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CHAPTER 1
INTRODJCTION TO THE PROBLEHR

The vurpose of this study ls to establlish fire protec—
tion as a phase of all industrizl arts shopwork. Flre pro=-
tection should be g year around Job and not atressed only
during Fire Prevention Week, Ths objectives of fire protec—
tion in the order of laportance are:

1. To prevent fires fron starting.

2. To prevent loss of life and property in case s fire
starts,

3. To confine & fire to the nlace of origin,

4. To extinguish the fire,
Aa & rule, the motivation for fire fighting and extinguish-
ment 1z adequate becgause of the sction and drsmatic appeal
involved, but i1t is the nroblem of the lnatrugtor to mske
fire rrevention mescurses more appesling sinee thege involve
restrictions and prohibltions that interfere with individual
huaan rights.

feed for the Study: In reviewing statistles on the lossa

of life and property each year by fire, ther2s is an urgent
need to make fire azfety education an integral part of the
learning experlences of all ‘merlean youth., The school shop
s an ldezl location to present this m:teriszl to future cite
lzena beczuse about twenty-five per gent of the boys zre en-

rolled in industrizl arts coursses, If fire ss=rfety sducation



is presented in such a manner &s to 1nstlll proper attitudes
and habits in students regarding fire protection measures,
then progress will be made in the reduction of loss of life

and property due to fire,

Methods of Regearch and Investigation: The methods of

regsearch used in this study include extensive use of the li-
brary faclilitiee at Oklahoma Agricultural and Mechanicsal Col-
lege, Letters were written to naetional fire protection or-
ganizations for avalilable literature and informstion. Visits
were made to the Office of the Insurance Department and the
Office of the State Fire Marshal in Oklahoma City and to the
Texee Fire Insurance Department in Austin, Texsg. Phases of
the theeis were dlscussed with induetrial arts instructors

and fire protection personnel.

Definitlions of gelected Terms: For purposes of mutual

understandinge, it i1s desirable to include at this point,
definitions of many terms used frequently in this thesis.
The definltions quoted here shall be the meanings implied
when these terms are used as the thesls progresses.

Approved meang ascoceptable to the insgpectlon de-
partmen% having Jurisdiction. (32, cover page.)

Combustible 1s used referring to s material or
gtructure which can burn, The term combustible is not
related to any specific ignition temperature. (38,
page xxil.)

Flammable =nd inflammsble are identical in mean-
ing. Flammable refers to any material which ig very
easlly ilgnited and burns with unususl rapidity. (38,
page xxiil,)

Fire prevention refers primarily to measures




directed towards avoiding the inception of fire. (38,
page xxii.)

Fire protection includes everything relasted to
the prevention, detectlon and extinguishment of fire,
and other matters covering safeguarding of hum=zn life
and the preservation of property. (38, page xxii.)

Flash point of & liquid is the lowest tempera-
ture at which 1t glves off enough vapor to form flam-
mable mixtures with the air which sre capable of prop-
ageting flame when ignited. (44, chapter 16, page 2.)

Ignition temperature is the lowest temperature
at which s flammeble gas or vspor-alr mixture will
ignite solely by heat. (44, chapter 16, psage 2.)

Safety education and training 1s the term aprlied
to all planned prograus of study and sctivity in which
children (and asdults) are taught to avoid having acci-
dents in which waterlals and items of value are des-
troyed or as a result of which the individual may be
injured or killed. (73, paze 3.)

Spontaneous ignltion ie the heating and 1lgnlition
involving a combusf?EIe material or combination of ma-
terlals is described as *gpontaneous® if the inherent
characteristice of the materlals csused an exothermic
(heat producing) chemical action to proceed without
exposure to external sources of flre, sparx or heat.
The process 1s known as ®"spontaneous heating", and as
*gsvontaneous ignition* or *"srontaneous combustion® if
ignition occurs. (38, page 430.)

Heview of Graduate jtudies and State Bulletins: In

examining the publication Studles in Industrial Education,

which 1e& e biblliography of graduate studles in Industrial
Education prepared by a committee of the National Asgoclatlion
of Industrial Teecher Tralneres, no itreatises of fire safety
were lncluded in any of the studleg llsted, and, for this
reason, there were no slmilar studies ordered for review in
the preparation of this problem. (See Bibliography Item 3)
State and city bulletins de=ling with school shop safe-

ty were studled in the preparation of this problem. These
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bulletins, which are included in the biblliography, treat gen-
eral safety in the school shop and usuelly 1ln specific phases
of gsafety in woodworking, printing, sheet metal wori, and
other areas. See bulletins numbers (5, 8, 10, 11, 13, 14,
21, 26, 41, 42, 45, 46, 50, 51, 53, 61). There was no major
émphasias on fire protection in these bulletins with the ex-
ceptlion of the bulletins of the Buresu of Vocational Currice-
ulum Development and Industrial Teacher Training, and Viles,

School Fire Bafety. (10, 11, 61). In these bulletins fire

prevention and fire extingulishment were 1included.

Avallable Literature: Litersture avallable for this

nroblem includes: books, information.bulleting, circulars,
codeg, posters, pamphiets, oeriodieals, reports, and shop
safety msnuals which may be found llsted in the blbllography.
Valuable information was obtained from fire preventlon organ-

izatlions which is treated in chapter five,

Predicted Views in This Investlgation: There are many

phases of flre protectlon education that may be dealt with
in the ehop. It 1s hoped that this study may be an ald in
determining the fire hazards found in the various school
shopa and ways to avold these hazards. After eliminating
hazards, there are still possiblllties for fires. Students
should be trained in ways to conduct themselves during fires

and in the proper first-ald fire extingulshment procedures.

The modern trend is towards wmore adequsate gafety pro-

gramg in the schools, and these must include fire protection.



The industrisl arts instructor must becomne acguainted with
safety procedures in order to introduce these procedures into
the shop program. The phllosophy of this study is bssed upon
safety, which includes fire protection, as an objJective in

industrial srts.



CHAPTER 11

PHILOSOPHICAL VIEW OF
INDUSTRIAL ARIS

In establishing the phllosonhy of industrial arts it
is necessary to determine the place of industrisl arts in
the curriculuam of the school progrem. Induptrial arts is a
phasge of general education and cannot be considered separate-
ly. The primsry purpose of generasl education 1ls to help
youth in developling desirable attitudes and habite which are
necegsary tralilts for happy, useful, and succegeful cltizens,
The industrial arts curriculum helps to fulfill the purposes
of general education by offering young people the opprortunity
of working with materials, processing the materisls into use-
ful products, and deallng with problems of 1life and industry
involved in these pursuita., Industrial arts has evolved as
a phase of general education in America through "manual
training*, and “manual arts®, and into the present concept

of "industrial arts®,

The Menual Iraining HMovement: “Manual training* isg

defined by Bolllinger in The Terminologicael Investlization of

Professionsl and Scientific Terms as follows: (63, pege

29-30.)

Manual treining 1s a historical term describing educa-
tlon of the anind through the hand based on handwork
instruction in the elementary industrisl processes and
the theory of formal discipline., It wss offered orig-
inslly for general educational values without regard




to vocation and usuelly epplied to the trzining of
boys. The work wae usually offered durlng the 7th, 8th,
9th, and 10th year of echool for the purpose of form-
ing habites of thought before action; will; patient,
careful appreciation; educsting the mind through the
hand; developling skill of hand and eye; appreciation
of the dignity of labor; and developing the "powers"
of observatlon through the senees. Manual Tralning
usually consisted of woodworking and "mechanicsa
drawing but occeslionally lncluded printing, ametal work-
ing, and other units,
This novenent was introduced in America sbout 1877 by Runkle
and Woodwsrd who were ploneers in manual training. Woodwsrd
advocated a system of occupationsl activities beglnning in
the lower grades through high school, and he established the
first Menual Training High School, which wzs & part of Wash-
ington University in St. Louis, Missouri, in 1879. Woodward's
untiring efforts helped to spread the manual training aove-
nent throughout the United Stetes. Hanual tralning was an
organized program of teaching tool procegses &nd conslsted
mainly of producing exercises by the students under the for-
mal discipline theory. The need for a broader concept of
manual tralining wee felt; hence, the manuesl arts philosophy

developed.

The Manuel Arts Hovement: 1In 1894 thls development was

named *menual arts® by Bennett., In Industrial Arts lts iInter-~

pretation in Americsen 8Schools, (59, page 13), it was indica~-

ted that the emphasls was still on skill, but the manual arts
philosophy extended to the incluslon of making useful and
well designed asrticlee nainly by hand. Bolllnger deflines
"menual arts® as: (63, page 29.)

A term used to describe such sublects a&s woodworking,



mechanlical drawings, metal work, printing, leather
work, Jewelry msking, clay work, book-binding, etec.,
when taught as & form of general educatlon having for
its chief purpose that of developing within the pupll,
through work in the school shops, mesnual sxill and an
aporeclation of good deslign and constructlion by prac-~
tice with & varietly of exercises and practical pro-
Jects of personal value.
In Boston ebout 1888 Swedish 38loyd work was introduced by
Larsson. Through Swedish Sloyd work arts and crafts were
developed and met with spnroval. The manusl arts movement
did not include any phese of industiry. A strong need was
felt for training in industrial processes to acquaint stu-

dentsg with the technological world in which they lived,

The Industrial Artas Moveament: Rlchards, Rusgsell,

Bonger, and others included industry and industrisl procegses
in & new philosophy which wss termed "industrial arts" (1906-
10). (59, page 14,) Newkirk's article, "*Teaching Aims of

Industrizl Arts* in the American Vocatlonsel Journsl explaing

the development of induastrial arts. (80, pasge 12.)

The term, "industrial arts® or "industrial arts
educatlion® has evolved over a perlod of yeare from the
older terms, "manual training® and ®manusl arts®.
Manual training emphasized the manual objective and
was besed on the theory of formal discipline., Hanual
arts emphasized the manual but also art vrinciples.
The term ®industrial arte® designates s curriculum
area fron grade one through college and emphasizes
construction with tools and machines, understanding of
industry, drawing and design, conaumer educatlon,
hendyman abillities, objectificatlon of learning, crafts
for leisure, and soclal understanding with adaptations
to meet the needs and interests of children at differ-
ent grade levels.

All the leaders in the fleld of 1lndustriel arts agreed thsat
the good elements in the manual erts movenent should be re-

talned but that certzin new concepte should be coneidered as



of major importsnce. Wilber in Industrial Arts in General

Education defines "industrial arts® as: (64, page 2.)

.« « . those pheses of general education which deals

with industry--its orgenization, materiels, occupations,

processesg, and products--and with the problems result-
ing from the industrial and technological nature of
goclety.

Industriasl artes today begine in the elementary gradesg
and continues as a general education course in segondary edu-
cation and college, Industrial arts is appropriate for boyse,
girls, and adults because of the wide varlety of activities
offered. Industrlal arte ceasses to be an exploratory course
28 = phase of general education when extensive gpeclaliza-

tion in = certain ares 1is undertaxen; it then becounes a vo-

catlonal subject.

Oblectives 1n Industrial Arts: Objlectlives are the

toole used by teachers to sttain desirable traits in students,
and any worthy obJjective may become the basgls for organized
educational effort. The objectives of industrial arts should
not be intangible hoper and dreams but definlte goals to be
reached, and definite steps should be deviesed in order to
realize these cbjlectives. Hays correletes the aimsg of lead-
ers of the past and cresent in the article “New Demands Upon

Induetrial Arts® in the Amerlcan Vocstionasl Journal. (76,

psge 1l.)

« « «» the fundamental aims of Dr. Woodward and the
leaders of his day were little different from those
of pregent day leaders. Industrial arts today, as in
the 1880's and 90's, 1s concerned with the intellec-
tual and aesthetic culture of youth, with the release
and development of thelr coreative powers, and with
their adjustment to the life of an industrisl
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civilization., DMNodern psychology offers z more solld
basls for such sime than did the unsound faculty pay-
chology of the earlier years and industrial arts stands
today unchallenged &s a vital phase of modern educs-
tion,

One of the worthy and desgirable aims or obJectives of indus-
trisl arts is that of safety, which lncludes fire protection.
This le only one phase of industrlial arts objectives, but due

to the nature of this study, it will be treated at length.

gafety as 8 Phage of Health in Industrial Arts ObjJec-
tives: 1In an 1ndustrial arts edaptation of the "Seven Car-
dinal Principles of Zecondary Education® in a state course
of study avallable from the Minnesota State Department of
Bducation, health was included as one of the objectives.
Schweickhard lists these edaptations of health through indus-
trial arts in saying that the puplls should: (49, page 137-
138.)

. +« .« (1) become better acquainted with health needs;
(2) acquire better heelth habits; (3) make wise selec-
tlion and proper use of food; (4) understand, and apply
ag far as possible, the appropriste gelection of cloth-
ing ae it affects health; (5) be more intelligent about
cleanliness and sanitation around the houe; (6) learn
how to conserve and galn strength end muscular confrol
thru manual activities; (7) become familiar with oc-
cupationsl dangerse and health hazards; (8) learn oo-
cupational safety and precautions; snd (9) take account
of personal health poselbllities in the selectlon and
pursult of s vocation.

The collective statement as it appeasred in the
State course of study indicated that industrlisl arts
should: "Develop and establish in the lives of the pu-
pile the methode and processes of performing uanual
activities which are in greatest accord with the con-
gservation of humsn strength, the gaining of musculsr
sk1ll and control, and the assurance of gafety to life
and health.*

Safety wes clssgified es an objective by the State of
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Minnesota Department of Education in the 1920's.

Health and Safety as an Objective: Hine objectives in

Improving Instruction ln Industrisl Arte by tne Commlttee on

*Standards of Attainment in Industrisl Arts Teaching® of the
Americen Vocationgl Assoclation are: (2, page 51.)

1. Interest in Industry

2. Apprecimtlon and Use

3. 8elf-dlsciprline =znd Initlative
4. Cooperative Attitudes

5. Health and safety

6. Interest in Achlevement

7. Orderly Performance

8. Drawing and Design

9. Shop 8kills and Knowledge

The goal of objective number five 1s to develop in each pu-
pll desirable attitudes and practices with resvect to health
and safety, which are tfeated equally. In the publicatlion,

Improving Instructlion in Industrial Arts, the followling rec-

ommendation 1s made for implementing objective nuumber five:

(2, page 56.)

Encourage particlpation in school activities for acecl-
dent and fire protectlion, as prepsration for more
worthy and active acceptance of gimilar programe in the
community snd at places of work.

gsafety, Including Fire Prevention, as an Qbjective:

The only inclusion of fire prevention a&s a part of the safety
objective, in any statement of indusirial arts objectlves
atudled, 1s that found in the Qklahoina Stste Department of

Bducatlion bulletin, Industrisl Arts in Oklahoma. The objlec~

tives as included in this bulletin asre: (47, page 24.)

(1) Industrial Arts is complementary to other school
subjectes and provides opportunities to apply xknowl-
edze learned 1in other school sublects.



(2)
(3)
(5
(6)
(7)
(8)

(9)
(10)
(11)
(12)

(13)

(14)
(15)
(16)
(17)

12

Develops an appreclation of applied knowledge and
skills,

Provides a xnowledse of industirial drawling, the
languege of indusiry, and methods of expressing
ideas by means of drawings.

Contributes to later vocatlion efficiency.
Stimulates students! knowledge and appreclation of
good design. :
Ingtills & satisfaction in psrsonal creative
achievement,

Develops the abllity to analyze a Job into 1its
processes and organize them into correect procedure.
Contributes to consumer knowledge and induces an
aprrecliation of the value of 1lndustrieal materlals
and the need for their conservatlon.

Trains in industrial and home safety (inecluding
fire prevention).

Acqualints students with industrial informatlon and
induces a recognition of the standards of indus-
trial attainment.

Develops avocatlon interests.

Trains individuals to be more resourceful in deal-
ing with the materisl probleme of life,

Stimulates correct attitudes toward sn orderly shop
and home and their environment,

Alds 1n making vocational choices.

Develops qualitles of leadership.

Vevelops coovperative attitudes in work habits.
Develops an appreclation of the dignity and impor-
tance of the occupation of one's neighbor.

In thls bulletin 1t ls suggested that the instructor should:

(47, page

8.)

Make a study of fire losses and causeg of fires in the
shops and homes, ¥ork up plens for shop-keeping or
house-keeping which will eliminate causes of nearly
all fires, and carry out these plans ss they apnly to
the school chop.

Fire preventlion can be integrated into the industrisl

erts safety program through demonstratlions, films, posters,

and by other meens. Children of echool sge are interested in

the aspecte of fire prevention and extinguishment, and while

thls interest is felt, the shop teacher may instill proper

sttitudes and hablts pertaining to fire prevention that msay

be applied in the future.



