
NATIONAL BUREAU OF STANDARDS REPORT

10 835

UPHOLSTERED FURNITURE IN FIRE INCIDENTS

U.S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS



NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards^ was established by an act of Congress March 3,

1901. The Bureau’s overall goal is to strengthen and advance the Nation’s science and
technology and facilitate their effective application for public benefit. To this end, the

Bureau conducts research and provides; (1) a basis for the Nation’s physical measure-

ment system, (2) scientific and technological services for industry and government, (3)

a technical basis for equity in trade, and (4) technical services to promote public safety.

The Bureau consists of the Institute for Basic Standards, the Institute for Materials

Research, the Institute for Applied Technology, the Center for Computer Sciences and
Technology, and the Office for Information Programs.

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the

United States of a complete and consistent system of physical measurement; coordinates

that system with measurement systems of other nations; and furnishes essential services

leading to accurate and uniform physical measurements throughout the Nation’s scien-

tific community, industry, and commerce. The Institute consists of a Center for Radia-

tion Research, an Office of Measurement Services and the following divisions;

Applied Mathematics — Electricity — Mechanics — Heat — Optical Physics —
Linac Radiation - — Nuclear Radiation - — Applied Radiation - — Quantum
Electronics — Electromagnetics ’• — Time and Frequency ‘ — Laboratory
Astrophysics '• — Cryogenics

*
*.

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research lead-

ing to improved methods of measurement, standards, and data on the properties of

well-characterized materials needed by industry, commerce, educational institutions, and

Government; provides advisory and research services to other Government agencies;

and develops, produces, and distributes standard reference materials. The Institute con-

sists of the Office of Standard Reference Materials and the following divisions;

Analytical Chemistry—Polymers—Metallurgy—Inorganic Materials—Reactor

Radiation—Physical Chemistry.

THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to pro-

mote the use of available technology and to facilitate technological innovation in indus-

try and Government; cooperates with public and private organizations leading to the

development of technological standards (including mandatory safety standards), codes

and methods of test; and provides technical advice and services to Government agencies

upon request. The Institute also monitors NBS engineering standards activities and

provides liaison between NBS and national and international engineering standards

bodies. The Institute consists of a Center for Building Technology and the following

divisions and offices;

Engineering and Product Standards—Weights and Measures—Invention and
Innovation—Product Evaluation Technology—Electronic Technology—^Techni-

cal Analysis—Measurement Engineering—Building Standards and Code Serv-

ices^—Housing Technology^—Federal Building Technology^—Structures, Mate-
rials and Life Safety^—Building Environment^—Technical Evaluation and
Application^—Fire Technology.

THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts re-

search and provides technical services designed to aid Government agencies in improv-

ing cost effectiveness in the conduct of their programs through the selection, acquisition,

and effective utilization of automatic data processing equipment; and serves as the prin-

cipal focus within the executive branch for the development of Federal standards for

automatic data processing equipment, techniques, and computer languages. The Center

consists of the following offices and divisions;

Information Processing Standards—Computer Information—Computer Services

—Systems Development—Information Processing Technology.

THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination

and accessibility of scientific information generated within NBS and other agencies of

the Federal Government; promotes the development of the National Standard Reference

Data System and a system of information analysis centers dealing with the broader

aspects of the National Measurement System; provides appropriate services to ensure

that the NBS staff has optimum accessibility to the scientific information of the world,

and directs the public information activities of the Bureau. The Office consists of the

following organizational units;

Office of Standard Reference Data—Office of Technical Information and

Publications—Library—Office of International Relations.

1 Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address
Washington, D.C. 20234.

2 Part of the Center for Radiation Research.
3 Located at Boulder, Colorado 80302.
* Part of the Center for Building Technology.



NATIONAL BUREAU OF STANDARDS REPORT

NBS PROJECT

4903205 April 24, 1972

NBS REPORT

10 835

UPHOLSTERED FURNITURE IN FIRE INCIDENTS

by

Allan K. Vickers

and

Henry T ovey

IMPORTANT NOTICE

NATIONAL BUREAU OF STAI

for use within the Government. B

and review. For this reason, the
|

whole or in part, is not authorizt

Bureau of Standards, Washington,

the Report has been specifically p

Approved for public release by the

director of the National Institute of

Standards and Technology (NIST)

on October 9, 2015

accounting documents intended

bjected to additional evaluation

sting of this Report, either in

Dffice of the Director, National

the Government agency for which

ies for its own use.

U.S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS



.V-->^
-4 1^-'"

'

.*

-jp,'^ fcf * <“ / lif

.'r* '^.V-

»> ^

.o4toji‘i (fan

7W 08A

'Jli

'** <• %l .

'

T^O'^tls’ eCli^.AWAtZ ,'*^0. y.*5 ^^»ja . iA?«.'OITA.y!

T3013* MV, ’««»'>••’' • -‘f ,.T»

, .
,f

' . K. %f'1 ' ^’ifw *'• ’H>'»-’‘^ : ^w«*--r-'

f. . \ ,\«,r , «rt Of^ve .rrv»»r*' « «m4
'

A;;»fU <' > r

{ u»u'
’.'

4:rnf«., .-« •** %i9r*| .^

4kkl*-' t

>*i

,3«tai a«oi«!suia ospaTijoH'^vf

)
.

- .>^1V*iSk , - -
r.^ <

vr .
. •

. „,,jy »: < t'';„.4iA«»tr*.,

n'-’^,!*i.
. -n f omi. a»r*A#^ t0f4ki^

, _ ,.^. u^i -v-t* "Ini, i* - xf^iUfd

^ 4i**r-* «;. •«twvs-*'*' '4nr<p»v* 4<'‘. *«>• •

*'

f**"!

•’
. u •

‘^%l|t.. #«v.A
'-•u V ’a-.<l' •

V'f-.-l. ., -_

v' .’1?

I

%> LfV

ri /
« .;

^ y

V 4-<nr
^

• . *vcSh^ ._

4m ..

