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The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum materials
developed by the military more accessible to vocational
educators in the civilian setting. .

The course materials were acquired, evaluated by project
staff and practitioners in the field, and prepared for .
dissemination. Materials which were specific to the military
were deleted, copyrighted materials were either cmitted or appro-
val for their use was obtdined. These course packages contain
curriculum resource materials which can be adapted to support
vocational instruction and curriculum development.
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The National Center for Research in
Vocational Education’s mission is to increase
the ability of diverse agencies, institutions,
and organizations to solve educational prob-
lems relating to individual career-planning,
preparation, and progression. The National
Center fulfills its mission by:

¢ Generating knowledge through research

¢ Developing educational programs and
products ° ,
¢ ‘Evaluating individual program needs
and outcomes. .,
o N )
¢ [nstalling educational programs and
products

¢ QOperating information systems and
sefvices

¢ Conducting leadership development and
training programs
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4 an’éclivily to increase the accessibility of
military-developed curriculum Mmaterials to
vocational and technical educators.

" This project, funded by the U.S. Office of
Education, includes the identification and
Jacq11|s|l|on of curriculum materials in print
form froin the Coast Guard, Air Force,

Army, Marine Corps and Navy.

Access to military curriculuny materials is
provided through a.”Joint Memorandum of
Understanding”’ between the U.S. Office of
Education. and the Department of Defense.

The acquiréd materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-
nical education are selected for dissemination.

. o
The National Center for Research in
Vocational Education is the U.S. Office of
Education’s designated representative o
acquire the materials and conduct the project s
activities.

Project Staff:’

3 Wesley E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Project Director
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One hundred twenty courses on microfiche
(thirteen .in paper form) and descriptions of

. each have been provided to the vocational

Curriculum Coordination Centers and othef
instructional materiais agencies for dissemi-
nation. °

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks apd technica!
manuals.

The 120 courses represent the following

six teen vocational subject areas: -

Agriculture Food Service

Aviation Health

Building & Heating & Air
Construction _Conditioning
Trades Machine Shop

Clerical Management &
Occupations ‘Supervision

Communications  Meteorology &
Dralting Navigatiqn  »
Electronics Photography
Engine Mechanics Puklic Service

The number of courses and the subject areas

represented will expand as additional mate- -

rials with application to vocational and
technical education are identified and selected
for dissemination. )

Contact the Cirriculum Coordination Center
in your region for information on obtaining
materials {e.g., availability and cost). They
will respond to your request directly or refer
you to an instructional materials agency

closer to you.
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Coum Description: K

hd »
. -

, This is the first half of a course to train the fire protectnon specialist. It provides training in firefighting and fire protection techniques for yse with
aircraft , structural and materials fires, and other emefoencles. Topics covered in this| half of the course include introductions to safety-procedures,
protective clothing, first aid, emergency procadures, and fmflghtmg squipment. Thls half of the course contains three blocks covering 94 hours of .
instruction. ¢ . .

Fire Protection Objectives and Rcspon:ibiiities contains seven lessons covering 28 hours of instruction. Five additiona! lessons
on study habits, communications security, military mission and organization, missiles and weapons fire protection, and publications

were deleted. The remaining lessons topics and, respective hours follow:

Block! ' —

Fire Protection and Occupational Safety (3 hours) .
Extinguishing Agents {3.hours)
Principles and Theory of Combustion (6 hours)

Natural Cover Fires (3 hours) ’

Miscellaneous Firefighting (3 hours) by
Operation and Servicing of Portable Extinguishers (6 hours) ’ 2

Protective.Clothing {4 hours) .

o

Block Il - Breathing Apparatus, R escue Carries and Emergency Firs: Aid contains thirteen iessons covering 34 hours of instruction.

Block 11, Orientation (.5 hours) ™~

Breathing Apparatus (5.5 hours)

Rescue Carries (4 hours)

Introduction to First Aid (1 hour)

Identification and Treatment of Shock {1 kour)

Swallowed Objects and Choking {1 hour)

Poiscning and Drugs {1 hour)

Identification and Treatment of Wounds (2 hours)

Identification and Treatment of Specific !njuries {2 hours) ) '

Dressing, Bandaging and Splinting {6 hours) . \,’

Sudden lliness {1 hour) . e -

Respiratory Emergencies and Artificial Respiration (5 hours) -

Cardiopulmonary Resusciation {4 hours) Y -

Structural Firefighting Equipment and Accessories has saven lessons covering 32 hours of instruction. Many of the pieces of

oquupmont mentioned in these lessons are identified by military numbers, but the lessons can be adspted for sumnlar equipment ,
used in the civilian sector.