CHAPTER III1
FIRE AS A FRIEND OF MAN

Without fire man would only be slightly above the an-
imal stage and sublect to the sszme limitatione. Even with a
knowledge of fire and the means of 1ts control, man would
not have progressed very far without the development of the
modern fuels, such ag petroleum, gas and coal,

The early man was resgtrained to the more temperate and
tropical areas before he learned to utilize fire for warath,
These early men could not have inhseblted much of the world
because of the lower temperaturee, The homes would have
been crude stone, wood, and wmud structures or would have
been limited to caves and trees, Without fire the food of
primitive man would have been eaten raw.' Clothing would
have consisted malnly of animsl skine. There would be no
artificlal light and ueans of protectlon other than the
crude weapons thst were umsde by hand.

Han could never have resllzed the usge of wood, oil,
coal, steam, or electricity without the knowledge of fire.
There could have been no modern induetry. There would have
been no progress in traneportation beyond the animal drawn
cart, animal riding, and water, Without the discovery and
control of fire plus the utilizstion of nmodern fuels, sgri-
culture, industry, transportation, and communication could

never have developed and reached the height of uodern
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civilization,.

History of Fuels: As man learned to control fire, new
fuels were discovered. The first fuels used were in the
solld atate, Lster, with the advancement in civilization,
gaees and liquide were introduced as fuels, First came wood
and coal, asnd then came gas and petroleum, These products
are used for fuel because they sre cheap and plentiful, give

off much heat, and ere safe If properly handled.

Hood as 2 Fuel: Wood wae the firest and oldest fuel,
It became kindled by chance ignition with lighting or molten
lave from volcanoes, #an saw this happen and feared it at
first. Later men used this example to help kindle fires of
his own using eiimllar wood fuel. For thousands of years it
was the principle fuel.

wood wag very abundant in many sreas of curope and

also in the early United States. (23 page 32.)

When the Tirst settlers landed on the Atlantic
Coast, no less than 900 mlllion acres of the United
States were rich timber lands, far richer than any of
which the white man had ever dreased., But to find
rooa for themselves and thelr families, these early
coloniste hsed to become our first lumbermen, The for-
ests were both friends snd foes, for though they sup-
plied fuel for cooking and warmth as well as wood for
shelter, they also blocked progress. Thousands and
thousands of acreg of the flnest timber were destroyed
in order to wexe room for sdditionsl fsarms and build-

ings.

It was used for cooking and heating in the houe, and induetry
depended upon wood solely as a source of heat for manufsctur-
ing. The first steam engines were fired with wood and the

firat locomotive algo used it as fuel. Wood does not msake
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the extremely hot fire needed for the indusiries of today.
Parker states that: "Qak wood, for example, gives off lesa
than two-thirds as much heat per ton as hard coal, and less
than helf ae much as fuel oil." (48, page 24,) As time
went on, wood became less practical for fuel purposeg and
more valusble for other uses. However, man owes much to

wood as & fuel for the developments that it has madé possible,

Coal as a Fuel: The substance known as coal began 1ts
formation about 250 mlllion years ago. The earth was hot
and humld, and there was abundant and rlioch vegetatlion grow-
ing elong the waters. The ferns grew to heights of one hun-
dred feet. Water, sand, and mud covered these arees and
formed what i1s known as peat bogs. Graduslly the sedimentg
grew deeper, and the oressure became gresater on the rottling
vegetation. Heat was formed and pressure caused the gaseous
matter to eccape. Thls developed what 1ls known as coal.

There are geveral stages of development from very soft,
or smoky burnlng ooal, to the hardest and slow burning an-
thraclte coal. Soft coal, or bituminous cosl, contsins six-
ty to seventy-five per cent solid carbon, while the hard
coal conteine ninety-five per cent carbon. Hard coal pro-
duces more heat and less smoxe when burned, but 1% ls harder
to kindle.

Coal hesg been ueed for nmany centurles as o fusl,

Greenwood, in his book, Prometheus, U. 8. A., said: (23,

page 41.)
Coal was mined in China long before the Christlian
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Era and there 1s much evidence thet it was used by the
Britons previous to the Roman invaslion in 54 B. ¢. The
firet known record of 1ts use 1in England, however, ls
in the year 852 when the Abbey of Petersboro gave a
receipt for “twelve cort loads of ocoals.Y The Bishop
of Durham glives an aoccount of mining operations in

1180 and the first shipment of coal to London ocourred
in 1240. Marco Polo, the famous Italian traveler,
mentions 1¢s use in Cathay in 1275. 1In 1612, it was
first used in a blast furnace for the production of

iron,

Coal was first discovered in the United sStates
in 1673 by the Jesult misslonaries Joliet and Harquette.

By 1795 coal wa:c being mined and used 1n some early
Amerlcan trades such as blecizsmithing and foundry work, but
the use of coal in domestlic life was still undiscovered.
John and Abdjah Saith, two brothers who settled in Pennsgyl-
vanisa, formed the first coal coupany in America in 1805-6.
It was necessarylfor these two men to conduct an educational
program in order to convinee prospective buyers that coal
was usable as a domestic fuel, Wllson noted that in Great
Britain: (65, page 21.)

« « » The demand for coal increased conesiderably when

in 1803 coal gas commenced to be used for lighting

purposes, and the introduction of the blest furnace in
the ironworks of Scotland about 1828 gave a still
greater lmpetus to the industry.

At the present time coal is an essentlal materisal in
industriel production. It ie irrerlaceable in iron ore smelt-
ing, however, power production, hydroeleotiric plants, and
petroleun fired plants are replacing coal burning installa-

tions. The use of coal as a fuel has contributed signifi-

cantly to the repidly expanding American industry.

s g Fuel: Greenwood relates, (23, page 49), that

am———

Gas
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many centurles sgo when natursal gas was dlscovered at Baku

on the Casplan Sea, the gas became lignited and burned and

the people worshiped 1t. 1In one area in (Greece 1t caused

the shepherds and their sheep to act peculiarly after breath-~
ing it, and they thought 1t possessed some supernstural power.
Such beliefa as these slowsed the development of the use of

gas for practical purposes., However, the Chlnese used gas
for lighting purposes many years before its discovery in
Europe. It was piped through bamboo poles, but 1ts use was
not popular.

John Baptist van Helmont, & Dutch chemist, acclidentally
discovered what l1lg now referred to as msnufactured gas sbout
1609. RNatural gas discoverles were made in England and
written about by Thomas Shirley in 1667. John Clayton, a
Yorkshire minister, made experiments from 1660-1670 one of
which was the heating of coal in & closed vessel and collect-
ing the ges given off in bladders. He then pricked holes in
the bladders and ignited the gas gliven off,

Hurdock distilled coel 1n an iron retort and conducted
the ges through copper tubes and succesgsfully lighted his
home in England in 1792. In 1798 he bullt a large scale
apparatus and lighted a factory in England. The first gsas
company in the world wzs the London and Westminster Gas Light
and Coke Conmpany establieshed in 1812.

The first city streets lighted by gas in the United
States were in Baltimore in 1816, Paris streete were lighted

with gas in 1820. Gas for lighting the hones in Hew England
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was not uged until 1865. Gas was first ueged for cooking pur-
pdses in England sbout 1832, but it wss not until 1859 that
1t waa used very extensively 1n the United Stateg. At that
time the people in Amerlica were cooking on gas stoves in-
ported from Europe.

Today gas 1s used for cooking and heating, and it 1s
used extenslvely 1n industrial processes. The electric light

has completely replaced it in the field of illumination.

Petroleum as a Fuel: 8everal Biblical references were

made to oll. It is statéd in Genesis, 11:3, that some forms
of petroleum were used in bullding the Tower of Babel., In
Deuteronomy, 32:13, reference ilsg mede to %oll of the flinty
rock®. Job, 29:6, wrote ". . . the rock poured me out rivers
of cil%, Other early oll dlscoveries were mede in western
Asla and the eastern part of Europe. One of the nost famous
and richest supplies was in the aree of Baikxu on the (Casplan
Sea where the Fire Worshipers worshiped “the everlasting
flame*, Marco Polo referred to 1t in hie writinge and told
of some of 1te uses., He eald it wzs not good for food, but
it was good to burn and for espnlication to camels for the
mange.

The 8eneca Indlans in the area of New York are given
credlt for discovering the firet petroleum in the United
Btetes in the early seventeenth century. They recognized
its many uses and bezan to collect it by dipping blankets
into pools and squeezing it out in ti.bered pits.

While vlisiting in western rFennsylvania in 1753, George
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washington learned sbout the exlstence of petroleum and inme-
diately recognized its 1mportancé. Leter, he purchased olil
land and listed it in his will as belng one of his most vealu-~
able possegslions.

In 1865 the idee for drilling wells to secure oll wase
congceived by George A, Bissell, & New York lawyer, He en~
geged Colonel E, L. Drske as superintendent for drilling.
After drlilling several unsucceesful ventures, & well near
Titusville, Pennsaylvanile, was finally drilled thst produced
twenty barrels of oil & day.. This led to the succeasful coa-
pletion of many other wells, some of which produced up to
three thousand barrels a day. Drake discovered that oil
could be produced in lsrge amounts from drilled wells, and
this 1s the foundation of the modern oil industry.

With the production of larger amounts of petroleunm,
advancements were made in refining. Crude oll wee refined
by the distillation process. By thig method the following
compounds were obtalned: benezine, gasolline, kerosene, dlg-
tillate fuel oll, heavy lubricsting oils, parsffin, and
asphalt., Still later, the cracking process, which 1s apply~-
ing hest under pressure, was introduced. Thls made it posg-

gible to produce gssoline from kerosene and heavier olls.

In the twentieth century msn has harnessed fire as a
gervant to meet hle vast needs and desires., Almost every-
thing used has been made posalble with the help of fire,
from the utensils on the breadfast table to the transporta-

tion usgsed, Host of the uses can be grouped under three
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headings: uses of fire in the home, usgses of fire in trans-
portation, and uses of fire in manufacturing. In the first
group, fire l1ls used malinly for cooking, heating, end light-
ing, since steam genersators are used in many instances. In
the second group, transportstion, fire transforms fuel into
power which moves locomotiivee and steamehlips. Automobiles
end airplanes are operated with fuel which 1s burned inside
the cylinderg of the engines., And thirdly, fire furnishesg
the energy for opersting most factory maschines snd 1ls used
directly in the manufscturing of 1lron, steel, rubber, glass,
and other materlials too numerous to list, The newest snd
grestest dlscovery, still only in the infancy of 1itse possi-
bilities, 1s that of atomic energy supplied by the splitting
of the atom. It could become man's grestest and most per-
fect servant, These lnstances are due to controlled fire,

but asn's worst enemy can easily be that seme fire uncontrolled,



CHAPTER IV
FIRE AS AN ENEMY TO HAN

Fire has been an enemy to civilization since ite in-
ception. It has rsined destruction on human habltatlions
for centuries, and it has only been within the twentieth
century that man has begun to deal with fire on a aore equal
basls. Lesgsons have been learned only through experience

with the loss of thousands of liveg and billions of dollars

in dsmages.

PART A

conflagrations and Disastrous Fires

Before the turn of the c¢entury fires were considered
almost 1nev1tab1e; and little effort wae expended to avert
disasters even when strong warnings were given by a few safe-~
ty minded indivliduals., After esch dlsaster or conflagration
people would perseist in the game carelegs habits and prac-
tices. It was only safter several such destructive and costly
fires that the citizens began to formulate gsteps to invent,
inetell, and enforce new equipment and laws to help protect

human lives and property againet any future fires.

The Great Chicago Fire: This conflsgration began in

Chicago on October 9, 1871. The cause is unixnown, but the

situation was ldeal for the traglc fire. The weather was
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very hot and dry, and the numerous wooden bulldings were
clustered together and extremely combustible. The losses
reached staggering proportions., It wag estlmated that 250
people lost their lives. Goodspeed made this statement in
his book, History of the Great Fires in Chicago and the wWest:
(22, page 397.)
The best authorities concur in estimating the
total loss at from $198,000,000 to $215,000,000, tak-

ing the totesl insurance %o repregent one~third of the
total loss. This mzy be divided as follows, on & rude

approxlimate:

Loss on bulldings and property . . . . . $106,590,000
Logs on stock and plant . . . ¢ . . . . 74,560,000
lLose on furniture and personzl proverty 24,850,000

Total . . . . . . $206,000,000
The loes was s0 great that sixty underwriting firms were
forced into bankruptcy due to insufficient funds., A year
later much of Chiocego was rebullt with the same combustlible
wooden constructlion. Brick and stone couwld have been used,
but they were bellieved to be too expenslive., The cltizens
did not leern the lesson well =2e no apparent corrective meas-

ures grew out of thie conflagration,

The Boston Conflagratlon: Only one year after the

great Chicago catastrophe, Bogton was swept by fire on loveme
ber 9, 1872, The fire began in a basement of & bullding and
spread qulickly to the roof through the elevsator shaft. An
elarm was not turned in lmmedistely because everyone wsatching
thought someone else has turned it ln., The fire horees were
ill at the time. As a result, sixty acres of the clty were

leveled wlth the damage amounting to $75,000,000. Of the
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total loss $56,000,000 was covered by insurance. Only thirty-
slx milllion was collected on the ilngured property. Masters

states in his book, Going to Blazes, that: (29, page 21:)

~ Coming so close together, the Chicago and poston
firee made a deep lupression on the insurance cosipanies
which survived--if on no one elge, It led to a thor-
ough overhsauling of the risk rating system. But, more
than thst, the Nstlonzl Bosrd of ¥ire Underwriters was
formed to do research, invesgtligate fires, and establish
cugtome for the entire group of insurance gompanies
which cooperated 1in its support. The Bosrd's first
studies were of conflagrstion hazards, end thece re-
vealed that practicslly every Amerlcan city's bullding
laws needed revising., Rows of fireproof struoctures 1in
clogely-packed busliness districts had to be bullt to
act as barriers sgainst conflegrations., Streets needed
widenlng where ever possible, Underground water sys-
tems and high prescure msins were necessary for effi-
cient fire fizghting. As for alarms, the telegraphlc
system of fire boxes gave fastest service; this sycstem
was expensive and complicated to lnstall, and that wss
why only 75 cities in the whole country were using 1it
at the time.

The Hatlonal Board of Fire Underwriters was a ploneer in the
field of fire prevention, and, through its influence, the
Natlonel Fire Protectlon_Asebelation and Underwriters! Lab-
oratorles were established. These organizatione have pro-

moted fire protection by the services rendered,

The Fire in Baltlmore: On Sunday, February &, 1904,
the people were aroused by a terrifying explosion. The fire
began when a clgsrette was carelessly dropbed through a slde-
walk grating beside s bullding which burst into flames when
firemen opened the doors to enter the building. It spread
up the elevator shaft and reached some stored celluloid nov-
eltlee, The celluloid caused an explosion'that hastily

gpread the fire that burned for two days.
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It was necessary.tb call for help in flzhting the fire,
Companies were celled from Hew York, washington, Wilmington,
Phiiadelphia, end Chester. Some of the compsasnlesg arrived,
but only after they hed a great deal of trouble in transpor?-
ing the equlpment, On arrival it was found that the hose
couplings were of various sizes and 4id not fit the Bealtlimore
hydrante. This rendered the equipment of the wvlsiting fire
departments totally useless until the fire reached the docks
on the secénd day. This enabled the visiting coupanlies to
pump from a natursl water supply, and thege events eventually
led %o the control of the fire. As a result of the fire,
2,500 buildings were deastroyed on two hundred forty acres.
The evaluation of loss was $50,000,000. Host of the insur-
ance coupanies had sufficlient caepital to help cover the loss
with only a few going out of businegs. Thig fire led to the

standardization of hydrant and hose couplings.

The 3San Franclaco Conflagration: The worst fire in

Amerlica's history began with an earthquake in San Franclsco
on April 18, 1906. There were four hundred fifty-two lives
lost ac a result of thie disaster, and $350,000,000 worth of
property was desiroyed.

The conflagration had been predicted by the fire pre-
vention engineers on the Nstlonal Board of Fire Underwriters
only six months before it occurred. The cltizens ignored all
of the Underwriters' recommendations except that of maintain-
ing & fire depsrtment., The gsame conditions existed here asg

in prevlious great fires., fo protective or preventlive
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The Collinwood School Fire: On March 8, 1908, in

Collinwood, QOhlo, & school fire took the lives of 175 chll-
dren, all under fourtesn years of age. There was a defective
flue below the front stailrs that caused the fire to start.
The younger children from the first floor marched out safely.
The front entrance had always been used for fire drills, and
when the front doore became blocked by flames, the teechers
end children turned to the rear door only to find it lociked.
Eventuslly the weight of the Lodles against the door broke

it open, but only a few eurvi?ors managed to get to safetly.
Children retreafed to the third floor, but the fire ladders
were not long enough to reach that high, and the water pres-
sure was ineffective. The victinms were trappned on the third
floor. As a result, public¢ bulildings erected since that fire
are equipped with fire safety doors which c¢an be opened from

the inglide while locked on the outside.

