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SWISSAIR 111 - DEFECTIVE WIRING
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Aviation a , Arthur Alan Wolk, whe has done substantial
mgearch in the field of aircraft fires, notes that the (nited States Navy
refused to allow ths continued use of Kapton in Navy fighters becanse
of its poor performance, speciﬁmﬂyi_mpmpmshyfnramin;andthe
propagation of dangerous fire-producing sparks.

Long before the MD-1 1 was manufactared, MeDomnell Donglas, one
of the largest manuiacturers of Navy ﬂgi:m:m. was prohibitad from

uzing Kapton encased wiring in Navy fighters, yet it chose to wme that
kind of wiring in the MI>-11.

The FAA was made aware long befowe this crash that Kapton was a
hazardous wiring for use in aircratt, yer did pot mandate more stringent
impaqionsufaimmftinuhichKnpmnwu-mdmﬂlwuiul

Kapton was descriped by DwPont, fs mannfacturer, as having
ww.m,wmwmﬂ
mﬁnbhhmmwhmﬁruumadwtﬂﬂnthﬂcmhmﬂtﬁin,
Kepton becarpe & carbon track, further propagation of the
electrical arcing, ouch like a dynamits fuse,

This clearly made Kepton a bomb waiting to go off in any aircraft in
which it was utilized,

It ia indefensible that both the FAA and the manufacturer of this
pireraft would parmit the use of electrical wiring in a civilian,
passenger carrying airliner, knowing that in an alrcraft in which the
crew is equipped with an ejectlon seat, the material was found to be
lmnﬂ%bllibem: of its fire end arcing propagation characteristics,
says Wolk. -

This will be indoubtedly a very ugly and embarrassing invﬁgmim
for the industry and a further embarragsment to the FAA, W

nhlzaﬂ;nusmda of lives etched on its tombstone of ineptitude, -
says .

For more information about Swissair Flight 111, eall Arthur Alan
Wolk, Eaq. at (215) 545-4220.
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FORD MOTOR COMPANY

CENTRAL LABORATORY

. 13004 CENTURY LRIVE
COMMERCE FARK MORTH
DEARBORN, ML 48120
ATTH: DEFT. T113

5770 DRIVELINE CLUNK/JERK DURING TIP-INOUT

SCME 1099 EXFEDITION/HNAVIGATOR GQUIPPED WITH 5.4L-2V ENGINEH AND 4R100

TRANBMISSIONS MAY EXHIBIT A DRIVELINE CLUNK/JERK DURING TIP~IN FROM CLOSEL
THROTTLE AT VEHICLE SPEEDE ABOVE 43MFH IN {TH GEAR RND NORMAL TEANSMISEICN

- CPERATING TEMPFERATURES. TO REPAIR THIS CONCEBRN BE-FLASH THE PCM WITE NEW
CALIBRATION LEVEL SVIA-BEF. HOTE: AFTER RE-FLASEING THE PCM, SOME VEHICLES
MAY REQUIRE SOME TIME O THE HIGHWAY TQ LEARN PARMMETERS FOR THE MISFIRE
PROFILE. CORRECTION. A CLUNK MAY BE HEARRD DURING THIS LEARNING FROCEES. THIS
IX¥ NORMAL AND WILL GO RMAY RFTER THE CGSTCMER HAS DONE SOME HIGHWAY DRIVING.

577t FORDSTAR VIDEG ANNOUNCEMENT - RECALL 98536
2 A SHORT ViDEOU DETAILING ITHE FROCEDURES UTILIZED FOR COMPLETING BECALL G8536

(CERTAIN 1986-1935 TAURUS AND ERBLE AND 1586=158{ CONTINENTAL VEHICLES -
SUB~-FRAME REAR PLATE NUT REPLACEMENT) WILL BE BROADCARST ON FORDITAR DURING THE
WEZK OF MARCH 1, 15953 IMMEDIATELY FOLLOWING THE BROADCAST OF TECH TIME. THE
VIDEC PROVIDEE TIPS FOR THE COMPLETION CF THE RECALL IN THE ALLOTTED TIME. IT
MAY BE ADVANTAGEOUS TO TRPE THE BROADCAST FOR YOUR FUTURE REFERENCE. PLEASE
REFER TO YQUR "STARGUIDE™ FOR THE EXACT BROADCAST TIMES.

3713 2524
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Medal Year:1992 Make: Grand Marquis  Vio#:2MECMZAWSNXITE

Mifex: Aprox 58,000 to 60,000 miles based on old eervice reconds

Inspaction Dute/Locatien: 4-5-99 Gitsonton, FL  Vehicle Owner: [IIEGEGEG —_—

Iacident 3-1899  Approximate miles at incideat: 58 to 60,000 milea i

Inspecter Name: David Burnest EAA 3615754174 B

Begweated Infu 7 e

Aren of fira aricingrion g l(*?;‘
panein  (ensine compRTCTAnt QUAaN?, COTTIUERL, tic) _jm

Quadrant identify—cnging compartnent driver side apponrs to hot area T

Ideutity S anv underbood relavs show evidence of momal overhest, P E

All parts consumad by fire—see
Mdentify if ooy foses ec faze 'wite Biovm of show svidencs of other damage
Al parts consumed by fire—ses photographs
Determine if the cormect M for the moritch In (he foce box
&Hmmwﬁmm .
ldentify ts there wag amy to witing in the area whers the fire i
i fod l:m wiring Illﬂl wus Sartad (lo chafing, missing ingatatic
A whether the iy Roparsion shera ouvidenoe. of intemal overhaiting
Aﬂmmndhyﬂn-:?mm
Kicority if twre were oy aftermuiet modifications to the vekicle? (specifically car alarm, trailer tow, or rem

Mt No after market equipment se¢n on burmed vehicls or repartad to Ing Co.

