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Btate Farm Mutual Auvtomobile Insurence Company
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State Farm Insurance Companies

F.0), Box 413068
. Houstan, Tx 77241
July i&, 2002 Pherm {714 606-2200

Ford Motor Company
3 Parklane Boulwd, Ste. 300

Dearborm, Michigan 48125-25£4

RE: Claim Nunber: G
Date of LoRs: June 21, 2002

mmm_ . -
Dear Shawn Norton:

Encloged please find tha anawere te your questiona: 1. 6-21-02
Houston, Texas. 2. The brake preasure switch caught on fire while

000 miles, 0., Br=ak pressure

switeh {(cruime centrel deactivation ewitch) caugh on fira, 11. :
Bme attachad. 12. No. 13. BCAF: 281-443-1300 stock number: ;
2015245, _l4. See attached., 15, Burned in the fire. 16. Rone.

21, Ho 22, No—Is——FhwVEhicle waw a program car purchased in

Aug. or Sept. of 1954 from Texas City Linecoln. The insured £id

not knew the actual mileage.

Sincexely.

John Gigl
Claim Procesaing Spealalipt
{713) B895-3330

R

Hﬂﬁm: BLOOMINGTON, ILLEOIE 87171 0-0007
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State Farm Insurance Companies®

T
HEOEIYED
—n - ||w

duna 25, 2002 ' QUL -1 2002

ikl E

g R
 Our Insarad: ]
Date of Loss: _ June 21, 2002
Maks, Modsl, and Year of Vshicls: 1064 Lincoln Town Car

VIN: TLNLMETWERYB334748
Dear Sir or Madwmn:

Prrthwenat Frasvey Senics Ciriee

BGT Morh Gosurer Ddva
Housion, Toms THO4004

Siate Farm Mutusl Automoblie insurance Company Insunss the idantified vehicls. listed abova.

This vehice expecienced a fire ih the sngine compartment.

Stwte Farm® would ke to give vou s cpportunity ko inspect the vehicle and give yousn

wvamcsd notics of our poletiting stikrogation clalm.

Please comtact ma ot (713) BS5-2272 to sef up a time for your Inspeotion.
Sincersly,

Tammy .

Saplar Clsim Representative _

Siate Farrm Mutusl Audomoblle Insurance Company
(r13) Be5-2272 '

TR/MIEA044/0826020

HUME GFFICES: BLOOHINATON, ILLINQIA 51710-D00q

o nIL
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Houston, Texas .

Hamis County

DOL: Juns 21, 200
=g
Claim #:

Brandon Shiim =

Claim Rapresantative

Stats Farm Ingurance Company
P. 0. Box 41369

- Houston, Teoms 77241,

5707 North Gessner
Houston, Taxas 77240
Office: 7138952231
Fax: 713.895.2290

Tammy Marrison
State Farm Insurance Comparry

1994 Lincoln Towncar
Cialm #: 43R983110
Office: 713.898.2272

INTROSPECT
Licanss #: C-4800
1023-C 3™ Streat

" Langue Clity, Toms 77573
. Office: 281/332-D613

Facstmile: 281/332-0842
June 25, 2002
 RECEIVED
JUL 1§ 2002
NORTHIVEST FREEWAY C50




INTRODUCTION

- Juna 24, 2002, Monday, Kathy Grafton, State Farm Insurance Company

requestad a Fire Origin and Cause Evaluation of the above captioned
ions. Tha scane Invastigation was schedulad for June 25, 2002,
Tuesday betwesn 5:00 and 10:00 a.n.
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DETAILS

Junae 25, 2002, Tuesday; approximataly 09:30 hours Doug Holmes and

Lioyd Young arrived at the fire scene.

Approximataly 16:30 hours the fire scana evalustion was completwd for
the day. _
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SCENE SUMMARY

The striscture is 8 1-story, wood-trame, single-family residence, " Tha
structure faces approximately 360° magnetic north. '

DESCRIPTION OF STRUCTURE:

Tha roof was compaosition over v.r_nod dacking.
Thea siding was brick.
The foundation was concrete lllb._
The residence was bullt In approxdmataly 1972,
111- houss was sub-divided as follows:
. 4 Bedrooms
Floor: .  Carpet and pad
Walls: " Sheatrack
Colling:  Shestrock.
« 2 %3 BATHROOMS |
" Ploor: - Vinyl Tha : o
Walls:  Shestrock [Wood panallnn over Mnﬂ: ln thu %
_ bathroom.] _
Calling:  Sheatrock
" LMHENDDH '
Foor: Catpet and pnll

Walls: Sheatrgek -
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KETCHEN
Floos:: vinyl tle
Walls: Sheetrock
Celling: Sheolrock
PEN
Foor: Vinyl tiie
Whalls: Wood paneling
. Calling: Shastrock
BREAKFAST NOOK
Floor: Vinyl tlls
‘Walls; Sheetrock/Wood paneling
Calling: Sheatrock
DINING ROOM
Floor: Carpet and pad
- Walls: Shaetrock
Calfing:  Shestrock
UTILITY ROOM
FMoor: Vinyl Hile _
Walls: Shastrock/Wood pancling
Calling: Shaetrock
FOYER .
Ploor: Vinyi tle
Walle:  Shesirock
Cefling: Sheetrock
mu_ ..
Floor: Carpeot and pad
Walls: Shestrock
' Calllng:  Sheetrock

'ﬁpmlng contained Flbarglas ndulation [6 %”].
_Thie attic access was located In the haliway I front of the niasber

. heddroom. Itwundmp—trpe_mnulw.
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GARAGE: The parage was attached by a breezewny. The breazeway
allowaed the products of combustion to spread from the garage Imto the
g_nmmn.u:lcnfthnm

Tha garage contained two singla metal garage doors. There was an
automatic garage door-openar above the 1954 Lincoln Towncar. The
device was a vicim of the fire.

Tha walls of tha garaga wera exposed studs.

Tha caliing was axposed Mjuhu.

' FIRE SCENE RECONSTRUCTION: [The process of recreating the

physical scene dizing ine scene analysls through the removal of delyis and the
repfscernent of contents or structural efements in thelr pre-fire positions. ] [NFPA
221-1-3, 11-7: NFPA 1033-3-2.8.2; NFPA Handbook]

';I;haﬂremremrﬁtrudionallmvad Investigatoes to see the fire pattems on the

exposad surfaces and make a more accurate origin anatysls. fAFPA 921-11-71

Tha two matiresses were repositionad with the ssalvbance of the
Insured . The fire scene was intact with the sxception of
tha matiressas.



UTILITIES

- ELECTRICITY: Raliant Enargy/HLEP provides the slectric service for
the los. The Westinghouse elactric meter (Serlal #56.365.130)
displayed “B-7-5-4-7* at the time of the evaluation.

Tha elactric service anterad the dwalling approximately ten feat wast ) f
of the southaast comner of the structure. .

The branch wiring In the structura consieln of coppar wiring.
An Interior breakar box 1s located on tha south wall,

fﬂ:- hgirmlt breakers ava In the followiag positions (upper-left to lower-

Ampera Typs Position
MAIN: Unknown Double OFF
01> 15 Single OFF
02> 20 Single OFF
03> 20 Single TRIPPED ,
04> 20 Single OFF
05> o0 Double OFF -
= 15 Single OFF
or> 15 Single nFF .

20

_sitnh - OFF
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‘09> 20 " Singla orr’
10> 15 Single OFF
11> 15 Single OFF
12 20 Single TRIPPED
13 15 Slogle OFF

DOMESTIC GAS: The domsstic gas service Is provided by Radlant

 Energy/Entax. The Spragus brand mater (Sarial #4570796) I located

on the aast exterior wall. Tha mebter resding at the ims of nspactian s
"§-8-3-8". The maeter Is reportad to have heen “"ON" at the timw of the
loss. ,

MHIllludnmﬂﬂnﬂIImIHlﬂmhmm There was no
avl:lunnu of fugitive gas anomaly such a8 a Iow-uﬂhr explosion or flash

'ﬂ'ﬂ'ﬂ?}?

WATER HEATER:! The Rhoem, 40- gallori, gas fusied water heatet is
located in the northwest comaer of the Utility Room. The control lsin-
the “ON" position. Thnmnlnhhthu‘ﬂh!ﬂ'pmlﬂm.

Fire patheamne, witnesses, and/or chamistry and physics of fire
aliminated the water hester as a fire cause.
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HVAC: The horizontal fumace is located in the attic nsar the drop-

stmirway, The thermostat is located In the hallway. At tha time of the

fire, the "mode™ switch Is in the “COOL" position, and the fan switch is
In the “AUTO" posltion. Tha return air io locatad In tha hallway across

" from the master bathiroom.

Fre patterms, witnessas, and/or chamistry and physics of fire
_tllmlnalald the water haater a8 a fira cause.

L2

SMOKE DETECTORS: There was no evidence of a smoke detactor,

SECURITY SYSTEMS: The structure was not. protectad by a sscurity
sysbem.,

FORCED ENTRY: Tha fire dapartment foioad entry as follows:

= ¥ehicle trumk.

= Garage passage door,
» mldannq:dmr.'
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None reporbad,

CASUALTIES

RANZ-025-4 10717
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EVIDENCE

Juna 25, 2002, Tuesday, a sexies of color photographs wers takan by
Doug Holmes and Lioyd Young.

Sl

Juna 25, 2002 a color videotape reproduction of the scene was taken

by Lioyd Young and Doug Holmes.

Eng2-025-R 19718
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FIRE ORIGIN and CAUSE

IR Sai/ 920710331

'FIRE CAUSE: Tha cause of this fire is ACCIDENTAL.

FIRE. ORIGIN: The area of origin of the fire Is located 1n the
- . engine compartment of the 1994 Lincoin Towncar. The point
_ofnrlgln I:ma‘crulnt:unu-ullrnhnlnhhsmtdi

‘IGNITION SEQUENCE:

 Bquipment Invalved In Ignitioni Crulse Control Brake Disable
 ‘Switch. [Tems Instruments]

. | | .-rmmoﬂ-mtuugnm:.mmmardm.
| -

Source of Heat of Ignition: :I.J:-vnll:blthrranm ul:tlupnlnl:-nf
origln.

' 'Ignlunn Fackor: Tha Crulsa Cnntml Brala Disable Switch canlar
‘degradad allowing the ansrgized switch to ignite lapking braks fuld,

- -. MTEHIAL IDENTIFICATION: [REDUCING AGENT]
_ 'Farm: Sealer
.. Type: "Dupont” {E. L. Dupont DeNumaerouls] Seafer.

- : S . . : ERR2-&28..4 19710




FIRE DYNAMICS: [FIRE MOVEMENT]
Materials: Sealer

'Avenuss: Tha fire burnad inslds the passenger side of the angine

compartmant spreading throughout the engine compartmeant. The fire
then spreads upwards and outward to the calling and walls of the

‘garaga

SHOKE DYNAMICS: [PRODUCTS OF COMBUSTION]

| Materials: Sealer, ignitable liquids, ol restdue.

Amull m:uuhmﬂadﬂtmmutﬂumnnﬂmhmhm
via the attic of the breezaway.

THERMAL CAUSATION HYPOTHETICALS (HEAT SOURCES):
Utliizing the scientific method, the following heat sourcas ware

- considered and sliminated due to bum patterns, observation of

witnessas, fire chemietry, fire phvdu, arc mapping, lmlfnr damags
anatysis:

. Discarding smoking matarials

Elsctrical distribution maifunctions

. Appllance malfunction .

-' Children playing with matchas

y Im:nndlurr

 EXPLOSTON: Thera was no documentary, demanstrative, or plysical
' Mnnummmm-wmwrmmofmm
','IanIMMMMMMHEMHM 5

I'l!'lﬂbﬂl'lﬂﬂlhlhd




VEHICLE INFORMATION

1984 Marcury Lincoln Towncar
VIN#: 1LNLMSIWSRYS33476

Temphe; Texoas I
Vahicle Welght: $000:#

Doug Holmes interviewe dNwho advised the following:

Mr-mnupmloul.ﬂmmrudlnﬂum
. Thunrmmwﬂu'folluwlnnmrlm'
o Crulse Control
o Power Windows
o Power Locks
o Automatic Transmission
o Caseette Tape/Radio _ _
"+ My ife drove the veliicie on the aftamoon before the firs.
L THiunpqntnffuililunhlm. |

"« The last repalr to the vehicls was made to the rear air bags.