Babb's 8witceh School Fire: The Babb's Switch School

fire near Hobart, QOklahoma, occcurred during a Christmss cele-
bretion on December 24, 1924, Thirty-six men, women, and
children were burned to death as a result of the fire. Over
two hundred adultes end children were crowded into a small one
room schoolhouse that was & highly combustible wooden struc-
ture., A fire started when a candle on the Christmas tree
ignited some paper decorations. In an effort to extingulsh

thie flre the tree was overturned and pzniec reigned, There
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wag only one exlt, and ell windows were covered with very

heevy wire screens toc keep transients out., The first survi-

vore tried to remove thege ccreens with no sueccess., The

Babb's Switch School fire is an exsmple of the destruction

and loss of life that c¢an resuylt from the neglection of fire

prevention fecllities in a school building.

As results of these disastrous fires, many flre nreven-

tion measures have besn introduced which include:

1.
2.
1.
4.
5.
6.
7.
8.

Hore and better fire exits.

Fireproof fixtures and socenery.

Fire safety doors.

Autometlc sprinklera.

Caged~-in lightes.

Standpipes with hoses on every floor of buildings.
Linited number of people to occupy a given area,

Strict building regulations for tall structures such
as hotels and office buildings,

Organlzations have beem established for the sole purpose of

- preventing fires before they start by recommending protective

' ‘measures and enforcing them with laws,

PART B

gtatlistlical Kecord of Fires and Fire losges

In the United States

‘This section is devoted to a—statistic&l record of

fireg and fire losses Ain industry, echools. and colleges, and

’

dwellings from 1941 through 1950 and deals with the number of

lives lost yearly from firee in the United &tates from 1932
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through 1950, The estimated number of fires snd statementsg

of fire losses are taken from volumes of the Nationszl Fire

Protection Assoclation quarterly. The estimates of the num-

bexr of lives lost from [ires are taken from the Natidnal

Safety Council publiecatlon, Accldent Facts, 19551 edition.
The number of school fires and fire losses in the State of

Oklahoma are exc¢srpts from the State Fire HMarshal's Heport.

TABLE 1

ESTIMATED NUMBER OF FIRES IN SCHOOLS AND COLLEGES,
HANUFACTURING INDUSBTRIES, AND HOHES, AND THE TOTAL
NUMBER OF FIRES IN THE UNITED STATES

FROK 1941 THROUGH 1950

Year Schools and Manufaoturing Homes Total No. of
Colleges Industries Fires in U. 8.
1941 2,700 30,800 345,000 736,000
1942 2,400 29,400 322,000 665,000
lgza 2,500 30,450 336,000 668,000
1 2,300 29,900 285,000 600,000
1945 2,200 28,500 276,000 585,000
1946 2,300 31,700 260,000 608,000
1947 2,400 31,600 250,000 538,000
1948 2,500 33,300 270,000 570,000
1949 3,100 30,100 282,000 580,000
1950 2,900 32,000 310,000 600,000
Average 2,530 30,775 293,000 615,000
Per by Vi & 5 ,

Data Showing HNumber of Fires:

Table I ehowes that the

number of fireg for 1950 is less than the average number of

fires in the United States from 1941 through 1950.

This

polnt is slgniflecant in that 1t shows progress has been made

in fire preventlion education, fire prevention facllitlies, and

fire extinguishnent,

Progreas ls further emphaslzed in that
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gonstruction of homes, industries, snd schools has lncreased
greatly in the ?ast ten year perliod. In no instznce doss the
nunrber of fires in schools and colleges, manufaoturing lndug-
tries, snd homes reported in 1950 exceed the largest nuuber

of fires reported in these catasorise Adurlng the perlod Irom

1941 through 1950,

TABLE II1

szléilT:D FIIW m&ﬁ":‘:’: ;Lf%
HANUFACTURIAG LHDUSIRITS,

BCHOOLS AND COLLEGES,
ﬁ“ﬁ HOHES IN THE

Uﬁl? D STATES FROX 1941 THEOUGH 1950

Year schools & Hanufacturing Homes Totael Cozt of

Colleges Industries - Fires in U. 5.
1241 $ 8,000,000 £ 73,500,000 & 86,000,000 $325,000,000
1942 7,300,000 63,700,000 80,000,000 15,000,000
1943 8,200,000 85,200,000 107,500,000 03,000,000
194 6,000,000 95,000,000 104,000,000 456,000,000
1945 9,000,000 85,400,000 94,000,000 485,000,000
1946 11,000,000 107,100,000 129,500,000 580,000,000
1947 8,100,000 140,500,000 160,000,000 703,000,000
1948 11,000,000 147,000,000 176,000,000 714,800,000
1949 1k&,000,000 133,800,000 176,000,000 672,500,000
1950 17,000,000 155,750,000 188,700,000 699,600,000

Ihe Coet of Fires:

The estlnated Tlre losses shown in

Teble 1II indlostes that the cost of firees hae risen in the

pserilod of 1941 through 1950,

This increacse in the cost of

fires wzy be partly attributed to the decreazse in the valua-

tion of Unlited States cﬁrrenny and greater cost of construc~

tion today. ¥World wWar 1I and the current Xorean conflict
have caussd & marked increese in construction in these group—
ings including schools snd colleges, howes, and msnufscturing

industries,



29

Loss of Life from Fire: Fire takes an annual toll of

about 7,000 lives in the Unlted States according to the Na-
tional psfety Councll estlmates. The ann;al loss of l1life by
fire ranks third as the cause of accldental deaths. C(asuale
tles from fires are due mainly %o burns and the inhalsation
of carbon monoxide and other gases of combuastion. The first
obJective of all fire prevention should be the prevention of

loss of llfe or personal injury.

TABLE IIIX

BUKN CABUALTIES IN THE UNITED STATES
FROM 1938 THROUGH 1950

Year Casualties
1938 to 1942 (Average) 7,106
1943 to 1947 " 8,192
1648 7,668
1949 6,500
1950 6,800
Aversge 71897

gtatistics of Causes of and Losses from Bchool Fires:

The following i1s a statistical anslysis of 1,116 school
Tires in the United States from 1930 through 1946 a2z quoted

from the National Fire Protection Association Handbook of

Filre Protection: (38, page 1270.)

Heatling defects . . . . . ¢« + « « . . 18.0%

Faulty equipment or

improner opersation ., . . . 10,0%
Defective or noorly

insetalled chimneys

or flues . . « + « « +» « » b6.4%
Careless disposal o

hot ashes or coale . . . . 1l.6%
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Misuse of electricity . . . . « . . 17.0%
Bmoking and matches . . . A - § 4
Spontaneous ignition of oily

rags or material ... . . . . . . . 10.3%

Incendiary . . e e e e e e 8.8%
Improper rubbish diapoaal

methode . . . . o e 5.04%
Careless handling of flammable

liquids . . . e s e oo« W.9%

Specliel hezards aeaoclated

with manual training . . « o e . W.6%
QOpen flame devicesg in labora-

tories and kltchens igniting

combustible materials . . . . . . . b, 4%
Explosions (gas heating, chem-

ical, and flammeble vapors) . . . . 3.0
BAGhERANE o o & v « ¢ o o o o o o o« «  3.0%
EXPOBUIE . « +« o o o o o o o o « o« o 2.7%
M18cellaNeous . « « « « o+ » o « o « o« 6.2%

Total . . . . 100.0%
As & result of the 1,116 school fires reported in the Nation-

&l Fire Protection Associatlion Handbook, thirty-one of the

fires caused 325 deaths. Of this representative sample the
hazards in the shops account for only four and six~tenths
per cent of the 1,116 echool fires.

Table IV shows the number of Iires reported to the
QOffice of the Fire Marshal in Oklahoma Quring an elight year
period. The majority of school fire losses can be =ttributed
to one of the hazards of common occurance, such as defective
ingtelletion or maintenance of heating and ilghting applli-
ancea; careless use of matchss; smoking, especially in the
auditorium and gynasliums; accumnulstion of combustible rub-
bish in basements, attlcs, storage rooms, locker rooms, and
boller rooms; and failure to follow ssfe precautlons im con-
struction of flues, the rewmoval of hot asheg, and the storage

of o0il mops. MNMost school bulldinge are unattended at nlght,
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Sundays, holldeys, and usual vacatlion perlods, and, for this
reason, fires are sometimes beyond control before detection.
| 8chools 1n rural or unprotected areas are total losses &g a
rule rather than an exceptlon. 8chool buildinge ere the cen-
ter of many community sctivitles, such a8 meeting plsces for

civic organizations, Civillan Defense, soclal, and athletlc

TABLE IV

IOTAL NUHBER OF FIRES, SCHOOL FIRES,
AND INSURED PAID SCHOOL LOSSES IR
OXLAHQMA FROK 1943 THROUGH 1950

Year Total Humber Humber of Amt. of Pald
of Filres School Fires School Losses
1943 576 i0 $ 363,073
1944 294 2 240,736
1945 336 5 112,745
1946 511 2 127,901
1947 5,992 15 190,606
1948 7,772 1 382,787
1949 8,176 8 550,656
1950 6,293 16 196,980

Average School rires per year 7.4

events. Permlssion for any such meeting or event should carry
with it sdequate responsibllity and exnerienced supervislon.
Following these meetings inapectlon should be made by com-

petent persons to guard agzsinst latent fires.

The Ameriecan people have learned through experience
that flre can destroy entire cities, level magnificent bulld-
ings, and cause the loss of hundreds of lives. Following in

the wake of these incldents, the need was felt for adequate
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fire preventlion end protection feclllitiers., Statistlics prove
that wlthin ths psreseant century great progress has been a-
chieved in fire preventlon and extinguishuent. Agencles and
organizetlionsa, both governmental and private, have worked
together toward the promotion of fire prevention education

which, in turn, leasds to the decrease in fire losses.



CHAPTER V

ORGANIZED PROGRANMS FOR FIRE PREVENTION
AND FIRE EXTIHGUISHMENT

In reviewing the statistics on the loge of lives and
property by fire each year in the Unlted States, 1t can read-
1ly be seen that there 1s a necessity for orgenlzed programs
for fire prevention and fire extingulshment., These programs
encourage the participation of every individusal and all or-
ganlzations from a small community to the large industrlal
companlieg or civlilian defense unitas on a national scale.
The principle aim of all the organizatlions and sgencles lis
that of fire prevention education. Through laboratory ex-
periments and organlized drille, fire extingulishment can be-
come the insurance that 1s necessary to protect lives and

property.

PART A

Governmental Fire Prevention
organlizatlons and Agencies

In 1569 in sarly New York, or Hieuw Amsterdam ss 1t wss
then known, the governor of the city outlawed thatched roofs
and appointed fire wardens to inspect homes. The Dutch built
sturdy ovens of stone, but the remainder of thelr homeg were
bullt of wood, even including the chimneys. Fire was s real
enemy and all had to fight it at close range, but the pre-

ventive measures that were suggested met with great
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resistance. The wooden chimneys were ruled against the law,
but the people refused to cooperate,

The main equipment used to fight fires at the time was
the leather bucket. The regldents were reguired to xeep a
leather bucket full of water in the nouse at all timeg and
three buckets on the doorstep after sundown, The buckets of
water were useless, however, unless the fire was dlscovered
immediately. The other equipment used was a flre-ladder,
fire-hook, and additional buckets installed &t dtreet cor-
ners. Thesge were provlided by taxing the home-owners ln pro-
portion to the number of chimneys in their homes.

Eventually the cltizens reallized that they needed more
protection, and the first fire protectlon organization 1in
America was formed, Thls organization conslsted of eight
men who in turn walked through the clty streets at night and
kept on the lookout for fire or smoke. These men were glven
the name of "rattle-watch® because they carried wooden nolse
mekers to sound an alarn,

Some years later the Engllish brought pleces of fire-
fighting equipment to America. It was ldentlical to that used
in early Rome. New apparatus wss invented in Europe, but the
equipment was not readlly sccepted in thls country. Though
New York grew to twenty thoueand populatlion, the fire pro-
tection equipment and organlzatione were lnadequate. These
were the events and groups thst influenced modern fire pre-

ventlion organizatlons and agencles.

State Fire Marshal: The state fire marshal is primarlly
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an enforcement officer who 1s responsible for fire laws. Al-
though the fire marshal's staff 1s tecnlcally responsible for
law enforcement, in many states the asctual function 1is to

act as an agent to sponsor and promote fire prevention ac-
tivities, QGeorgla and ¥Wisconsin have a‘fire marshal for the
sole functlon of investigating fires. Thirty-slx states

have fire marshale with the suthority to perform inspections

and fire prevention work. Accordling to the Hational Fire

Protection Assocliation Handbook of Fire Protection, the

duties of state fire marshals are to enforege laws relsting
to: (38, page 50-51.)

1. The preventlon of fires and compilation of fire
statictics.

2. The storage, sale, and use of combustibles and
explosives,

3. The installation and msintenance of fire extinguish-
ing equipment, automatic sprinklers, autoamstic and
other fire alsrm systems, fire extingulshers, and
gimilar apparatus.

4, Means and asdequecy of exlts in case of fire from
factories, assylums, hoppltals, churohes, schools,
halls, theatres, and all other places in which
numbers of persons work, llve or congregate from
time to time for any purpose, and the constructlion,
malintenance and regulation of flre escapes and
other means of exit,

5. The suppreeslion of arson and the investigation of
fires,

In performing these dutieg authority is frequently delegated
to the fire marsha)l to mske reguleations concernling inflame
mable materisl and protective devices. 1In several of the
states these regulations have the effect of law.

In Oklahoma it is the duty of the state fire marshal
to enforce the following legislation:

l. Arson law,
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2. Fire protection of public bulldings.
3. Fire protectlion of places of public assembly.
4, Inflammable liquid regulatiocns,
5. Fire escape regulations.
6. Hotel regulations.
?. Ligqueflied petroleum gas regulatlons,
8. Removal of dilapidated buildings.
In additlon to the enforcement of these laws, the marshal

ingpects all public buildings,

Organization of Full-Time Peld Fire Departments: Full-

time paid fire departaents are found in larger citles. The
organization and adaministration of the local fire department
" depende upon the form of the local government, the activitles
to be gponcored, &and the requirements of the underwriters.
The activitles of the fire departments in the larger cities
do not vary widely. The usuzl activities include fire pre-
vention, public educstion in fire gafety, rescue work, fire
fighting, fire alars, protection of bulldings, training,
investigatlon of fires, sslvage worx, and repair and mainte-
nance of equlpament.

gome of the sdvantages of the full-palid fire depart-
ment are: trained men are on duty constantly to ans?er
calls; sudible public alarms do not arouse spectators; there
is continuous fire prevention inspection work thst i1s nec-
essary for the modern fire department; and men are not taken

from other Jobs to answer cslls as in the volunteer unite.
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Organlization of Part-Pald and Zart-Volunteer Fire De-

partments: Fire departments iln municlpalities with popula-
tions of lesg than 25,000 may have men who are part-psaid,
paid-on-~-call, or unpsid volunteersa, or a coabinatlon of
these. The type of organization for each individusl municl-
pallty depends upon the slze of the community, the property
to be protected, and the number of calls answered. Many
cities furnish pald drivers to tske the major apparatus to
the fire in areas of 5,000 population or asbove., 1In clties
of ten thousand to 25,000 populatlion it is comaon to have
two or three pald officers to go along with each plece of
equipment, These men may be supplemented by pald-on-call
men. The volunteers are usually paid one to two dollars per
hour for each alarm_and services rendered., They are algo
pald for attending meetings and drills. Approximately forty
per cent of all volunteer firemen are pald on this basisa.
There are 15,000 volunteer fire departimente in the United
States and Cenada as compared to approximately one thousand

part-pald companies,

Volunteer Flre Departmente: All fire departments

whether paid or volunteer should be responglible to a reason-
able degree to the tax payers and citizene of the community
for fire protection of life and property. Cities with 5,000
population or less generally have volunteer fire depsartments.
In the organization of the volunteer flre coapany there usu-
ally 1s a cooperative zgreement or plan for mutual fire aid

with neighboring communities.
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Some towns, which are largely residential, hsve conm-
bined police and fire departments; the seme men perform a
dual funection of fireman =nd policeman, Volunteer fire de-
partments that have a definite plan of organization of rules
glmilar to thet of a full time paid departaent functions

with optimunm efficiency.

Civilian Defense Activities: The municipsl fire de-

partment plays an important part in the protection of civil-
ian life and properiy during modern warfare in clities that
may be sublJect to serial attack. The organizeation for civil
defenee is simllar to any major dlesaster organization in
operation during wartime as well az peace. Clvil defenae in
time of war requires the provision of additlonal facllitiee,
Auxlliary reserve forces of citlzen groupe are trained in
addlition to the regular organized fire department, Definite
asslgnments are made ag to the duty and placexent of die-
triet fire watchers who constitute the first line of defense
against incendiary aerial bomb attack., Various municipal
departments plan for coordination of activities in time of
war or attack which include suxiliary police forces, ailr
rald warden service, utillity repsilr squads, decontamination
squads, rescue squads, and other private cltizen groups
which are trained for speclslized tesesks. The objlectlves of

a civil defense program are: (54, page 165.)