If poasitie, lgomtify if the vehicle was invoived in 2 naturl disapar/accidant thet reguined significnt vebicle
wp? I sa whary was cleanup perfrmed? Do not know |

¥ passibls, idetify velticia repatr history --no prior service problem reported,,
Any oihex infy that rogy be pectinest o the insident...

Per Bill Buckley car was serviced by Bradenton, Fl. dsaler on US 41 or forof!
changes-- at & Jocal quick lube location closer to where he lived.—no prior service

problem repoveed..
Vehicle burned in n garage, which was part of & two story house.

Prior to fire vehicle was driven 10-15 miles, then parked in gaowge for some 3 1o 10
mimrtes when owner hord nofacy (n gurage=per B{ll Bockley.

David Burneit EAA
161-515-4174

Belne
3713 2628
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Amil 6, 1999

. Model Year:1992 Make: Grand Marquis  Via#2MECM4WSNX I
. MBes: Aprox 38,000 to 60,000 mikes based on old azrvice reconds
Inspection Dete/Lecation; 4-5-99 Gibsartton, Fl.  Vehicle Owner N
Incident 3-13-99  Approximste miles at ingident: 58 to 60,000 miles
Inspector Name: David Bumett EAA 561-575-4174

ot thuet we wanig e T '
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Brake switch removed from prop

with wire

piomaii/commacivr

fumt woer? eri] arinchad 40 wal
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RﬂﬂMthﬂumlﬂﬂﬂmwaﬂm}
pirts consumed by fire—-s06 photography |

EDIS 8 modula Jocated on LH fender All parts

consumed by fire-sac photographs

Speed cemitn] nuodule lacsied on LH Sender  All parts consumed by fire—sse photographs
Air suspension compressor locaved under i filter  All parts consumed by fire~goe photographs

Alr suspengion 7218 Apt pargy consurned by fire-see photographs

. Photogeagh of door fam VIN sricker
Door jam VIN sticker burosd

o Othar mpact Pars

* Rt

: Remains of master cylinder-with possibly a cross tireaded fittni?
Mufmeﬂhdbbmdmdnhodwh:hmm—mﬂda

S.5.A.

e L L

1030 B,
 Forke 33038

213 88141448 E00 0A1-TR4

FAX B13 814-1718

ey 20 — /)

David Burnett EAA
5513754174

B L. Bockdey, G.FI.

®

Uraw 207 ¢
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The vebichs wit tapacted 3-17-99 st Inmrances Auto Auction in Auorie, [hnois with Tohn
Keusler of State Farmt fnpurance.

The vehicle sppeaced to be In guod condition and their is no evidence of colllsion dumege.
Alao their s no indication the vehicle waz ever used 21 & tovw velicls. The valve cover had
been removied at & prior time.

The fire started on the Jaft side of the engine compartment md tumed with such imestity
that the hood and all compoments on the left side of the egine melted. No brake Suld was
availibla for soalysis.. The brake pressure switch and the #12, 15 smp fuse weee removed
and forwarded to Ford Motor Co.

In u discussion with the Staty Firm represmtative 1 learned that the originel State Furm
inspacter bad determzined the fire started a3 8 result of & jeaking valve cover gasiet and
removed the valve cover during the initial inapeetion. I'was also told that the owner of the
valilcle is & real satsis agent and was showing propecty when the firs occurred. The
owabr artived sarly for her appointment and loft the car 1dling in the drivewny. Aftera
while she notiosd miicks, rxised the hood snd the fire spread. Their was no indication of
how Wng the yehicls wes lef ronsing before the five ooourred.

The enclosed photographs detall the exbhust of the damage.

. Luiclh (9%
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Brake pressurs switch (preferably with wire pigtzil/connecior anzched and stil oxrached w prop valve) -
. BErduen  Suatend - ButT CoavseTed § Pre rare ANPALECTLE Boavad
Saraple of brake fluid at prop valve (in mealed glass
Lo Bemder PLoily Foumd -« UBE FadweD ~80 Feuin AT RAAME Bl o
Relgy pack located on LH fender apron (with as much witlng a9 possible)
Ruenel
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Speed contxol moduls Jocated en LH fender
Dadugn 0L Wiy
- Alr suepension compressor located under sir filter
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o twner

BelldDue: Slg2 Preset Vehicle Location; tevauiver, f, Who awns vehicle now:

| Phtein o 4AC0 102 0. AW, wesy TN
. Phoxs: Ia it ok for engineering to contact cugiomer;
Ay| =4zj- 750 Yes

Dngident Info/Vahiche Hisory :

Where did fice origiams? (engine compartment quadrant, suspect Iocation, or suspect compoznent(s))

HoT ST A FPEndRE To PG MElow Raswe Uscoow fleosre Culwacn Agen _
What was the vehicle cireymstances when the fire was noticed? Was the velicle ranning, parked, cnginr eg/o;
ﬂ'ﬁw VEHICLE DARKET ~ BudiE aFE - APRIK 15 -Zovwu, TWOFR TAG Ik Ddae )
Th PIOT agvice Ao odTD A GRZSERy SHOPDLY, Coum-~-THRAED ~lLtEL TELRUED T CAR (T Ad CUF NG
Did oustomer aptice anything vousual prior o fire? (specifically.., dificulty gatting the vehicls out of pack, spe
cankrol oot working, trake waming iacup illgminated, stop lamp inopecative) GusTever ITATRS PRrest

RELIG SUF Coule MOT GET SHIPT ouTor PMK" PoLlcE APAMEUITLY cRPLAED A Fubs

Do any underhoad relays show evidenes of ovmrhgnt?  WHCW  SolRURTWL SriFr peofiam .