"4 Thafual cip was I position. The fual door was closed.
"= The following systems were examined and eliminated:

- — L ——

rae, 4w
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The exchaust system
Ignition

Pual system
Emisslon System
Powet Steering
Transmicslon

Raar and

Luba

Cooling System

= .'rluuhlnhtlﬂa was photographed by Doug Holmes
Tha Shifting Lever was In the *Parked” Position

Parking Brake was not engapoad
~ Windows wara up

e Tan o’ Y PP B
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FIRE ORIGIN

The determination of the origin of this fire Invaived the coordination of
Information derived from the recognition, isenthtcation, interpratatian, and :
correlation of validated bum patterns; ohservalbions of winesses; and an snalysls
of the ohemistry and physics of the fire. (NFPA 921-01-15-1)

BURN PATTERNS

Flre pattamns are the visibie or measurable physical efects that remain after &
fira, (NFPA 921-01-4-3)

~ [01] BURN UNDER DOOR. i#har # door is cosed an & s, hat gasas

(baing fighter} can escape through the spacs & the top of # clased door,
resulting in oharring. Codf air may enter the compartment at the bottom of the
door. In & Ry davaigpad room fire where the hot pases axtend o tha flogt, the
hot gases may escape under the door and ceuse dharring under ihe door snd
possitly through the thrashold, This can 8leo ocoir I glowing debris 188 apainst
-m.-.- door eftfer on the inside or the outside. (NFPA 921-01-4-2-2; 4-2-2 [b]).

The abova captioned bum patharn was not cbssrved.

[02] HOLES BURNED THROUGH THE FLOOR. Holas in ffoors may

- be caused by glowing cambustion, radiztion, or an pnitiie kquld. Becatise the

surface bfow 3 fguid remeins cool (or at least below the boliing paint of the
Houkt) untl the Kqeid i consumad, holes in the foar Irom buming kmitihie

- Nguids may result when the ignitihie Sguid has soaked into the floor or

accurmeated below the floor favel, Evidence other ihan the fiole or B3 shape &
nacessary to confirm the cause of & given petiern. (NFPA 921-01-4-2.2; 4-2.4;
_4-_3.-3 ; 4-16.1.4; 4-17.7.2)

The above captioned burn pattarn was not observed.




:' Thllbmnptlonad bum mmnﬂtﬂhﬂm

{05] BURNING OF CARPET UNDER FURNITURE. Ira fre o
' Wmmmmmmm#mmmmm -
N 'mmmmmma-mmmmummmmwm

e AR TR e mm e memp e e e dr TS s e

[03] HOT GAS LAYER GENERATED. 77w radiant fux from the
overfesd ot gas layer can pyodiioe damage Lo the unpar SUfaces of covibents
and foor covering materials. This commonly bagins as the environmarnt within
the room approaches Rashover conditions. Simiar damige to foor surfacas fiom
radiant heat freguently ocowrs In adiacent spacas piside rorms that amm Rty

. imuived in fire. Damage to haivay fpors and porches are sxampies. If the fire

doas not progress & 1 room involverment, the damage nay include bilstering,
charring, or melbing. Protecied strfeces may axiilit no-damage. At this Bme in
the fine development, 3 fine of demarcabion representing the fower extertt of the
hot s layer may forn on vertical surfboes. The degree of damage pensially wil
be unifoim axvapt whare thare 15 drop dowiy, buming of solbled Mems it are

‘sashy gnitad, or profected areas. Demage o the undersidas of furnishings below

the battom of the ot yer i5 unlfely. (NFPA 521-01-4-2.3) ;
The abova captionad bumn pattern was not observed, | ;L

[04] CHARRING THE UNDERSIDES OF FURNITURE. 7o s

prograsses to full room nvolvernant, damage found ot fow Jovels in e room

coun (o and including the foor can te mone axtansive die 1o the affschs of high
radiative Rux and the convected heat from the dascanding hot gas lsyer.

Damage can tnclude charring of the undersidas of Ramilture, burning of carpst :
under famiiturs, uniform burning sround (abis legs, Brning of bassboards and }
the undiarsidas of doors, s burning an foor covering ki comers, Hubsmbe
birned through carpat and Toars. {HFPn 921-01-4-2.4} i

Demage can knclude charming of the ndersides of fumitune, buming of carpet ;

unger fmitune, Lniform buming around (alis legs, buraing of basehoards and _ ;
the unaarsides of doors, and Birming on floar coverkg in comers. Holes can be ' -'

burmad throagh corpet and floors. (NFPA, 921-!11-4-2.4]

o .-:-"I_'l'uubnveupﬂonld Ilumpm“ not ohsarved.




. [06] UNZIFORM BURNING AROUND TABLE LEGS. 2 fre

progresses {o fulf room involvemsnt, damage found st low fevels in.the room
down o and incliiding the ffoor can be more axtansive due ko the effiects of kigh
radiative M and the convectad fisat from Bhe descending hot gas iaver,
Damage can indixde diaming of the undevsidas of fumfiurs, mwm
under fyriture, uniform burning around tabve fegs, burming of basebnards and
the unciarsides of doors, and burming on Roor covering in comers. Holes can be
bumad dyough carpet and ffoors. (NFPA 921-01-4-2.4)

: Thlabnnupﬂnnallhumplthmm:mtm

[07] BURHING OF BASEBDARDS. If & fire prograsses o il room
mvolvement, damaoe found at loiy levels In tie room down (o and incuding the
floor can-be more extensive dus to the effects of high radietive fux and e
convectad heat from tha descending hot gas laysr. Demage can nciuds charing
of the undersides of aniture, burming of carpet under Raniture, uniform buming
around tabie legs, buming of Lasabaosrds and the undersidas of doors, and
burning on Roor coverlng in cormers, Holkes can be burred through carpet snd
Hoors, (NFPA 921-01-4-2.4)

Thuhmnpﬂmudhummn.wumm.
[08] BURNING OF FLOOR COVERING IN CORNERS. Ira fic

progresses to fill room kivolvement, demage found st fow levels In the room
dowr to and including the loor cavt be mone extansive due to the offecis of hich

" radimiive o and the corvedted hast from the descendling hot gas layey.
- Damaga can include charring of the undersides of ftrniture, burming of carpest

under fiamiturg; uriform burning arourd tabve legs, mnrww‘

“the undiarsidas of doors, and burning on 1ioor covening T cornsrs. Mmbe

brned ﬂvnm'z carpet and floors. (NFPA 921-01-4-2.4)

- The above captioned bumn pattern was not ohsarved.

| aneg-925-n 19728’
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[09] CHARRING i the carbonaceous mabena! that has baen burned and has
2 biackenad sppesrance.

Many strfaces are decomposad in the heat of a fire. The Binder In paint wilf char
and darken the color of the painted surface. Walpaper and the paper surfbes of
gypsurn waliboard will char whan heated, Vinyl and otter plastic surfaces on
walls, foors, lables, or cotriters also will discolor and char. Wood surfocas also
will char, big, because of the gregter sigriitcance of wood ohar, 1 s balng
treatad in greater datail In %-5.1 ihrough 4-5.5.

: mmwmwwmmmmmmm
frd the ansas of greatast burning.

mmswmmmmmﬂmm When exposad to

Simvaing temperatirss, wood undergoes chemical docomposition that drives off

- gases, water vapar, and various pyrolysis procurts as smoke. The solld residoe
that ramaing s mainly carbon. Chay shrinis a5 X forms, ant! davelops cracks and

Analysic of the dapth of chairing Is most raliable for avaluating fine
spread, ratfier than for the establishmant of spedific burn times or
rikensRy of heat ivom adfacent burning materials. (NFPA 921-01-1-3,
+5l1 - +5l5l}

Tha above captionad burn pattern was shsarved.

[10] CONSUMPTION OF COMBUSTIBLES. A pacterns are the
' visihie or meesurable physical affacts that rermain sftor 8 fire, These include

harmal effects on matevials, such as charing, addalion, consumption off

combustiiles, smoke and sool deposits, distorifovl, malting, color changes,
- changes in the character of mataials, mmwmm
{NFPA 921-01-4-3) .

Thnllmumptlumdh:mpuhmmm
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[11) CHANGES IN COLOR. Fre patterns are the visible or measurable
physical effects that remain after 2 e These Indude thermal affedls on
materdals, such as chaming, wddation, consumgtion of combustities, smake and
soof depasits, distortion, melting, color changpes, changes in the characler of
materials, struciural coffapse, and other affects.

Combustible surfaces wilf be darkened by the beginnings of pyrolysis, be bumed,
o be In varous siages of charring, ncluding the tolal foss of maberial
Noncormbustible surfaces, such as mineral materisls or metals, may extibé color

changes, oxidation, plysical distortions, or melting.

Other dreumstances and effects tat may ba considared slong with analvzing the
springs Inciude the loss of mass and materlal or depth of char to bhe frame i
constructed of wood, Simitar analysis may also Include color chanpes, possibly
Incfcaling intansity, in matal famas. SUY other effects for comparative analysis
Inclixde considerations of the covering materis! of the springs. The absence of
materisi may indicaie that the portion dlogar tp the sotvoe of heal, wifle the
presence of materials may Indicate an area more remote from the heat source.
(NFPA 921-01-4-3, 4-14)

The above captioned burn pattem was obsarved.
[12] CHANGES IN CHARACTER. FAre pstierns are the visibis or

messurable physical effects that remain after a fire. These include tharmal
afTects on malerials, such as charing, oxidation, ConsLmMpbion of combustiives,

.Smoke and soot deposits, Fstortion, malting, color changes, changas In the

charactey of materisls, structiral coliapss, and other effact. (NFPA 921-01-4-3)
Tha above captioned bumn pattern was cbsarved,

[13] STRUCTURAL COLLAPSE. 7he avidentiory and intarpnatative valve
of fire patiens may be as vaiuable as the identiftcation of 8 pobential igrition
source, such a3 an incendiary device in on arson'five or & appdianes & an
accideial fire. Fre patternis are the visitis or measuyable physical sffects that

- remaln after a fire. These indludie thermal effects on materials, such as ohamng,

axidation, consumption of combustibies, smake and soot deposts, distortion,
melting, color changes, ohanges In the character of matarils, structurs! collapse,
and other effects, (NFPA 921-01-4-3; 9-3.1)

Thaabuunpﬂumd.llum pntlll'nwu not obhserved,

L T



[14] PENETRATION OF HORIZONTAL SURFACES., Panatration of
horlzantal surfaces, from above or befow, can be caused by redignt hest, direct

fame impingoment, or localized smokderdng with or withoit the affects of
ventiation.

Panatrations /n 3 downward direction sra oftan considered unusual becairse the
maore natural divection of hast movemeni s upward through the action oFf
buayancy, In Rdly feshed over compartinanis, however, hot gasas may be
forcad thwough smafl, pre-exdsting cperndrigs in 8 oo, resulting in 8 penabation,
Pengirations may aiso arise gs tha rasuit of intevise duming under funiiLye ems
such as polyursthane mattraseas, couchas, or cialrs. Raming or smoldering
under colapsed ffoors or rools can alse Jead Io floor pencirations. Dowrwan
penetration, such as a hole burned into & foor or tabletop, may need o ba noted
and analvzed by the investigatar. {(NFPA 921-01-4-3.3)

Tha abova captioned burn patiern was observed.

[15] SLOPING SIDES OF A BURNED HOLE. Whether a hole burned
intp & harlrontal surface was craatad fham above or below may be identifted by

an examingtion.of the shping sides of the hole. Sidss that siaope cowrmward from
above toward the hole are indicators that the fire was ffrom above, Sicas that are
" widar at the bottorn and siope upward towand the center of the hole indicele that
the fire was from below. (NFPA 921-01-4-3.3}

Tha ihﬁﬂ’;aptlomd burn pattarn was not obsarved.

[16] MOVEMENT TYPE BURN PATTERNS. mmmw
patterns are produced by the growth and movement of fine and the products of
combustion away from an inital heat source, If acourately identifted and'
analvzed, these patterns caii be traced back &0 the origin of tfre heat sovrce that
prodiucad them, (NFPA 921-01-4-4.1)

A Tha above captioned hummﬁuum
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often uﬁhmﬁmﬂmym '
" Frograssive changes in dapth of char ihat are wwmmmmmma ' E

[17] INTENSITY TYPE BURN PATTERNS. Aame and heat intensity
pattems are produned by the response of materials o the eMects of varfous
intensities of heat exposure. The verious heal affecls on a carlpin matenial can
oduce lines of demarcation. These lines of dermancation may ba halpfid o the
investigalor in deterniring the daracleristics and quantities of el maperials, 25
walf as the direction of fire spragd. (NFPA 921-01-4-4.2)

This above captioned bhum pattern was obearvad.