. +« « to protect lives and property against air assault,

sabotage, and other forces of attacx., Civillan defense
functions are simllar in many respects to those carried
on during some of the public disssters . . . contirol of
movement of populstion during a rald, provision of
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shelter, rescue of trapped persons, control of lncen-
dlary bombs, provision of first aid snd hoaspitaliza-
tion of wounded, repailr of broken msins end utllity
lines, reopening of streets and restoration of com-
munications, fighting fires, provislon of food and
shelter for the homeless.

The atomlic bomb 1s the newest and most devastating
threat to our natlional and personal security, but the dan-
gers cen be avolded to some extent by knowing the true dan-
gers of the boumb, and xnowing the esteps that can be taken to
avoid them., 8ix survival suggestions for atoalc¢ attacks are
a8 followas: (72, page 3.)

1. Try to Get ghielded

1f you have time, get down in 2 basement or subway.
ghould you unexpectedly be caught out-of-doors,

seek shelter slongslde a building, or Jjump in any
handy ditch or gutter,

2. Drog Flst on Ground or Floor
To keep from being tossed about and to lessen the
chances of being struck by falling and flying ob-
Jects, flatten out at the baue of & wall, or at tue
bottom of a bank.

3. Bury Your Face in Your Arms
When you drop flat, hlide your eyes in the crook of
your elbow. That will protect your face from flash
burns, prevent temporary blindness and keep flying
objects out of your eyec,

4, Dontt Hush Qutside Klght After a Bombin
After an air purst, valt s few minutes then go help
to fight fires, After other kinds of burst:s wait
at least 1 hour to give .ingering radiation some
chance to die down.

5. Don't Take Chances with Food or ¥Water in QOpen
Tontainers
To prevent radiozctive poisonlng or dicseace, eelect
your foed and water with care. ¥hen there 1z reason
to believe they may be contaminated, stick to canned
and bottled things 1f possibls,

6. Don't Btart Ruamors
In the confusion that follows a bombing, & single
runor might touch off a panlc that could cost your
life,
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In wosct cltles there 1a a local fire rreventlon coa=
mlittee which is & pert of the chamber of commerce, safety
councll, or other civic group. The objectives of the Tire
prevention comaittee le fire preventlon educsatlion and the
malntzinance of a good fire record for the city. The cone-
mittee coordinatesg its efforts with local snd municipsl
fire fighting agencies. The comnltiee acts as a clearing
houae}%nd coordinating body dr 2ll locel fire prevention
efforts, campaigne, and educatlionsl sctivitles., Huniclpel
adalnistr tors and the fire chiefl appreclate such efforts
on the part of the citizenry 1in pfomoting an understending
of the most elementary precautlionz %o be tacen in the pre-

vention of fires.

PAHT B

Fire Protection Assgocisilons

Yor individuals, grouprs, comianies, or agencles, who
deslre recent or speolaliiea “nowledge of work or publlica-
tions, the fire protection sassocisatlons are indispensable.
The laboratories connegted wlth thece zesoclatlons can fur-
nish relisble information on new equipnent, inventions, =znd
on scores of tects and experiments being made for those ine-
teregted in fire preventlon. The membershlip fee 1ls insig-
nificent in comparison to thé wealth of information and

values recelved from these aasgoclatlona,

Hational Bosrd of Fire Underwriteras: ¢On July 7, 1866,

a call weeo issued for a "Conventlon of the Insurance Comganles
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of the United states", This convention assembled on July 18,
1866, and orgenized the Nationsl Boerd of Fire Underwriteres;
it wzg the first natlonal assoclation of any business egtab-
lished to promote public welfare. One of the objectives of
the orgenization was to suppress incendisasrism snd arson.

The National Board of Fire Underwriters 1ls primarlly & pub—'
lic-eervice institution,

In 1911 the Flre lershals' Assocliation of North Amer-
ica offered the resolution for a Fire Prevention Day to be
observed on QOctober ninth, the fortleth anniversary of the
Chicago fire. The kationsl Board of Fire Underwriters se-
cured the cooperstion of many state governors in the lneugu-
ration of this day. A proclamation mede by Prezldent lsrding
in 1922 proclaimed Fire Preventlon Week to be substituted for
Fire Preventlion Day. On Beptewber 8, 1922, the President of
the Chamber of Commerce of the Unitsd States pledged support
of Fire Prevention Week.

The,Nationéi Bozrd of Fire Underwriters is an engineer-
ing, statistical, and educational organization supported by
211 stoek fire insurasnce companies. Through its Actuerial
Bureau the board complles flre statigtics, It maintaings an
expert staff of englneers, Consultations are held with city
officials coneerning water supplies, flre departments, fire
alarm eystems, and varlious phases of nmunlieipsl fire protec-

tion. The vast undertaxzinge of the National Bosrd of Fire

Underwriters are described in the book, Pioneerg of Progress.

(33, page 100-101.)
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Prevention of fire isg the board's watchwork, On
that subject it is the world'!s leading authority. 1Its
comnittee on incendlarism and arson hss done as much ae
the police to curb one of the more contemptlible crimes;
its committee on laws has done some notable work in
stiffening legislation agalnst Jerry-bullding and in
enlightening State Leglslatures on the relation of flre
insurance to business aa a whole; ite coamittees on
fire prevention, engineering and building constructlon
maintaln the finest testing laboratories of thelr kind
in the world for the testing of new structural designs
and materials, &nd their bullding code is genersally
accepted as a model of 1ts kind.

Only careful englineering tests can declde whether
new bullding materials sand designs are safe. By under-
taking this beneficent and necessary work the Hational
Board of Fire Underwriters relleves Federal and State
government of an immense expense, places flire preven-
tion on a sound basls and, what 1s more, glves & dem-
onatration of the manner iln which a great private en-
terprise can meet grave soclal responslibilities in the
democratic way.

Today this board 1is constantly expanding new frontiers by
mocern developments in sclence, transportation, communication,
and industry. The gosl hag been and always will be gervice
for public safety and the preservation of s secure denmocracy.
The publications of the Nationel Board of Fire Under-
writers include geveral booklets on induetriel fire hazards,
{(32) The board has some 250 speclal interest bulletins
treating sublects, such as fire flow tesgts, maintenance of
life safety in places of assembly, and small hosge and other
items that do not require full treatnment given a standard.,
Typical publications are lssued under the following headings:
fire extingulishment appliances, fire extingulshment suxlil-
iaries, inflammable liquids, combustible sollds, hazardous

gases, explosive dust, electrical equipument, and construction.

Natlonal Flre Protective Assoclatlon: Largely through
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the influence of the Natlonal Board of Fire Underwritere 1in
an effort to enlist the support of industries, the Nastional
Fire Protective Association was organized in 1896 and incor-
porated in 1930. The aseocistion was organized for the fol-
lowing purposes: %o promote the sclence and improve the meth-
ods of fire protection and fire prevention; to obtaln &nd
circulate information on these subjeclis; and to secure co-
operatlon in establishing proper safegusrds againet losse of
life and property by fire. Thls association is an interna-
tional clearing house for information pertaining to fire pre-
vention and fire protection. It is a non-profit orgenization
with more than 12,000 individusl and couapany memberships. (40)
The annual dues for members are sixty dollsrs and for
agsoclate members $12.50. This 1s the total expensge; there
are no initiation fees. Members sre entitled to coples of
the current assoclatlon publlications during the ysar of mem-’

bership. A magazine, The National Flre Protectlion Assocla-

tion Quarterly, is published, also a Journal for volunteer

firemen, monthly news letter, speclsal bulletins, handbooks,
snd technical reports. It also publishes numerous standards
and speclal committee reports of lmportance to the safety

engineersg. Some of these are the Bulldlng Exits Code; Dust

Exploeione in Industrial Plants; Flame-Proofing of Textiles;

Sprinkler Systems, Care and Malntenance; Spréx FPinlehing

Using Flemneble Materlels; and Flemmable Liqulds, (Gases and

Volatlile Bolldsg, Fire Hazard Propertles.

The sssoclstlon has a Field Service Depsrtment for the
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purpose of organlizing fire preventlon commlttees and etimula~-
-ting fire preventlon activities. 1t holds & natlonal meetling
once each year. Participants in the national meeting are the
Fire Marshsis, Chambers of Coumerce, Safety Councils, and

Yolunteer Firemen.

Factory Insursnce Association: The Factory lnsurance

Assoclation wes orgenized in 1890, The purpose of the as-
soclation wes to orovide stock fire ilngurance combined with
the best of engineering, sucnervisory inspection, and loss
adjustnent services to owners of manufacturing plants with
guperior menagement, maintenance and constructlion, automatic
sprinklers snd other fire protection. The assoclation main-
tains a gtaff of engineers with representatives in xey 1in-
dustrizl areas. There is a fire safety laboratory rmalntained
by the asscocistion which contains various types of flrs pro=-
tectlon equipment for examinstion and demonstretion under
working conditions, This organization publisghes the F, I. A,
gentinel, a monthly magazine, the underlying theme of which
is lose preventlon. 8ome 35,000 coples are distributed

monthly.

Assoclated Factory HMutual Fire Insurance lompanles:

The Factory Hutual Engineering Divislon specislizes in indus-
trial fire proteétlon. The companies operate with a staff

of hundreds of trained fire protection engineers to minimize
the danger of extensive property loss and to safeguard pro-

duction in industry. Plant inspections are made three or
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four times each year at most insured properties by trained
engineers. Inspectlon covers all phases of hazards includ-
ing fire, lightning, exploslion, and wind. Speclal visits
may be arranged for when the necegsity arises. Work has
been done in the testing laboratories, some of which includ-
es: spray nozzles, oven safety devices, flameproofing of
wood, protection of oll transformers, flsme arresters, snd
exploslon vents, The policy membership comprises leading
manufacturing concerns. Publications include the Factorz'
Mutual Regord, which is an i1llustrated monthly digest of

current fire protection information and experiences, loss
prevention bulletins that cover the latest practical methods
of maintenance, speclal-hszard safeguards, and other fire

protection festures.

Underwritersg! Laboratories, Inc.: The Underwriters?

Laborstories, Inc. was founded in 1894 and sponsored by the
National Board of Fire Underwriters. It was chartered as a
non=-proflt organization. Thls orgasnization maintsine and
operates laboratories for the examination and testing of de-
vioces, eystems, and materlals as to their relation to life,
fire, and caesually hazerd, and crime prevention. Three test-
ing stations are operated in Chicago, New York, and San Fran-
c¢lsco, and adequately equipped laboratoriesg are nalntsined
for the testing and examination of electriczl equipment,
fire slarm, and slgnsal apparatus. 1In addition to the laborsa-
torlies, there are approximately 200 representstives ln cities

throughout the Unlted States and Canede, The laboratories
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publish annually lists of manufacturers whose products have
proved acceptable when tested under appropriate standards
and which are subjected 10 one of the forms of follow-up
gservice provided as a countercheck. All aporovals by the
Underwriters' Lsboratories, Inc. beer the label Underwriters!
Laborstories, Inc., Inspected., Other laboratory publica-
tions include lists of hazardous location of electrical
equipment, flire protection equipment, gas and oll equipment,
accldent, automotive, burglary protection equipment, and bl-

monthly supplement to all 1lists.

To have a clear understanding of the municipal fire
problem, it is necessary to have a knowledge of the nature
and sctivities of the wvarlous orgsnizatlons and agencles
working in the field of fire prevention and protectlion., The
regourses of these organlzations and agenclies nmay be dlvlded
into 8ix groups: preventlion and inspection agencles, legal
agencles; flre flighting sgencles, professional and technlical
organizations, educatlonal asnd promotlonal actlivities, and
literature, Everyone in & community has access to these re-
sources to advance a relentless battle against fire. The
school shop ingtructor should taxe advantage of the gervige
and llterature made avallable by these organlzatlons and

agencies to integrate fire safety into curriculum planning.



CHAPTER V1
FIRE HAZARDS IN THE SCHOOL SHCP

A fire hazard ies & condltlion that is conducive to flre,
and in order to recognize the hazerds in the school ghop,
there must be an understanding of the condlitions that may
cauge fire, There are three factors or conditions that must
be present before combustion will take place. These condl-
tions are:

1., There must be & fuel or a combustible material
preesent, ’

2. Oxygen must be precent in sufficient quantity to
support conmbustion.

3. Heat must be present of sufficient intensity and
amount to vaporize and ignite the fuyel,

When ell three of these conditions are present and in the
correct proportions, the results ig the completion of the
Tire trliangle which 1s necesgary for combustion. 0y elimi-
nating any one of thege factors or conditions, the fire can
be prevented. Air contains twenty-one per cent oxygen,
which 1s sufficlent to support combustion, and 1ittle can

be done %o control the oxygen supply. Therefore, the remain-
ing two factors, heat and fuel, are the prlnclple congtitu-
ents to be controlled in fire prevention. The ghop instruc-
tor must maintaln constant vigilance to insure that combus-
tible substances and heet necessary for chance ignitlon are

never present at the same time in order to cause a fire.
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Therefore, 1t is necegmsary for the shop teacher to be aware
of the fire hazards thast z2re relasted to the shop. In this
chapter general and specific fire hszards will be discussed

in their relstions Yo the echool shop.

PART A

General Hazarde

The fire hazards that are common in &ll shops, but sre
not specifically releted to any one shop, will be treated in
this section, These hazarde include the dangers of gponta-
neous ignition, electricity, flammable liquids and gases,
ilmproper housekeepling, and speclial hazards related to the

use of gasolline,

Dangers of gpontaneous Ignition: Spontaneous heating

usually starts with =2 cslow chemlcal resction or slow oxida-
tion process. At the beginning, thie process generates
some heat which i1s dlgeipated as fast as 1t is formed. As
the chemical oxidatlion takes plece, gradually more heat is
generated than 1s given off until the ignition temperature
is reached. GSpecial interest bulletin number 51 of the Na-
tional Board of Fire Underwriters contains the following
statement: (34, page 1.)

There is little if any chemical reactlon between
most combustibles and the oxygen of the eir st ordi-
nary temperatures, but, when heated sufficiently, re-
action beging and continueeg until the combustible
reaches a temperature at which the reaction becones
self-sustaining, Thie temperature level 1s known =as
the ®ignition point* or *ignition temperature®.

The source of heat may be a flame, spark,
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radiation, a hot surface, friction, or chemical action.
When the primary source of hest ls chealical action due
to the combustible 1ltself, or bestween the combustible
and supporter of coambustion, the process 1s known as
"spontaneous heating®, and if the ignition tempersture
is reached, as "spontaneous ignition®,
The term *spontaneous combustlon® 1a being replaced by ¥spon-
taneous ignition® because combustion refers rather to the
act of burning after spontaneous ignition has occurred.
¥ gpontaneous ignltion is feared as a fire cause since it usu-
elly occurs unnoticed and frequently when no one is present
to detect 1t. OQily machine shop floors have been known to
cause flres due to spontaneous ignition when new floors have
besn layed over the olly ones. FPolishing cloths contalinlng
lingeed 01l and turpventine have caused flres as & result of
spontaneous ignition. Sawdust in lce houses and cold stor-
age plants has been known to lgnlte spontaneously when moist,
Materlals that may foster spontaneous ignition are oll
clothing, oil fabriecs, oil rags, oll silk, oll trested scrap
leather, and wood wzste. Host wood wastes contsin oil and
are liable to heat 1ln storage. wWet wood wactes are liable
to espontsneous heating and possible 1gnition. Firees mey
begin in plles of 1lron and steel boringes and turnings, also
in aluminum, magnesium, zinc, and other combustlible metalsg
by spontaneous ignition, The most common causesg of sponta-
neous lgnition are rags contalning vegetable olls, euch as
turpentine, linseed oil, and pine oil,'which are found in
the school shops. Rags contalning oll waste and paint reel-

due are often found in woodworiking and finishling rooms.

Even clean cotton waste or wiping rags may be considered
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nlldly hazardous because of ite flamumability when not baled.
The instructor should handle clesn weete in the game wenner
as dirty waste, slthough the fire hazsrd is relatively small,
There 1s always the likelihood that dirty regs may become
mwixed with clean ones, and discarded rags and waszte are the
breeding places for flre due to spontaneous ignition. All
used rags should be placed in safety cans., Safety canse are
maede of, not lese than, 26~-gauge galvanized iron, well riv-
eted or double seamed and soldered, set up on legs or rias,
and equlpred with self-closeing covers. These cens are made
80 that the inside diameter of the can lg no lese than nine-
ty per cent of the helght, legs are not included, The safe-
ty cang sre made in 6, 8, 10, 14, and 25 gallon capacities
and should be approved by Underwriters! Laboratories and
Aggoclated Factory Mutual Insurance Compasnies. The cans are
gold by:

Justrite Manufacturing Conmpany

2063 North Southport Avenue, Dept. C-5,

Chicago 14, Illinois

The Protectoseal Company

1968 South Western Avenue,

Chicsgo 8, Illinois
Safety waste cang should be used only for oily weste, rags,
and all kinds of flammable materlsls which include oily
papvers. The teacher should give instructlong as to the pure-
pose of the safety waste cans and see to it that other materi-
sls are not stored 1n>them. These waste cans should be enp-

tied every day and the contents burned in an speroved incine-

erator,
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Ungafe Practlices in the Uss of Electrlcity: Firees are

frequently classifled as electrical in origin, but the mejor
causes of electricel fireg are probably due to iaproper ukaine
tenance of electrical wirlng or equipment, the overloading
of equipment or wiring, and the lmproper use of electricel
equlpnent, Electricel equipnent, when it 1s properly in-
stalled, used and anaintained, presents virtuslly no fire
hazard. Blake liste the following ceuses of fire ag s re-—
sult of an electric src caused by: (7, psge 330.)
« » « & break in the insulation, partiel grounding of
a curcuit, poor contacts on switches, poor gplices and
connectiona, overheating of electrical equipnent due
to overloading, temporary wiring lmproperly insulated
or improper fusing. A ilmnited number of so-called
"electrical fires" have resulted through the contsct
between incadescent laups and flanmeble materials.
Other unsafe practices in the use of electriclity are caused
by the following conditions:
1. Defective, faulty or inferlor wiring.