Ave Baads covsowrs Ay mmes
‘Were the mnderhond fuss links blown?
At winer fosoc AT Sou Famgn B¢ S
‘Whore thern any fizses that wern blown or show evidencs of other demage?
No Pused amger, Kot —hALe Bodoes B4 mps
Ix the: correst fuge o the stop lamp switch in the fuse bax?
SEE NTTACWED TRAwAY, ~Do Lor Mopw SToP Lawp PobeE Piéitron #a AU,
‘Was thexe nuy denoge to Ay wiring iz the ares whese the firs was ansported 4o stant?
A warey (nducimon) cowsuwen B% Fike
Does 1he air suspension pump show evidanoe of
dosed per Fiad Py 7
'Was there any aftarmaricet modifications to the wehicle? (specificplly car alarm, trailer tow, or remote stact)
RO PEE swntn. — 1 Q10 LoT NOTRE~ ARY WO EICAT oS — L0 TR A 1TCH
Was the vehicls involved in a aatwal disaster/arvident that required significant vehicls clean up? If 50 where wi
clemmep parformed! ' ,
Poocwrirs Uragn  i0-t8-1% 7
‘What was vahicle repair hictory? ,
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-~ HENRY SECKEL 4
20949 BOCA REDGE DRIVE SO h ua 18 G0
BOCA RATON, FL. 33428 e
561 438 3760 e
FAX 561 833 9444
REF: FODZALSC
PORD CENTRAL TESTING LABR / DEPT. T118 PACR 1OF 2
15000 CENTURY DRIVE
mmmm DATE 'Cd=27-99
DEARBCRN, MI 48121
CASE A B9
W:Hﬂﬂli“ :
MILEAGE: $7204
ATTACHED PLEASE FIND:
| BRAKE PRESSURE SWITCH
1BRAKE PROPORTICHING VALVE

1 BRAKE FLUID SAMFLE FROM PROPORTHONING YALVE MARKED # 1 { 1/2 (LASS JAR )
| BRAKE FLUTD SAMPFLE FROM MASTER CYLINDER MAREFD #2 ( 34 GLASS JAR )
FORD UNDER, mmm

AND INFORMED HIM THAT AFTER THE INVESTIGATION, THE ERAKE
PROPORTEONING VALVE AND THE BRAKE PRESSURE SWITCH WOULD BE REPLACED ON THE CAR
AT RO CosT 1O THEE pr.0VIDED THAT HE GIVEE PERMISSION TO PERFORM THIR
REPAIR, TO THE VEHICLE, HE GAVE HIS PERMISTEON, THE INGPECTION AND PARTS REFLACEMENT
WAS DONE AT PORT LAUDERDALE LINCOLN MERCURY IN FT. LAUDERDALE FL.

- THR INSPECTEON REVEALED THAT THE BRAKE PAESSURE SWITCH AND WIRE TERMINAL WAS
COVERED WITH PLUID WHICH STARTED TO WICK UP THE 'WIRING HANNESS, THE BRAKE MASTER
CYLINDER ASSEMELY AND BRAKE LINBS WERE DEY AND NO OTHER UNDER HOCD ERAKE
COMPONENT EAD ANY LEAKS, THE MASTRR CYLINDER FLIUID LEVEL WAS FULL. THE BRAKE
PEDAL HAD A GOOD SOLID FEEL AND THE PEDAL DID NOT DROP UNDER STEADY POOT
PRESSURE OF ABOUT 100 LBS, THE POWER BRAKE ASSIST WHEN THE ENGING WAS STARTED WAR
NORMAL. NONE OF THE ENGING COMPAR TMENT WIRING WAS DAMAOED OR HAD ANY BMGN OF
QVERHEATING EXCEPT POR THE WIRING HARNESS TO THE UNDER HOOD LKBIT. SER
PENDER, WAS NOT DAMAGED, ALL FUSES WERE OF PROPER SIZE AND NONE WERE ELOWN. MOST
OF THE FOLICE WIRING PACKACGE WAS CONNECTED TC THIS LOCATION AND NO WIRE DAMAGE
WAS OBAERVED. THERE WAS NO OVERHEATING NGTED-ON THE SOLENCIDS. THE UNDER DASH
FUSE PANEL ALSO HAD THE PROPES 817 FUSES AND NORNE OF THE FUSES WERE ELOWN, ALL
THREE STOV LEGHTS IN THE REAR OPERATED NCRMALLY. WIRING TO THE RELAY CENTER ON
THE LEFT FENDER WAS UNDAMAGED,

3713 2550
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THE WIRING BARNESS TO THE EDIS 5 MODULE WAS NOT DAMAGED, THE ABB PUME CASTING
AND HYDRAITLIC LINES ARE TIGHT AND DID NOT SBOW ANY SEE OF LEAKS. IT SHOULD EE
NOTED THAT THE ARS MONTTOR LIGHT AT THE INSTRUMENT FANEL ETAYR LIT WITH KEY ON.
THIS I§ A CCMPLAINT AND THE VEHECLE WAS HROUGHT IN TO REFAIR THIE CONDITEKIN. THE
STEERING GEAR HOUSING HAS A SEIGHT FLUID LEAK. PRIOR TO REMOVING THE BRAKE
PRESSURE SWITCH AND PROPORTIONING VALVE AR AN ASSEMELY THE WIRE HARNESS TO THE
SWITCH WAS REMOVED. SOME FLUID WAS STARTING TO WICK UP THE HARNESE BUT AFTER
CLEANING THE WIRES THERE WAS NO INFULATION DAMAGE OR OVERHEATING CONDITION
OBSERVED. THE PROPORTIONING VALVE AND SWITCH WAS REMOVED AR A UNIT AND WAS
SHIPFED WITHOUT ANY CLEANING TO THE TESTING LAB. THE SWITCH WAS FOUND TO BE TIGHT
IN THE PROPORTIONDNG VALVE BLOCK. AFTER. COMPLETING THE PARTS REFLACEMENT THE
POWER. TRAIN WAS CHECKED AND THE 5YSTEM PASERD AND NO DTC'S WERE OBSERVED: THE
DATA MONITCR ALSD INDICATED NO BTCS.
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Paga: D1 CQIS DETATL FEPORT L2707/798 18:14:34

'-'-'HIE It Hune : 'HJI‘.MH!: !rnq'rllt ul Q o §: 22585%81-93
OuULCe: - KCS5D - QEFS R hgrt Duta: 1070971998
REFORT SUMHARY ==
YERICLE: 1993 TOMN CAR,SIGM |, SEDAN ¥ix T LLNLM
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Cantral Laboratory Report 9504108
15000 Gantury Qrive ‘
Daarbam, M| 49120-1247

FAX (313) 3221814 April 22, 1999

To:

Racaivad;

. Stevene (313) 32-36886 (313) 30-0724 FAX
5. LaRouche {313) 84-54878

Spewd Control Cut-off Switch
Part Numbar:  F2VY-8F324-A
Specification:  See Appendix A
Supplisr: Texas Instruments

One bumed apasd control cut-off switch and attached connector ware recedved on
Desermber 17, 1998, The switch was ldertifled as Reddick {Mamphis).