[18] DEPTH OF CHAR. Analsis of the depth of charing Is most refiabie
for evaluating fire spread, rather than for the estabiishiment of speafic bum
times or imtensly of heat from adfacent burning malerizls. By measuring the
relabve deplhh and extent of charing, the investigator may be able to datermine
what portians of & material or construction wers axposed the longast to & hoat
sSouree, The redative depth of char frove polit to polnt Is the key to appropviate
usa of charring - locating the places where tha damage was most severs cue o
exposure, ventiation, or fuel placernent. The investigator may then daduce the
MMMMMWMMMMMVMW
heat source. (NFPA 921-01-4-5.3)

The above captioned burn pattern was observed.

' [19] FUEL GAS DEPTH OF CHAR. Whdn figithe fel gasas are the

Initial fuel sources for fres, they produce relatively even depths of char over the

[N T

spread may exdst only in those arees to wiich the fire spreads from the intial
focations of the pocketad Rl gases.

mmwmmmmm ihe point of gas fa3iage, as )
berring may continue there after the original guantty of gas ke consumed, This §
charring iy be highly localized bacause of the prassurtaed gas Jobs that can :

- adst ot the Immediate polnt of leskage and may assist the investigator in
locating the feak. (NFPA 921-01-4-5.4)

Tha abhove captionad burn patbern was not obsarved.

_._
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[20] SPALLING. Spafiing is the breakdown in surface tanslle strength of

conerele, masoiny, or biick causad by exposure to ) temperaiuras and ratas
of heating resiting in mechanical forces within the materisl. These foroas arg

Defleved to rasult from ona or more of the fofowing:

{8) Moisture preser In uncured or “greenr” concrele

{b) Diffarential expansion between neinfording rods or stoef mest and the
SIrTOUNIngG concrste

(c) Differenital expansion between the concrete mix and the aggregate (This ks
most comymion with siiicon y,

{d) Differentisl expansion between the fine grained surfadce fnkhed layers and
the covursar gralned imerior Gyers

{8) Differential sgansion batwaen the fire expased surface and the interfor of
the siab

Spaliing of concrete or masonry surfaces may be caused by heal, freezing
chemicals, or abrasion. It may be more readly inducad in poorly formdated or
finishad surfuces. Speliing & characterized by distingt lnes of striation and the
oss of surface mateyis) resulting in crackdng, Mm and ohipping ar in tha
mm::rm::nmmm

Spaling of concrate, masonry, or brick has oftan been finked to unusually Rl
temperaiyres caused by burming accelerant. Wiills spaifing can invoive high rotes
of* heal release or a8 rapid change In temperaiure, an acoelerant need not be
involved. The primary machanism of spaling iIs the expansion or comtraction of

the sunface wihiile the rest of the mess expands or contracts at & diiferant rats.

Spalied araas may sppear fghter in color than adizcent areas, This Bghbening can
ba caused by exposure of dean subsurface malerisl. Adjacent arsas may also
tend to be sooted,

 Another facior i the spaifing of concrete is the foading and strass Iy the mteris!

at the tima of the fire. Since thase high-stress or high-load araas may not be
ralatad o the fire locatlon, spailing of concrete on the underside of calings or
bearns may not be divectly over tha orighh of the fire.

" Spelfing af concrete at a fire scene has been, in the past, thougiit to ba 3 posithve
" Indicetor of 8 #auid accelerani-invoivad fire. The rapid cooling of & hextad mass

of concrate, brick, or masunyy can also cause speiing, A conynon source of rapld

cooling in 8 fire studion ks extinguisiment by waler.



[ ¥ 1L I W R PP

B e ————

The presence ar sbisence of spaiiing at a rire scana showld nots in and of iself, be
construed as an indicator of the presence o absence of Bpidd Raed sccolerant,
The presence of nitiie fguids wilf not normaly caiise spafing benesth the
strface of the fquid, The ablily of the strface io abword or hokd the Bguid may
be a factor in the prodiction of spaliing, ospecially on horlzontal surfaces sich as
coricrebe floors. For exampls, & peinisd or sealad conorete foor Is unikely o
spafll. Raphd and infense heat devefopimant frovn &n igritible Bquid fire may cause
soaiing on adiacent surfacas, or 3 resiftant fire may use spaling on the
stirface after the ignitibie Squld burns away.

Slince spaliing can occur from sources other then fires, It s desirable to

- defermine whathar spafiing was present prior to the fina,

Overall, & should be noted that the impartance of spaliing to the fire lnvastigalor
fes it the documentation and analysis of & heat sourcs.. (NFPA 921-01-4-6)

The above captioned bum pattern was not ohserved.

. [21] OXIDATION. Fregatiems ans the visiive or measuralve physicsl

affacte that mmain after a fre. Thase inciitie thermal afcls on materinle, st
as charring, addation, consumplion of combustibles, smoke and 560t daposits,
distortion, malting, color changes, Whﬂnma’m
structural cilaose, and other affeds.

Chddation Is the basic chamical procass associabad with combustian. m#

-Some matarials that do not burn can produce Snes of dermarcation and fire

pattems of use to ffre investigators. Oxddation for these porposes may be defined

- as a combinaifon of axyven mmmum mdq.wuﬁmats

Wwwn@w

. 'mmwmmmamdmmdmwm The

' higher the temperature and the longer the time of expasurs, the more
- pronounced the effacts of axidation viall be. Bare galvanized steal with mild

haating wii gt & dull whitish surface from oxidation of the zinc caating. This

- widation aiso aliminates the protection that the Zing pdve the stesl, I¥ the
- unprohacted steed is wet for some Bme, & will than rust. Thus there czn' be a
' patiem of rusted compared to nonrusted galvanized steel.

B o L



When uncoated lron or steel s wddized in o firg, the surfics first gats 3 Hue-
qray didlnass. Oxidation can proceed to thick layers of oxide Hiat can fake off
After the fire, if the metaf has bean wet, the usual rust-colonad codde may
apea.

O stainless steal surfaces, mild cxidation can give color finges, and severe
axidation witl give a cdull gray colar.

Copper forms a dark red or bieck axdde when exposad to heat 'mambr#mt
sionificant. What is significant ks Hhat the oxidation can form a fine of
cemarcation. The thickness of the aodde can show greater fire conoltions, The
more § Is hasled, the grealer the cxidstion, Thess color chiargas can fovm fnes
of damarcation. Bum petierns croated on maial appliance cabinets may be
falphtd in determining fire origin and direction of travel, Rocks and soff when

4 o !

Soot and char are siso subject o axidstion. The dark char of the paper surfece of
oypsin wallboard, soot deposits, and paint can be.oxidizad by continued

axposure to fine heat, The carbon wilt be oxidized o gases amxd disappear ffom

whatever surface it was on. This will resuit in what &5 known as olean bum.
(NFPA 921-01-4-3; 4-7)

The above captioned burn pattem was obsetved

[22] MELTING OF MATERIALS. Fine patiams are the visiie or
measuraile physical effects that remain after 2 firs. Thase inclixia tharmal
Sffects on materlals, sch as charming, axkietion, consumption of comiiastibles,
smoke and soot depasits, distortion, melting, color changes, dianges in the

-mdnﬂm stnctural collapss, Wuﬂ:ﬂ-m

MmmwamaaMWMammwm
The bordar betwaan the meited and solld portions of a fusiblie materisl can
mmwmmmmmwmmm
mmmm

mﬂrmm“ wmummmﬁnmm

wmwmmwmammw
oF range is oheracteristic for each mateiy/,
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Melting temperaturas of common metals range from as low as 338°F fo 370°F
(170°C to 188°C) for soider to 25 Righ as 2600°F (1460°C) for stea], Wiven the
metals or thely residives are fotrad In fine delnis, some inferances concerning the
temperatires in the ire can be drawn.

melt al rather low temperatures ranging from around 200°F
{93°C) to near 750°F (400°C). They can also be consumad in a fire. Thus, the
malting of plastics can give Informatfon on temperatures but mainly where there
have bean hot gasas it itte or no ffama in that immeadciate area.

Glass mells or softens over & 18nga of temperatures. Neverthaless, glass can
give useful information on temperatures during 3 fire. (NFPA $21-01-4-3; 4-8)

Tha above naplhnad burm pattam was observed.

[23] TEMPERATURE DETERMINATION, I the investigator knows the

- approvimate melting temperature of 8 materksl, an estimate can be made of the
‘temparature o which the mefted material was subjached, This knowiedo's msy

assist in evaluating the intensily and duration of the haating, the extant of heat
movemant, or tha relathe rates of heat rejanca from fisels.

Wihen using swoh varialie malanials as plass, plasiics, and wiite pot meteés for
making temporaiure determinalions, the lnvastipstor & catlonad that thens are
3 wide variely of melting fermperatures for thase genaric materials. The best
method when utifigng sich materials as temperaiurs (ndicators Is to ake a
sampie of tha malerial and have Xs malting temperstire asoartalned by 3
cornpelent Bboratory, mm or mekalfirgist,

Wood and gasoline birn ot essentiafly the sarme flame bemperature. Tham
temperaiures aoiveved by all hydrocarbon fuels (piastics and ignitibie Squids) and

'-MMMWHHM Mmmmmw

Mm
The lemperaturs achiasved by an Xam. at 8 given location within a structtre or ffre

- a3 dapends on how much i i haated, The amourt of hasting dapends on the -
temperalira and vielodiy of the sirfiow, the peormetry and physical propanties of

the heated Remy, R proxdmily to the source of heal, and the amount of heat
enargy prasent. Burming metals atd hghly exotharmnic chamical reacions o
produce temperalures sigrfficantly highar than those craabed by hydrocerbon- or
oefuiosio-fucied fires, - :

(L P )
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Identifiabie temperaiures achieved in structural fires raraly remain above 1900°%F
(1040°C) for fong perfods of tne, These identifable temperstinas are
sometimes calfed “effective fire temperatums, ” for they raffect physical affects
that car be defingd by speclic temparature ranges. The lnvestigator can use the
-analysis of the meiting and fusion of materisis o sssist in astabishing wiether
highar than expecied hoat encrgy was prasent. (NFPA 921-01-8.1)

. The above captionsd burn pattern was observed.

[24] ALLOYING. The maiting of ceriain metsis may not 2iways be caused
by fire temperaiures higher than the melals’ stated meiting polnt. Jtmaybe .
causad by slfoving.

During a e, & metal with a nelativaly jow meiting point may drip onto obther
metals that oo not often mat in fires. THis phenomenon. can also occur when
camponent perts of a hasted object ars In contact with- sach othsr. I the fower-
melting-temparature metal can mix with the higher-melting-terperatura metal,
thnt mixtene (alfoy) Wil meft at 8 tamperaiure jass than Hia meifing tempersiune
af the higher-meiting-temperature maiaf Bnd i SOMe CASKS f8Ce than that off
olther melal Examplas of ralatively low-meling-femperalure melak sre

- aluminum, 2inc, and lead.  Matals that can be sifeclad By alfoying include cnpper

and fron (sheel), Copper sifoying is often found, M#m (shew)) affoying might be
Tound in only & few casss of sustained fire.

Copper witing and tubing or piping are oftan affecled by alfoying, Drips of low-

- mefting-temperaiune matal may simply stick to tha surface ¥ the haating has

“baen brisf. With further hesting the fow-melting-temperatura nretal will wetl the
surface and bagin to mbe Alumingm can mix through the wire or wall of the

. tubing fp give a yeliow alloy &t about 10 percent sluminue, but that I not often

found, More commonly the sluminum witf mix in higher proportions and ghe 2
brittia sivery aflay. The surface of the spat of ahaninum on the surface of the
COpoar i3y appaar gray, and tha suriace may be fsinly dark near the coppar-
afumimen inforfece. Copper that has been aioyed with alurminum will ba very
brittle, For axampia, WWMH#HM##MMMM
o brask there.
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When Zinc affoys with copper, a yliowish brass wilf result. Becsuse Zine Is fess
mmmmmmmammw

Afoys do not form readlly with sipel In fires. However, If aluminum or Zine i

mwawmmammmmmmmwm
from alfoying.

ymmmwm&mmm tha
alfoy may corrode amay, leaving. neal holss in iubing or Bunt ends on wires.
Thape aggas will not have the appaarance of msiing.