2. Inexperienced workmen falling to work to safety
Bcodest,

3. The use of unsultable materials for the wirling Jjob.

4, The use of cheap or unepproved electrical cords
and equipment.

5. The tampering with fuses, and the use of ma:.e-chift
fuses such as pennies.

6. The fallure to maintein electric equipment in good
orcer,

Thege hazardous practlices contribute grestly to electrical
fires., Electrical fires ere sterted by arce, sparks, and
overheating. It is of grest luaportance that all electricsl

services and equipment be 1instelled in accordance with



52

standarde of the National Electrical Code. iHaster swltches
should be instelled and locked off each night. Care should
be taken that temporary wiring is not allowed to become per-
manent wiring. Portablé electrical equipment should be prop=-
erly equipped, inspected, and maintsined in accordance with
scocepted codes. Portable lamps constitute a fire hszard
unless of & standard approved type. The fire hazerd may re-
sult from & defective cord or lamp breakege in the presence

of flammable vapors or gases,

Electrical Equlpment for Hazardous Locatliong: An ex-

plosion, 1lke fire, requires that the three components of
the fire trisngle exist slimultaneously. « Where electric mo-
tors, lighte, or other equipment muet be loceted in & haz-
erdous eresa, the first =tep 1s to determine the nature of
the hazerd, whether it is due to the llikely presgence of ex-
plogive gases or vapors, or conducting or explosive duste.

The Natlonal Electrical Code delineates three clasgses of

occupancles for which speclal precsutions and equipmnent are
required, Article 55 of thlis code lliasts the following three
claages:

Class I locations zre those in which flammable
vapore are or may be present in the air in quesntities
sufficient to produce explosive or ignitable uwixtures,
(37, paye 186.)

Class 11 locations are those which are hazard-
ous because of the presence of combustible dust, or
dust of an electrically conducting nature. (37, ocage
186.)

Class 11l locatlons eare those which are hazard-
ous because of the presence of essily ignltable fibres
or flyings, but in which such fibres or flyings are not
likely to be in suspenslon in air in guantities suffi-
cient to produce igniteble mixtures. (37, page 189.)
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Classeeg I and II are further divided into groups from A to G.
Those pertaining Lo conditions in the school chop nay be at-
mospheres containing acetylene, manufacliwred ges, gesoline,
naptha, alcohols, acetone, lacquer solvent vapors, natursl
gas, and dust., Electricsal equipment for operation in these
stnogphieres should be of the type sporoved for thie specific
condition by Underwriters' Laborstories or Factory Hutual
Insurance (owmpanies, Lists of aporoved equipment are pub-
lished by the Underwriters' lLeboratories, Inc., 207 East
Ohio Street, Chicsgo 11, Illinols,

It is the duty of the shop instructor to see that all
gtudents are properly instructed in the safe use of elec-
trical equipuent. In case of an electrical fire, the pupils
shouid be inestructed in the specizal precautions to be exer-
clged, such as cutting off elecirical current, and extin-
gulshing the fire with csrbon dloxlide, & non-conducting ex-

Lingulishing agent.

Dangers from Use of Flammable Liquids: *"Flammable

liquide®, azg used in this sectlion, shsall mean and include
2ll liquide which have a flesh point below 200 degrees Fah-

renheit zs¢ determined by the closed cup tester. According

to Section 102 of the Fire Prevention Code of the Natlonal
Board of Fire Underwriters, flamusble ilquids are clacsified
as followe: (31, pege 10.)
Cless 1. Liquids heving a flagh point below 25
degrees F. closed cup tester. Examplesg, acetone,

ether, gasoline, naptha, and benzol.

Class II. Liquids heving flash point above that
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of Class I and below 70 degrees ¥F. cloeed cup tesgter.
Examples, alcohol, amy acetate, and toluol.

, Claes III. Liquids having & flash point above
thet for Clase 11 &nd below 200 degrees F. closed cup
tester., Examples, kerosene, stoddard solvent, fuel
0oil, anc turnentliue.

These liquids are dangerous vecsuse of thelr volstlle nature,
by means of which they give off vapors thet are eeslly igni-
ted. The Underwriters' Code recomnends thet no Cless I or

Clage II liquids be kept or stored ln places of sssenbly,

TABLE V

CHARACTERISTICS OF FLAMMABLE LIGUIDS
USED IN THE SCHOOL S8HOP

Flammable Liquids Vapor Flash Explosive Limlits
Denglty Foint % in Alr by Volume
Alre 1 beg. F. Lower Upper
Acetone 2.0 0 2.0 9.0
Alcohol ‘
(Amyl) 3.0 100 1.1 4.0
(Butyl) 2.6 100 1.7 18.0
(Ethyl) 1.6 55 3.3 19.0
Benzine 3.0 75-84 1. 5.9
Benzol (Benzene) 2.7 12 1.4 8.0
Gasoline 3.5 -4 5 1.4 6.0
Keresene 4,5 100 1.1 6.0
Lacquer . 80
Linseed 0il 432
Haptha 100-110 1.1 6.0
Turpentins L4,7 g5 0.8

such as schools, churches, and other public bulldings, with

the exception of laboratorles for experimental purposes.

. The use of flamnable liquids hse become so common in

and outside of the school shop that the potentisl hazsrds

are often overlooked,

One of the neglected facts 1s that
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flammable liquids vaporize continuously, and iike water, the
higher the temperature the faster the evaporation. Host of
these vapors 4o have characterlstic odore, but slnoe the
vapors are heavier than air, the odors may go undetected
because the vapors may settle to the flocor. Exhaust fansg,

ir ;ocated too high, cannot carry 6rr these heavy vapore.
Thege vapor mixtures are easily ilgnited by heat sources that
usually escape sttention. The presence of hot metals, such
a8 copper, electrical reslstance elements, aluminum, and
wrought iron may act as catalyses in the ignition of these
vapors. Static electrlc}ty, which goeg undetected, is even
more dangerous and ig often the cause of explosions or fires.
gtatlc electricity is generated by the separatlon of two non-
conductors, & conductor and non-conductor of elesctricity, or
by the flow of the llqulids themselves, if they are non-con-
ductore or poor conductors of electricity. /

Storage of flammable llqulds in the school shop should
be linited to one or two gallons stored in eafety cans.
These safety cans are made of 24 and 26 gauge cteel, which
18 double seamed and aoldefed, and are finlshed in red en-
amel, They are avallable in one pint, one quart, one half
gallon, one gallon,‘two gellon, two and one half gallon,
three, and five gallon sizes, The safety features of these
cang prevent gplllage when over turned or when dropped. If
preéssure is bullt up in the can, the 1id will open until
pressure is relleved. Safety screens may be instelled in

cans Yo prevent flash-back. BSafety cans containing small
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amounte of flammable liquids may be stored in metal lockers
or ventilated concrete vaulte in the school shop. larger
amounts maey be stored in an outslde building. Flamnable lig-
uide should not be stored within ten feet of a stalrway or
exlt unless geparated by a fire resistive partition, or close
to stovee, hot pipes, rays of the sun, or other sources of

heat.

Dangers from Use of Flammable Gages: All gases used

for heating will, with proper mixtures of air, burn rapidly
and nroduce enormous destructive forces of the game nature
as those of an explosion., All gas servioes and sppliances
ghould be installed according to accepted codes and regula-
tions. Ges using sppliances have the need for sutomatic
featuree to prevent the free discharges of unburned gas, and
vent plping, extending to the ocutelde, to replace alr con-
sumed by the gss burner. The use of rubber hoses for gas
connections should be avolded becsuse the hose may ignite,
pull out, or deterliorate, allowing ges Lo escape, which may
become & hazerd., Flexible tubing and riglid plping are pre-
ferable.

Natural gas does not have & distlinectlive odor, and, for
this reason, 1t prescents definlte fire hazerde. Ges may €s-

cepe in lsrge amounts and accumulate unnoticed. The New

London, Texas, schoolhouse digaster, in which 294 deaths oc-

curred, 1es a vivid example of the resulte of an explosion

that eseaping odorless gas may cause. This disaster influ-

enced the pessing of a law in Texas that all natural gas for
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domestlc end indusirial use be odorized.

Studente should be lnstructed to report any detecgtion
of gsp odor or suspected gas leaksge to the shop teacher and
not try to locate the escapsge wlth a mateh or clgarette
lighter. The instructor should:

1. Open windows for ventilation.

2. Turn off 21l gas safety valves.
after proper precautions, the student and instructor msay

then look for the gas lesl by using soap suds.

Physlcal Arrangements for Fire Protection in the gchool

Shop: GSafety and fire protection must be an integral part of
every pvhase of planning in the industrial arts shop. Physl-
¢al arrangement will be treated here in the senae of arrang-
ing the school shop &s to the most adequate protection a-
gainst fire hazards, such as:

1. Adequﬁte and proper provisions for exits for proapt
energency use le the major factor in life safetly
from bullding fires,

2, It Lis desirable to have two exits from every ares
within the shop.

3. Exits should never be obstructed by equlipment or
stored materials,

4, The floor plan of the shop areas should allow for
unobstructed zisles leading to the exits.

5. The slectrical oirgulits should be divided into two
divisgione, a light circult and a power olrcuit,
The loads on these clrcults should be calculated
and properly fused.

6. The master switch box should be readily accessible
from all shop sreasg in case of an emergency.

7. Local heating units end open fires should be in-
spected frequently and located awey from flammable
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materials or mixtures,

8. Furnacee or heating elements should be placed on
fireproof metal or asbestos bases.

9. Two valves should be ingtalled for &z gas furnace,
one at the furnace ltgelf and one at the main gas
line,

10. €1l trensformers and acetylene generators should
be placed in separste fire resistive bulldings.

11. The location of the finlshing room is of lmportance
becauge of the storage and use of flsmmable liqulds
in that area. The room sghould be located as far as
possible from the main part of the building, pre-
ferably at the end of a wing.

12, Vent fans installed in the finishing room or ares
ghould exhaust to the outside.

13. Vapor-proof electrical circuits and lights must be
provided in the finishing roomn.

For further fire protective messures, adequate fire
extinguishment equipment must be avallable for lmmedlate use
in all shop unlits. The maximunm diatance to secure an extin-

gulsher should not exceed fifty feet,

Ioproper Housekeeplng as & Cause of Fires: Poor house-

keeping acgounteg for many fires, Clean premises geldom burn,
The expresslon *good housekeeping® ls used to denote the
care and cleznlinegg sbout the industrial arts shop. To es-
tablish good housekeeping procedure, it is suggested thet
the following oheck ligt be apvwlied frequently to each shop.

1. Are there any accumulstions of dirt or rubblish in
the shop?

2. Is there any olly waste or other greasy materigsl
outside of aprroved waste cans?

3. Are there any waste cang not emptied dally after
closing houre?
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L. Are there sny broken windows, plastering, partitions,
flooring, or other slmilar defects?
5. Are any alsles obstructed?
6. Are any entrances obgtructed?

7. Are any fire escapes obstructed, broken or out of
order?

8. Are all water peils, hoses, nozzles, and chemleal
extinguishers in place and in good condition?

9. Are any sprinklers obstructed by partitions, plles
of meterials, ete,?

10, Are any sprinklers or sprinkler pipes exposed to
freezing?

11, Are windows free from heavy screens, bars or ob-
structionsa?

12, If oll or gss fuel 1g used, is a remote-control
valve provided?

13. Are approved metal containers used for sll oily
waste, polishing or ecleaning meterlials?

14, Are restricted places maintained for suoking--no
matter who is smoking?

15. Is there more than one exit from all roomes in the
main building?

16. Are the storerooms kept free of rubbish, old rags,
and waste papers

17. Are oll mops or paint rags kept in closed metal
containers to guard against spontaneous ignition?

18. Are safety matches used in the shop?

19. Are fires started with paper or kindling, never
with flammsble liquids?

20. Are all stoveplpes, chimneys, and hoods clsaned and
repaired annually?

21l. Are all lockers clean and in good repair?
22, Can heatling irons be set upon combustible wsterial?

23. Do any motors need to be cleaned inslde or outside?
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2k, Was the inspection complete, covering all parts of
the prenlses, including looking under benches, into
closets, behind rsdlstors, etc.?

Speelal Hazards Invelved in the Use of Gesolline: Wwhen

gasoline is properly mixed with air, its explosive power can
be compared with that of dynamite., G. M. Kintz of the Bu-
reau of }Mines explaing in the informstion ciroular number
7150 that: (28, page 9-10.)

. +« « When a gallon of gasoline is used in a certain
nanner sas in a combustion engine it is seld to con-
tain the energy equivalent of 15 to 50 or 85 to 95
pounds (depending on which authority is accepted) of
40 per gent atraight nitroglycerin dynamite, that isg,
30 to 200 sticks of dynamite.

In many homes, garages, shops, and other places
gaaoline 18 stored in glass or other unapproved con-
telners, yet the person responsible for keeping the
gasocline in such a contalner or location would not
think of leaving even one stick of dynamite in the
same place, even though a gallon of gasoline contains
one {o two hundred times as much energy which, when
vaporized, can be released nearly as easlly as the
energy in the dynamite.

' Gasoline is treacherous in that 1t may be used many times

without accident where conditlionsg are not right for an ex~

ploslon., Gasoline vapors are three and one half times heav
ier than air and may travel along the floor to ancther ares
for a conslderable diztance to a source of ignition snd the
flame flaszh back to the source of the gasoline, The explo-
give limite of gasoline in alr are from l.4 per cent to 6
per cent by volume. The flash point of gesoline 1ls nega-
tive 45 degrees F., and, for this reason, the gasoline va-
cors may be ignited at any temperature found in the school

shop. Gasollne lg 2 non-conductor of electricity, and when
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it passes through & rubber hoese, static electiriclity 1s pro-
duced. Therefore, gasoline hoses and cans should be grounded
when pouring. It should never be stored in bulldlngs except
in smsll amounts in safety cans. Gasoline ghould never,
without exception, be used as & oleanling agent.

It ie the duty of the inatructor to enlighten the stu-
dents as to the dangers in the use and storage of gasoline
end the proper technique in the fire extingulshment of (Claes

B fires.

PART B
Special Hagzards Related to Partiocular Shops

Thls section is devoted to the special hazards related
to particular industrisl arte shope, which include automo-
bile mechanice, finlshing rooms, foundries, general shops,
machine shops, woodworking, printing, and welding. Special
fire hazards may be due to the physlcal srrangements of the
shop, the equipment being used, or to the nature of the work

being done.

Automoblile Mechanios: The major fire hazard in the

automobile mechanice shop 1s the use of gasoline. Gasolline
is manufactured for use in internal combustion engines and
should not be used to clean automobile parts, tools, dirty
clothing, or hande and armes. Safety solvents should be used
for cleaning oll and gresse from parts and tools. Yhen pour-~
ing gasoline, see that containerg are kept in contact to

hely prevent formation of sgtatic electricity. If gasoline
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ia spilled, 1% should bde wiped up and the scaked rags placed
in gafety waste csne, KO excess gasollne should be stored
in the automeblle shop. All flammable liquide should be
stored in gafety cans end labeled proveriy.

Care should be taken not to gplll gasoline on hot mo-
tors. Hotors with leaking fuel puuns, lines, or carburstors
should never be run., 1If an engine “backfires® snd causes a
carburetor fire, open the throttle and allow englne to run
fest until the fire 1s extingulshed., o motor should be
primed without an instructor or student astanding by wiih s
foam or carbon dloxide fire extingulsher, Extingulshers
thould always be placed where hsndy.

Other causeg of fire in the autowmobile mechanics shop
are: |

1. 0i1.

2. 0ily regs or waste.

3. Unclean floors.

4. Dirty rags or clothing stored in lockers.

5. Gmokxling and careless use of matehes.

Additlonal safety measuregz inglude:

1. Dlagonnect batteries while wotor is belny repeaired,

2. lever gpark-test a battery.