Detarminie couss of bumed switch and connector,

Tha switch cavity of the bess exhibits tha maost severs haat damage, whlnh suggests that the
fire may hava originatad In that Iocation.

Although sevaral conditions weare diacovensd in the switch cavity which could conirbute to
tha switch fire, it could not ba datsrmines § any of theas conditlans wers the actual cause:

The deposits on tha face of the cup contain slamants (copper and zine} Irom the braas
contacts. This Indicates transter of the contact meterial to the cup, poesibly aa a reault
af en eisctricel ceif being 9at up betwaen the conincts which are elsctrically hot {+} and

~tva cup which s grounded (-}. The face of the cup snd switch cevilty codtalna giyeel

based material (probably brake fuld) which ooukl have actad with other inetedads
{possibly water or an oxalate) as an slactrolyta. If a cell occurred, it would hﬂthnnn
ourrant path betwaen the slecirically hot contacts and ground.

Tha stationary contact Is coroded and sxhibits darinasfieatian, Da:umﬂmlnhrlu

Is usually caused by axposure to witts. The contact sizo axhibits cracks which am
Intsrgranuiar and appear o have baen causad by strass comoalon cracking. Stress
comosion cracking In copper alioyw i ustually caused by axposurs 10 ammonia, emmonis -
compaumds, or aminas. Portions of the contact hava bean reduced In cross

seciional amea by as much as 50 as & rexuk of coroalon. All of these conditions could
have increased the resistance of the contact. .

Thnmwnﬂnnnrhutuppnnhhwbunmlnldhnkhhthlhummmtt
switch and wire cavitiea of the switoh bess, most Besly due (o arcing, The surinoes of
the meited drea are clean which auggaste ihat this damage may have occumadinthe -
lItlIr-lllﬂ'llﬂf'Ihlﬂrl

Thul&ptunulh{dllphmj axhibd cracks, possibié mechanical damage, end
embritiemant azanciabed with the cracks. The causa of tha cracks coulf notbe
detarminad. Ths cracks appear to heve lormad a lsak path for the brake fhukd to enter

the swhch cavity.

Pagn 1 o6
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For refarence, the components ard intarnal conatruction of a fypical switch ara shown In Appendix 1.

Tha bass and connegctor of the submitted assembly have o bumed and melted sppearance. The
base sspanited from the pragaure side of the asaembly approximetely flush with the criny ring.
This laf} tha face of the cup exposad. The face of the cup Is partially covered with a grwenish
depcek and what appenss to be soms type of IKuid. Small samples of the depostt and liquid ware
ramoviad from lcaations A arxd B shown in Figure 1 for subsaquent analyses.

The awitch cavity containg the stitionary contiet which has a coroded appearancs. The movable
contact and itw bass are misaing. The ceramic transfer pin i siso missing. The cavity appears v
be the mast seversly bumed portion of tha basa. The piastic appears to have been charred swey in
this area, with only fbrous flller matarial ramaining. This suggesats that the fire muy have started In
this area. The connactor appaars to nava baan bondad o the awitch bess by haat from the fire.
The extarior of tha connactor Is covarad with a white depasit,

Tha switch was sxamird with & fivoroscops (ves Fluoroscoplc Examinatkan) and thean aant to
Texas instrumants (awitch suppler, Attelbone, MA) for dlsassambly and sxmminatlon (witnessed by
N. LaPgints). The dsasasmblad sompanenia were phatographed by N. Lagointe {Figueres 2 thwough
t4). Ahar disaasembly and axamination by Taxas Instrumania, the switch components warne
reiurned to Cantral Laboratory,

The Kapton seals are dscolorsd and appear to have bean cracked, Thess ware sant io the
Polymars section of Central Laboratory for further scamination {see Examinution of Kapton Seals
suction of this report),

‘I'I‘uinhdurdhanp,hm.ﬂur comearter, dise, Mmmrmmm:ﬁmﬁwhlld:
realduss (Figuree 13 and 14). m“mmmmmuﬂwhmﬂwmmhr
sampiing and analysis.

The connechr and switch base had bean separated dutyy examicudion by Texas Instrumarnts.
After the parts wam retumed from Taxas Instruments, the connactor waa examined at Canfral
Labormtory In the pressnce of UTA (connector suppller]. The gray seal whare the wins snter the
connector apperrs intect {Figure 18). The cavity beicw the ssal contalng whits depcstis simdar in
appearance to thosa noted on the exterar (Figuew 16). The ssaling sudace of the red seal 18 no
lenger imtact and appedrs k have besn partially matted by heat irom the fire (Figure 17). Part of the
malted sasd materal appears to have besn transferrad 1o the switch base {Figure 18). The
inayiation was carsfully removed irom the wirks. The wires sxhibit soms tarmish and grasnish
discolorstion (Figure 18). Aftar this sxamination was complsied, the contact basss and farminals
wate ramoved from the switch bass.