\j7^r' imr
'„

,

ift I *nr »i 4^ “

Y* 5»0<4<^

tH#*

^ * • ' j." i«'. ' <

*
'

•-'

JHi6rM/«i lit iflo JH?KW3R 23tMl43AA F V* ^ Jfi^ii^l,^;^

Hit»ttMiu» 1* W ^i<rt^i^«M^ i» trr'qs'i s*0 v UJltftnm 9<iqH8 4fl¥^;flr1av•c4>. 9^| WftiJsv

m laKIti .j[v‘^•# .f»4I M -«»»$« ta ,a<KtNibaiai»t ,ji«<Jf»lToai .rMMita^K'u^^f! *xk Itrt' ’ Vi^pT* oi%c <rj

jsaaffijl b <^*1^ «^j, wft jfvltIWF ni toaftUlitfo » pcttnMtaipq fti!4^oM4^ J<ki <j ,rt,^ pi w t* od»* ¥
0oMst »o} S'K ^ iftirHMHl bAtp>jHf0 r«*' v n^tnimvi .9 Cl 4«,

b

AMtL*«i>9

HKWrtfiJ^.t»4 fCjat>ovs>t 9f fntin^ Oust II (N|ta<\f<| *TilVr i-' w11

.•*. % -NBi' d.-'.,**ir
•J ./« ..|1 * *

«jij»4'i ,, A ,>4t.Aititf ^

4l'^ll»^w^^4,.••'">'''‘<.^ea^^ oi«Ki-' «. ta.->;i

5O10MMOO W TW31WTS!lfl3(r2.'tJ

Ail iMilIkt

l/nP'U -fih!

,dr.'* I*“;l .r^Fn ^'- I

ijA*' .Pl’ <

^.3Qj^APmT3.ao UAjflUa JAHOHAM



UPHOLSTERED FURNITURE IN FIRE INCIDENTS

Prepared by

Allan K. Vickers

and

Henry Tovey

Information and Data Section
Fire Technology Division

Institute for Applied Technology

Approved by

oJ KING WAL^S
Acting Chief
Fire Technology Division



«>
‘

'

.

'« ‘.”7^

""r.L'il

if ,"^1

sTHiELrn^iS u^a'^ Ji:i i^!smr.iOHV}

\6

8H©)(aiV 0*,CZA

j^xie

''»voT

ATitC &a4 flc tt*irrroiitt

fiolBJ?iri^O[ vacIotiifoBT

\^^^thiopT beil^A Ttit

tf)" 5avro i^qA

i.* r.'i

-
-.-^* / .,\ ; 1

. B?0TaAt^- Q& ' .s

it" :ai'v*Ci



TABLE OF CONTENTS

Page

I. Introduction 1

II. Summary of Findings 2

National Data 2

FFACTS Data 2

III. The National Picture h

IV. The FFACTS Data Base 8

The FFACT System 8

Upholstered Furniture Incidents 8

Geographic Distribution 9

V. Ignition Sequence 11

Ignition Sources 11

VI. Circumstances Prior to Incident 13

Activity 13

Presence of Others 15

Intoxicants and Drugs l6

Disability IT

Vii. Injury and Damage 19

Morbidity and Mortality 19

Inhalation 19

Burns 19

Disposition of Victim and Hospital Confinement 25

Property Damage 28

VIII. Personal Data 29

Age 29

Sex 31

Income' 31

Home Value/Rent. . 32

IX. Location - House and Room 3^

X. Month and Time of Incident 36

XI. Fabric Product Identification 37

Outer Fabric 37

Inner Layers ^0

XII. Conclusion ^2



af.Eitc«oo "*10 't.

T.T;'TmCT
,r - ,Wi f}

'>:3i

p

XI

II

u
u
$x

6l

n
?x

u

as a

X£

Xf

-

* " •*-!’
'

-‘
ii

r ‘ ilXM
0 1 1

? T
^ I

4 % 0

- * J * » •

< tt'SpO leiao . •»!?

. . . . 9e4^ ,»?«'i aroa?®' ..xa,a

n»iis {?i 'bA'??

. . . '•
is.

.ifa'illod^ o'aitimu'^ 6«ttt:J«I<t''lU »\
'%f

* «• •

ig_ n*•• i f •»•••

• • « • 4— t 4 •

• • •• • m f ^

f,

:sm c:’’.: ;s

. b /*^i' .

’

.
'J . . « rttvlJ-jM:®!

. .
'*

4 ssStifoB ioi;;tin^T |
j

'

. , .•4>n9£coBl oi lotT^'asiattai'&ausiiS -^il
(

. (‘y

, . 4 * e*isil:fO'lo ^uni3rs« t^

. . . flStrT0 1

»«.«•« xd^iX;loBii>tCi
' ’

.irv

,

>n . * . . • , . ... . . . .
' X^M^Oh

[ m

• • •

1.

* 4 i

A

u?

14 , » • - •i.a«i>«**. t

/. # *
.

*

* w f

4 s^nsaiaci^noO lB;t.?;qaoa &/xj3 ai-isiV 'ip:

fct^
'

'vxi

'

f-i 4 4 - 4- " •
' * # « • ^

' . » • • • • ''^w 'f'O'^pOrt^

I •

• %

. « « •

i-

: 9i

t ^ • . . « • . • *. . • •' « » .

sj
M *

.

%'b * t’

f. I'l
*

.i'l ,

M I

4 * * • • ... « 4 . 4 4 «

'£
,

. x«£ f, '

. 1M
4 4 * « • • » * 4

^. . . \

'
4 ^, . 4 » afttCO^ ©4,i/£>k - ffi6i4t3DOiI -3tX(W.-S

, 4 I, . 4 4 4 4.. 4 . tiidllofl! ?o tjix;3 .Xi
[fc

. IS

« • #
->fi] r fi'

4 4

. . 4 . , .... Ts^irb /:

’. A .( .j' 4 4 ^i 4 ’p • » * . '. « t • A ' 4> • * • • »: I » C'^JT'jyy^ftvI'4 4,J. 'p » 4 4 • % 4 t i. »*i « IBT»^rv«vA. JX3UIUJL
‘'^

.' :•
• vJ A

‘

4 4 4 4 4 . 4 4. 4 . , 4 . . . . 4 . . floii^xfX'’>xroO .idt'il

'. •• ..^ 1 . '?! .:< a' ' ®

fflKSy^ .^itm :
r

'>
. ti



TABLES
Page

1. Causes of Non-Clothing Fires Resulting in Fatalities
(nfpa 1969) 5

2. Essential Fire Cause Factors (.Oregon 1970) 6

3. Reported Fabric Ignition Injuries and Deaths (New York 1970) 7

k. Geographic Distribution of Upholstered Furniture
Incidents in FFACTS as of April 1, 1972 10

5. Ignition Sources for Upholstered Furniture 12

6. Activity of Persons Directly Involved in Upholstered
Furniture Incidents Prior to the Ignition 1I+

7. Presence or Absence of Persons Not Involved 15

8. Involvement with Intoxicants or Drugs Among Persons
Directly Involved in Upholstered Furniture Incidents I6

9. Disability of Persons Directly Involved in Upholstered
Furniture Incidents I8

10.

