ampe. Switches thet wary fllled with tsp waier and
rain water drew lost thas 10 mAmps over & (3) boor test xad showwed Hetla signs of

3
TI'FM Tk Byeepals Dralfh 0 25 <
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oomosion. - "Swirchsw filled withf & matrix of new and sed brake Mukdk, with water
sad withoss wter, sl drew less than 3 mAmps hexport current devw and showed
mﬂpdmwh{n}mm

Concluslon: MMhmmmﬁumhmrﬁc
oorrosion ind neonssary current drew o orests an ignition. Becuuss of its”
significently higher conductivity, s loaic rich nnidm-mcmﬂ;n-
ROCEEIACY ¥ CRitA #2 ignition.

' Tetis

Obfective: mhmwﬂmmumm

Reults: When & wt. ¥ Nall in HiD wes igjected imio switches with differsnt
basa mawrisls, the following resulty were chesined: Collmnex 4300 ignited 3 out
of § atsampts, Necy! ignitd 3 out of 5 attempta. Zyral igodted 1ous of 5 attwmngrts.

Conchmiorm: mnmw:.nmmmmlmmm
igniton muthod.

*  Test 1% |

Objeotive: Detertine If switch igaition can ooor in the vertical position mnd 43
MMH’MWMM“IMM
angis in the 43° orlemrion.

Results: Switch iguitioos eat ocour i both the vertisal xad 45" arimtation using

' mﬂmmwm

Coochmioe: mmuumuh_mwmm
mﬁ'“wumﬁhﬂuﬁnhhﬂ'm -

MIM

Tost 16 |
" Objective: Taet proposed reley chrouie

Remulty: (1) rwitoh wes Exjuotsd with & sotution of S we, % Naol i 10 and
placad in the proposesd correat Hmiting clvewdt for (45) hours, The curmst draw

'm“ummﬁuwuhm nmw-mldvh

cbesrved and the conteot axo runsined mostly intaot

(1) swhiok was brought to an impending bu condition uaiog the established by

mathod. An impeding bom is & condition whare s corrosive resistzace has butlt

L
TE TS Tasl Bynupals. Draft 1™ 22 ™
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I the awitoh and an ignition iy imminent. Tha switch was then placed in the
‘proposed ralay cirauit for(18) hours wharee it drew 160 mAmps, showed 6o viiible
sctivity and did sot result in sn ignition, ' oL
Baciste the praposad relay circuit ncts 3 & resinor which limits ourrest to the
switch, the meximur power 1o the switch & limited to .75 Witts, A resistive wire
was wrapgped nround the bage of (1) switch and 0.75 Watts of power wia
dissipated in the wine. The wire beasme warm w0 the touch but had no sffsct on
the switoh.

Conclugion: 0.7% Wistta, the maxiznum power i the propossd sircuit design, s
insufficlent t cause substantial electrolytic comosion or slgniflonnt switch :
terzinal henting, which ia necsssary 10 crests an ignhtion. In previcus tests, using
& rosistor as the besting elemeat (ses Test 6), spproccimedely 5 Wit of power was
teceusary io craste go igohtion. Thers is ot secugh power In the proposed circutr
o crests ignition. .
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