Block 111 -

-

Blocks i1 and 1V, Orientation (.5 hours)

Operations, Maintenance and Mounted Equipment on the P-10 Rescue Vehicle (5.5 hours)

-Pre-Fire Plans {2 hours)

Miscsellaneous Rescue (4 hours)

Alarm Room Procedures and Operation (6 hours) .
Structural Firefighting A ccessories (8 houre) - i
Fire Prbuctnon Hydraulics {6 hours)

-

This half of the course contains both tescher and student materials. Printed instructor materials include lesson plans with an outline of the tnchmg
steps and a plan of instruction detailing the unitz of instruction, objectives, duration of the lessons, and support materials needed. Studont matemls
include three study guides with objectives, text readings, and review Guestions; three workbooks with exarcises; and one programmed text on

hydraulics.

Additionsl military manyals and confimercially produced texts are recommendaed as roferences or texts, but these are not provided. Audiovisual aids
suogmod for use with thc entire course consist of 29 films and 14 slide sets. This material can be p-r..mted in a group instruction setting or adapted

for individualized study. . ) -
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_ MODIFICATIONS , .

N \ ’
L] . s
A40% / /9—4 of this publication has (have) been deleted in
J

adapting this material for inclusion in the "Trial Implementation of a

Model System to Provide Mflitary Curriculum Materials for Use in Vocational
1 N X .
_and Technical Education.” Deleted-material involves extensive use of
e i ’ ) :
military forms, procedures, systems, etc. and was not considered appropriate

for use in vocational and technical education. ) - . )
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_PLAN OF INSTRUCTION (Continued , o

UNITS OF ‘N3TRUCT.ON ANO CRITERION ORJECTIVES

DURATION

2 HHOURS:

t

R SUPPORT MATERIALS AND GUIDANCE

Without ;eference, 1d_ent1fy basic
c ing the progression 1
ladder 571X0 w ’

°

-

{
4. Fire Protection-Occupational ‘Safety

a. Without reference, identify basic
facts and principies relating to the objectives
of "Industrial safcty with 80 percent ‘accuracy.
b.  Without reference, identify safe and
unsafe procedures involved in performing stuﬁtio-ﬁ

duties with 80 percent accuracy, .

c. Without ret‘emnc'e, identify safe and
unsafe procedures involived. in the wearing of
protective clothing with 80 pezcent accuracy.,

d. Without ut"erence. identify safe and
unsafe procedures pertaining to mounting fire
protection vehicles with 80 percent accuracy.

e. ~ Without reference, identify safe and
unsafe procedures involved in fighting fires
with 80-percent accuracy,

L4
.

Day 3

STS Reference ¢

i 4a 3a . i )
Po4b 3b(2)
" 4e 3b(5) .
i 44 3b(3)
; de Ib(1)

Instructional Materials .
\JAIRS7130-1-SG-104. Fire Protection Occupational Safecy

AFR 92~-1 . -

NFilm:

_Discussion/Demons tration (3 hrs)

£

“Audio Visual Alds
Charts |

Training Methods
Digcuuionlbe-onltution (6’ hrs)

‘Instructional '!nvironuntlbui.n

Classroom (€ hrs) - .

Instructional Guidance .

Define relationship between Air Force Career Progranm, the Afr Force Fire
Protection Career Fleld, and how they relste to the overall mission of

the Aix Force, Answer questions on the Career Field Progression PT
a8 required, Stress energy and materials cunservation.