Alfoving may be conflirmad by melaliungical analysls, and the aiby may be
ientiffad. When metais with high malting ermpersiures are found to have
meltad due to alloying, It iz not an indication et scosierants or unusually high
WMMM he fire. (NFPA 921-01-4-8.2)

The above captioned bum pmmwunutm

- 125] THERMAL EXPANSION &DEHIRHA‘I‘JIOH. Many mabariis
. . change shape temporarily or parmanently Guring fives, Nearly i commeri

materials expand when haated. That can afect the inkegrily of solff structunes
wihen they are made from differant maberfals, If ona mxbarial spands more tian
mmmm mmmmmmm
struchrs (o fall.

mm#MMWMMaMMMIMMB
- caused by the progressive loss of strangth of the stesl, The more the foxd on any
. - unrestrained stes object; the mora wil be the deformation for @ given time and
.. - hemperatune. Bending is not 3 matter of melting. Thevma! axpansion can also be
. .aﬂmmmmwmmrmmwmmwm

MMMMWM thermal egansion, mmm
off plastor walls and ceflings may expand and separate 1om el suppoit bth,
This breaking away of the plaster can produoe Enes or arass of heat dernancation
- - glsolaying V pattams, Um WWmm
. ‘NFPA 921-01-4-9) _
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[26] SMOKE AND SOOT DEPOSITS. Fre patterns are the visibie or
measwable physical affects that remain after & fira, These indiude thermal
effects an rmaterials, sud't as charring, addation, consumplion of combustiiias,
smoka 3nd sook deposits, distortion, meRing, color ohangss, changes in the
characler of materials, structural collapse, and other effect.

Fuals that contain carbon can form soot in their flames, Petroleun prodiucts and
will commanly daposit. A spacific daposit shows whare there has been 3

. particuiar fuel load. Soot afso deposits on surtsces by settfing. Such general soot

dapasits show mevely that soot formed neatby but do hot indicale the specific
SO, .

Smoke and soot can ooffect on cooler suriaces of @ budiding or iis corndents, often

on Lppar parts of walls in rooms adiacant io tha fira. Simoke, aspecialy from
srmoidering fires, fends (o condense orr walls, windows, and othar cooler
Surfecas, Sacause Jeposits of pymlysis products tand to be widely distribitec,
mmmmmmmmafm

Smoke condensstes are shadas of brown mmsmm
condensates carr be wet arxd sticky, thin or thick, or drfad and mesinous. Thesa
fame, the depasits wil ikaly ba a midure of soct andsmioke. When smoks

deposits are subsaquently heatod in 8 e, the brown depast may be changed It
cofor, textvre, and compostion and may bacome darker or charred.

Soma fires might produca only dhy soot depasits that wipe saslly from windows

" OF other surfaces. mmmmwmmmamwm :

that setties on them duririg and after sooly firas.

- Both the mmwwmwmumwd

- windows ar other surfaces by profonged exposune o e,
“(NFPA 921-{11-4-3 4-10)

. Tha above captionad t_lurn pattam was obwarved.
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[27] CLEAN BURN. Clean burn is a pheromenon. that appaars on
nonoovnbiistile surfaces wian the soot and smoke condensate that wooks
norm3lly ba found sdhering to the surface Is burned ot This produces 2 dlaan
arae sdiecent to areas darkenad by products of combustion, (See Fipure 4-11.}
mmmmmwmmmwm

Although they can be indicaiiva of iriense heating in an arda, daan burm arsas

- by thermselves 60 not necessarfly bxdicate sreas of onigin. The Bnes of

demarcation between ihe clean bum and sooted areas may be used by the
Imvestigator fo debermine direction of fire spread or differancas in itensity or

time of burmning.

 The lveshigatar should be caraftd not o confise the clean burn area with

spalling. Claan bum does not show the loss of srface material that ks a
characteristic of spaliing. (NFPA 921-01-4-11)

The above captioned burn pattern was observed.

[28] CALCINATION. The fam cacination is wssd by fire investigators to
COVEr the NUTarDUS Changas Bhat OCCLr in NBStEr Or gYDsurm wall Surfsoes during

- -a fire. Calcination of 3 trua plaster wall involves driving the chemically bound

walsy ot of the gypsun.
The gypsum waliboard most often used has 3 mone complax response o hoat

| than plaster. First the paper surface wil char and might aiso bum off, The

gypsum ot the side exposad to fire becomes gray from charring of bhe organic

. binder and destiener in it With furthar hasting, tha gray ogior will go 5if the

1o fire wif become witter as the carbon Is burned awsy. When the enbire

* . thickness of waithoard has turned whitish, there will be no paper ieft on either

Tace, and the gypsum wi¥ be defydrated and convertad t 3 crumbly solid. Sl

- & walbosrd might siay on 8 vertical wail but wiil drop off of an overhead surfacs.
- Fire-retad gypsurm walboard has mineral fibers or vermiicuiite particiss embedided
- in the gypsum [o preserve tha strangth of the waliboard diring fire sxposie.
- The Tbers add strength o the waliboard even after B has beent thoreughly

—_————
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Color changes other than shadas of gray may occur after gypsum wall surfaces
ars aposed to heat. The cofor Rtsaif has no signiicance Ip the fire imesigator,
mmmmmmmmymm o

The relationship between the caldined and not caicined aress on plaster or
gypsum wathoad can also display lnes of demarcation. (NFPA 921-01-4-12)

The abova captioned burn pattern was not cbearved.

[29] DEPTH OF CALCINATION. Cerialy key vadabies affect ihe validity
of degth of caliinabion analysls. These faciors inciude the faflowing: (8} Single
varsus muitiple heat or fus! solrces, cneating the caidination paitams belng
measured, should be consicderad. Dapth of caldnation pattermns may be useftd i

determining multiole hegt or fire sources. () Comparisons of degth off
caicnation maasirements should be made only from e sarme matarfsl, 1t

. shoukt be recognized that gypsum waliboard comas in cdif¥erert thicknassas, (sas

Gifersnt materials of constriclion, and does ohange with time.  The lnvestigator
must carsiily consider sections of walls or callings that may have had rew
sections inseried as a report (G) The finish of the gypsum waihoard (e.q., pai,
waiinaper. stuocn) shotid ba considarad when evailiating deptf; of caicination,
The investigalor should recognize Hat some of these firishes are combusiible

- @i may affect the pattemns i ihey are igniked, (d) Maasurements should be

made in » consistent fashion to eliminale arrors In this data colfaction, as

disoussed In 4.12.4 (o) Gypsum waliboard can be damaged during Suppression,
overiaid and post-fine by hose straams snd sianding watsr tp the point where

. itthe orno mblable messuremients can be made, (NFPA 921-01-4-12.3)

| Thalhova captioned burn pattam was not observed.

[30] BREAKING OF GLASS. Famdmsmmam
' that protecis the adgas of the giass from radisted heet of fire, 2 temperature

- difMerenca ooours betveen the unprotacted portion of the giass and the

acke. Experimental nesearcl; astimates that & tempersture d¥fererce of about
- 09C (158°F) betivean the certer of the pana of glass and the prodecied adge
can cause cracks that start at the adge of the glass. The oacks appsar &5
. smooth, unduiating Enes that can spraad and join together. Dapanding on thée
- dagres of cracking, the glass may or may not coliepse from is fiame.

. T il
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' 1 3 pane of glass has o edge protection from radkated heat of fire, the giass will
break at 3 higher tamperaiure ditference. Also, experimentsl msaanh sugoests
mmmﬂemwmmsmmmmm :

(lass that has recejved an impact will have 8 characierisiic ‘tobwelr” patiem.
The cracks wiff be In straight ines and nimerous. The giass may have hear

. ivoken bafore, after, or during the fire. If fama suddenly contacts one sige of 2
gbammmwmsmmammm

_ msammmmmmmmmMa
. compilicatod pattem of short cracks in glass, Thess cracks may be stalght or o
. crasqent-shapad axd may or may not exitend though the thickness of the giass. .
Grazing has baen theorized ax being the resuit of vary rapid heating of one side

of the glass vihlie the other sida remains codl. Thare Is no pullished resesrc &

confirn this theory. However, there Is published ressarch astabishing that

orazing can be craxted by the rapid cooling of glass by the appiication of waiter

soray in-a hot environment

and unexposed faces may result it the pane popping ot its frame. The

. pressuves alane develnped by fires In busicings generafly are not suiiclont (o

. - afther brask giass windows or force tham from thelr framas, Pressures reguired

. to break ordinary window glass are in the order of 0.3 psl to 1.0 p&f (2.07 kPa to

- 6.80 kFa) white pressures froen fire are in the onder of 0.002 pst o 0.004 psf

{0.01¢ kPa fo 0.028 kPg). IY an ovearprassure has occurred — sudh as 8

| daffagration, backralt. or detonation — giass fragments from & window hroken -
by the pressure Wil be found some distance from the window. For agniple, an ;

.-'W#IE;&'{MJM}MMMMMH’H&#I&B# : '

f30.3m). : '

mwsmmmmmmmmmm

. brasking morphology done. Both arazing and long, smooth, undiulsting eracks o
- have basen found In sdiacant panes, The stalf oralers or pits found in the surface g ;|

- suppression actvitles.  (NFPA 921-01-4-13.1)
'_ : '_?I'Iulhmupﬂanaﬂ bum patiarmn was chearved.




[31] TEMPERED GLASS. Tempored giass, whether broken when heatsd
by fire impact or when expioded, will tresk Info many smisil abe-shaped placas.
Such giass Iragments sholidd not ba corndtsod with crazed gless. Temparad glass :
Wmmwmm the complicated pattarn of short -

Tempered glass ks commonly found in appiications wheve safely fiom bragksge is

a factor — mHMWMMpMWmmMW g
N mmmmammmm £

{NFPA 921-014-13.2) : :

muabummpﬁmdbumm“nm . . '=

[32] STAINING OF GLASS. Glass fiagments that are free of soot or !

o condansatas have el besn sulbfectad to rapid heating, faliure asirly in the fire, o ?

- orflame contadt. The proodimily of tha giass to the grea of origin or heat sowree :

.- , and ventiation ans factvs that can affect the degrea of Saining.

The presence of 8 thick, Wmﬁmﬁmmmﬁmm has

a5 wood and plastics and cannok be exclushvely interpreted as hawng coma flom - i
an acoederant. (NFPA 921-01-4-13.3) _

'The abova captioned burn patbern was observed.

{33] COLLAPSED FURNITURE SPRINGS. 7/ coliapse of umilture

_ duration, or lntansity of the ffre, Howevey, U collzpse of the springs cannot be _
- used o Indicate exposure o 2 spedlfic type of heat source or ignition such &8s '
Smokdering lgnition or the presence of an gmtile Bquid, The resulls of iaborsloyy E

. insting indicate thet the arinanied spiings, and the associated joss: of teysion . ;
{tanshe strengtty), is 3 function of the appiication of heat: These tasts neepied |
hat shart-term haating st high temperatures and long-tarmn heating 3t moderats i
oVviar Z50°F (400°C) can resut in tha ioss of terisiie strngtl and in t

.the colapss of the springs. Tasts 3iso revasiad that the prescnce of 2 oad, .or . ‘




The value of analyzing the furnitune springs Iy In companing (comparative

. analysls) the diferences In the springs lo other areas of the maitress, cusiiion,
frame, and so forth. Comparative anslysts of the springs.can assist the
invastigeior In developig hiypothesas conceming the refative eposure iv 8

- parbiciar heat source. Foravample, I at one end of the cusiiion or maltress the
sarings have jost their tension and the obher end has not, then hypothases may
be developer], while iaking into consideration other craumstancss, sitiects (sich
as ventiation), and avidences at tha scene concerning duration or intensily o
the firs, the araz of origin or the diraction of heat traval, or relative proxdmilly of
the hest source. In eny event; the portion with the koss of spring sirength may
indiaxte greater relstive exposins o heat than tiose araas without the loss of

. strevgth. Other circumstances and effects that may be consitiered slong with
analyzirig the springs include the loss of mass and material or depth of ohar to
mmrm#mmmmmmm

ofanges, passhly indicating imtanglty, i mietal framas.