Burn and Inhalation Injuries of Persons Directly Involved
in Upholstered Furniture Incidents, and Causes of Death 21

11. Area of Body Burned for Victims of Upholstered Furniture
Incidents

12. Disposition and Hospital Confinement of Victims of
Upholstered Furniture Incidents

13. Age Distribution of Persons Directly Involved in
Upholstered Furniture Incidents

lU. Household Incomes for Persons Directly Involved in
Upholstered Furniture Incidents. 31

15. House Value and Monthly Rent Distribution for Persons Directly
Involved in Upholstered Furniture Incidents 33

16. General and Specific Locations of Upholstered Furniture
Incidents. 35

17. Distribution of Upholstered Furniture Incidents by Time of

Day 36

18. The Fiber Content of Outer Fabric Layer of Upholstered
Furniture Involved in Fire Incidents 38

19. Distribution of Fabric Weight for the Outer Fabric Layer
of Upholstered Furniture Involved in Fire Incidents 39

20. Composition of Inner Layers of Upholstered Furniture
Involved in Fire Incidents i+1



1

I



I. INl'RODUCTION

The Flammable Fabrics Act, as amended in 196T , requires that the

Secretary of Health, Education, and Welfare and the Secretary of Commerce

cooperate in a continuing study and investigation of deaths, injuries,

and economic losses resulting from accidental burning of fabric products.

The Information and Data Section, Fire Technology Division, National

Bureau of Standards, Department of Commerce, continually reviews all

available fabric fire data to determine and understand the hazards lead-

ing to such losses.

The data gathered from public safety organizations and state and

local fire departments indicate that upholstered furniture fires consti-

tute an important category of fabric fires and cause major injury and

economic losses. But while these reports indicate that a significant

fire hazard is presented by upholstered furniture, they do not provide

detailed information on the incidents. This report presents a review of'

the data on the national picture and the findings of a preliminary analysis

of the 130 upholstered furniture ignition incidents in the National Bureau

of Standards’ Flammable Fabrics Accident Case and Testing System (FFACTS).

While these 130 incidents are not statistically representative of all such

incidents in the country, they are random events investigated without pre-

ference and consequently are believed to be representative of the upholstered

furniture ignition phenomenon. These incidents exhibit many common charac-

teristics, provide a valuable insight into the nature of the hazard^ and es-

tablish the relative importance of factors and circumstances in upholstered

furniture fires.

1



II. SUMMARY OF FINDINGS

National Data . A two-year study indicates that "smoking on upholstered

furniture" was responsible for over l6 percent of the single-fatality non-

clothing fires studied. A 19^9 report on fires in Oregon states that 23

percent of the fires involving furniture, furnishings, or clothing, where

loss occurred, had upholstered furniture as the first material ignited. In

New York State, furniture fabric and furnishings ignitions constituted over

21 percent of the casualties and IT percent of the deaths caused by fabric

ignitions reported in 1970.

FFACTS Data . Upholstered furniture was the first fabric product

ignited in over 80 percent of the reported incidents in which such furniture

was involved. Cigarettes and unknown smoking materials accounted for over

85 percent of the first-to-ignite upholstered furniture incidents. Of the

118 persons directly involved in the incidents, 91 persons became involved

as a result of their own or someone else’s smoking.

The victims of upholstered furniture incidents are both men and women,

in about equal numbers, but both are predominantly of smoking age. Those

20 years old and younger are strikingly under-represented.

Of the 118 persons directly involved in these incidents, were in-

jured - 33 fatally. Upholstered furniture incidents show a fatality-to-

injury ratio of about U5 percent, and constitute the most hazardous category

of fabric fires in the FFACT System. A large portion of fatalities is

attributable to smoke and gas inhalation.

One-half of those directly involved in upholstered furniture incidents

were alone during the entire incident; one-fourth were involved with intoxi-

cants; and one-third suffered from some disability. These groups were more

seriously injured than those not alone, not intoxicated, or not handicapped.

- 2 -



Private homes or apartments were the locations of 98 percent of the

incidents, and the living room was the room in which the fire started in

75 percent of the incidents. Over one-third of the incidents occurred be-

tween midnight and 6 a.m.

Lower income level groups are more heavily represented among the

victims. The elderly, who generally have lower incomes than the younger

group, are highly represented. Housing value distributions for the 130

upholstered furniture incidents, however, are consistent with national

figures

.

The majority of the outerlayer fabrics involved for which compositions

could be determined are cotton, rayon, and cotton-rayon blends. Only in-

complete information is available for inner structures of the furniture;

however, for those incidents for which information could be obtained, cotton

batting predominates, with urethane foam-and-cotton batting systems also

significantly represented.

- 3 -



III. THE NATIONAL PICTURE

The National Eire Protection ^seociatipn (WVAl has^ estij^ate<l that

approximately 12,200 persons- died as a result of fires' in 1971 and a com-^

parable number in 1970,^ Approximately 6,600 were estimated to have

occurred in dvellings. The Department of Health., Education, and Welfare

estimates that there are annually 3,000 to 5,000 deaths- and 150,000 to

250,000 injuries from burns resulting from fires involying fabrics or

2 /related materials,—^ HEW has estimated that property damage attributable

to fabric fires is over $250 million annually. It is- not known what

portion of these losses can be attributed to upholstered furniture fires,

but several sources indicate upholstered furniture to be a significant

fire hazard.

An NFPA study of single-fatality fires in the tits',, performed between

1966 and 1968, showed that 16 percent of the non-clothing fires which rer-

suited in fatalities, and for which the causes of ignition were known, were

caused by smoking on upholstered furniture.^ A partial summary of this

data is presented below. An accompanying analysis of these data states?