The stationary contact sxhibite mmm-mmmmmmm the contact sad and bridgs
{Figure 20). One comer sty from the pad exhibits what sppears ta be lccalized arc damaga.
Approxdmatsly 50% of the bridge cross section has Deen lost by what agpesre to be comosion.
Cracks are aiso pressnt In the base of the contact whers It Is bent and crimped 1 tha bufkhasad In
the switch basa. Tha terrninad s cavered with & black deposit,

The movable conect appaars 1o have baen maltad back into tha bulihaad of the ewlich bass. The
oontict eppednt to have been meked Into a targs gicbuls which has & olsan and shiny appserancs
{Figura 2¢). Tha cisan surfaces suggest that thia damage i fresh and may have ococurred In the
later stagea of the firs. The tarminal Is coversd with olive gresn depasite.

Page 2ol 5
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Fi ko Exami

. Flucroscopic sxamination revedled the prasence of cracks in the siationsry contact {Figures 21 and
22). It also shows [oss of meteral in the bridge (Figure 21}, The movable contect Is missing. The
baan and terminal of the mavable contact termingts In & lnye glchule In the bulkhesd of tha awitch
base {Figure 23). The switch basa and preasure alds of the switch asssmbly ware piaced together
io show the approximate celative poaition batwean the stationary contact and cup (Figuras 23
through 28). Closa ups of the prassure side of tha switch sssembly show the washer, canvarter,
and disa in posltion gkl the cup {Figures 27 and 28,

Examination of Xagton Sealy
(Refiected Light Micrascopy and Scanning Elestron Microscopy (SEM)

Tha switzh contains thres Kapion saals which wers aplayed at =452 angle 1o one ancther. Each
s4al has a laminated conatruction of Kagton balween Teflon films. All thres Kaplon seals exhibit
radial and clreumnisrential cracks In the aren that conformed over the convertar and depreeslon in
the washer (Figure 29). The diraction of the cracks anz appsarance of the dumage suggest that
they ware caussd by buskding or pinching of the Kapton, The cracldng and damage appears to have
initfated atong the side of tha asal which was against the washar. The Tafion appaars 1o have baan
i&m in the crack araas. The crackad arsas of the Kapion matarial neve been darkensd and
smorithed by seme unknown mechanism (Figure 23). The cracks In the Kapton occurrad In a brittle
mode {Fhuli‘t;“ 30 and 31} and appﬂrtﬂ have provided u lsak path for breakes Ruld to enter e
switch ca

Surpce Anglvals
{Scanning Electron Micreacopy (SEM) wrxd Enargy disparaive X.ray Spectroscopy (EDS))

The auriaces snd cracks of the stationary contact were sxamined with the SEM. Most of tha
: surfaces of the contact sxhibit damage suggesting cormalve attack {Figura 32), Ona comar of tha
. eantact bridge, away from the contazt pad, exhibits what appears to b lacalized are damage
. {Figure 33). Tha crack surtaces sxhibli intergranular festures (Figures 34 and 35}, Indicating streas
corrasign eracking, EQS was performed to ideniify slsments present in the following mataeiate:

Oxida material on side of siationary canbact.
Greanish depasit removed from face of cup.

Fibrous material on cup,

Matevia] scrapsd from . new ewitch tllll.

Material scraped from burned switsh base.

White depasite ramoved from wire cavity in connector.
Mrterial scraped from pad of stalonary contact.
Material on orsck suriacs.

Grean matarial on temninal of staticnary contact,
Black material on tarminal from movable contact.

Spectra from thesa analyses are shown in Figuras 38 through 47,

. Thupodruml‘mrnﬂumﬂﬂmmudmdhmﬁoﬂlrymnmmmmmm
! matal (brasa) ns well a5 & trice armcwnt of sulfur. This suggests tha the meterisl on tha surface of
tha ststfonary contact s moat 1kaly an oxide of the bass metal with possibly & sulfur compound.

| . | Pagajof§
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The spactrum Irom the gresniah depoalt on the cup #xhiblis mestly copper and Zine with trace
ameunts of sulfur, potassium, siicon, chromlwm, and ron. The presance of coppar and zinc
Indicates that the deposit ls primarily an oxide of the brass contact material which has transferrss to
tha cup. The pressnce of sulfur suggests that same of the material may be & sulate. The
chromium end fron are most likely from the cup. The cepoalt also contalns foers which hava
apacira simllar to those in the swiich hausing.

Spectra from tha swiioh basas are aimiar. Aluminum, alican, snd calcen are maat likaly fram tha
fllaras {fibers, atc.) used In the hausing material.

Specira from the white deposit exhiblt slemants which would be found In dry chamical fire
sxtinguishers, |.a., high phouphnm cortent material with plates of Bl, Al, F - rfich material
{Mugaovite).

Tha specirum from tha material on the pad of the etaticnary contact exhibits alemants from the basa

matal {hraxs) ns wadl as sulfur and traces of potasslum and silicon. This auggaats that tha mataral
on the surface of the pad & most !ikaly an oxide and a sulfur compound of the bess meial.

The spactrum from the biack deposit on the movable contact terminal exhibls elements from the
brasa Dass material and the tin coating with sulfur. The deposit sposas to be an oxide snd suifur
compound of the terminal matedals,

The spacirurn from the green depasit on the lutiunm contact tarminal axhibita atamants from the
basa matal as weil as sulfur, sllloon, potassium, cakium, and uminum. The deposlt s most Skaly
a sullur compaund of the terminal material with possible axide. The silcon, cakium, potassium, and
aluminum coukd be prasent from tha flllers In the switch bess ar from a dry chamical firs
sxtinguiaher.

MolaCyar Cheractef2aiion
(FTIR, Quaiittive, Microscopic)

Depost on Face of Cup

Asrow B in Figure 2 pointa to area whare analysis was porformaed). Spaotra of the fluld ncted on the
matalic surfaca [chioroform micro caste - sevenal aroua| are charactarstio of a giyool sthar
[sonctrally similar to Dow HOD 50-4 braka fluld] with evidance of an asiar and metal scap.
Spactre, of the naw, Brown base are chaructesistic of & polyester on the basa of tersphthalic acid.