R Y
Columm 1 R‘f.erence

Audio Visual Afds "

35mm Slides, Carousel Set 1104, Fire Protection Occupational Safety
TF 1-8193, "Meet Mr. Noise"

Training Methods

Instructional Environmant/Desi n
Classroom 23 hrs) -

N

~

PLAN OF INSTRUCT:ON £z, JABR57130-1 . DATE 7 Jul 75 *o 7 Jaockno, T ! PAGE No, 3
. * ; iR > K R -
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< - ) v * » . - . - el
. PLAN OF INSTRUCTION (Continued )
o B : — .y . = CIRATION ; !
. . URITS OF nSTS .27 2n N2 CR-TERION O8JECTIVES ", ‘Houns! . SUPPOR” va™SR1aLS AND GUIOANCE <
. N Instructional Guidance '
’ Relate the subject to the fire protection cdreer field. Safety during
all phases of fire protection operations must be observed due to extreme
hazards which may be encountered. Cover noise hazards associated with
the Fire Protection Career Fleld. Stress energy and materials
- ‘conservation,
§Fd&
5. Extinguishing Agents 3 -1 Column 1 Refarence ° STS .Keference ’
) Day 3 1 Sa 3b
a, Without reference, idsntify principles 5b S¢
relacing to suppression, control and extinguish- -
ment of fires. Eighty percent of the principles Instructionsal Materials .
must be identified correctly. ~ LABRS7130-1-SG-105, Extinguishing Agencs
. . . T ArR 92-1 o -
. ’ b. Withour reference, identify the char— .
. acteristics of éxiinguisning agents by 'utching . Audio Visual Aids .
pProper agents to classes of fires and associated, Charts :
-hazards with 80 ;ercent accuracy, 1« ’
h Training ‘Equi t .
-} Trainers Electrical Conductivity, §/N02 (10)
T ) Laboratory Equipment (10) . e
¢ > Samples of Extinguishing Agents (10) )
* Training Methods !
Discussion/Demonstration (3 hrs)
° — .
‘ Instructional Environment/Design
q . Classroom (2 hrs)
< ) " Laboratory (1 hr)
Y ) ¥, Instructional Guidance ~
Jy Stress safety in use of CO2 in confined areas and wvater on electrical
- - fires.® Asgure that the laboratory equipment and trainer are properly
. cleaned up after the demonstration, Notify the instructor-supervisor
- ; when the samples of excinguishing agents run low., Stress energy and
matérials’conservation.,
° i . P
PLAN OF INSTRUCTION NS, 33BR57130-1 - o “DATE 7 Jul 75 l BLOCK NO. 1 l PAGE NO. & ;‘& ”
~ . 0 B B ‘
4
ATC :0":3 37A i"ﬂ'?-f‘r%f".'l%?ﬁm'f%'}ﬂf ('.iﬂl‘ cﬁ’r—“’ 8 X ‘om (Final redichion s include wea abas o this line )
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PLAN OF INSTRUCTION (Cu_m.wq

b. Without reference, 1dent1t‘y'cha'r--
‘acteristics and hazards of flaxmable materials
with 80 percent accuracy.

o

“

UNITS OF :NSTRUCTION AND CRITERION ORJECTIVES f?..'i,‘u',:g“ . | SUPPCRY MATSRIALY AND GUIOANCE -
6. Principles and Theory of Combustion 6 ‘Column 1 Reference STS Reference
- Day 4 6a Sa
a, Without réference, identify principle 6b : 34
relating to chemistry and physics of combustion, «
.Eighty-percent of the principles must be Instructional Matarials
identified corrsctly, ' A JABR57130~1-5G-106, Principles and Theory of Combustion

AFR 92-1

| Audfo Visual Aids

| Film: TFI 52778, "Fire Prevention, Know Your Hazaids"
Film: CFL6, “Science of Fire" . :

. Charts
Trainin. Equipment
Trainers:

Fire Triangle. 3168 (10)
! Combustible Hazard Kit, 0004 (10)
- Vapor Trough, 3163 (10) . -
Desk, Laboratory, 8250 (10)

Oxygen and Bottle (10) 4 :
Various Laboratory Test Items (10) ) .
Gloves (10)

Flammable Materials (10)
P Butane and Bottle (10)

Training Methods
Discussion/Demonstration (5 hrs)
Performance (1 hr) .

.