"It is interesting to note that although for many years there has been

virorous campaigning against smoking in bed, smoking on upholstered furr^

niture (overstuffed chairs and couches)’ caused almost as- many deaths- in

3/non-clothing fires.

— News release. National Fire Protection Association, dated January 1972,

2/— "Third Annual Report to the Presi-dent and Congress on the Studies- of deaths,

Injuries, and Economic Losses Resulting from Accidental Burning of Products,

Fabrics or Related 'Materials - FY 1971” , PHEW.

—^ "The Single-Fatality Fire", Fire Journal, January, 196^9, p.3^r-35.

- U -



TABLE 1

CAUSES OF NON-CLOTHING FIRES RESULTING IN FATALITIES

(NFPA 1969)

Causes

Smoking on upholstered furniture

Smoking in bed

Other careless smoking

Mishandling flammable liquid

Subtotal

Other

Undetermined

TOTAL

Number
of Fires

Percent
(Subtotal)

Percent
(Total)

237 16.3 9.0

307 21.2 11.7

61 k .2 2.3

8U2 58.2 32.1

1UU7 99.9

971 37.1

202 7.7

2620 99.9

- 5 -



Another study providing insights on the frequency and severity of

upholstered furniture fires is a 1970 report on fires in the State of

Oregon. Upholstered furniture was the initial materisQ. ignited in 23.^

percent of the fires involving furniture, furnishings or clothing where

k/
loss occurred.— A sunnnary of the Oregon data is presented below.

TABLE 2

ESSENTIAL FIRE CAUSE FACTORS

(Oregon 1970)

Initial Material Ignited Number of Fires Percent

Mattress or bedding on bed 1*19 37.5

Upholstery (davenport, chair, etc.) 262 23.1*

Clothing 192 17.2

Rags 78 7.0

Floor coverings 63 5.6

Bedding off bed CO
•

Curtains and blinds 1+8 1+.3

Others 2 .2

TOTAL 1118 100.0

i/ Annual Statistical Report - 1970, Oregon State Fire Marshall's Office.

- 6 -



In New York State, furniture fabric and furnishings accounted for over

21 percent of the injuries and IT percent of the deaths caused by fabric

ignitions reported in 1970.—^ A summary of the New York State data is

shown below.

TABLE 3

REPORTED FABRIC IGNITION INJURIES AND DEATHS

(New York 1970)

Injuries Deaths
Fabric Product Category Number Percent Number Percent

Clothing 93 36.3 k2 1*3.3

Bedding 95 37.1 3h 35.1

Furniture fabric and furnishings 56 21.9 17 17.5

Other (carpeting and combinations) 12 h.l 1+ k.l

TOTAL 256 100.0 97 100.0

These and other data indicate a signific.ant fire !hazard is presented

by upholstered furniture, but they do not provide sufficient detail. to obta

an understanding of the upholstered. furniture ignition phenomenon

.

It is

with this purpose that the following summary of the upholstered furniture

data in the FFACT System is presented.

—^ "Reported Flammable Fabric Episodes: 1969-1971” » New York State Depart-

ment of Health, Burns Care Institute Prevention Program.

- 7 -



IV. THE FFACTS DATA BASE

The FFACTS System . The data base of the FFACT System is derived

from reports on flajumable fabric inciderts , largely supplied by the

Food and Drug Administration, and the results of laboratory tests on

remains of fabric products involved in these accidents. Using report

forms developed jointly by the FDA and NBS, FDA investigators from 39

district offices follov and report on accidental fires involving flammable

fabric products. Where possible, they also obtain samples of any remains

of these products. The reports and the fabric remains collected are

forwarded to NBS. If the reports meet the FFACT System requirements of

relevance and adequacy, they are analyzed; and the composition, weight,

construction, and flammability of the fabric products involved are

determined in the laboratory. The reported information is then reviewed

in the light of results of the laboratory tests, coded, and entered into

the, FFACTS computerized data base. Some 200 different data elements can

be coded for an incident.

Upholstered Furniture Incidents . As of April 1, 1972, the FFACTS

data base contained l6l6 incidents. Among them there were 130 separate

upholstered furniture incidents, involving directly ll8 persons and 1^9

pieces of furniture. It should be pointed out that upholstered furniture

incidents are probably under-represented in FFACTS because the original

emphasis of the Food and Drug Administration’s collection efforts was

primarily on garment fires. The only data on fabric products other than

garments received by NBS came from garment ignition cases in which these

non-garment fabric items were also involved. For the past year and a half*

- 8 -



however, FDA*s efforts have been extended to include bedding and other

interior furnishings ignition incidents. As a result, nearly one case

history in six received and incorporated in FFACTS has involved up-

holstered furniture.

Geographic Distribution . The geographic distribution of the 130

upholstered furniture incidents in the data base, shown in Table 4
,

reflects the regional pattern of FDA’s most recent investigative efforts.

Wiile over 80 percent of the first 700 incident reports in the FFACTS

data base came from FDA study teams in Massachusetts, Iowa, Michigan

and Colorado, these four sta.tes account for only 2h upholstered furniture

cases; moreover, nearly all of the l8 Colorado cases are from, recent

investigation efforts.

Since the incidents in FFACTS do not represent a statistically

valid sample of fabric fires in the United States, full extrapolation

of the data to nationwide figures would be improper. However, the data

ba.se is of sufficient size to pemit the identification of distinctive

trends in upholstered furniture ignitions, and in the resulting injuries.

- 9 -



TABLE It

GEOGRAPHIC DISTRIBUTION OF UPHOLSTERED FURNITURE INCIDENTS

IN FFACTS AS OF APRIL 1, 1972

State Upholstered Furniture Incidents

California 51

Colorado 18

Illinois 11

Nev York T

Ohio 7

Arizona 5

Wisconsin 5

Texas 5

Washington

Missoiiri 3

Massachusetts 3

Michigan 2

District of Columbia 2

Pennsylvania 2

Indiana 2

Oregon
•

1

Iowa 1

Unknown 1

TOTAL 130

- 10 -



V. IGNITION SEQUENCE

Information on ignition sequence vas available for ll4 of the

130 upholstered furniture incidents. For 93 or 8l percent of these

llU incidents, the first fabric item to became involved was upholstered

furniture. Nearly TO percent of these llU incidents involved interior

furnishings exclusively. Of the 21 incidents for which it is known that

upholstered furniture was not the first item to ignite, eight had other

interior furnishings ignite first. Bedding was involved in only 15

incidents, primarily in hide-a-bed ignitions and bedroom conflagrations.