St othar eifects for comparative analysls indlude considerations of the covening
- material of the springs. The absence of material may indicats that the porbion
. claser iy the source of heat, whila the presence of materisls may indicate an
. aree move remota from the heat source, (NFPA 921-01-4-14) :

Tha above captioned bum patbem vwas not ohservad.

[34] LOSS OF MASS. Other arcumstances and effects thal may be
" 'or depth of dur tn the frarne i corstructed of wood. Shviliar 2nafysis may alsp
: _mmdmmwkmm mmm -

mmmmmmmmdmm
‘matarial of the springs. The sisence of meterial mey inofcete el the pomion
claser v the source of hest, widie the presence of malerials may Indicale an
BN83 MOTE remmote from e hast source. (NFPA 921-01-4-14)

" The above captioned Bum pattern was not obsarved,
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[35] COVERING MATERIAL. Otter circumstances and effects that may
be considered along with analyzing the springs include the foss of mass and
matarial or depth of dhar fo the ffame i aconstructed of wood, Sinkar andlysis
May aiso incltide color changes, possibly indicating intensity, in metal frames.

S0l other effacts for comparative analysis include considerations of the covering

material of the springs. The absence of material may indicate that the portion
closer to the source of heat whife the presenice of matorials may indicats an
a3 mora reyote fiom the heat sowree. (NFPA 921-01-4-14)

The abave captoned burn patbearn was not observed.

[36] HEAT SHADOWING. oot shackwing resuls from an object
Blocking the travel of radiated heal, cormvectad haat, or direct Rare contaxt from
Its source to the materisl on wihich the patiem Is prodiiced. Chrﬂmdhm
however, doas not prodice heal shadowing.

The phject bocking the trave! of the heat enengy may be a solld or ikl
combustible or nencombustible. Any oljoct that absorbs ar noflects the heat
eneargy may couse the pmduction of a patiern on the malerial & protects,

 Heat shadowing can change, mask, or prahibit the production of Identifiabie fines
.. of cenarcation that may have appearad onr hat matarlsl Patiems produced by

the hast shadowing, may, however, mﬁmmm&hb‘gﬂm#
reconstruction.duning origin datevrrinstion. (NFPA 921-01-4-15.1)

The above captoned burmn pattarn was observed.
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[37] PROTECTED AREA. Closely related in appearance to the resufting
pattern of heat shadowing is 3 prolected anes. A protectod aray reststs fram an
offect preventing the products of combustion from dapositng on the material
that the ofifect protedts, or prevents the protected material from burning.

The abject preventing the depositing of products of combustion may be a solid or
Hiuitd, combustibie or noncombustibie. Any ofifect that prevents the setiiing of
tha products of combustion, or prevents the burming of tha maberial, may
orevert the daveloprment of 3 pattern on the materlal & protecs,

Patterns produced by profecied areas may, however, assist the fire investigator
in the procass of fire scene reconstruction during the orgln detarmination by
Indicating the location of objects In thelr pre-fire locations. (NFPA 921-01-4-15.2)

Tha abova captionei] burn patbern was obhesrvad,

[38] CURLED YILE EDGES. Aoors should not be ignored by the

Ivestigaton, Fattams on floas and fioor coverings can be prociiced by the
affects of intense radiation from farming fimitire, iming plastics, or IAguids, or

. from the hot gas layer producad by ffaming cominstion. Should fashover ooeur,

it restits frovm & radiant heat e that exceeds 20 kW/m2, ammwm
radfant lonibon of common combustila construction matevials. Post-Tashover or
A4 room involvemert conditions con typlcally produce fliuxes In exess of 170
kW/mz and may modty or oliterate pre-sxdsting pattems, '

. Fashover prodires 3 radiant heat iy that exceeds 2 watts/onZ, & typical vaive
: mmmmwmmmmm

viny foor tes often axivbit aried tie edpss expasing e ffoor

- banssth, Tha curling of Hle edpes can frequently be sean In nonfire siuations

and [s due to natuwral shrinkage and curling of the thes from loss of plasticizer. In
8 ke situation, the presence of radiation from & hot gas lsyer will progice the
same pattemns. This pattern can alsp be caused By rititie Bquids. Anslysis for
thélr presance may be difffcult dise o the prasence of hydrocarbons in the
adhasives, (NFPA 921-D1-4-16.1.4)

Tha abova captioned burn pattern was not observed.




'[39)] OUTSIDE. Ectemnsl surfaces of struchires can 8lso display fire
paiterns. In addiion to the regquiiar pattams, both vertica! and horkrornds! extermal
surfaces can display bum-through. A other varisblas belng equal. thase burn-

throvph araas can ldently araas of inbense or lang-duration burning. (NFPA 921-
01-16.2)

Tha above captioned burm pattern was obsarved.

[40] LOW BURN. It & cornmon for the lowest porifons of fire patiems o be
cioser to their heat sourves. In generay, fires tend to burn upward and outivard
from their origins. Fire piumas made up o e hot geses and sirborne progucts
off cornbustion are expanding and less dense than the surrounding air and are
herafore buoyant,

The growth In volume and buoyarcy causes these heatod progocts o risa and
spread, The vestipator should kientify thase arees of ow burming and be
cognizant of their possiiie prodmlty o @ point of origin, (NFPA 921-01-4-165.4.1)

“Tha abova captionad hum patbern wais not obssrved.

[41] DROP DOWN /FALL DOWN. The lnvestigator should keep In mind
that during the progress of a fing, burming dedxis often falls to fower jevels and
. then burns upward from thare, This occurrence 1s known 358l down” or "orop
down, * Ralf down can lgrnite otfar cominstisie melerlsls progucing low burm
- patterns that may be confused with the araa of fire origin,
(NFPA 921-01-4-16.4.2) -

" The above captioned bum pattern waa ohearved.

[42] V™ PATTERN. - The appearance of the V-shapsd paitamn &mw
flames, conveciive or raciated heat from hot fire gasas, and smoke within e
e plume, (Sea 4-2.1.) The vmmwsamwm(m
- 4-3.1) defining the borders of the fire pitime and lass hexted ansss outsiie the



The angie of the V-shaped pattern ks dependent on several variables (see 4-2.1),
including the fefowing:
{3) The heat refease rate (FRR) and geometry of the fusl

© (b) Thae affects of ventiiation

(c) The keditibillty of the verlieal surface on which It appears and combustiifty of
the verlical surfdce on which they appear

(d} The presence of interceding hanzoris! surfaoes such 8s caliings, shelves,
tabje tops, wmomymmmmmwmm

(See +2.1.)

The angle of the horders of the V pattem does not indicats the speed of fire
growtt), such as 3 wide V indicating a slowly growing fire or & namow. V indicating

- 3 rapidly growing fire, (NFPA 921-01-4-17,1)"
Tha ahove captoned bumn pattamn was ohaerved,

. [43] INVERTED CONE. Imvertsd conss are commonly caused by the

veriical fame plumes of the bisring wiatlie fuals not neaching the calling.

Inverted cone patiams are manifesiations of reistively short-lived fires Hhat do
not fidly evoive into foor-to-caliing flame plumes or flame plurmes that are not

" vertically restriciad by callings, Bacause they often appear on nocombustive

surfacas, they do not giways reaclly soread i neerby combustibias. For this
reasaon, many investivators have (aken (o infarring o these patterns Hhet the

The correct analysis of such patteens is that the burming was 6ff relatively short

- duration rather than any relaticnship o the rate of heat release, That short

duration occurred because addibonal fisel sotiroes did not hacome involved efter
the Inftial Rl was consumed,

- Inwertad cona patterns hava been interpreted as proof of fsmmabla Epad ihes,
- but any fuel source (leaking fuel gas, Class A fsels, elt. ) that produces flame

zonas that do not bagome vertically restriclad by a horlzonial surface, such 85 2
culling or fueniture, mMMmm (NFPA 921-01-4-37.2;

41T
_ The above captioned bum pattem was not obesrvad,
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[44] INVERTED CONE/NATURAL GAS. Lasting natural gas is prone

i the proguction of Inveried cone pattens. This is espaciafly e in the cace of

natursf pas Iff the leakaga oceirs from balow foor level angd escapes above at the

intersaction of the oor and 8 wak. The stibsaguent buming ofter does not readh

the celling and I manifested i the prodiuction of the charadieristic trisnguiar
Inverted cone pattern shape. (NFPA 921-01-4-17. 2 2)

Tha abova captioned burm pattarmn was not nbﬂm

t45] HOURGLASS. The plume o hot gases sbove 3 fine is composed of & |

hot gas 2one sheped ke 5 V and a flame zone at its base. The fame 2onc k
shapad like an lnverted V. Whan the hot gas zone ks truncated by a verlicel plane
surface, the ypkal V pattem s formed. IF the fire izelf Is very cose o or iy
contact with the vertical surface, the nssuilting patisen wif show the affeds of
. both the hot gas zone and the fame 2one fogether as a large V above an
mverted V. The lvertsd V /s gensrally smafer and may adibit more inerise
Burning or casn bun. The overal pathen that results Is called an "houngiass.”
(NFFA 921-4-17.3)

. 'ﬁam:apunnad burn pattem was not ohsarved,

[46] U-SHAPED. "U“pattems are simiar to the more sharply angied V
- . patterns but display gertly aurved Bnes of demarcation and curved rather Bhan

7 L angled fower verioes. (See Fligure 4-17,4,) U-shaped patiems are created by the

&ffects of radiant heat enavgy on the vertical surfaces more distant Ivom e
sama heat source than surfacas dispiaying sharp V pattems, The lowest finas of

. demarcation of the U patterns are generally Mgher than the iowest ines of

- damarcation of covresoonding V patiems that ara coser (o the fire soume.

U patterns are analyzed simiany to V patterns, with the addionsl aspect of

" hoting the ralationsiip betwean the helghts of the vartex of the [/ patten s .
comgparad to the helgfit of the mdﬂmmﬂm Fpaﬂarm '

I thare are bwo pattemns from tie same haet source, the one with the fower
vartax will ba claser lo ihat hoat sowurce, (NFPA 921-01-4-1?.4] .

The above captioned bumn pattern was observed.
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[47] TRUNCATED CONE. Truncaied cons patherns, also caffad Buncated
plunas, are three-dimensional fine pattems dispiayed on bob'y horirontal and
vertien! surfaces, It s .tha inbergaption or tnndating of the natural cons-sfapad
or hourplass-shaped sificts of the fire piume by thase vertical and horizontal
surfaces that couses e pattans fo be displsyed. Many fire movernent paliams,
st as V patterns, U patterns, droular patiems, and "poinber or arrow” pattemns,
ane rafated directly to the three-<imensiona! tone" effect of the heal snergy
. cragted By 3 Ive.

The cone-shaped dispersion of heat is caused by the natural expansion afﬁa
Aire plume as ¥ rises and the horizonta! spreed of heat enargy when the fire

. plume encountars an obstruction to- i vertical movemant, such as the osiing of

& room. Thavmal damage to 2 celling will generally axtand beyond the dircuier
aras attributed to & "runcated cona, * The trincated cone patiomn comiines ivo-
dimensionsl paiterns such as V-shaped patierns, poiriers and arrows, and -

- shaped pattams on vertics surfaces mmmmmywm
ceifings and other horlzontal strfeces.

The combination of more than one two-dimensional pattem on perpandicuisr
warticy and horlzords] surfoces gives the truncated cona pattern s threg-
drnensional character,

A theorstical demonstration of the truncated cone pattem is when the four

vertical wakls off a room each dispiay varfed V or U patiems, 3s well a5 drouisr or
. porfions of diroufar patierns appaaring on the caling. Cormesponding patierns

may alsp be dscarmible on #nﬁmmm mamm:. {NFPA921-01+1?.5)

The above upﬂomd burn pattarn wis not observed.