Instructional Envlronnintznesign

Classroom (4 hrs)
Laboratory (2 hrs)

PLAN OF INSTRUCTION NO. 3ABRS7130-1 OATE 7 Jul 75 I SLOCK NO. I l PAGE NO. 5
ATC Jone. 337A TSRO omsoLeTe. {Final Copy - 84% - 8 X 10%)
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v ﬁ; “
PLAN OF INSTRUCTION {Centinued
, JIN TS 28 NITR_TT ON AND CRITERION O8IECTIVES _&;?Jnlgfu 3 SUPPORT MATEKIALS AND GU JaNleE
Instructional Guidance )
Safety procedures during ali phases of demonstration should be stressed.
Point should also be made that all. demonstrations are simulations of
. actual situations which can and will occur in the field. Keep students
, at ‘a gafe distance from the laboratory desk. Inform the class leader
‘ _ that he is to notify the instructor-supervisor should ‘the fastructor
e S ) need assistance fn an emergency, - Stress energv and Waterfals conservatiog.
b 2
7.  XNatural Javer Flres 3 : Column 1 Reference STS Reference
S Day § 1 < Ja
a, Without refeérence, identify princi- 7 7e AN
ples involved in natural cover ficefighting. . 7¢ 7b N
Eighty percent of the principles must be . . -
identificd correcstly, : . Instructional Materials \
* ’ . JABR57130~1-5G-107, Natural Cover Fires *
b, withcus reference, identify the prin- “AFR 92-1 .
ciples inveive< ir various methods of controll . RN ) :
and extinguishing natural cover fires, Eighty Audio Visual Aids . . . ~.
percent of the ;rinciples must be identified - Films TVL 57-20, "Firefighting Hand Tools" g .
correctly, . N Charts_
€. Without reference, identify principle+ Training Mecthods .
relating to the tools and equipment used in Discussion/Demonstration (3 hrs) T .
natural cover firefighting. Eighty percent of - . .
the priaciples wust be identified correctly. Instructional Environment/Desi . N T
. Classroom (3 hrs) . N .
. - Instructional Guidance ‘ . ' o
: Stress that firefighters should not start a back fire without the .
N approval of the genior firefighter present. Stress that wind, contour
- -of the land, type and abundance of fuel will often determine the method
used to control and/or extinguish a natural cover fite. Stress energy
and materials conservation,
PLAN OF INSTFLCTION 2. JABR57130-1 °l oatE” 7 Jul 75 BLOCK NO. 1 ‘ l PAGE NO. 3
— —— S—— —— S———— Ot— e O— B ammaanad — — S—— —— —— Eam—— e — -
ATC :ca;‘) 337A .-.5‘;'%”:0“,“;2:;10’.1’?}:‘:." ’ . ((F;ﬂd c"’ ~84¥ g X ‘om (Final yeduction s0 Include wwea abes e is line f
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PLAN OF ._NSTRUCTION, {Centinved)

Ery O "

y

LURATION

b. Without reference, identify the
hazards created by weapons and the pxjiinciples
and tactics of fighting fires containing
Eighty percent of the hazards, prin-

: UNITS OF N>TILIT1ON AND CRiTERION OBJECTIVES , , (HOURS) , ! SUFPORT MATERIALS AND GUIDANCE
8. .- Miscellaneous Firefighting 3 Column 1 Reference STS Reference
_— Day 5 8a° Ja
a. Without reference, identify principlelL 8 — Tc
involved in misceéllaneous firefighting. Eighty 8¢ 76
percent of the principles must be identified -
correctly, ) Instructional Materials
> ) ~ 3ABR57130-1-SG-108, Miscellaneous Firefighting
b,  Without reference, identify the prin- AFR 92-1 . .
ciples involved in various methods of controllln? '
and extinguishing niscellaneous fires. Eighty Audio Visual Aids . !
percent of the principles must be- identiffed 35m Slides, Carousel Set #108, Miscellaneous Firefighting
correctly, )
i1 Training Methods ,
€. Without reference, identify principles Discussion/Demonstration (3 hrs) s
related to the tools and equipment used in ]
miscellaneous firefighting. Eighty percent of Instructional Environment/Design .
the principles must be identified correctly. Classroom (3 hrs) B -
4 ~
Instructional Guidance -
Define the difference between a miscellsneous type fire from other types
of fire which may be encountered in the Air Force. 1dentify basic types
and tactics on how to combat a miscellaneous type fire. Stress energy
and materials conservation. .
9. Missiles and Weapons Fire Protection 6 Column 1 Reference STS Reference
Day 6 Sa 8 ;
a. Given pictures of 10 symbols and 9b 8a(l
markers relating to firefighting tactics, 9¢c . 8a(2
identify each symbol and marker with minimum 9d 8a(3) )
instructor assistance. 9e 8124& . '
9f - Be