Bedding itans were first to ignite in six of these incidents. Garments

were involved in 33 of the ll^i incidents; in seven of these incidents they

were the first items involved. Generally, a garment ignition resulted

from a victim’s falling asleep with a lighted cigarette or dropping a

match or cigarette on himself or on a piece of upholstered furniture*

Ignition Sources . The ignition sources for the 93 incidents in

which upholstered furniture was first to ignite are listed in Table 5.

Cigarettes and unknown smoking materials Cwhich, Judging from the circum-

stances of the incidents, were very likely cigarettes! account for 86 percent

of the known ignition incidents.

- 11 -



TABLE 3

IGNITION SOURCES POR UPHOLSTERED FURNITURE

Ignition Sources

Cigarette

Unknown Smoking Materials*

Matches

Electrical Wiring

Candle

Heater

Cigarette Lighter

Focused Sunrays

Subtotal

Unknown

TOTAL

Incidents in Which Upholstered
Furniture was First^to-Ignite

67

7

3

3

2

2

1

1**

86

7

93

Percent

77.9

8.1

3.5

3.5

2.3

2.3

1.2

1.2

100.0

* Judging from the circumstances of the incidents, most of the ’’unknown

smoking materials” are very likely cagarettes.

** The upholstery fabric in this- case melted but did not flame.
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VI. CIRCUMSTMCES PRIOR TO INCIDENT

Several data elements are recorded in FFACTS regarding the circum-

stances existing Just prior to the ignition incident, which could have

influenced the actions of a person directly involved and affected the

course of the incident. The most important of these are the activity

which precipitated the person’s involvement, whether he was alone or not,

whether he was under the influence of intoxicants or drugs, and whether

he had a physical or mental disability which could have played a part in

his involvement.

In 1^ of the 130 upholstered furniture incidents, there was no

direct personal involvement recorded. These include incidents in which

upholstered furniture ignited from electrical short circuits, heaters,

cigarettes discarded by unknown persons, and unknown sources. This

brings the number of personal-involvement incidents to ll6 . Two inci-

dents, however, involved two victims each; hence the total number of

persons directly involved is ll8 .

Activity . Of the ll6 persons directly involved for whom the in-

formation is available at least 91 , or 77 percent, became involved in

the ignition incident as a result of thier own or someone else's smoking.

Table 6 lists the activities prior to ignitions of persons directly

involved in upholstered furniture incidents.
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TABLE 6

ACTIVITY PRIOR TO IGNITION OF PERSONS DIRECTLY INVOLVED IN UPHOLSTERED

FURNITURE INCIDENTS

Nmber of Persons
Activity of Persons Directly Involved Directly Involved Percent

Careless Smoking 77 66.

k

Sleeping l8* 15.5

Playing vith matches, lighter or candle 5 ^.3

Using matches or lighter h 3.^

Having seizure or stroke vhile smoking h 3.^

Rescuing other victims 3 2.6

Other 5 ^.3

Subtotal ll6 99.9

Unknown 2

TOTAL Il8

*At least 10 of the persons listed as sleeping were the victims of

someone else’s careless smoking.
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Presence of Others* Table 7 shows that almost half of those persons

for whom information is available were alone during the entire incident,

and half were either not alone or alone only at the time of ignition.

Injuries and fatalities are heavily concentrated among those alone during

the entire course of the ignition incident. Fifty-seven percent of all

injuries and seventy-five percent of aJ.1 the deaths occurred among those

who were entirely alone. There appears to be no significant difference

in injury and fatality rates between those not alone and those alone

only at the time of ignition.

TABLE 7

PRESENCE OF OTHERS DURING INCIDENT AND NUMBER OF INJURIES AND DEATHS

AMONG PERSONS DIRECTLY INVOLVED IN UPHOLSTERED

Number of Persons

FURNITURE INCIDENTS

Number of Number
Person Directly Involved Injuries Deaths

Not alone 2h 12 3

Alone at ignition only 2h 18 1+

Alone during entire incident 50 k2 25

Unknown 20 _2_ 1

TOTAL . 118 Ih 33
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Intoxicants and Drugs . As shown in Tabl^^ 8, more than one in four

victims for whom the information was available was reported under some

influence of intoxicants or drugs prior to the accident. More than one

victim in three of those involved with intoxicants died se a result of

his involvement in an upholstered furniture ignition, as compared to one

fatality in four among other persons involved. Injury rates are also

slightly higher for those involved with intoxicants.

TABLE 8

INVOLVEMENT WITH INTOXICANTS OR DRUGS AND NUMBER OF INJURIES AND

DEATHS AMONG PERSONS DIRECTLY INVOLVED IN UPHOLSTERED FURNITURE INCIDENTS

Intoxicants or Drugs

Alcohol

Other Drugs

None

Unknown

TOTAL

Number of Persons
Directly Involved

19

4

56

39

118

Number of
Injuries

15

3

37

19

Ih

Number of
Deaths

8

1

15

9

33
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Disability . Information on the existence or absence of a disability

was available for 78 of the ll8 persons directly involved in upholstered

furniture incidents. Nearly one in three of these 78 persons had some

degree of disability. The 100 percent injury and 56 percent death rates

for these disabled victims are exceptionally high compared to the morbidity

and mortality rates for other persons directly involved in upholstered

furniture incidents, which are 5^ percent and 21 percent, respectively.

Disabled or handicapped persons, even those whose disability appears

relatively mild are less able to escape and are more easily overcome by

the smoke and toxic fumes given off by burning upholstered furniture.