[48] FGIHTERAHDM Mﬂmﬂmmm
-aisplaved on 8 series of combustibie eiements st as wooden studs or 1ming
- sirins of walls whose sieface sheathing has been dastroyed by fire or was

. nonedstant. The progress and diraction of fine spresd alorng & wall carn often be

- identified and traced back toward it source by s eamination of the ralstive

2nd birned-avwey shapes af the wad studs lait standing after 2 fire. In
: shorier 2nd more severely charred studs wiil be coser to 8 soiros of fine
. than alisr studs. The helghts of the ramaining siuds increzss a5 distance from 8
source of e Increases. mmmwmmwmmm
ndedmmem
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The shape of the Studs’ cross section vwill tand i prodixe "arrows” painting back
towand the ganaral araa of the source of heat. This Is causad by the burning off
of the sharp angles of the edges of the studs on the sides toward the Heat
soras that produces them, More severe chiarming can be expacted on the side of
the stud clasest to the heat source. (NFPA 921-01.17.6)

Tha above captioned burn patbern was not cbserved.

[45] CIRCULAR-SHAPED. PFattams thet are ganarally orcudar in shape
are common af fire scenes. Thase patterns are nover truly dralsr unless they ;
Wmmmmmmmmwmmmu :
wastabaskats ar the boltorns of firriture Rems.

Pattarns on the underside of hortzontal surfaces — such as cailings, tabietops,
2nd shalves — can appear In rouiy droier shapes. Tha more oentrefiired the
hesl souncs, the more drouwiar or neBriy dircuiar the pattemns may appesy.

. K Portions of cradsr petiams csn appear on the underside of surfaces that
- . partially block the healbed gases or fire plumas. This can ocour when the edge of
tha sinface receling the pattern aoes ntt extend far snougl & show the artire -
dircular patten or whevt te eggs of the swface ks adiscent to 2 wall.

Within the drcuilar pattern, the center may show more heat tresbment, such as
. deapear chairing. By locating the center of the dicular petterm, the investpior
may find 2 mmemmmdmhm mmmym , =.
(NFPA 921-014-17.7) o

Thalbnvlﬂpﬂunudbumpuﬂurnmmtm I I

[50] IRREGULAR. Imsgusr, curved, or "pooi-shaped” patiems on floors : )
- and fRoor coverings cannot 2livays be reliably identified as resuiting from Rrltible - ot
- leuids an the basls of obsarvetion sione, The Enes of demaraation betwes the .
o mmwmdmwmmmmmmm .
- smoolh gradutions depending on the properties of the matarial and the - -
intensily of heat exposure. Danser materials §ka cuk fooring witl generaily show
mm#mmmmmmwmmm
mwammmmmmm :




: The above captionad hum pattam was mm""‘- .

These patterns are cornymon in stuabions of post-fiashaver conditions, long
axtingiuisiing times, or buifolng colfapsa. Thase patierns may result fronr the
effacts of hot gasas, faming and smcidering debvis, mealtad plastics, or lgnitile
Bquide. If the presenca of ignitile liguids Is suspected, supporting aviderxce such
25 the use of & combustible gas indicator, chemical snalysts of debris for
residires, or the prasance of Bquid containers sfiouid ba sought It shoukd be
noled that many plastic materials ralease Rydrocarbon fumnes when thay pyroibe
or b, These fumes may have an odor Smifar to that of petroleum prodicts
and can be detected by combustitie gas Indicstors wiven no ignitible quld
acceferant has bean ysad. A& "postifve” reading shotid prompt furtier
investigation and the collaction of sampies for more detalied ohemical analysts.

- nmmmmmm Including hydrocarbons, can be

aetected In gas dwomatographic analysis of fire debrls In the shsazce of the use

OF accelerants, It can ba helptty whan analy2ing carpst debris 1or the izboratory

to burn & portion of the comparison sample and run 2 ges chrormplagrapivc
analysis on both. By comparing the resuls of the bisned and unburmed
COmParison samplas with those from the fire dalvis sampie, it mey be passibie to
deberrdnia whether or not hydrocarbon resiiues In the dabris ssmple vere
prodiicts of pyrolysis ar rasidue of an accelerant.

However, when oversll Itre damage is limited and smal or lsolsted, imegisar

patterns are found, the presence of initible iquids may be mora kely, athough
the use of supparbing.evidence i stif recommendiod.

Poied jgnitive Biguids that soak into flooring or ffoor covering materisés a5 well

a5 meted! plastic can prodiuce kregiiar patterns, These pattems cen 50 be

) _mbymwmwmmm {NFPA 921-01- 1??.2}
'Thn above captioned burn pll:l:amwunot observad.

| [51] DOUGHNI.IT-EHAPED. A distinct doughnut-shaped patiam where &
. roughiy 1ing-shapad bum area surrounds & lass bumed area may result from an

ignititie Bquid, When & pad ciumes this patham, K ks due o tha effecis of the -
Fquld coolry the canter off the pool as B burns wivle Bames 8t the parimetsr of

" tha doughnirt prodiuce charring of the foar or foor covering. When this condion
-5 found, WWMMMHMWNM&

presence of ignitible Bgilds. (NFPA 921-01-4-17.7.3)
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[52] LIQUIDS VERSUS MELTED SOLIDS. My modem plastic
matenais will birn. They react tn heating by st fqualying, and, ien, whan
they bum as ligulds, they procuce frraguiarly shapad or dircuiar pattemns. When
found in unaxpactad piaces, such patherns can be srronsously idanbified as
Remmalie or cornbustitve lgid pstiems and assodizted with an incendinty fire
caise,

Often the assoclation of an gnitible Sqisd with  particuisr ireguiar patiern has
been rided o1t on the presumption that ignitible Fauid vepors will siways cause
explosions, This is not the case, The expansion of the products of combustion
from fiammable fgulds wil cause explasions orly ¥ they are stfficently confined
i damaga the structurs or confiing vassal and have the proper fual/eir mbaure.
‘Whether an explosion occurs is a funcion of the guantlly of veporized !
prasent at the time of ignition, the prasence of venting coanings in the siructure,
and the sirengih and construction of the comining siruciure.

The investigator shouid be careitd to proparly the lnital feel souroe for
any irraguiarly shaped or ciradar patterns. (NFPA 921-01-4-17.8)

The abova captionad burn patiemn was observad.

[53] COMMERCIAL FUEL GAS. e bisning of the common cormmercial
fued gases netural gos and lpeeffed pelrofeurn (LP) gases, can provids
distinctive fire paltems. Disbinctive focalizad Detween oofing jokits,
between intarior vertical wall stids, and in the comers of calfings of rooms &
qate comsmon and 8 good indicator of the prasence of nelurs! ges.

Natura! cas has 8 vapor density of 0.85; therefore, & Is Bghier than i angd wi
rise when refessed mwwmmuﬁmmmmm
URper arass of rooms and sruciunas.

mmm (LP) gases, mmmwmm vEpor dansitias
of about 1.5 for propane and 2.0 for bidane), also tend o podket within 8
Siructire, though at low levels, However, the bucyant naturs of thelr products of
patierns as natwral gas. {(NFPA 921-01-4-17.9)

Tha abova captioned bum pattam was not obsarved




[54] SADDLE BURN. "Saddie bumns”are distincbive U- or saddfe-sivped
pattems that are sometimes fownd on the fop edges of foor joists. They ane
causad by firs burning downward througd: the fioor above the affacted joist.
Saddie burns display daap charning, and the fire pattams are highly locsitzed and
gently curved, (NFPA 921-01-4-17.10}

The above captionad bum patbem was not obsarved.

[S5] TRAYLERS. In many incendiary firas, when foais are intentionally
distribuied or "tralled” from one ares to another, the elongated palterms may be
visiive. Siich fire pattams, known as “trafiers, * car be found along floors o
connact separale fire sets, or up stairways lo move finas from one 1f'oor or level
within a struciuire fo another, mmwmmmmm
solids, or combinatians of these.

mmmmmmmmmWw
ffom one area to another, alongated patterns may be visible. Sucl: fire pattems,
known as “hraliers,” can be found atong Toors o connect separate e sets, or Up
stairways to move 1¥es from one stovy or iavel within a structore to anobhay,
Fuals usad for traffars may be igritiive iiquids, solids, or combinations of Hhese.

' Materials such as dolbfiing, paper, straw, and lgniible yuds are often used,

- Remnarits of solid materials frequently are left behind and should be colfected
and documeanted,

WWm!ﬂwmmmmm&ﬂﬂ
- exdinguished early. Ragiant anergy from the axtension of flame or hot gasss
- hrough corridors or Up Stalrways Gan ais0 produoa nGar patienns. As with
. Mﬂﬂdmmmwmmwmm

',mmmmWsmwmmmmmm
' MMﬂMMMMHMMMM
E mmmaymmwmmm

mmmmmmmmmm mmsm
the presence of amiture, Sock, Couniers, or storage may resukt it these insar
patterns. Thase petiems may aiso result from ffre knpact on Worm arsas of Toors
" nd the floor coverings. Jimegiianly shaped olgects on the floor, suich &8s dothing
..or badding, may provide protection fo tfhe fioor, mnﬁurhmmtwu

. insccurately interpretad,

f
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For axampia,’ gasoine el poursd out to asoist the fins s an accelera: It ks the
deliberate usq of the pasviing to spresd the firg from one localion o another thet
causes the straam of gasoline to be a brafier. Tialing gasoine from one room o
aniother and up the stalicase constitides lying & baler. Dousiig & bulding with
gasoiine from celiar fo ronfiog or over 8 widespredd arsy doés not constiane
Ayving & talerr nstazy, It Is consiownad uSing an S0ceiraint. S0 X020 e s8en

- that the fuel doas not constitule a bralier, Dut rather the manner In wiich the fuel
or scoalvant Is used. This ks simiay bo the "use” necriremnent in the delffnltion of
an acceleraret. The burning aclion 1as rio effect on whesther there ks a trafay,
Gasoline, rags, or newspapers ¢an gl be used as trafieis, et they bum
differantly, The pattem that is left by a braller Is evidence of the traller; the
pattern 5 not the trafier. If An drsonist Bys a8 mmsmwm
lgrition, there /s st & tralier, (NFPA'921-01-4-18.1 and 17.2.2)

The above capHoned bum patiern was not observed,

[56] PROTECTED FLOOR AREAS. Ofzn when the floor ares s diesred
of diebris tp examine damage, ong, wide, straight pattemns witl be found showing
ardas of axtensive hast darmage bounded on asch side by undamaged or lass

. damagad areas. Thase pattems often have bean itarpreted Lo be “ralies. ”

. Wnile this s possible, the pressnce off fumiture, stock, Counters, or orage may
st i thase inaar patterns. Thase pathems may 3150 resull from wesr on

foors snd tha ffoor covering dus 1o hgh traifie. Ireguisrly shapad objects on the

| . floor, such a5 dothing or bedding, may also provice prolection and proois
MMMM mmmmm {NFPA 921-01-4-18.2)

._ mlmﬂptlomd bummmm

'[57] FUEL GAS JETS. Jas of fonted fuel giasas, such as LP or natural gas;

can prodiice fnear pattems or fnes of demarcation, particulanly on
noncombustive surfaces. (NFPA 921-1]1—4-15.3} E

_ _'muabmnlpﬂondbumplm“umtm
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[58] AREA PATTERNS. Some paiterns may appear to cover entire rooms
or lange aress without any readlly icentiffable sotirces or beginnings. Thass
dispersed before ignition, or wien the movement of theé fire thirough the araas is
very rapid as In & flasir fire. (NFPA 921-01-4-19)

The above captionad buin pattern was not obsarved.

[59] FLASHOVER & FULL ROOM INVOLVEMENT. I the cowrse of
a8 fashover transition, fire sprasds rapidly to 8 eposed combustivie matenisls as
e fire progresses o Raf room lrvolvement.  This proasss can prodice relatively
even burming on vertical sunaces, If the fire /5 terminabed before Full room i
voivernent, relatively uniform buming can be avident above the boliom of the '
hot layer, When the fire has progressad o Ul room imvolvemsnl, the arsa
mMMmemmﬁebﬂdwm (NFFAB-!HII-!-

19.2) .

Tha above captioned bum pattern waa not obeerved.

[60] FLASH FIRES. 7he onitian of gases or the vapors of liquids doss not
 necessanily aways ause explosians, Whether arnol 2n expiosion ocass
depends on tha location ang concentration of diffuso luels and on e gecmetry, :
venting, and strength of the comining structure. _ ;

. Ifthe diffuse fuels are nasr the lower fammaiie or expiosive #nit (LEL) and ) b
' there ks no expiosion, the fuels may bum as 3 flash fire, and thens may be ftife . SR
- - or no subseguent buming. In the instance whers the st fuel to be gnited 8 8 o
" giftlse foml/alr miiurs, the anaa of grastast desiruction may nod, arid generelly.
. greatest dastruction wiff accir where the fiash fire from the burming mbdure
_ AnRCoUntN'S & secondry fuel load that ks capalie of balng Knlted by the
- momantary imtense tampevaiure &n the fame front. Likewise, once secondary
.. lgrition oocurs, the dinamics of Bhe fre spread will be diciated by the
T 21 fusl geometry and the relaiive heat rajazse rales of ess
- secondary fuels. The relstivaly short duration of the burring midure may have
y .mwmmwmmwumﬁmmmw
the secondary fuek.