Ins truction.al Materials
°| * 3ABR57130-1-5G-109, Missiles and Weapons Fire Protection
~ 3ABR57130-1-WB-109, Misailes and Weapons Fire Protection

AT FORM PREVIOUS EDHTICNS OBSOLETE.
2 '1Al 7 ® US. GPO: 1971779403, 129

W7A

{Finel Copy ~ 84% - 8 X 10%)

weapons.
ciples and tactics must be identified correctly.) N 3ABR57130-1-PT-109, R,diution Hazards for Firefighters
N . |- AFR 92-1 L
.. /
PLAN OF INSTRUCT'ON NC, 3, 2m§7130-1 OATE 7 Jul 75 I 8LOCK NO. I . l PAGE NO, 7
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PLAN

OF INSTRUCTION (Coactinued)

UNITS OF INSTRICTION AND CRITERION OBJICTIVES

~ P . -

QIRATION
2 HCURS

c¢. Without reference, identify the hazar
created-by munitions and principles and tactics
of fightirig fires containing munitions, Elghty
percent of the hazards, principles and tactics
aust be identi?‘ied correctly,

created by explosives and the principles and
tactics of fighting fires containing explosives,
Eighty percent of the hazards, principles, and
tactics must be identified correctly.

e, Hithout reference, identify the hazar
created by NBC materials lnd the principles
and tactics of fighting fires containing NBC
materials. Eighty percent of the hazards,
principles and tactics must be identified
correctly,

f. Without reference, identify decon-
tamination procedures used when various types
of contamination hazards are encountered with
80 percent accuracy.

d, Without reference, identify the huir#

SUFPORY uAIE"%f.S AND GUIDANCE
Wagat ”
e .ﬁ
Audio Visual Aids o~
Film: TFI 5423, "Atomic Weapons and Fire" p . .
Charts '

Training Methods -
Discussion/Demonstration (5 hrs) . .
Performance (1 hr)

Instructional Enviromnent/Desi‘n
i Classroom (4.5 hrs)
Laboratory (1.5 hrs)

S

! Instructional Guidance
; Use symbols and markers from the workbook. Stress importance to each °
individual of knowing and understanding when and why symbols, markers

and placards are used. Explain the major hazard to the firefighter

when special weapons are involved in an accident or incident that involve
high explosives, _Stress energy and materials conservation.

10. Operation and Servicing of Portable 6 Column 1 Reference STS Reference
Extinguishers Day 7 10a ba
¢ 10b & ‘
a. -Given a portable‘ fire extinguisher . i 10c &b
and WB, inspect the extinguisher .in R 10d (), 6c
accordance with workbodk checklist, .
: ! Instructional Materials
. b. Without referencg, identify pro- .~ 3ABR57130-1-5G-110, Operation and Servicing of Portable Extinguishers
cedures for repalring or replacing parts on l s 3ABRS7130-1 ~wn—110. Operation and Servicing of Portable Extinguishers
extinguishers. Eighty percent of the procedure AFR 92-1
m,st be identified correctly. - . - .
4
~ q !
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PLAN OF INSTRUCYION (Continued ' -

UNETS OF INSTRUCTION ANO CRITERION OBJECTIVES 2°:’,.'°1,’.'2,“ . SUPPORT MATERIALS ANO GUIOANCE ’
. ’ - S
B c. Gi;fen a porta‘ble fite extinguisher Audio Visual Aids
and WB, recharge the extinguisher in . Fila: FLC 16/101, “Portable Extinguishers" .
accordance with workbook checklist, while B Charts - °
o observing all safety precautions, . .y
) . Trainin uipmsent
. d¢  Given a portable fire ertinguishar and Standard Afr Force Extinguishing Agents (5)
‘NB, perform operational test on extinguisher . Floor Scales (10)
by completely extinguishing a fire with minimum | ° Hi Pressure CO3 Transfer Pump (10) I Ky

instructor assistance, All safety precautions

will be observed, Tilting Rack: (10) : .