Table 9 lists the various disabilties and handicaps of persons directly

involved in upholstered furniture incidents.
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TABLE 9

DISABILITIES AND NUMBER OF INJURIES AND DEATHS AMONG PERSONS DIRECTLY

INVOLVED IN UPHOLSTERED FURNITURE INCIDENTS

Disability or Handicap

Partially disabled

Heart condition

Arthritis

Epilepsy

Emphysema

Alcoholic

Broken Arm

Senility

None

Unknown

TOTAL

Number of Persons
Directly Involved

11

3

2

2

1

1

1

2

55

ho

118

Number of
In,iuries

11

3

2

2

1

1

1

2

1+0

11

7I+

Number of

Deaths

9

1

1

0

0

0

0

2

13

7

33
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VII. INJURY AND DAMAGE

Morbidity and Mortality. Of the ll8 persons directly involved;

were injured. Thirty-three, or. 1+5 percent of those ?!+, died as a

result of their injuries. The data eire shown in Table 10. The death

rate for injured victims is higher for upholstered furniture ignition

accidents than for accidents involving any other fabric item in FFACTS.

(For comparison, other high death/injury ratios in FFACTS include the

following: mattresses - 35 percent; robes - 3I+ percent; and nightgowns

29 percent)

.

Inhalation. Inhalation of smoke and/or toxic gases appears to be

the most important single cause of death among the 33 fatalities. One-

third of all deaths are ascribed to that cause.

Burns

.

The FFACT system contains information on the full thickness

and total b\irn areas resulting from flammable fabric incidents. Such

data for the 6l victims of upholstered furniture incidents who are known

to have sustained burns are shown in Table 11, It should be pointed out

that this area-of-burn information may be based on initial, sometimes

inaccurate estimates. But for many types of fabric products, particularly-

garments, involved in ignition incidents, the total area of burn and area

of full thickness burn sustained by the victim are good indicators of the

hazard presented by the fabric product. However, for victims of upholstered

furniture incidents, the relationship between area of burn recorded in

FFACTS and the hazard presented by the upholstered furniture is questionable.
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It is characteristic for an upholstered furniture incident that the

area of body burned depends largely on the victim’s ability to escape

before being overcome by smoke. Many persons directly involved in

such incidents avake in time and escape vith little or no burns. Many

others are overcome by smoke and die before the flames reach them.
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TABLE 10

BUBN AND INHALATION INJURIES OF PERSONS DIRECTLY INVOLVED IN

UPHOLSTERED FURNITURE INCIDENTS, AND CAUSES OF DEATH

Personal Injury
Number of Persons
Directly Involved Percent

Yes 62 .

T

No UU 37.3

TOTAL ll8 100.0

Burns Number of Victims Percent

Yes 6l 82 .

i

No 13 17.6

TOTAL Ih 100.0

Inhalation Number of Victims Percent

Yes 38 76.0

No 12 O•OJ

Subtotal 50 100,0

Unknown 2h

TOTAL 74

Deaths Number of Victims Percent

Yes 33 iU.6

No hi 55.4

TOTAL Ih 100.0
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TABLE 10 (oon't)

Cause of Death

Inhalation Only

Burn Only

Inhalation and Burns

Heart Attack (due to burns]

Burns and Shock

Burns and Overdose

Burns and Illness

Subtotal

Unknown

TOTAL

Number Of Fatalities Percent

10 33.3

6 20.0

T 23.3

3 10.0

2 6.7

1 3.3

J; 3.3

30 99.9

3

33
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TABLE 11

AREA OF BODY BURNED FOR VICTIMS OF

UPHOLSTERED FURNITURE INCIDENTS

Total Area of Body Burned Number of Burned Victims Percent

1 - 10^ 27 hk.2

11 - 50^ 17 27.9

Over 50^ 17 27.9

TOTAL 6l 100.0

Area of Full Thickness Burn

0% 26 52.0

1 - 10% 15 30.0

11 - 30% 6 12.0

Over 30% 3 6.0

Subtotal 50 100.0

Unknown 11

TOTAL 6l
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Disposition of Yictim and Hospital Confinement. The data on the

disposition of the victims and the length of hospital confinements, shown

in Table 12, are more instructive than the data on area of burn. Only

about 10 percent of victims of upholstered furniture incidents required no

treatment or first aid treatment only; only about 20 percent were

released after a treatment in a hospital. About U 5 percent were admitted

to hospitals, and more than a third of these died after admission; over

25 percent of the victims were dead on arrival in the hospital. Of

those 20 victims who were hospitalized and whose confinement did not

end in death, four were confined for five days or less, another four for

from six to 10 days, five for from 11 to ^0 days, and the remaining four

for from Ul to 100 days. Total hospital confinement is not known for three

of the hospitalized victims.
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TABLE 12

DISPOSITION AND HOSPITAL CONFINEMENT OF

VICTIMS OF UPHOLSTERED FURNITURE INCIDENTS

Disposition of Victims N-umber of Victims Percent

Dead on Arrival

Admitted to Hospital

~ Died in Hospital

" Survived

Treated and Released

First Aid Only

No Treatment Required

TOTAL

19 25.7

ih 18,9

20 27.0

13 17.6

6 8.1

2 2.7

Ik 100.0
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TABLE 12 (con’t)

Days in Hospital Number of Hospitalized Victims Percent

1-5 11 (T deaths) 37.9

6-10 8 (,U deaths) 2T .6

11-20 4 (1 death) 13.8

21-uo 2 6.9

Ul-60 2 6.9

61-80 1 3 .h

81-100 1 3 .h

Over 100 0 0.0

Subtotal 29 99.9

Unknown ^ (

2

deaths

)

TOTAL 3^

NOTE: Three victims were still hospitalized when the reports were

filed. At the time the reports were filled, one had Been confined for

56 days, one for 28 days, and one for 11 days.
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Property Damage . Property damage in upholstered furniture ignition

incidents is significant. Very often the entire room in which the

furniture ignited was destroyed; sometimes the entire house. Property

damage estimates were reported for 55 of the 130 incidents. These

ranged from $5.00 to $ii5»000, for a total of $176,300, and an average

loss per incident of $3,205.
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VIII. PERSONAL DATA

Age . The group of ll8 persons directly involved in upholstered fur-

niture incidents shows an uneven age distribution, with a disproportionately

large number of older people. The age groups representing the younger 50

percent of the U.S. population represent only 20 percent of these ll8 per-

sons. Analysis shows that those 20 years old or less, an age group which

makes up 4o percent of U.S. population, account for only 8 percent of those

directly involved. Those 21 years old and older, who make up 60 percent of

U.S. population, account for 92 percent of the persons directly involved in

upholstered furniture incidents. This distribution, shown in Table 13, may

well be attributable to cigarette smoking.