Spuhulu-uuumndbunmslmlhmmmnmandmmmmruﬂnutapapwmm

. bass of terephthalie acid.

Pagad of 5
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Molacular Chankcarization
. (FTIR, Qualitativa, Conventional and Microscaplc)

timxport Depoalt
Spocira as raceived are characteristio of a giyool based matenal [probably braia fluid] and e metat
salt [orobsbly an oxalatel,

Spacira of the methanol sclubles am charactaristic of 4 glytol basad matarial [probably Brake fhaid)
anc estar.

Spactra of the Insclubles are charactenalic af essantially B metal sait (peasibly &n oxaiate].

Convarier Detosh

Spectm as recaived are charecteriviic of a giycol based material [probably brake fluid] and a metal
salt [prcbably an oxalate].

Spactra of the mathanol aclubles are characteristic of a glycol based materiai [probably brake fluid,
axier, Arxd othar matecdial,

Specim of the insalubles are charactariatic of esssnbally a metal salt [probably an oxalate).

Soacer Depoglt

Spectra of tha depoait [aB recelvad] are chamcterigtic of & metul salt [probably an u:ajal:a] and &
glycal basad material [probahbly brake {luld].

Yagher Depogit

Spactra of the deposit [as received] ara characteristic of a glycol based material [probably brake
Tuid] and & matal anlt [possibly an oxaiate].

Digphrpgrn #2 Intermel Puideconit
. Specir as mmoved are characteristic of & glycol bassd mateviai [probably braxe fiuid] and & metal
salt [possibly an oxalate].
Water Conteni, % by waight! =10
(ASTM D 1744)
(ASTME 3)

Tha corroded bridge anes of 1he stationary contact was mountad and polshed for metallogrphks
axamination. The cormoded area exhibits dezincificaillon, auggesting axpoaure 1 molsture (Figurss
48 and 48},

1 Accuracy of this result s unknown Sased on v smnall ssTple stoe snd passitde iererence caused between sompoundd
preaart In tha dipakit 2 the frant .

Pl
Caneur: By At' '&U\-—-
P. Klaas, Supsrisor Stevan LaRouchs {BLARQUCH)
Metallurgy Ssclion

Enclosures: Appendix |
Figures 1 theough 49

SLfal
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Appendix |

Sanl (Knpicn)

Crimg Ring

Ernvirgnmumial

Trenatar Pin

Diagram showing companents af switch,
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-1.7X
:g'm 1: Plomgraph showirg Ba-received swviich and locatons wira SAmpies wird removad from sup

) ' -1.4X
Figure 2:}Phﬂwrhmdmm Kapton seals, and hexport aiter disasaembly at Tewas ingtrumens (N.

Mote: Momingl magnificailons glvn far photomicrsgrepin.
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e

-

. i e

Flgura X Fhotograph showing hexport siter digessembly af Taxes instronants (N, LaRwirdy
- . P = - - . %_ll.. ..

Figura 4: Photagraph ahowing Kagion seals afwr dipassenbly ail Taxza insrumamns (M. LaPginta).

Motk Nomingl magnificasong ghesn far phagmicrogragis,
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=35
Figue 5: Fhofograph showing gaske! afer cisassambly at Texas fnatnumants (N, LaFointe).

Lo Pl &_f.._,‘-’::_ i PR £

u].8X
Hpurs 8 Photgragh showing gasket {opposits sice of that ahown In Figure 5] ahter dsssseribly al Taxas
inatrumants (N. LaPointe). )

Mo Norninel nagnificaiians ghon e phetgmiomg raphe-
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= 34X

Figurs 7: Phatograph alowing Mapton saa! #1 (closest o fexcort) afisr disssssmbly 2t Taxas instumants
(N, LaPoinia).

~34X
Figure 8: Photograph shawing Kapton 2eal #1 fuppauh#da of that shawn in Figuce 7) aiter cisasgambly at
Taxar instrunenis (N. LaPointe).

Mo MomEnal Magnficasone ghien kar phomicrogmphs.
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=dL4X
Figure 9: Photograph shiowing Kaplon ssal #2 sitar igassamidy a! Taxas nstruments (N. LaPointa).

=34

Flgura 10; Pholograph shawity Kapton seal #2 lopcosite side of et snown in Fgum 5) altsr dsassambly
at Taxas Instnamahis (M. LaPoints),

Hawe: Maminal mugrifet o g 1o Roto cro gD,
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@ Central Laboratory Report 9804108

34K

34X

Figura 12: FNOlograph showing Kapion saai #3 fopooaita side of that shown fn Migurs 11) after disasasmbly
at Texas Inatruments (Y. LaPainta),

. Mcte: Mominal magnificaions G far ohammicogrnh.
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-8
Figure 13 Pholograph showing lace of wadher aftsr disassambly at Texas insirurnents (N, LaPolta).

14K

Figura I4: WMWMEMM off cug, converteridies, snd washer iter cisagsemdly at
Taxas insirnumants (Y. Lafointe).

. : ) Mahy Kaminal magnifcatony gitven K S e riphe.
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Fipure 18 kraga showing whilta deposit in cavity below gray seal.

N Mamdnal madgeiReatons ghan for phttimchigrkahd.
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Figurs 17: image ghowing condition of red saal,

Figune 18: image showing transfer of red sesi matensl 13 awiteh base.

Note: Noming! magrilicalions ghvan Jof phommicrgrazh.

“-B.aX
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-2.7¥
Figure 20; Photograph showing contacts, bases, and leminals after removal irom switch base.

Nooe: Namiaal magnilzatens ghan o phoomicrgraphe-
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Figure 21; Fluoraecopic mage showing cracks and foss of melerial n siptionary coract.

Note: Homingt magnlicstions g for photomicoomena,

3713 2683
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Figure 22; Flyorascopic image showing cracks and ioss of matanal it statienary coniact.