3. Keep live wires zway from carburetors and gas lines.

4. Mever uge improper toole where they uay sllp and
cause sparks.

5. Should clothing become wet with gagoline, the cloth-
ing should be removed imanedlately aud dry c¢lothing
put on,
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Finlshing Rooms; Sourcee of ignition which cause fires

in finishing roomes include: emoking, statlc electricity,
sparks from metal contacts with the floor or other materials,
unprotected laaps, non-rigid conduit, and the absence of
exploglon-proof equipment. Charles . Dominge in the book,
Fire Insurance Inspection and Underwriting, relates that:

(16, page 1006.)

« « » Fires in spray booths, regardless of the flinligh-
ing material employed, as & general rule, result from
four principle causes: first, fang snd motors used for
venting the booths; esecond, dbroken slectrlic lamps and
other electricel defects; third, cleaning interior of
booths, fane and motors with highly flammable solvents;
fourth, asccumulatlions of deposlte or reslidues in the
tubes and vent pipes, resulting from neglecting to
clean them frequently, and from poor design,

Spontaneous lgnition of residue in the booth or
ventllating duct, especlally where qulck-drying olls
are used, 1s a frequent cause of fire. The quick-dry-
ing oil or thilnner causes oxidation and the resultant
heat ignites the lacquer, Scraping the metal sldes of
booths with a metal scraper may cause sparks which
will ignite the residue,

Spraying should be done in closed, flireproof construction

booths with good ventilatlon to the outer alr because the

vapors nay hang in the alr like dust perticles and will ex-
plode when mixed with air in the proper proportlons. No

open lights should be within twenty-five feet of the spray-
ing operation. There should not be over a few hours supply
of volatiles kept in the flnishing area. Storsge of psalnts,
lascquera, and other materizlsg should be in other areas out-
elde of the finishing room. All finishing materials should
be removed from the finlishing room at the end of each day of

work. These msterials should be stored in s room outside the



6k

main building.

Foundries: oOne cauee of fire in the foundry may be
traceable to the core ovens. In heating the cores, heavy
smoke 1lg drlven off whlch csuses a heavy black stlicky depos-
it to form in the vent plpe or stack. Thig may lead to the
clogying of the vent or stsck which, in turn, will cause
overheating that may ignite woodwork nearby. Wooden flasks
frequently become cherred from molten metal, and fires may
ogour in storing thece flasgks agalnst wooden partitions
where a hidden spark maey break out in a fire. Floors made
of combustible materisl often cause fires in foundries. Ex-
treme care must be exercised to avoid spillage of molten
metal. %Wood, rag weste, or flsmmasble liqulds, when in prox-
imlty of furnacesg, are fire hazards. Wood surfaces ghould
not be subject to continued temperatures greater than ninety
degrees F. because the drying and charring of the wood may
eventually lead to ignition,

Fire gafety measures to be observed in the foundry
area are:

1. Never leave gas flames burning or unlit ges turned
on,

2. Clean out all stecks and vents periodically.

3. Alwaye stand clear when plunging hot iron into
tempering oll in case of s possible flare-up of oil.

4, Hever light a gas furnace or torch when anyone is
standing near the source of the flame.

5. Never ley down e burning gas torch. Turn 1% off
lamediately.

6. Avold pouring molten metal in moilst containers as
an explosion msy result,
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General Zhops: The fire hszerds in the general shop

ere the coﬁposite hazarda of &all the sareas represented. The
general hazards treated in Part A are especially applisble
to the general shop. Hazards ney also be caused by the ar-
rangement of the general shop., Other hszards in the general
cshop include:

1. All areas where heatling equipment 1ls used should be
segregated from other areas. This srea should have
a concrete floor,

2. Welding areas present speclific hazards.

3. Blow torches in which gasoline is used as a fuel
should be dlspensed with since other equipment can
be adapted,

L, Care should be taken in the use of soldering coppers
in the general shop. Kever place the coppers on
flammable meterisls when hot,

5. The =moldering area should be covered with asbestos
sheeting.

6, Only ssfety matches should be used in any shop and
these should be stored in nmetzl containers.

7. Always pour acids into water, not water wster into
aclde, as there may be s possible explosion.

8. High heat gss-flred unitis should be attended at all
times when 1in use.,

9. Equipnent should be well maintained. Hot bearings,

overlosded motors, or arcing ewitches should be
prevented or repaired.

Hachine gShop: Metal chips and turnings are readlly

ignited and any large accumulation would present speclal fire
hazards. These metal chips and turnings should always be
kept at a minimum asnd the accumulations vlaced in covered
metal contsiners or removed immedlately %o a remote outslde

storage place. All general fire safety measures are
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appliable in the machine shop.

Printing: Hagards in the print ghop are ink mlxing,
benezine used for cleaning presses, olly rsgs, oily waste,
waale paper, oily floors, and overhested lead pots. The ink
should be stored in covered metal cang and kept in lockers.
Any sepillage should be iammedlately wiped up and the rags
placed in standard safety cans., All printed weste psper,
sweepings, &nd rubbieh should be disposed of in metal cover-
ed cang. Standard precautions for the usse of flammable lig-
ulds should be followed in using benezine or other cleanlng

solvents.

Woodworking: The woodworking shop is sublect to dust

explosions, overheated glue pots, ignition of wood shavings
or waste, and fires caused by storing lumber too close {o
heatling elements or pipes. The waste of large woodworking
machines should be exhaused from the shop to an outside hop-
per, The glue pot should be connected with a safety light
to indicate when it is turned on. VWood waste should be
stored in closed metal containers, Lumber should never be

stored near any source of heat,

Welding: gtudent operators of cutting and welding
torches do not alwaye sppreclate the serious fire hazard of
the globules of nmolten metal which result from their use,
These bits of hot metal may travel twenty-five feet or more,
and some of them hold heat for a considersble time, The

globules of molten metal will readily ignite any light
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combustible materials with which they come in contact. Of
fires reported to the Factory Mutual Insurance Companies in-
volving ocutting and welding operatlons, nlnety per cent were
caused by sparks and only ten per cent from the heat of the
torches or from fallure or asbuse of the equipament. Flres
may stert from molten metal droplets that cannot be geen
througch the welders goggles. These sparks often drop un-
noticed through cracks, pipe holeg, or other small open-
ings in the floore or partitions, starting fires out of
sight of the operators or studente ctationed to weatch for
them, The sparxs can set fire to all kinds of combustible
msterlels, such ag: olly waste, buriap wrapplngs on stored
goodse, tarvauling, paint residue, rags, waste paper, excel-
sior, and wood refuse. In some inctances, sparks have fall-
en into containers of flemmable liquildsg, and this results

in quick and dangerous fires or explosions,

In ehop aress equipped with permenent welding eppera-
tus, steps can be teken to prevent the dsnger of sparks by
locating the work in a fire reslstive bullding or in areas
properly sepsrated from other operations. Ko combustible
material should be within thirty to forty feet of the weld-
ing equlipment unlese properly shlelded. The greatest danger
of welding fires exist when portable equipment ie used., Be-~
fore the equipnent can be moved, written consent of the in-
gtructor should be obtained by the student. The area the
equipnent 1is moved into must be ingpected and approved by

the instructor. The Natlonal Fire Prevention Assoclatlon
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Handbook glves rules for the prevention of fires due to weld-

ing and cutting operations. (38, page 346.)

1.

Do not perform cutting or welding work where an
open flame would be dangerous, as 1ln or near roous
containing flammsble vapors or liqulds, or exposed
loose combustible materilal,

Be gure that cutting and welding equlipment ls not
used where there is any poselblility of flammable
vapors, sparks or molten metal passling through bro-
ken or open windows, open doorways, cracks or holesg
in walls or floors.

If the work can be moved, 1% is perferable to take
it to = safe place for cutting and weldlng rather
than to perform the work in a hazardous logation.

where welding or cutting must be done in the vicin-
ity of combustible material, speclal precautions
should be taken to make certain that sparks or hot
slag do not reach combustible material and thus
start a fire. If the work cannot be moved, exposed
combustible materisl should, Af possible, be moved
a safe distance eway. BSweep floors clean and, if
they are not of fire-resisting material, wet then
down before starting work. VWooden floors should
perferably be covered with metal or other sultable
non-gombustible material where sgparkes or hot metal
are likxely to fall., Station a guard near any open-
ing to warn passerby who might otherwise be burned
by sparikis or slag. Use sheet metal guards or as-
bestos curtalns where needed. Make sure that the
guards and curtsine are adequate. Because hot slag
may roll along the floor for considerable distances,
it is important when using asbestos blankets as a
curtaln that no opening exists where the curtain
neets the floor,

When 1t is necessary to do weldlng or cutting close
to wooden construction or in locations where coa-
bustible materisls cannot be removed or orotected,
small water hose, chemiocal extingulshers, or palls
of water should be readlily avallable. A helper
should be stationed to guerd agalnst sparis.

Whenever combustlible materisl has been exposed to

molten metal or hot slag from cutting operatlions,

a man should be kept at the place of the work for

at least & half hour after coupletion to make sure
that smoldering fires have not been started.

wWelding and cutting opersations are inherent fire hazards,
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and extre precautions Justify additional time and work in-
volved to help prevent these hazards,

It is of great laportance to keep oxygen away from oll
and grease. The impingling of high pressure oxygen, even on
a thin film of oll or grease, may cause rapld and violent
combugtion, There is no need to oil any part of oxy-acety-
lene welding or cutting apparatus, and Af equipment does not
work properly, it should be gent back to the manufacturer or
the representative,

Cylinders must besr staunped merkings of inspection and
approval by the Interstate Commerce Commlssion. The cylin-
dersg must be retested at least every five years. Retests
are not required for acetylene cylinders. Oxygen and acety-
lene cylinders should be stored separately, and the protec-
tive cap covering the valve ghould be in place except when
the cylinders are belng used. No cylinder should be droppred,
knocked over, or exposed to haat or flame, If = cylinder
is leaking, it should be moved to the outdoors where the ges
can escape 1in safety. Hose and line pressure should alwaye
be xept at not more than fifteen pounds per square inech in
acetylene lines. All oylinders should be fastened to a sta-
tionary object to prevent falling.

In eleotric welding the same precautions may be follow-
ed ag those in gas welding. 1In addition to these, care
should be taken to shleld the erc from other persons who may
be near, and the insulatlon should be checied to see that it

is in good condition to avoid short circuiting.
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Welding operations should be restricted to well venti-
lated areas and as far as possible from combustible uateri-
als and paint sprayling operations. Safety precautions
should be observed at all times in welding shops because of
the constant danger of flammable liqulds or gases in the
presence of the welding flame. Ho weldling or cuttlng opera-
tions should be permitted on tanks contalning flammeble liq-
ulds or gases. |

Prote ctive clothing plays an important part in all
welding operatliong. Ytudents in welding should wear leather
or asbestos gloves and should be furnished with a standard
welding face shield or helmet. Goggles must be worn while
welding, not only to protect the eyes from intense light,
but 2lsc to protect them from flying sparks and drops of
molten metal which may be discharged from the pleces that
are being welded., In arc welding it is alsoc necesgsary to
protect the ekin from harmful rays es well ss the eyes, Stu-
dents observing welding operations should also wear protec-
tive goggles. Aprons nade of agbestos or chrome tanned
leather may be worn for protection against heat and molten
metal. legglings may be used to prevent hot sparke from fall~-
ing invo the shoe tops or on the pante legs, The collar
should be worn closed at the neck. All dlothing ghould be

worn so that no sparkxs will be trapped in folds of the cloth~

ing.

Numerous fire hazards can be eliminated by using equlip-

aent and materlials spproved by Underwriters! Laboratories,



71

Inc. and Factory lutual Fire Insurance (Companies and by fol-
lowing the Natlonal Fire Protection Assoclatlonts Codes.
However, there are still shop sctivities that are inherent
fire hazards and need the instruotorts constant vigilance.
In addition to these inherent fire hazards, the human ele-
ment takes 1ts toll each year in loss of 1life and property.
Along with the study of fire preventlon, there should be

integrated the insiruoctlon of fire extingulshment measures.



CHAPTER VII

FIRE SAFETY AND EXTINGUISHMENT
IN THE SCHOOL SHOP

Fires can be extinguished successfully by controlling
or taking awey eny one of the three elements, fuel, heat, or
oxygen from the fire triangle. OQccasionally the fuel supply
cen be removed or the heat of the fire can be removed by
quenching, and the oxygen excluded from the atmosphere by
blanketing with certaln substances, The followling parsagraphs
wlll deal with the three classiflcatlions of fires snd the
equipment and substances that make 1t posslble to extingulish
the fires., Fire drllls and first aid for burns will also be

dlscussed in thig chapter,

Clesgiflicatlion of Fires: For practical purposes flres

have been divided into three genersl classifications. The

Manuel of Fire-Loss Prevention of the Federal Fire Council

liste these classes as: (18, paze 59.)

1. Class A fires--Fireg in lligneous or cellulosic ma-
terlials llxe wood, paper, textiles, and animsl and
vegetable fibers generally, some in this clsss, as
well as those in solid carbonaceous materiels such
as coal, coke, starch, sugar, cereals, snd in bitu-
men, asphalts, and waxes that do not melt readlly
under heat. Firee in materials contalining nitro-
cellulose, such as photographic, X-ray, and motion-
plcture file and pyroxylin products generslly, can
be placed in this class.

2. Class B fireg--Class B fireg are those occurring in
mineral, vegetable, and animel olls. Petroleus oile
in the form of crude oil, gasolline, kerosene, fuel
cil, transformer oll, lubriceting 01l and grease
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and coal-tar oilg such as benzol constitute the bulk
of mineral-oll products. Among vegetable olls are
the slcohols, acetone, turpentine, linseed o¢il, co-
conut oil, pala oil, olive o0il, cottonseed oll, tung
cil, and soybean 6il. Some of them are contalned 1in
paints, varnishes, and lacquers. Animal olls in-
clude lard oil, oleo oil, red oil, menhaden oil, and
whale oil,

3. Class C firee~~Clase ¢ fires are fires in electrical
equirnent for which the extingulishing medium should
be a non-conductor of electriclty if applied before
~the equipment 1s dlsconne ¢ted from the source of
energy supply. Flres in lnsulation of aotors, gen-
eratoras, transformers, switchboards, and electrical
wiring generally, are included in this c¢lass. Flires
in the oil of oil-cooled electricel equipment should
be regarded as class C fires while the equipment is
energlzed, but after it is dlsconnected they can be
regarded as class B fires.

Class "A® fires require the ¥guenching and cooling® effects
of quantities of water or sclutions contailning & large per-
centege of water, C(Clase "B" fires require & *smothering or
blanketing® effect, and Class "C" flires require the use of

"non-conduoting® agents,

First-Ald Fire Extingulshing Equipment: First-sald

fire extingulshers are appliances which contain only a limit-
ed supply of fire extinguishing medlum and are readlly port-
able. These are called *first-ald' equipment because of
thelr limited capacity and are effective on flires only in

thé ineiplent estate, The effective use of the equipment de-
pends upon the early discovery of the fire before 1t has
gpread to a slze beyond the capacity of the extingulshing
linits immedlstely availsble., Most schools and school shops
willl have onliy first-ald fire fighting equipment avallable.

An understanding of the cheracteristice and uses of this
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equipment are of vital necesslty to both the instructor and
studenta.

The first-ald fire equipment should bear the Under-
writers' Laboratories label, On the spproval notice can be
read clessificetion A-1l, B-l, or classification B-2, C-2,
or something similar. The letters A, B, or C on the extin-
gulghers indicate the type of Tire for which they nay be
ugsed. The number following A, B, or ¢ indlcates the number
of this type of extingulsher necessary to extingulish & stand-
ard type fire in each class, a8 specifled by the National

Board of PFire Underwriters under test condlitlions.

Fire Extingulisher Information; Helsler, in Foreclble

Entry and iMinor Extinguishment Practices Unit I, supplles a

table to ald in comparing the efficiency of first-azld ex-
tinguishers and to further assure their proper use, This
table 1s reproduced zs Table VI in this problem. (25, page

29.)
l. Carbon Tetrachloride Extinguisher: Carbon tetra-

chloride is 2 liquid that vaporizes into & gas by the heat
of a fire, This vapor is heavier than sair and smothers the
fire by cutting off the oxygen supply. It 1s generslly less
damaging to equlpment and materials than foam or water.
Aooms should be well ventilated after 1ts use since the gas
1s irritating and toxic. Caution should be talien when 1t is
used in closed areas. Alm the stream at the baze of the
blaze, On a splll-fire work from the windward slde and pro-

gress slowly down the fire. On a sgmsll tub fire have the



TABLE VI

INFCRHATION ON FIRE EXTINGUIBHERS

OARBON SODA-ACID FOAH CO2 PUMP CAN DRY ADED
IET. POWDER éﬁ%@?@i
MOST CoMMON| 1 qt. 2% gsl, 2% gal.| 15 1lbs. 5 gal. 20 lbs. | 2% gal.
UgE powder
(Size)
OPERATICN pump invert invert ‘open pump opening invert
air ~ break valve alr trigger | break
pressure bottle pressure valve bottle
turn over
HMAINTENANCE] Anepect recharge recharyge|inspect for keep recharge |rechsrge
fTor annually annually| leakage by full after |snnually
leakage welghing use
v ONDUCTOR QF, No Yes Yes Ko Yes No Yes
ELECTRICITY]
RANGE 20 £%. 30 £, | 30 ft. 8 £5. | 30 ft, 8-14 £, | 30 ft.
TIME TO rate of 1 tolg | 1 to 1% 1 to 2 rate of %+ oin, 1 min,
EMPTY punping min, min, min, pumping

Gl



TABLE VI (Cont.)