Therefora, ongin devermination of such a fash fire s dependent on acourate
MMMWWMMWWMMMM
mmn‘emwwmﬁmm

Without accurate witness statermeitts and carefid analysls of polential ignition
sourees, the investigator Is left with tha analysis of fire pattarns as the only
means of determirdng the orign. The dificudly of this lask s that the reswtant
lgnitton of the secondary fusls and compartmeant fashover can camoiags the
subtie patiemms crasied by the fagh fire.

| This s caissad by the lotal consumption of the avaiiabie.fuel without significantly

raising bhe tenperaturas of other cormbustities, In this case, the fire pattams
may be superficial and MU to raca i any spacliic paint of ignition. In-
addition, separabe areas of burning from podket fuel gas may exist and further

confiss the tracing of fre sprasd, (NFPA 921-01-4-19.2)

The abeve captioned hbum patbemn was not obsarved.

[61] MATERIAL DISTORYION. Aie paltermns are the visie or
measurable phwsical effacts that ramaln after 8 Tre. These include thermal
effects on materials, such as charring, oxfdation, consumplion of combustiblas,
stnoke aivd soot deposits, distortion, melting, color changas, chavges in the
character of materfals, stnctural colispse, and other sifect.

- Pattarns can e seen in the physical changs of shape snd distortion of some

abjects thal are sulifected to the heat of the fire.

(NFPA 921-01-4-3; NFPA 921-01-4-20)
- -Tha abeve captioned burn plthm was obsarved.

[62] DISTORTED "PULLED” LYGHT BULBS. Incariescant ipht bulbs

can sometimes show the direction of heat impingement. As the side of bhe bulb

facing the sotree off haating Is heated and softened the gases Insice 3 besd of
- greater than 25 wells can begin to expand amd bubble out the softenad glass.

This has beon tracitionally caled a “pufied” Bght Ixdd, thougls the action ks raally

-8 nasponse lo intermal prassure rather than & puiing. The bisigad or puied
- portion of the buth witl be In tha direction of the sotincs of the healry, Becouse

they contein a vacum, bulhs of 25 waits or fess can be pulied nward on e

sica in the divection of the source of hesting.

AE2~-028-A 10TH4
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 Often thase Yght buibs wilf survive fire exdingrishment efforts and can be used

by the ivestigator to show the direction of fire iravel. In evalusting a distorted
figirt buily, the investigator should be caraitd to ascovtain that tha bulb has not

been tumed i fis socket by prior investigators or fire sarvice povsonnal, {NFPA
921-01-4-20.1)

Tha above captioned burn pattern was not cbsarved.

[83] METAL CONSTRUCTION ELEMENTS. Studs beans, cofumns,
and the consiruction componaiis that are mage of Nai-melting-point metek,
stch Bs steal, can be distorted by healing. The higher the coefitderd of thermal
expansion of the medsl, the more prone ki to heat distortion. The amouint end
location of distortion In & particdar matsl constriction i indicebe which araas
were hested i higher ternperglures or for longer times,  In soma casss,
slongation of beams can rasult in damage to walks, (NFPA 921-01-4-20-2)

The abave captioned buen pattem was obestved.

[64] TIDEMARKS. Whether ightar- or heavier-than-air gesas are Fvolved,

 theve may be evidence of the passage of flame whans the fial air layer was.

Scorching, Distering of palmiwork, and showing ol “ddernarks" are indicalors of

. this type of phenomena. (NFPA 921-01-13-8.2.2)

The abave captioned bum patbern was not ohservad.

[65] BEADS ON CONDUCYORS. 7he condictors downstream fiom the
mmwmmmﬂMmmm&

- anergized, Thoss conduclors will fkely rémain in the debris viith part or a5 of
. thedr Insudation destroyed. The upsiream remains of e conduciors belvween e
point of arc-severing and the power supply may remain energized i the
. ovencurent protaction does not finction.- Those condtctons can susiain further
- . anchg through the char, In a stiualion with multiple arc-severing on the spme

crant, arc-severing larihast from the power supply ocouimed first. It is necessary

) to find 35 much of the condiuctors as possibie to delanmine the location of the
" first areing throogh cher. This will Indicate the first point on the crat o be

conpromised by the fire and may be usefty in determining the area of arigin, In
Hranch drails, mmwmmmbemmmm«

'mmmm witkch the condidor srcad,
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- be partly moited or dastroyed by repdated ardng because there Is vsuslly no

mmmpmmmmemm An slongsted hole or saries of
holas axtending several fest may be sasn in the condist [NFPAQZH:I -14-10.3)

'.Th- abova captioned bum plturn waa hot absarved.

[66] MULTIPLE FIRES. Multipk firas arc two of miore separdie,
nonrejstad, simultansously buriing fires. The investigator Shoukl search o
LRCOVEr any adaitional fire seis or points of origi that may adst. In order &
conciuda that there are miustiple firss, the lnvestigator shouid determine Bat any
Separate” fine was notl the natuval cutgrowth of the inktis! fire.

Firas In differant rooms, fines on different stortes with no conmecting i, or
Sepnrate fhes insick and outsida & bulicing ara exampies of muitiple fires. A
search of the e buiicing and its syrrouindiing aress shouid ba conoiictad tp
datarmine whether there are miibipla firas.

Apparent muitipie fires can result Shrotgh spread by the foliowing means:

(c) Direct flarne inplingement

(0} Faffing faming materials (1.6, drop down) sudhh as aurtains

(8) Rre sprasd through sharts, such as pipe chases or & coriioning dls
{17 Fire spraad within wall or fioor cavities within "balioon consbruction”

. (q) Overfoaded efectrical wiing

mmmorm can a0 result from continued Buming 8t
ramote parts of & buliding during fire suppression and overfiaul, perticuiarly
mmmwwmmsm

The sarfier » musmm &umkammmd
onigin, Once i room involvemant or room-ip-room extension has oocurmid,

WWMMMWN;MWW%I
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If thera has basn a previous fira in the buiiding, mmmmmm

confuse earfler damage with 8 muitiple fima stuabtion,

- Fire scene reconstruction an Important aspect of the fire scene sxamination, is
especially important when muitiple fhes are suspectsd,

A careftd earninabion of the fire scere may reveal agditions! fira seis (which are
intended to kanite additionsl firas), parbiciiarly in the same lypa of area, For
exainpie, If the imvestigator observes or disapvers an arep of arigin In 2 closet. an
examination of other cosets for additional fires or fira sefs 5 prudent. The
MWMymMMEWMMMMamm
MMMWMM#EMWM

Confimnation of multiple fires & & compelling lndication that the fire was
ncendiary, (NFPA 921-01-17-2,1)

The above captionted burn pattern was not ohesrved.

[67] PATTERN PERSISTENCE THROUGH FLASHOVER.
Fiashover Is & transition phaze In the developmant of a contalned fire in
which surfaces axpossd to thermal radiation reach Kgniton
‘tamparatura mare or laas simultanesusty and firs spreads rapidly
throughout the space. Generally, the origin of the fire has bean
- subjectad tothe jongest burn ima. After fiashover the origin of fire
will usually reveal the most significant burn pattain.

- This simuiianeous radiation afalmﬁammmmbcmmme
companiment. The ariginal burn aneg or origin of the fire will ususlly be

L identifed by more sigriffcant heat and flame damages. An infvared video camara

sees images of contrast, same color with a darkar srea with the color, Pathwn
persistence through fashover Is much Bke the infrared video carnera. (Raport
on Full Scalp Room Burn Pattam Shudy. Unibed Statas Fire
Administration Program for the Study of Fire Pettarns. National
Institube of Justics, 12/16/97) (National Institube of Standarde and
Technology) (San Marcos Full-Scale Burn Paitern Valtdation Taste I
and IZ, bDouglas Holmes, st &l and The Central Taxas Fire Invastigators’
. Amsoclation. May 3-6, 2000; Saptembaer 25-29, 2000).

The above captioned burn pattern was not observed,




[68] SPRING SAG. Spring sag or the relaation of sprngs may be used to
idently moverment fire paitans.  Thelr value may be found in the corparison off
spring relaxBlion or annealing. Application of weight to the springs, e.g., caling
A faliing onlo the bed, must be efiminated, Coutlon should be used when
atbhernpling to utilize spring sag for intensiy valuas of the re, (Full Scale
Room Burn Pattern Study. Anthony D. Putorl, Jr. Fire Safety
Engineering Division, Bulkling and Fire Resaearch Laboratory, National
Institute of Standards and Technology, Galthersburg, MD, 20889-0001,
December, 1997). {U. S. Department of Justice, Office of Justica
Programs, Nationa! Institute of Justice, Law Enforcamant and
Corrections Standards and Testing Program, NIJ Report 601.97). (San
Marcos Fuil-Scale Bum Pattern Valldation Taste I and II. Douglas
Hoimas, at al and The Central Texas Fire Investigaton’ Association.
May 3-8, 2000; Saptamber 25-2§, 2000).

Tha abova captioned burm pattern was not observed.

[65] DOORWAY CHAR INDICATOR. The wale of craiid andlysls of
door char Indicators witl assist the fine investigator In the estabiishment of door
positions. The position of doors Is often important i the canefid consideration of
ffre movement and venbiistion dynamics.  (Puil-Scale Room Burn Pattern

Strdy. Anthony D. Putor, r. Fire Safety Enginearing Division, Bullding

and Fire Ressarch Laboratory, National Inatihube of Standards and

" Tathnology, Galthersburg, MD, 20899-0001, Decembar, 1987). (U.S.

" Department of Justice, Office of Justica Programs, National Institute of

~ Justice, Law Enforcament and Corrections Standards and Testing
Program, NIJ Report 601.97). (Ssn Marcos Full-Scale Burn Pattern
Validation Tests I and II. Douglas Holmes, ot al and The Cantral Taxas
Fira Investigators’ Assoclation. May 3-6, 2000; September 15-:9,
2000).

The above captioned bum patbern was observed.
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[70] NEUTRAL PRESSURE PLANE. Jriuoyancy forces are the only
onas acting on the gases, than the prassyre will he above atrnosphenic nagr the
top of the compartmert and balow atmosphertc neer the bottom, Theve Wi be a
neutrs! pressure plane wheare the pressure [ bhe same lside as outside the

- (1. H. McGuire, Smoke Movement In Bulldings, Fre Technclogy
3,3,163-167, 1967.) (The SFPE Handbook of Flre Protection Englneating, NFPA,
First Editlon, Smoke and Haat Venting, P. L. Hinkiey). (San Marcos Rul-Scale
Burn Pattemn Validation Tasts I and i1, Douglss Holmes, et al and The Cenbal
Taxas Fire Investigators’ Assoclation. May 3-8, 2000; September 25-29, 2000).

The nm captoned burn patberm was observad.

[71] THERMAL INTERPACE. 7hermsl inferface is often refered tp a5
“smioka fnes” by axpenianced fire investigalors. These paiterns are found on
vertical surfaces, usually the walls of a compartment. The height of the thermal
irderface from the ffoor may assist the e ivestigator in inding the fina onigin.
The thermal iterface fingerprint s both a moverrent and nbensity pattem. The
idantiication oF the moverneant of lfre Fre Is e most signifcant vajue off this
pattern.  Descanding buoyant laver of products of combustions form the thermal
Interface or smoka line ort the wall. mmmmsmmymm
mmmmmwmwm

. {Personal Communication with Dr. Vytenks Babrausics; FPE) (San

Marcos Puil-Scate Burn Pattern Validation Tests I and I Douglas
Holmas, at al and The Central Taxas Fire Investigators’ Auodlﬁun
- May 3-5, znnn; Septamber 25-29, 2000).