On the surface there appears to be an obvious similarity between up-

holstered furniture and bedding incidents, in which cigarettes are also the

major ignition source. However, children playing with matches and lighters

are significantly represented in bedding incidents, while they are almost

absent in upholstered furniture incidents. It is tempting to speculate that

this may be the result of a relative difficulty in igniting upholstery fab-

rics with a small flame as compared with igniting sheets, bedspreads, and

blankets. The close bedding/upholstered furniture fire experience similar-

ities do, however, occur in the older age groups, for which cigarettes are

the major ignition source.
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TABLE 13

AGE DISTRIBUTION OF PERSONS DIRECTLY INVOLVED IN

UPHOLSTERED FURNITURE INCIDENTS

Age Group * Number of Persons Directly Involved Percent

0-5 5 h .3

6-10 0 0.0

11-15 3 2.6

16-20 1 .9

21-26 1I+ 12.1

27-35 9 7.7

36-1*5 18 15.5

1*6-55 22 19.0

56-65 18 15.5

66 and older 26 22.1*

Subtotal 116 100.0

Unknown 2

TOTAL 118

* Each of the above age groups represents approximately 10% of the 1970

U.S. population
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Sex . The sex distribution is fairly even over the entire age range.

Of the 118 persons directly involved in upholstered furniture incidents

61, or 51 -T percent, vere male, and 57, or U8.3 percent vere female.

Income . The household income distribution is given in Table l4. The

upholstered furniture fires in FFACTS appear to be more prevalent among

lover middle and lov income groups than would be expected if these data were

representative of the national household income distribution based on I969

Census. As it is noted in the next section, this concentration in the lower

income ranges is related to the large number of older people involved, who

in general have lower household incomes than people in the younger age groups

TABLE Ik

HOUSEHOLD INCOMES FOR PERSONS DIRECTLY

INVOLVED IN UPHOLSTERED FURNITURE INCIDENTS

Household Income Incidents Percent
1969 National Household
Income Distribution Per(

Under $3,000 Ik 20.3 9.3

$3,000 - $5,000 19 27.5 10.7

$5,001 _ $10,000 21 30,

k

3i*.0

$10,001-$15,000 11 15.9 26.7

Over $15,000 k 5.8 19.2

Subtotal 69 99.9 99.9

Unknown 58

TOTAL 127*

* Three incidents did not take place in a private dwelling and were not

considered.
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Home Value/Monthly Rent . The home values or monthly rents for the ll6

households for which such information was available are listed in Table 15.

Unlike the household income distribution, the home value distribution very

closely parallels the national home value distribution from 19^9 Census data,

and the monthly rent distribution also approximates the national figures

with only a slight under-^representation in the lowest ranges. These close

correlations between the FFACTS data and the national data would tend to

indicate that the 130 incidents are fairly representative of upholstered

furniture incidents. This would tend to show that upholstered furniture

incidents occur rather uniformly across all economic ranges.

A likely explanation for the close parallels for home value/monthly rent

and the disproportionate concentration of low household incomes is the fact

that the age distribution is so heavily weighted towards older people. It

is common for older people to have lower incomes and continue to live in

housing of the same standard as before they retired or grew older.
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TABLE 15

HOME VALUE AND MONTHLY RENT DISTRIBUTIONS FOR PERSONS

DIRECTLY INVOLVED IN UPHOLSTERED FURNITURE INCIDENTS

Home Value Number of Incidents Percent
1969 Home Value

Distribution Percent

Less than $5,000 1+ 8.3 7

$5,000 - $14,999 IT 35.4 38

$15,000-$19,999 11 22.9 20

$20,000-$2U,999 8 16.7 15

$25,000 and over 8 16.7 20

Subtotal 1+8 100.0 100

1969 Monthly Rent
Monthly Rent Number of Incidents Percent Distribution Percent

Less than $U0 2 2.9 9

$10 - $59 6 COGO 15

$6o - $99 27 39 .

T

39

$100-$lU9 26 38.2 27

$150 and over T 10.3 10

Subtotal 68 99.9 100

Unknown 11

TOTAL 127 *

* Three incidents did not take place in a private dwelling and were not

considered.
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IX. LOCATION

House and Room . All but 3 of the 130 upholstered furniture incidents

in FFACTS occurred in private dwellings, with 3 of U in houses. Three

out of four incidents originated in the living room, with the bedroom the

only other room reported as the place or origin for a significant number of

incidents. This distribution appears to follow the usage pattern one would

expect for pieces of upholstered furniture. Table l6 shows these numbers.



TABLE l6

GEI^IEKAL AND SPECIFIC LOCATIONS OF UPHOLSTERED FURNITUP.E INCIDENTS

General Location of Incident Number of Incidents Percent

Private Home (owned or rented) 99 T6.2

Apartment 25 19.2

Mobile Home 3 2.3

Hospital 2 * 1.5

Dormitory
r

• 0

TOTAL 130 100. c

Specific Location of Ignition Number of Incidents Percent

Living Room 9T . 6

Bedroom lU 10.8

Basement 2 1.5

Den 2 T tr

Porch/Patio 2 1.5

Kitchen

Garage 2 1
.

5

All Others 9 6 .

9

TOTAL 130 99.3

* Both the hospital fires occurred in waiting rooms.
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X. MONTH AND TIME OF INCIDENT

The monthly distribution of the 130 upholstered furniture incidents in

FFACTS is heavily skewed toward the last five months of the year. This fact

is not considered significant, however, because it is almost entirely the

result of accelerated data collection efforts of FDA during the last five

months of 1970. A more representative data collection procedure and sub-

sequent analysis could presumably produce some indication of seasonal var-

iations in the frequency of upholstered furniture incidents.

The data on time of discovery of ignition are shown in Table IT . More

than one third of the upholstered furniture ignition discoveries occurred

between midnight and 6 a.m. Many smoldered for several hours before being

discovered. The high frequency of incidents in this time period, which is

peculiar to both bedding and upholstered furniture ignitions, indicates the

danger that in many upholstered furniture incidents toxic levels of smoke

can be produced while the occupants of the household are asleep.