INFORMATION ON FIRE EXTINGUISHERS

CARBON 80DA~-ACID FOAM Co2 PUKP CAN DRY 10ADED
ET, - POWDER |8 i
CHEHMICALS Carbon tet,| Sodium bi- Aluminum Liquid Water Treated JAlkali-
USED and. anti- carbonate, geulphate, €Oz bicarbo~- [metal
freeze 15 lbs., godium bi- nste of salt
lubricants | Sulphuric carbonate soda
acid, 4 oz. | stabilizer
NEED OF No Yes Yes No Yes No No
FREEZIRG
PROTECTION
v , . X Cooling
EXTINGUISH~ { smothering | Cooling by | Blanketing|Smother- | Cooling | Smother- b
ING EFFECT by gas quenching ing by by - {ing and uenghs
gas,cool- | quench~ |excluding qin
ing ing air by GOz 8
EFFECT ON Poor Lxcellsnt Falr Poor Excel- Foar Exgel-
CLAGE A FPIBES ‘ lent lent
EFFECT ON Fair Poor Excellent Good Poor Good Feair
CLAS8 B FIRES
EFFECT O 0 Poorx Poo -
CEASH C gIREs Good _ r %ﬁggl Poor Excellent Poor

94
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stream hitting the wall of the contalner slightly above the
surface of the liquld. The "benking off* aids in breaking
up the stream and accelerates the vaporizatlion., Walk around
the tub while applying the stresm to insure maximum coverayge,

2., B8oda Acid Extingulsher: In the use of the esodas acld

extinguishers & solution of sodlium bicarbonate ié employed
and is mixed with sulphuric acid., This mixture results in
the formation of sodium sulphate, water, and carbon dioxide
gas, in such proportions that presumably an acld-free dle-
 charge is given off. The gas formed by the chemical reaction
in the closed container serves to expel the liquid solution
under pregsure, Damsge from staining materlials is somewhat
greater than that for water. Do not lnvert extinguisher un-
til ready to fight the fire. Play the stresm at the bsase of
the blaze and keep the wind at your back. Scatter embers
when fire 1s out to prevent rekindling.

3. Foam Extingulsher: Foam for fire extinguishing con-

slste of & mixture of solutlions of aluminum sulphate and so-
diun bicarbonate to which a foam stablilizing agent hsas been
added. The foam conslsts mainly of tough bubbles contalning
carbon dioxide. Foam should be applied gently at a point
slightly over the surface of the oil and in a large enough
quanity to form a blanket over the whole surface. Foam ex-
tinguishes oll fires partly by cooling from the water con-
tained, but more important is the cutting off of the oll sure
face from the alr, flames, and radliant heat, Thig will in-

hiblt or retard oll vapor formation that 1s necessary for
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fire continuancs,

L, Cerbon Dioxide Extinguigher: At normal temperatures

and pressures carbon dloxide is a colorlesa, odorless, inert
gas, and 1t extinguishes fires by smothering. It 1s non-
damaging to most msterliels, leaves no fesldue. and is non-
corrosive. When used in fire extingulshers, it 1s stored in
steel cylinders in the liquid form at room temperatures at
pressures up to 1,050 pounds per square inch., Vvhen it emer-
ges from the special valve, it expande to about 425 times
"its stored volume, The dlscherge 1is cérbon dioxide gss and
snow at =110 degrees F, The gas smothers the flire while the
snow alde in cooling. In opsrating, care should be taken to
hold the nozzle by the insulated handle to prevent hand in-
Juries. Remove lock pin, aim spray at the baze of the fire,
and pull the trigger.

5. Pump Can Extinguieher: The pump can is a portable

water gun extinguleher. It oan be refilled, while in opera-
tion, by a bucket brigade. It ls equipped with a double ac-
tion hand pump and is capable of discharging a continuous
strean of water from the nozzle for thirty to forty feet.

6. Dry-Powder Extingulsher: Dry-powder extingulshers

contaln a mixture of baking soda and other ingredientg that
prevent lts gabsorbing molsture. The powder 1s sprayed as a
duet from the contalner by a Jet or non-flammable gas. Two
effects are produced, first, the dust excludes alr from the
"fire, and second, soda coﬁing in contact with heat separates

to form carbon dioxlde and other elements. The carbon
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dloxide helps to smother the fire. The extinguisher is avail-
able in several sizes and le recommended for oll and gasoline
fires, as well as for general purposges. It must be sprayed
over the entire sgurface sa it does not spread l1ike foanm,

7. loaded Stresam Extingulsher: This loaded stresm

extingulsher 1s gimilar in principle to the plain water ex-
tinguisher., The anti-freeze golution used 1s a speclial so-
lution of alksll metal salts., Pressure to expel the contents
is produced elther by a carbon dloxide cartridge or by a
chemical reaction. The extingulshing agent has an effect on
fires unlike any other agent, There 1s no smothering vepor
produced, but there is & chemical zctlon tendlng to inhiblt
oxidation. Carry the unit to the blaze before linverting,

and aim the stream at the base of the bla:ze,

8. gprinkler gystems: Automstlc sprinkler systems rate

high in their effectliveness to prevent fire loss 1f praperly
instslled and maintained. Types of automatlc-sprinkler.e-
quipment using water include: wet pipe, dry-plpe, thermostat-

ically operated systems with either closed or open heads,
ahd open systems for protection agalinst exterior exposure.
There are zlso foam and fixed carbon dloxide fire extinguish-
ing systems used in bullding and storsge areas, If there is
a syatem of sprinklers in the school shop, the instructor
should inspect it occaglonally to see that there are no lesks
or corrosion., If eny sprintlers are found out of order, it
should be reported to maintenance. In plenning a achool shop
1t would be wise to include = fire sprinkler system. The
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dividends are llkely to be well worth the investment.

9. Flre Extingulsher Demonstrations: Demonstratlions

of various flre extingulshers may be planned and performed
by the instructor, sllowing for practices by the students.
These demonstrations could be plsnned so that the extinguish-
ers are used before the annual inspection and recharging pro-
cess occurs, In the organization of these demonstrstions the
agglatance of the local fire department msy be obtained.
There are films end posters obtalnable that can be correlated
with these demonstrations.

Appropriazte extingulshers should be placed within each
gchool shop for use of fires thst may occur in thset particu-
ler shop area. The extinguishers should be mounted on heavy
boards labeled with the proper classiflication end instructions

for using each extingulsher,

First Aid for Burng and Scalds: Every shop lnstructor

should have a knowledge of first aid in order to treat acci-
dent patlients untll the services of & doctor are obtained,
The instructor has the respongiblility of orderlng and maine-
 taining first-sid suppllies for the echool shops; therefore,
1t is essentlial that the teacher keep abresst of the new
developments in first-ald treatments, From the fire protec-
tion standpoint, treatment for burns and scalds will be dls-
cussed, The Menual of First-Aid Instruction distributed by

the Bureau of Mines containg the following information: (9,

page 135.)

The emergency or first-ald care of burns or
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scalds hag for its objeats the excluslion of air from

the burned or scalded area, the rellief of pain, and

the prevention of infectilon.

Remove all clothing from the injured area, but
any thsat adheres to the skin should be cut around and
left in place., Keep the patient covered, except the
injured part, as there 1ls a tendency to chllling. As
goon za the burned or scalded area hag been explosed,
it should be covered by & protective dressing and a
loosely appllied cover bandage. Hodern nedlocal treat-
ment for burne snd scalde employs water-soluble drugs,
and the use of grease or olls in thelr first-sld care
mekes necessary the cleansling of the burned or scalded
surfaces with a solvent before medical treatment can
be started., This delays the medical treatment and ls
very painful, Therefore, first-ald dressings for
burns or scalds should be free from grease or oil.

Pieric-acld gauze is a popular burn dressing. It does not
deteriorate and is easily applied. Adheslive compresses for
emall burns are now available employing pleric-acld gauze.
Tannic acid 1s also often used, but it rapldly looses its
effectiveness by oxidlzing in air. Gauze may be soaked in
the solution or it may be sprayed over the sarea..

Burng and scalds are subject to infectlion, the same as
open woundeg, and precautions should be exercised iln dressing.
Never allow burned surfaces to come in contact with eech
other, Burn patients can be transported short distances
without bandages. If bandages are applled, cover loosely as
swelling often occurs. Permit patient to have all the water
poseible but given in moderszte amounts frequently.

Chemical burns should be washed thoroughly with clean
water to dilute the chemical and then dressed as for a burn.
If chemical substances get into the eyes, wash the eyes free-
ly with cold weter while the peatient is lying down, Hold up

the eyelid and pour the water from a contalner into the inner
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corner of the eye and mske sure 1t flowas across the eye.
After it ls wazhed thoroughly, spply dressing and send pea-
tient to the hospital or to his doctor.

Fire Blanket: In all shops which have open flane,

soldering equipment,'furnaees, or welding equlipament, there
1s the danger of clothing catching on fire. The recoamended
procedure for extingulshing a clothing fire is to use a wool
blanket to smother the flames, This 1s done by quickly
spreading the blanket on the floor and rolling up in 1%,
pulling it tightly sbout the shoulders to keep the Clames
away from the face. The blanket should be stored in a metal
contalner and placed near open-flame exposures, The tesachsr
should demonstrate the use of the fire blanket. In these
demonstrations the following points should be emphasized,

1. Do not run. Running fang the blaze and causes it
to burn more rapldly.

2. Keep flames away from the fasce and drop to the
floor.

3. If poseible, wrap up in the blanket starting at the
neck.

4, Do not attempt to put the fire out with water.

5. Never use a fire extinguisher to put out a olothing
Tire.

Safety Meagures In Case of Fire: During the orlenta-
tion of the industrial arts class, fire dismissal procedures
gshould be outlined and then practiced at frequent interValsv
during the school term, In plenning for fire dismisssl, Jobs

should be delepated to the students by the instructor or shop
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foreman, such ss8, c¢loslng all windows, cutting off all eleo-
trical and gas equipment, and closing doore not in use., The
following procedures are recommended by Silvius snd Baysinger
in thelr book, Safe YWork Practices ln the oodworklng 3Shop.
(51, page 13.)
1. Stop work iumedlately when you hear the signzl for
fire dlemissal and walk to the nearest exit. Do

not try to get your outer garments or personal be-
longings, Leave your tools where they are,

2. Form into llnes as you walk out.

3. Follow directions for leaving the bullding.

4, Do not talk or crowd in line,

5. As you leave the bullding, contlinue in line until
you have cleared the exit for other pecople who may
be following.

6. Do not re-enter the bullding for any reason until
the proper signal has been given,

Should the rfire ocour in the industrisl arts shop, the in-
structor ghould immedlately notify the main office of the
fire and inform the students to prepare for fire dismissal,
While the fire 1g in the inclpient state, the instructor mey,
at hig own discretion, undertake the extingulshment of the
blaze, No attempt should be made by the students to extin-

gulsh any fire without the instructor being present.

All fires, with the exceptlon of dust and flammeble
vapors, start in a amall way. Prompt discovery and extin-
gulshment with the proper first-ald fire extingulshment e-
quipment 1s the most deslirous control control to be strived
for in fire fighting. In dealing with fire extingulshament,
however, the primery coneideration 1s the protection of life,

and secondary is that of the protection of property.



CHAPTER VIII
CONCLUSIONS AND RECOMKMENDATIONS

It has been proposed in thls study that flre safetly
should be emphesized as an objective in industrial arts to
better prepare the child of %today for his future in the in-
dustrial world of tomorrow. The instructor should prepare
to meet the need by becoming familiar with and teking advan-
tage of the material made available by the natlonsl fire pro-

tectlon associations.

Conclusionsg of the Study: In this study fire has been

treated both as a frlend and an enemy of man, Ae & friend

of man, fire has been instrumental in progress from the prim-
itive to the modern civilizmstion. As an enemy and uncon-
trolled, fire has caused .a tremendous loss of lives and prop-
erty, and assooiatioﬁal organizations were established to
make invesiigations and take steps towards flre preventlon
and extinguishment,

In order to instill proper‘attitudas and habits in the
individual, 1t 1s necessary to beglin with the education of
the child; hence, the school progranm plays an important role,
The causes and preventibn'of hazards in the school ghop are
related in conjunction with proper first-zid fire extingulshe-
ment, which ls an lindlspensable part of the school prdgram.
1t is the industriszl arts instructort!s responsibllity to

correlate fire extingulishment with the shop program in such
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a way that through these experiences cstudentis may obtaln
proper attitudes toward fire protectlion and flire safely.
These attitudes which are formulsated may then be applied and

practiced in home and indusiry.

A Propoged Plan for a Fire gafely Prograem in the School
8hop: The lnstructor ehould reallze that there 1s no place
in the school system that a definite safely progran can be
organized uore effectively then in the school shop. An ade-
quate gsafety program should always include fire prevention
end extingulshment measures, The safety program ghould make
the shop a safe place in which to work and sttitudes should
be developed which will reach beyond the shop into all ac-
tivities of life. Fire protection should not be emphagized
only during Fire Preventlion ¥Week but should be integrated
into industrisal arts currlculum planning throughout the
school year. The following plan may be used in integrating
fire safety into the shop program. |

l. Physlical equlpnment for fire safety.

&. Fire extingulshers should be located on wall
boards listing the type of extingulsher and the
class of fire on which 1t is to be used.

b. Locatlon of appropriate extinguishers should not
:gogfer Tfifty feet from any work station in the

¢. Approved safety cane should be used in the shop
for the storage of flammable liquids.

d. Approved safely contaliners should be used for
dieposal of oily waste and rubbish.

e. Safety blankets should be stored in nmetal cans
placed near open-flame exposures.
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f. Numerous fire hazsrde cen be eliminated by using
equipment and materlals approved by Underwriters!
Laboratories and Factory Mutusl Insurance Com-
pany, and by fellowing the National Fire Protec-
tion's Codes,

Extinguisher Study and pemonstratlons.

a, Explain the sclentific principles of the various
tyves of fire extingulshers, such as puap can,
soda acld, carbon tetrachloride, foam, carbon
dioxlide, dry-powder, and loaded stream extin-
gulshers,

b, Explsin the classifications of fires and the
extinguishereg aporopriate for each.

‘c. Pupil-teacher planned actual demonstratlonas,

d,. Firemen may be invited to supervise fire extin-
gulshment demonstrationasa.

e. Plan for & "Parents' Hight*® for fire extinguish-
er exhiblitions and demonsgstrations, and fire pre-
ventlion activitles,

Fire safety hablts and attltudes should be intesgra-
ted into shop activitlies.

a, "Good housekeeping® practlices,

b. Use of safety clothing and equipment.
c. Use of gafety matohes;

d. *Ho smoking" regulations,

e, Formulate fire safety check lists and routine
inspections, '

Make students awsre of gasoline hazards.

a. Review statistlice on loss of life from luproper
use of gasoline,

b. Stress that gasoline should not be used in the
shop for any purpose eéxoept for use in internal
combustlon englnes.

c. If gasoline ig needed, only store sasll amount
in an ap:roved gsafety container,

Flre safety may be incorporated in individusl indus-
trlial arts projects,
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a. Ash trays, designed to make cligarettes fzll in-
slde the trey.

b. Candle stick holders, balanced to prevent tlp-
ping.

¢c. Candle snuffer, designed to extinguish candles
in & safe way.

d. Christmss tree stands, sturdily bullt with re-
ceptacle provided to hold water to prevent itree
from drying out.

e. Lamps, wired properly to avold fire hazarde.

f. Metal match holder, to hold household matches
with a compsrtment to recelve burnt msatches.

g. OGmoxing stands, bslenced and welghted to prevent
tipoing.

h. Waste baskets, msde of metal to confine a pos-
glble fire, .

Fire gafety may be incorporsted in group or class
projects.

a, FPlan for fire safety shop displays.

b. Prepare nounting boards for fire extilngulshers.
¢c. Apply stsndard ¥color codes® in the shop.
Include & safety engineer and fire mershal in the
student organization of the industrisl arts class.
Dutieg of the fire marshal will lnclude:

&, Assist Ainstructor in selecting and acquiring
avalleble fire vrotection literature.

b, In charge of routine sghop fire inspections.

c. Asslgtent to inztructor in flre gafety demon-
stratione.

d. Act &g coordinstor between shop and school fire
gefety asctlivities,

" e. In cherge of program for "Parents! Hight" demon-

etrations. - -
Plan fleld trips when posgzible,.