Moia: Mool mbgnifieatons ghvan for phoiarssmgranh.

|
|
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" REDDICK g4 N

=184

Flaurs 23: Flucroscopic image showing sxiich basa and pressume side of swiich placesd iogether. Noty baxe
of mevable conact ternimatng in lerge glsbwle.

Mokt Momingl magnificatian s ghet for phetemicrogragha.
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-1.9%
. Figure 24; Fluorcssapi: image showing switch baxe and pressure side of switch pleced logathar.

. : Mot AOTIRS Mg Eatona Ghven KF phasmieogiphy,
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Figura 25: Fluaregcopic imags showing switch base and cresaura §ida of pitch plpcad togedar,

Neta: Nominal magnificalizne gheart k' Ao micregmiphiL.
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Figure 26! Fluteaa2ogic imapa showing switch bass st prassuns 2388 of switch placed iogather,

Mot Noming! magniiaationn ginen T pikeom rographe.
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Figura 27: Hmmphmdmm-nm and diee in place.

Mol Nomins mgnilicdons ghen for phatomioog raphs.
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Fhpure 28: Mmm shawing convarier and diac in plece.

Noty: Nomingd mugnifiostions Dhean kor Shoited SOre.
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X

Figura 29: image showing ivpical demage to Kepion saals.  Kapton Strip (Tefion Layers Remaved) Closest io
Washar with Concava Sice Down

Eigune 30 SEM photomicrograpt: Atvwing Eritile crack in Kapton seal. Crack agpers o Rave Dropaganed pway
from tha washer. mmnrwinwmmmﬂmm ]

Mote; Maminal magniloxiom ghwn for protomiorogragna.
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Figure 31: SEM photomicrograph showing britte crack in Kapton seal.  Dimciion of propsg tian s

parperieudar io gl of page,

Mo: Mominkl magnifcaioes ghven lar pRolomicrographs.
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100X
Flgure 33: SEM photomicrograph showing what appesrs o be localized anz ZJamags o corner oF slgtfcnary
coreey.

Mate: Momingl magnBcatons ghwn for phedemimoranha.
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S UE lm—— -

. _ Figure 35 ameWrMhlmmm

Note: Nominel Magnificaions givan for phatomiorographe.
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Figura 38: EDS Xy spacivum of mataris! scrapad from the sice of ihe stationary conlact body.
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Figure 37: EDS spectrum of greenish compound serapad from the cup region.
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Elgure 38: EDS X-ray specirum of fibrolts maneial scrapad from the cup rlyl'an

Nomx: Mamindl megriicetions Dhwn 1or pholrsonarpi.
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Figure £3: EDS X-ray spacirum of tha third of iree samples of e wihite powder,

Mot MNomingl Magniiolliond Jen for phaotomicrographn
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2
Figure 44: EDS X-ray spectrum material from pad of alationary contaci.
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Fipura 45: EDS X-ray specirum of the crack surlace.
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Figure 48 EDS X-ray spectrum of the grean depostt from tsrminal of stationary cortact

MNeks: Homing magnifioetcss gham lor pholomiaroomphe
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Mow: Hominal magnilastons given lor phajominraQuepies.
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% As-palished B : ¢ ¢
! Figure 42 Phoiomicrograph shawing dexinciicaifon 7 ahioruy coninct. -

Ag-palinhet 500X
Figure 45 Photemicrograph showing Sezincifiapen i st fonasy comact,
. ' Nots: Nominal magrificalions ghven fse pressmicrographe.
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?:H: Pholngraph showing se-raceived swiloh and jooations wharn ssrmples wes rsroved from oup

X
Figure & Photograph ahowing cup, Keplon aeais, snd heport sier cisassembly at T isinaments (N,
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Floure X mmmmmtm.mmm.
: .- g oive . :

T
Fixre 4 Phoigmph showing Kaplon seals sfier desssembly st Taas ihabumants (N. LaPainie).
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=35

~3.5

Figore & Phoioyroph showing geskel fopposie skie of that shawn in Figure 1) eler Gessssmbiy &l Taxs
ingiruments (N. LaPoints),
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~3.4X
"iouw & Fhalograph in Figure 7] after dessssembly ot
& aiawing Kapion weal #1 fopposiie woe of Tl slown
T ednarants (N LaFoinis).
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=3.4%

=3.4K

Figure 10 Pholograph showing Kegion ssel #2 (qpposie sicle of thet shown it Figure §) after disssembly
ot Tacan inairurmants (. LaPoinle).

8713 2008
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Figure 11: Photograph showing Kepion seal I3 (olosset 1o weshar] mer disessemily of Tuces instrumants
(N, LaFuoinis),

~3A%
Flaum 12 Piriograph showing Kapion seel &3 joppoaiie alde of tt shown in Fioure 11) after diewssssnbly
ol T iminuranis (N LaPoinie).
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- _ B =1.4X
Figure 14; Pholograph showing infermel scrfaces of cup, commniectiss, and waelvr ser dessssmbly sl
Ticcan instruments (AL LaPoinm).
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Figue 1 image showing wine danoait in cavily balow grey sesl,
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Figure 17: kg showing condiion of md seal,

M 18 imige sowing trenalar of rect soul meledal io swiich base.
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Figere 20 Phologreph ahowing contecls, besss. and lemiinais afler remeval Sorn swiich besa
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Figune 21 Fludrmssopie image showing orscks and losa of maiwial in siationary contect,

. ) ‘Mutit Nominal cnagnificailehe ghvins for pholonorograph.

ard 2612




Figune 22 Fluorsaopio Iimagre showing craaks and loss of material &) xtaRorry comndect.

Mol Nossishl magnifiosiony giaan Tor phalamiaoprapie.
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Figure 23: Fluovosoopic inage showing swiioh bass snd presscwe side of switch placed logether. Note base
of movabie cONiEcT ITrinating in farpe plobuts.