TABLE IT

DISTRIBUTION OF UPHOLSTERED FURNITURE INCIDENTS BY TIME OF DISCOVERY

Time of Day N-umber of Incidents Percent

12:01 a.m. to 6:00 a.m. 45 35.

T

6:01 a.m. to 12:00 noon 23 18.3

12:01 p.m. to 6:00 p.m. 30 23.8

6:01 p.m. to 12:00 midnight 28 22.2

Subtotal 126 100.0

Unknown 4

TOTAL 130
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XI. FABRIC PRODUCT IDENTIFICATION

Outer Fabric . Of the 1U9 pieces of upholstered furniture involved in

the 130 incidents partial or full samples of only 71 peices were received

and examined hy NBS. The fiber content was determined in the laboratory

for these 71 samples; in addition, information on the fiber content of the

outermost fabric layer was furnished in the reports for 23 pieces for which

no samples were received. These fiber contents are often only the investi-

gator’s or interviewee’s opinion; therefore, these data are recorded sepa-

rately in Table I8. Cotton, rayon, and cotton/rayon blends account for

more than 50 percent of the total outer layer fabrics.
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TABLE 18

THE FIBER CONTENT OF OUTER FABRIC LAYER

OF UPHOLSTERED FURNITURE INVOLVED IN FIRE INCIDENTS

Number of pieces of Upholstered Furniture

From From Case

Fiber Content of Outer Layer NBS Tests Percent History Reports Total

Cotton 12 i6.9 8 20

Cotton/Rayon IT 23.9 1 18

Rayon 13 18.3 0 13

Vinyl 5 T.O 1 6

Nylon 1 l.h 3 h

Cotton/Rayon/Nylon 3 h.2 1 h

Cotton/Rayon/Metallic 3 k.2 0 3

C0tton/Rayon/Acetat

e

3 h.2 0 3

Cotton/Nylon 3 h.2 0 2

Cotton/Rayon/Wool 2 2.8 0 2

Cotton/Linen 2 2.8 0 2

Rayon/Olefin 1 l.h 0 1

Rayon/Nylon 1 l.h 0 1

Rayon/Cotton/Linen 1 l.h 0 1

Nylon/Cotton/Metalli

c

1 l.h 0 1

Rayon/Acetate 1 l.h 0 1

Cotton/Wool/Acetate 1 l.h 0 1

Leather 1 l.h 0 1

Wool 0 - 1 1

Cotton/Wool • 0 - 1 1

Cotton/Unknown Synthetic /Metallic 0 - 1 1

Cotton/Unknown Synthetic 0 - 1 1

Unknown Synthetic 0 - 5 5

Unknown 0 - 55 55

TOTAL Tl 99.7 78 lh9
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The samples of 9 of the outer fabric layers (upholstery) received

were too small for fabric weight analysis. The weights of the 62 speci-

mens tested are distributed fairly evenly from 5 to 25 ounces per square

yard. These data are presented in Table 19.

TABLE 19

DISTRIBUTION OF FABRIC WEIGHT FOR THE OUTER FABRIC LAYER

OF UPHOLSTERED FURNITURE INVOLVED IN FIRE INCIDENTS

Fabric Weight (oz/yd^)

Number of
Samples Received Percent

Under 5.1 0 0.0

5.1 - T.O 8 12.9

T.l - 9.0 6 9.7

9.1 - 11.0 10 l6.1

11.1 - 13.0 9 lh.5

13.1 “ 15.0 6 9.7

15.1 - IT.O 6 9.7

IT.l - 19.0 6 9.7

19.1 - 21.0 3 U.8

Over 21.0 8 12.9

Subtotal 62 100.0

Unknown (too small for testing) 9

TOTAL 71
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Inner Layers . Many of the inner layer samples received were in-

complete or in disconnected order; many other samples did not include

inner layers at all. Again, information derived from reports is listed

separately from NBS test data. The data are shown in Table 20. Since

smoke and toxic gases generated primarily from the stuffing present the

greatest hazard in upholstered furniture incidents, it would be valuable

to investigate correlations between inner layer fiber contents and type

and severity injuries. However, because of the incompleteness of many

of the samples and the disturbed order of battings and foams, such

correlations could not be made.
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TABLE 20

COMPOSITION OP INNER LAYERS OF UPHOLSTERED FITRNITUFE

INVOLVED IN FIRE INCIDENTS

Number of Pieces of UDholstered Furniture

Fiber Content of Inner Layers NBS
From
Tests Percent

PYom Case
History Reports Tot?

Cotton Batting 2h 41. i|
c
> 29

Cotton Batting Jute 12 20.7 0 12

Urethane Foam & Cotton Batting 8 13.8 0 8

Foam Rubber 1 1.7 2 3

Cotton Batting, Sisal & Jute 2 3.5 0 2

Ureuhane Foain 1 1.7 0 1

Urethane, Polyester Batting &

Cotton Batting 1 1.7 0 1

Urethane, Cotton Batting,
Urethane & Sisal 1 1.7 0 1

_L

Urethane i Jute 1 1.7 0 X

Polyester Batting 1 1.7 0 1

Polyester Batting, Urethane &

Cotton Batting 1 1.7 0 1

Cotton & Foam Rubber 1 1.7 0 1

Foam Rubber, Cotton Batting & Jute 1 1.7 0 1

Cotton Ba.tting, Sisal & Rubberized
Hair 1 1.7 Q J.

Cotton Batting, Foam Rubber & Jute 1 1.7 0 1

Jute 1 1.7 0 1

Unknovn Q - 8h 8h

TOTAL 58 99.8 91 ihQ



XII. CONCLUSION

On the basis of the analysis of available data, it can be concluded

that

:

1. Upholstered furniture constitutes a flammability hazard,

2. Cigarettes constitute the dominant ignition source leading to
upholstered furniture ignition incidents.

Accordingly, upholstered furniture fabric products appear to warrant further

investigation in pursuance of the Flammable Fabrics Act. It also appears

from the data that any standard that may be developed for upholstered

furniture under the Act should employ a test method which simulates cigarette

ignition.

- U2 -





»

i

»