&. Vielt local fire department.
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b. Visit industrial plants with unique fire safety
programs,

¢. Visit manufacturing plente producing fire safety
equipment,

Schedule a fire protection film for each semester.
Fire preventlion films that may be obtained free
from the Nationesl Board of Fire Underwriters' Film
Libreary, Bureau of Communication Research, Inc.,
13 Ezst 37th Street, New York 17, New York, by psy-
ing the return postage are:

a. YApproved by the Underwriterg®

b. "Chemistry of Fire®

¢. "Crimes of Carelegsnecct

d. "Fire Fighting for Householdera®

e. 4Fire Prevention in the Home*

f. "ien of Fire®

g. "More Dangerous Than Dynamite®

h., "Sixty Seconds to safety"

i. "3moke Eaters"

J. ¥Btop Fires--8ave Jobe!

k. "Tony Learns About Fire®

l. “The Toroh"

m, "“We Make a Fire"

( A short summasry of each of these filme may be
found in Apovendix B.)

A catalog published by the National Fire Protection
Assocliation includes filmg that may be obtszined from
over twenty sources,

Display fire safety poesters on geparate poster
boards.

a. Fire posters may be obtailned from the Hational
Board of Fire Underwriters.

b. Poster catalogs are avallabls from the Nationsl
Safety Counclil, and the cost of the posters 1lsg
five cents each.
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11, Devote =z section of the shon library to avalilable
fire ssfely publications which wmay be obtained fronm
the following sources.

a, Mdational Board of Fire Underwrlters
B5 John Street, New York 7, New York

b. Natlionel Flre Protection Assocliatlion
. 60 Batterymserch sStreet, Boston 10, Massachusettis

¢. Underwriterst! Laboratorlies, Incorporated
207 East Ohio 3Street, Chicago 11, Illinols

d. Natlonal Safety Council
425 North fichigan Avenue, Chicago 11, Illinois

€. MNatlional Commlisslion on sSafeily Education of the
Natlional Educatlion Assoclation,
1201 sixteenth Street, N. ¥W., Washington 6, D. C.

f. U, 9. Forest Bervice, Department of Agrliculture,
Waghington 25, D. C.

12. In teaching industrial arts activities in the var-
lous shope, ssfety and fire prevention procedures
should be integyrated into the regular cless ac-
tivities,

Recommendationa: It 1s possible to uske fire preven-

tlcn as Interesting and attractive as fire extingulshment
through teaching alds that may be acquired from various
sources., OQrganlzations for fire protection have sbundant
literature avallable which may be obtained free or with a
‘minimum charze. Materisl mey be obteined by writing to the
Netlonal Boerd of Fire Underwriters, Natlonsl Flre Protec-
tive Association, snd Underwriters! Laboratorles, Inc.
Material may be presénted in the following wzys:

l. Demonstrations,

2. safety library.

3. Fostars,

4. hepresentativez from fire depsrtment.
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5. Fleld trips.

6. Filme.
The pareﬁts may become acqualinted with the fire protection
program in the school shop by demonstrestlons given by the
studente on a "pParents'! Night®., A section of the planning
area nsy be devoted to & Ysafety corner” which contalns a
library of current safety and flire protectlion material. At-
tractive and practical posters, which are changed frequently,
ghould be placed in the industrial erts shops. Vital inter-
esgt may be stimulsated by a vigit from the local fire chief
or one of hig representatives., Fleld trips may be planned,
with permission from the parents, to vigit the local fire
department and manufacturers or supoly houses of fire gafety
equipment. Films should be used as a teaching g£id and used
only to emphasize specific material related to the program.

A list of fire protection films are included in Appendlx B.
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ton D. C., 1943, 53 pages.

Amerlcan Vooational Assoclation, Inc., Improving iIn-
struction in Industrial Arts, 1948, 9% peges.

Amnerlican Vocational Associatlon, Inc., gtudies in In-
dustrial Education, A bibliography of graduate
studies in industrial education. Prepared by a
committee of the National Association of Industrial
Teacher Trainers, Washington D. C., 1949, 160 pages.

Asgocliated Factory Mutual Fire Insurance Companles,
Factory Mutual Bulletins of Losg Preventlon,
0. 11,30 *Prevent Welding and Cutiing Fires®,
April, 1942, 2 pages.
No. 11.60 *Metsl Cleaning®, February, 1938, 2 pages.

Assocliation of Casualty and Surety Companlies, Educatlon
for Safety Through the School Shop, New Yorx, 1552,
I0T pages.

Bannerman, G. W., A Gulde Book in Bafety Education,
Employers Mutual Liability Insurance Company,
Waugau, Wisconsin, 1937, 107 psages.

Blake, Roland P., and Others, Industrial safety,
Prentice-Hzll, Inc., New Yorx, 194G, 435 pages.

Board of Education of the City of New York, School Shop
safety Education, New York, 1948, 244 pages.

Bureau of Mineag, United States Department of the Interi-
or, Manusl of First-Aid Instruetion, Government
Printing Office, Washington D. G., 1940, 361 pages.

Bureau of Vocational Curriculum Development and Indus-
trial Teacher Training, Shop gafety Education, The
University of the State of New Yorx and The State
Education Department, Albany, New York, 1949, 319
rages,

Bureau of Vocational Curriculum Development and Indus-
trial Teacher Tralining, Teacher's Manual to be uged
with Shop Safety Education, The University of the
State of New York and The State Education Department,
Albany, New Yori, 1950, 152 pages.




93

12. Contlinental 01l Company, Make Safety A Hablt, 1937, 172
peges.

13. Creseman, Psul L., and Qthers, Industrial Safety Educa-
tion in Schools, School Health Buresu, Health and
Welfere Divielon, Hetropolitan Life Insursnce Com-
pany, New York, 1950, 48 pages.

1. Cressmen, Paul L., Sefety Education in Industrial School
Shops, Commonwealth of Pennsylvania, Dep&rtment of
Public Instruction, Harrisburg, 1942, 48 pages.

l5. Dana, Gorhsm, and William D, Milne, Industrial Fire
' Hazards, Lakevliew Press, Framingham, Meassachusetts,
» 8 pages.

16, Dominge, Charles ¢.,, and Walter Q. Lincoln, Fire Ineur-
ance Inspection and Underwriting, The Spectators
Insurance Publishers, New jorx, 1948, 1257 pages.

17. Feactory Insurance Association, The FIA gtory, from 1890
to the Pregent, Chlcago, 1952, 23 pages,

18. Federsl Fire Counclil, Manual of Fire-~lLoss Preventlon,
United Stetes Government Printing Office, washington
D. C., 1%45, 162 pages.

19. FPederation of Mutual Fire Insurance Companies, Judgi
the Fire Rigk, Chicago, 1950, 32 pages.

20, Federation of Mutual Fire Insurance Companles, Tested
Activities for Fire Prevention Committece, 5ﬁicago,

» pAgegc

<l. Gardner, Ellas, safety First, The New Yorkx g8chool of
Printing, New York, 1943, 74 pages.,

22, Goodspeed, Edgar Johnson, History of the Great Flres in
Chicago and the West, H. S. Goodspeed and Company,
Chicago, 1871, 676 pages.

23. Greenwood, Ernest, Prometheus, U. 5. A., Harper and
Brothers Publighers, New Yorx, 1929, 213 pages.

2k, Guest, Paul G., Static Electricity in Nature and In-
dustry, U. §, Department of Commerce, Bureau of
Mines, Bulletin No. 368, Washington D. C., 1936,
98 pages.

Helsler, Fred W,, Forcible Entry and Minor Extingulsh-
ment Fractices Unit I, A and M College Bookstore,
Stillweter, Oxlahoma, 1948, 132 pages.

o
n




26,

27.

33.

T,

94

Industrial Arteg Department, Divislon of Safety Education,
shop Safety, Cleveland Public Schools, Cleveland,
I§E§, 27 pages.

Judson, Harry H., and James K. Brown, Qoccupational Accl-
dent Preventlon, John Wlley and Sons, Inc., New
York, 1944, 234 pages.

Kintz, G. M., Some Informstion on the Csusges and Preven-
tion of Fires and kxplosions in the Petroleum In-
dustry, United States Department of the Interior,
Bureau of Mines, Information Circular No. 7150,
Washington D. C., April, 1941, 2B pages.

i.asters, Robert V., (pseud.), David Alfred Boelim, Gol
to Blazes, Sterling Publishing Co.,, New York, I§§%,
IT3 pages.

Jational Board of Fire Underwriters, Fire Prevention
and Protection s Applied to the Public and Paro-
chisl Bchoola, Chicago, 1948, 19 pages.

National Board of Flre Underwriters, Fire Prevention
Code, Abbreviated Edition, New York, 1950, 30 pages.

National Board of Fire Underwriters, New York,
Pamphlet No. 1C, "First-Ald Fire Applisnces*, August,
1950, 74 pages.
s No. 30, "Containers for Storing and Han-
dling Flammable Liqulds}{ Decenber,
1949, 57 pages.

" No. 31, "0il Burning Equipment®, August,

7 1950, 16 pages.

" No. 51, "Gas Systems for Welding and Cut-
ting®, August, 1950, 25 pages.

" No. 91, ¥%Blower and Exhaust Systems for

Dust, Stack and Vapor Hemoval or
Conveying, November, 1949, 23
pages,

National Board of Fire Underwrliters, Ploneers of Pro-~
gress, New York, 1941, 166 pages.

Nationel Board of Fire Underwriters, Special Interect
Bulletins, No. 32, *®"Density, Diffueion Cheracterieg-
tic and Explosive Limits of
Flammable Gasss and Vaporst,
February, 1937.
No. 34, ®"Odorication of Gas Used for
Domestic and Industrial Pur-
. poses™", April, 1937.
No. 51, *"gSpontaneous Ignition and Its
Preventlon', February, 1938.




| 39.

40.

b'l-

95

National Fire Protectlon Associatlion, Conflagrations in
Anerice 8ince 1900, Boston, 1951, 64 pages.
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1949, 125 vages.
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Wilber, Gordon 0., Indusirial Arts in General Education,
Internstional Texibooix Company, Scranton, Pennsyl-
vania, 1948, 362 pages.

Wilson, Francis H., Coal, S8Sir lsaze¢ Pitman and son LTD,
New York, 1912, I25 peges.

PERIODICALS

Banagh, J. I., "Flame Cutting and Welding", Occupationsl
Hazards, 12:;16-17, February, 1950.

"Digpenging Flammables®, Qccupational Hazards, 13:22,
December, 1950.

Factory Insurance Association, ®Carelegs Hendling of
Flammable Liquids®, sSentinel, 6:4-5, lay, 1950.

Factory Insurance Assooclation, "Electricel Equipuent
for Hazardous Locaticns®, Sentinel, 7:4-5, July,
1951,

Factory Insurance Associatlon, "Formula for Flre Safety"®,
sentinel, 7:4-5, October, 1951,

Factory Insurance Assoclation, "Misuse and Abuse of
Electrical Equipment®, Sentlnel, 6:6~7, February,
1950,

Factory Insursnce Assoclatlion, ®gurvival Under Atomic
Attact®, Sentinel, 7:3, January, 1951.

Hunt, Dewitt, "Pre-College sSafety Educatlon®, 3afety
Cducatlon, 29:3, September, 1949.

fInducstrial Fire Protection®, Qccupatlional Hazards,
12:1-~16, June, 1950,

Johnson, Delbert, *Teachlng Firet-Aid Fire Control",
Industrisl Artg and Vocational Education, 33:53-54,
April, 1944,

Kays, Arthur.B., "New Demends Upon Industrisl Arts®,
Americsn Vocational Journsl, 21:11, December, 1946.

McCaslin, J. W., "Common Sense and Flammable Liquids*,
Qccupationsl Hazsrds, 12:25=26, September, 1950.




78.
79.

80.

81,

g8

Natlonal Safety Council, "Flzmmable Liqulds", School
Shon 3afety News Letter, October, 1950, psge 6.

Hationel Safety Council, "Plant Protection®, National
Safety News, 65:178-98, Harch, 1952.

Newklirk, Louie V., %Teaching Alms in Industrial Arts",
Anmerlcan Yocationsl Journal, 21:12-13, December,
1946,

Silverman, Milton, "So Thatts How to Treat Burns®, The
Saturday Evening Post, 224:34-35, September 22,
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APFENDIX B
LIST OF FIRE FPROTECTION FILMS

Approved by the Underwriters : Alumost every person
in the United 3tates 1s protected in his daily 1ife from
hazards erlsing from heating, electrical and mechanical e-
qulpment by the safety standards of Undzrwriters' Labora-
tories, Inc. This film shows the rigoroua testing methods
used by the Laboratories to make sure that products *aprrovec
by the Underwriters" will not cause fire, injury or shock,
lémin  sound 22 minutes

Chemistry of Fire: Demonstrates how the elements of
fuel, OxXygen, &nd ignition temperature must be present in
order to have fire; differentiates between flash point and
ignition point of fuels' and tells how a fire may be extin-

gulished.
l6mm 40 minutes

Crimegs of Carelessnesgss: This fire prevention film Just
releaged Dy the Netlonal Bozrd of Fire Underwriters depicts
the appalling loss of life and property which results from
sreventable fires. The film contalng spectacular pictureg
of actual fires and will convey a2 moving mesesge to young
and old., It is approprilate for showing before any type of
sudliencse,.
lénm and 35mm  sound 11 minutes

Fire Fight%gg for Householdera: Thig fllm relates ways

in which To confine and extingulsh firee in the home with the

vse of firet-sld extingulshers. Excellent for adults and
econdary school puplls,

Fire Prevention in the Home: This film is for the
secondary school level. 1t may be used to acqualnt students
and parents with fire hazsrde in the home by following a fire
inspection form.

Hen of Fire: Fire f{ighting hss made great progrese
since the eariy'aﬁys of volunteer bucket brigades and hsana-
cumped engines. Today's fireman is a highly trained techni-
clan,; carefully selected and schooled--csvable of scientific
fire suppresslon. .
lémm sound 10 minutes:

kore Dangerous Thsn Dynamlie: A forgotten electric
iron, a lenp wire whose linsulsztlon has been worn off by ¢_.e
or zealous vacuum cleanling, a basin of cleaning fluld-—-llke
#rs., O'Learyts cow, eny of them cen mske z whole community
homeless. #More Dangerous Than D Lynamite shows you how to be
careful--and what happens if you're not.
l6mm sound , 10 minutes
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Sixty Beconds to Safety: A minute msy be saved by toss-
ing old rags into an out-of-the-way corner of the school base-
inent; or an hour by sxipping & school fire drill. But all
that 1s saved may be loegt forever when disaster strixkxes. 8ix-
E%.Eeeonds to gafety tells what nay be forgotten, and it shows
whet can be done to prevent disaster,
lémm sound 10 minutes

~ osmoke Eaters: This excellent film, produced by & uejor
motion picture company, depicts the role the fireman plays
in the life of America. 1t shows the risks he taxzes to pro-
tect his fellow eltizens and some of the methods he uzes to
extingulsh fireg and detect thelr origin, This fllm is rec-
omnended for both sdult and younger audiences,
16am : 18 minutes

gtop Fires-~3ave Jobs: HMany fires in industry can be
stopped ig employees know how they gtart and how to report
them. Thie fllm wzs especlally designed to be used to em-~
ployee training progreams; 1t encourages an alert attitude
toward fires, it tells how to recognlze comuion fire hazardes
and emphaslzes the fact that fire 1s an enemy of Jobs., This
film ghould be a permanent pzrt of every plant's employee
geducation library.
1é6mm and 35mm black and white 18 minutes

Tony Lesrns About Fire: Tony, by bélng present when
a fire started, became fire safety minded and served as a
leader in school helping to promote Fire Preventlon Week,

The Torch: Unusual new color cartoon Just produced by
the Natlonal Board of Fire Underwriters to show that there's
Jjust & bit of human carelessness in sll of us. A new slide
motion picture technique is used to ma:e an intriguing and
humorous film of fire safety.
lénm color and black and white 10 minutes

We Make a Flre: Good fire preventlion film for younger
audlences, {(grades & to 7). 8hows how campfires can be msade
safely, but emphasizes importance of care and caution in the
use of fire, 1lf forest lands sre to be saved froa destructlion
by fire.
lémmn black and white 10 minutes

These fllme may be obtained from the followlng address
and are free except for the return postzge. Bookinge should
be made at least six weeks before the deszired showing.

National Bosrd of Fire Underwriters'! Film Library

Bureau of Communication Kesearch, lnc.
13 East 37th Street, New York l1l7, HNew York
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APPENDIX C

Dear 8ire;

I would greatly appreclate you sending me the following
information and materisls to ald in the prepsaration of a
thesls on *Fire Safety and Protection as Related to the
Industrisl Arts Shop" which constitutes & major portion of
my greduate work.

Pleese send me a list of your current publicatlions in-
cluding filus and posters., Any Information that you may
have pertalning to fire prevention in the school shop will
prove most helpful in thlis treatise.

Yours truly,

H. L. Hewuigg
Graduate Btudent
Oklahoma A & M College
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