. . Mok Nossiel magrifiouiicon) ghvan ior pholomismpraphs.
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Figune 24: Flooroscopic image showing swioh biss and prassun side of swilch piaoed lngathar,
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Nols: Nomine reagniSontinns given for pholoaiaroseppinl,

INA 2616




Feport 5504108

Canirai Laborstory

Figune 28: Fluoroaoopic mage showing swich base and pressure side of swilch pixoed togeiher,

NoWe Norsimil RLAQRIEARONS Qvan for phosomlorographe.
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Figure 28 Fuomaaopic image showing swiich base and preseure sice of swiiah placed iopeiher.
Mole: Nomisal magnificaions ghvaa ior photlomierographa.




Figore 27: Flucrosccpic image of wesher, oceverier, and diss in plaoe.

Nais: Nominal magnificalione givers 10r photarbiorogephe.

3713 2618




Figure 28 Fluonascopio Snege showing converter gnd dis; in plece.

Mot Kominel magaifioaions ghain 7o photormiongright.
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30 SEM pholomicrograpl showing briktls arack it Kaplon ssal  Crack sppears i fune propageind swly
frooy the wiaiwr, The decid of SODAgRion i perpendiculer o the ol of e page
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Figure 31: SEM pholomicropraph showing brithe araaic in Kapicr: seel, Dirsction of prepegation it
perpendiouier io plane of pade. . :
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Sgre 3% SEM pholomicrograp slvwing what sppesrs £ be ioosiised arc damage- 10 aamer of slationsry
comiact : .
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Figure 34: SEM phetomicrograph showing inkwprenular crack in steticrary coniact

. Figure 35 SEM pholomicrogrge’t showing inleegranuiar orack in sisionary cortect
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Figure 38: EDS X-ray specirumn of material scrapad lrom the sids of the stalionaly coriact body.
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Flgure 57: EDS sowotram of greanish compound scrped from the aup mglon.
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Figure 38: EDS X-ray specinn of forous matsril scrapad from the cup nigion.

Mols: mw“mm
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Figume 39 EDS X-ray spacirim of material shavad from 8 naw bass.
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Figure 40: EDE X-rty specinum of forous mudecial scrapad from tha okd base.
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Flgure 47: EDE J-ray speotrurn of one of three samples of the white powder lakan from the cormaaior cavlly
~ below the wire sex/.
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Figume 42 EDS X-ray spectrum of the second of thiod sempies of i wiile powger,
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Flgire 43: EDS X-ray spactrum of tha third of ihree sumpies of the white powder.
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Figurs 44: EDS X-ray apectium rmaberial from ped of sia¥onary contec.
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Figure 45: EDS X-ray spectrum of the crack suriace.
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Figire 48: EDS X-ray spectrur of the greert deposit from: feminal of stalfonary contact.
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Figue 47: EDS X-ray spacirum of the biaok deposk from lerminal of movabie ooniact,

Nole: Nomingl ageilastions glven fer pluolcaniormgeispiis.
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v ) 48: Photormicrograph: showing dexinciication in staianery ooniact

Figure £5: Pholamicrogrph showlig dartciication in stationary contacs
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15000 Century Drive

Dearbom, M1 481201287

FAX {313) 322-1614 January 6, 1999
To: Q. Stevens (313) 22-30668 {(313) 2007224 FAX
From: P. J. Nalics (313} 33-TEA58

Bubject: Spead Control Cut-Off Bwitoh
Pwt Numbar: F2VY-SFE24-A
Specification:  Not Provided
Suppliar: Texas Instriments

Recaived:  Farlicis acrapings wens taken from four areas of & ussd swilch (conmtact, oup, bass, and &
. white reaidus) a3 well s from s new base on January 5, 1098,

Object: Parform EDS srulysas on sach of ths five arsas.
Conclugion: The reaulis are listed below in the Data and Analysis section.

Date snd Anelynia:

{¥Visual Examination, Scamning Electron Mlunmpy{EEH],

Enargy Dispergiva X-ray Speciroscopy {(EDS)
Scrapinge ware taken from tha side of the stationary contact body, the cup negion, the base and a
whits residue from the connecior cavity beiow the wire seal on & Used speed control cut-ff awitch.
A sivar of material was takan from a naw bass as well. Each semple was sxamined on-a scanming
- ghactron microwcope (SEM) using Energy Dispensive X-ray Spectrosooy (EDS). The following
olaments wers detected, In decreasing ander of slemental concantration (Figures 1 - 8}
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® Surtacn Anaiveis (continusd)

Tha material from the stationary contact body s most Ekely an ouicls of a high copper brass |
(approximately 85% nopper) base material with posaitiy » suffata. |

The materisd from the cup is biue-gresn colored, and is probably lwnhlrnﬂnnu!mddlurm
comtact maderisd, possitly & suliate, and fibare fram the base.

The new base spacirum B simiar to the oid bass speginim, The old bess has fllers (Mbere) along
with a binder matrial presant.

“The white residua Ia a combination of matsriats. numm u high phosphorys material, with
some plates of B-Al-K-rioh meterial mixed In. Thees are typloally faund in dry chemical firm

sxtinguishars. .

By: % §
J. Nailos (PNAILOE)

Labormiory Specialist

Encioaunes: Figuresa 1-8
. PJN/pin
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Fgure 1: EDS X-my specirum of material scraped irom the sida of the sixtionary corfact body.
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Figure 22 EDS gpecirum of gresnish compound scraped from the cup region.
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Enwrgy (v}
Figume #; EDS X-ray spactrum of mederiai shaved from a new base,
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Figum 5: EDE Xray specirum of Bbrous matwial scraped irom B oid bass.
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Figum 8 EDS X-ray apsctrum of ona of thres sarmpias of tha mmmmn
cannagior cavity beiow tha wine seal.
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Figurs 7: EDE X-ray specirurn of the sscond of Hhres samplas of the whits Dowler.
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Mok Norsind nesgriiastiona ghin for pholomiaragrphe.
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ED8 X-ray spocinam of tha biack deposil from area 7.
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