“The above captioned Illmplthl'llll'llm

[72] SPLATTER. Splattar patterns are nsually observed when
lgnitihla Bquids are vigorously poured or "splattered”. Splatber

- pattarmna can be found under conditions of accidental aplils of ignitible
Nquids. The analysis of spiatiar pattarns follows the physica! kews of
*blood splattering”™ and other fluld spiatters, Criminal investigators

" gftan use blood spistier patberns when Investigating homicidas. Blead

Splattoring experts are most often utiized In homicida Investigations.




{Personal Communication with Jerry Weich, Houston Polica
Departmant, Homlcida Dapartmant, “Blood Splattaring Expart™). (.ﬁn
Marcos Full-Scala Burn Pattern Vellidstion Tesls I and IL. Douglas
Holmes; ot al and The Cantral Texas fire Investigators’ Association.

. May 3-6, 2000; September 25-29, 2000).

Tha abova captifoned bum pattern was not observed.

[73] BLISTERS ON VINYL FLOOR. Rammable fquid can be suspacted
if asphait fioor tifas have an irreguiar bum patiem and are discolored, perfisps
-Difstorad. The comparative analysis of tha bilstaring of viryt foor may yiekd
movement and intensily patterns.  (IFSTA — Fire Cause Determination,
IFSTA, First Edition, Figute 6,21, p. 83).

Tha abova captionad bum pattarn was not cbsearved,

[74] INCANDESCENT LIGNT BULB FILAMENTS. Tm
examination of tha fllameant can docummant the status of tha light bulh
when the glass envelope was violated. Woas the light on or ofT? Flre
pattern damage Indlcators of the fllament indude oxidation, fracture,
or vaporization of tha fllament of an anangized light. The lack of thesa

.patbarns documaents that the light bulb was non-energized light bufb at |

the tme of gixss anvalops violation,

Energized Incandescent fight bulb fllaments rated at fifty [50] watts or
" lass will vaporiza when exposad to tha atmosphara. Tha diamater or

thicknass of the amant decresses with a reduction of the rated watts.

.- Geanerally, the smallar tha wattaga of tha lamp, the lnullar tllu

: _ fllamant size.

Thannaﬂuﬂuﬂhmtﬂnmmlgnlﬂuntﬂndlmamm
ginss envelope is violabad. Examination of the fiament will asslst the
fira Investigator In detarmining whether the light bulb veas energized at
. thetime of the violation of the glass envelope the Incandescest: Hght




Filaments of light bulbs from 60 to 100 watts will reveal significant
oxidation and probable separation if the light bulb iz anuergized at tha
tme the glass anvelope was violatad. Tha larger filaments, 50-watts,
75-watts, and 100-watts, will probsbly not vaporize wien txposad to
the atmosphere. A notable axcaption would ba the larger diamater
fllament found in light bulbe manufactured for “rough sarvica”™.

mmmmmmmmw
oxidetion that occurs in akr, and & npked Mament expased to &y willf

. conduct electricity only for & short time before burning out. Iy

tempearaturs, rowever, wilf ba vastly grester thag the surface
memmnmmmm

(M Principlas and Appiications to Fire Protection and Fire

Draft Manuseript. 091899, s Babrauskns, PhD.,
-Flru Sclences and Technology, Inc. 5000 30 " Mace: SK, Issaqush, WA,
01027, p. 389-390.). [Fuil-Scala Explosion-Proof Comparimeant and
Lamp Fbdure Tawis of 300-Watt Quariz Light Lamps, Doug and Bryan
Holmes, June 1994, League City, Texas), (Incandescent Light Biid
Tosis — 40 to 100-waits, Austin, Texas, Doug Holmes, Holly Hers, Terry
I:I-ul,TuI Kushl, Tonya Hilton, ani Cory Martin, December 27, 2000).

-mmwwmp‘mmmum
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OBSERVATIONS

The cbhsarvations reported brﬁummwhuwmmﬂlmurm
awars of conditions presant at the ima of tha fire ara anciosad within
this raport




CHEMISTRY/PHYSICS

| -mﬂmmmmmﬂmmm

hypoifiesived
' [2001 NFPA #921]

A firs canine team and sampling was not used dua ba indiganous
ignitable liquids present In the garage. -




METHODOLOGY

The complintion and analysis of the factxal data svaluated In thils fire
" “loss has beun based on the Sclantific Method s prescribad In e
National Fire Protection Associgtion {NFPA} Netlonsl Mre Codus~
" NWA #9211 - Guide for Fire and Explosion Investigation. The
professional leval of parformance required for fire Investigators has
bean adhared to e per NFPA #1033 - Standard for Frofessiona!

for Fire Invastigator. Additional litarature refarenced for
methodolagy Includes publicationa of tha Amearican Society of Testing
Maberials, National Fire Protection Assoclation, Curricuhume of the
Nationa! Fire Academy, and Taxas Commlission. on Fire #rotaction.

This investigation by Introspect is basad upun a systamatic approach
recognized by tha relevant sclentific fire community. Intospects’
mathodology and technique has bean subjected to paer review,

' Fire scene reconstruction has been parformed. [NFPA Handbook]
Tasting to support mathodalogy and technigque utllized has bean
. astablished by the literature of the NFPA. The goal of tha {NFPA 921}
Committes Is to "provide guldanca to Investigators that ks hased on

| selentific principles or sclentific research”. The material
within NFPA 921 and NFPA 1033 Is prepared for general use and niot
direcind to any particulae judiclal action pending. This itarstura Is
objective and based on sclentific pﬁndpah,ﬂdmohqr and
smethodology.

Tha formation ufm“hwnnp'ﬂmd'unulm are based up:mtln . |

 axistence, maintenance and utiization of relevant NEPA and ASTM

codes, standards, guldelines, or racommendad practices when possible.
‘This literature has widespread acceptanca in tha sdentific commwunity.

- .The wmmm-nmmm
while all rsasonabls altamativas to the hypotheses have hesn
considered and sliiminated due h thelr fallure to withstand a valid

' l:hl“ll'lﬂl. .

o Eamen. -t

Tha leval of confidence for this avakuation Is “Conclusive”.
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Owner/Occupant #01, after giving consont for the investigation and
sample removal, relabted the following Infumtlon to Fire BEvaluator
Doug Holmes:
o Ihave lived in this house since June of 1985,
.' o 1have besn married to Peggy since August 07, 1875,

o 1bought the 1994 Lincoln Towncar in Ssptembar of 1994, 1
bought It In Texas City, Texas.

o Temple-Lincoln Mercury has parformed the work on the vehida

o I have not had any major rapairs.

‘o Thad to replace the Ioad levers (bags) on the rear of the Lincoin,
| o I have riot recelved a recall noticed on the Lincoln Towncar.

L el § PP L T

"o -After tha firs a public adjuster told me lbuutm-trplﬁfrlull.
' Befmthhl had no Information.

Ctmmmpaam A ;e hra s

-.u ;hlunnthndpmulou:hmﬂr-nrurm '

~o "It Wn & program car from Bob-Higgins. |
o 1'm curently overseeing Bamett Chapel COGIC In Pott Arthur.




e e

My wite works for I St Is an
interpreter for Daaf and Hearing Impaired Studants,

We ware st 2524 Delano at the Willams Temple COGIC. My wife
wan spaaldng.

The Lincoin had baen last driven on Friday afternoon.

Thecarhadhmlnﬂmgnmgufmfnwurﬂnhombmma
fire,

Tha two single garapa doors were opan.

Tha garage was locked. The fire dapartmant had to forca their
way into tha garage.

The Lincoln was the only car parked Intlmgarnnnntl:lutlmnul‘
the fire.




Name:
Address:
Clty:
Phone:

. SSN:
DORB:

' -mrnnrfuoeupnnl: #02 ralatad the following Infnnnll:lnn o Fire
Evaluator Doug Holmes:

01] I was not home at the Hme of the fim. |
02] My raighbors I toid me about tha fire.
03] My husband soes to the maintanance of our vehiclas.

R B L
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REPORTEE

Housbon, Taxas

Dougtas Holmes hhrv_m advised the folowing:
I haard a loud nolsa and X r.nuuthmwﬁitwuguhg nll.

[v]

o

<

I just saw amaoka,

My neighbor came aut and asked what was golng on.

1 ran home and dialed 911,

Thae smoke was coming from the garage area,

Houston, Toxas
Douglas Holmes Intarviewed .o advisad the following:

o
o
o

o

I heard a loud rioloe.
Immmhwhllllhndhnln my front yard,

1 asked the mhlhhnr,_n call tha fire dmrl:minl:.

mmwmﬂnu-

Afnumhuhlhhrﬂllmhm-ndlmﬂdmﬂu

" flames comiing from the rear.

mmmm-t showed up promptly. -
They mrl:tntlurnrlnd.thafupun_duptln mir.

- omer - -




FIRE OFFICIALS

Housbton Firé Deparimant
_ Flre Station #67
Offica: 281/777-1085; 281/777-1060
1620 W. Litde York
Houston, Taxas 77088

COMMENTS:!

Proparty ownars not at home.

Fire Originated in garage arsa
Poesibly on the hood of tha vahide.
L~67 on scene.

Made forcible antry with fire extingulahar.
Without spraad to homa area.

¥ ¥ Y ¥ ¥ V¥V Y

Celling was pulled In homa aras becatse of haavy smoia
extending to house, '

» Checked for pessible extension.
| » Argon #737 called to scene due to unllltnminnd.ﬁmafﬂn.

.Thl- fire report is anclosed.




JURISDICTIONAL AUTHORITIES

A copy of thalr report has baen requested and will be mipplemented
upon production.




DISPOSITION

1:1-1:5 CONFIDENTIAL REPORT IS DIRECTED SOLELY TO THE
CLIENT. This -nmlm-nt e lpodﬂull-f exclusive of responsthiiity

- isdues,

Any raproduction ot distribution of this report oF any portion of saki
repart without the writtan consent of tha cllent ls axpressiy forbidden.

Such reproduction and/or dstribution of any andlall information from
this CONFIDENTIAL REPORT becoma the scls msponsibliity and/or
lisbility of the pnrnn disseminating saki matarial.

The original phohﬂrlpl'lr ﬂmmmputdllﬂ,lndﬂdn
reproductions are anclosad.

Tha aforementioned dient kv the ownar and custadian of all documents
and for recordation resulting fraim the above captioned iose. Introgpact
does not archive documents, phobographs, compact disce, negatives,
videctapes, [nvoices, notes, hiliing files, or any type of recordatian
mmﬂiﬂmwrmnmtbrbothmrﬂll.

‘Pleasa varify receipt of a complete raport, includg all doctmersts and

Master Fire mmim.*mhr
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Srace Pares fnsmringr Coudpamlar
MW Friaway GFO Fire Clulms
P.(Hax 41)4Y
. Eae Tew i
Jome 25, 2002 N TL. B Fax {713} #45.2250
Parklane Towers Weat .
Suits 400

Dearborn, MI 43126-2568

Subject; Clatm Number: _
- Causo of Loss:
Date of Losa: Iuneril 2002

Ta Whom K Maey Cancern:

Thig Istter in a foliow-up to my telephope cogversation with g Rord Motor Company
rapresontative an ime 25, 2002. The caso number nssigned this matier in 9007469073,

Ford Motor Company 1s hereby notified as being pursued by State Farm Inaurmos
Companise for subrogation invalving & oar fire that oocnered at cur mmund” s residence on
the sbave dete. A, 1994 Lincodn Town Car ownad Appears
ta be where the fire began. Inirospect hay been hired o conduct u ceoss and origin

mmmmmmmm

My concam ln the perecnal property, garage, and home that was damaged as 5 result of
this fire, There is also n auto claim being porsued under the ssme case number forr
demages to the vehiole. Formal notification of thia has been sent separataly.

mmmﬂ&ﬂmmmm.uMMhmmeh
certuiuly warranted and expactad i this sitnation. A non-destrctive inspection will be
'Muﬁ:weﬂmﬂwmﬁwhﬂumﬂmﬁcwﬂmﬂm&!ﬂ

mother State Fatm tepresentative.

H
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KOME OFZICE: BLOOMINGTON, ILLINOIE dlTin-of01
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Ford Motor Companry
Fones 25, 2002
Page2

The cer will remain =i Ite ourrent location uotil the finst part of naxt week onloss other
ETEngements sre mede and agreed upon. Please contact me at the number listed below
upon reocipd of thia Ietter to schedule sn inspection time or addresy any concema

Sinte Farm Lloyds
(713) 895 -2221

" M Mar e s

Enclommes: None

L. TRELLE

e s mp——
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