Standard Air Force Fire Extinguishers (5)
Hi Pressure C0; Bottles
‘Miniature Burn Fans (5)

Training Methods

. . Discussion/Demonstration Q hrs)

Performance (4 hrs)

Instructional: Environment /Design
Classroom (1.5 hra) . . \
Laboratory (4.5 hrs)

1]

\ Instructional Guidance . _
: Stress safety wvhile servicing extinguishers. Allow students to oper- ﬁ

ationally test extinguishers on a small live fire. Ho protective clothin
is necessary because during actuel yse of extinguishers protective
ciothing vould nornally not be used. Assure that the miniature burn

*
, area is "policed" after operations., Stress energy and materials
conservation. N
11. Fire Protection Publications 6 Column 1 Reference STS Reference .
t - Day 8 1la &d .
a. Given AFR 0-2, locate standard pub- ,11b Ae
lication numbers and titles in index type 1lc A&
publications with minimum instructor assistance, 11d b -
lle 4c .
. 11f 4
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. N 'T5 OF.INSTRUCTION ANO CRITERION OB JECTIVES ::',,“‘,{,22,“ SUPPORT MATERIALS AND GUIDANCE
. 3 ‘
b. Civen. an II-‘S‘I‘A musl locate and Inurucuonll Materisls .
record’ the page numbers for speciﬁc items of M ¥ 3ABR57130-1-5G~111, Fire- Protection Publications -
information in co&urcinl publications. No . - 3uus7130—1-w|-1u Fire ProtedTion Publications N
errors are penitud. ) AFR 0-2, Numerical Index of. Standard -and Recurring Aixr Force Publicstions
e, - ’ v i T0 0-2-i, Alphabetical Listing of Equipment and Technical Publications
c. Given a-standard AF pubucnuou. Nusber Groups
1ocate and record the page nuabers for- -specific’ - IO 0-1-36, Numerical Index (36 Cate;ory)
Atens of- information with minimum f{nstructor: 0 0-1-13, Numerical Index -(13 Citegory)
assistance, 1'0 36A12-8-13-1 ‘Truck, Firefighting Type, A/s32e-2
. ) - Example, IFSTA Hanual
d. Givan Technical Order Index 0-2-1, AFR 92-1
J 0-1-13 and TO 0-1-36, locate technical $
order numbers and titlu in index type Audio Visual Aids )
technical orders with minimum instructor . Film: "TFI 5890, "Right the First Time"
| assistance. \ .| Charts ’ i
. t&g -3 L .
e. Given ‘l‘O 36A12-8-13-1, locste and Iraining Hethods
razcrd the page numbers for speciﬁc maintenanc Discussion/Demonstration. (6 hrs)
sperations and inspection data with- -hunu. T Performancze -(2 his) e
instructor ;uiugnce., o )
. ’ . Ioscructional Eavironment/Design -
£. Without referenc  (dentify basic Classroom (3 hrs) - —— . ’
procedures for maintaining erence files Laboratory (3 hu) . . . ? !
with 80 percent accuracy. e
’ ‘Instructionsl Guidance
* Emphasize ‘that. technical data should be the prime source of inforwation
° for 011 ‘phases of planning and operation for all Air Forca personnel,
- Iuduu used do not have to ba current; 'only scope is taught. Howaver,
' . , all indexis should be of the same date so that all studants are locating
. ! thé same areas and psges when participating during the performanca,
, ' /Strnu enargy and materials conurvnuon. .
12, Protective Clothing :- 4 Column 1 Reference ST8 Reference . -
, . Day 9 12a, 126 13a(3) ’ .
a,” Givan firefighting protective clothin ' ‘
1uspect proteciive clothing., Protective clothi C qururtioual Materials , ) .
<111 be maintained according to locally ' |~ 3aBRS7130-1-S6-11Z, Protective Clothing - . .
u"nalished policy as requirad, v ~ 3uas7130-1—w|-uz. Protective Clothing -
‘AFR 92-1 - . ot
PLan D "f.{"UC“W. NO.  3ABAM37130-1 DATE 7 Jul 75 l sLoCK w6, "I ] PAGE NO. 10 .
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PLAN OF INSTRUCTION (Continved

x “UNITS OF INSTRUCTION AND CRITERION OBJEC 1IVES °f“.fo’b'é§-" ’ . SUPPORTMATERIALS AN® Gy JiNcE
. e
g - e — —_—n ; - - _
b.  CGiven firéfighting protective clothing, Training Equipment )
‘] don protective clothing within two minutes, . | Complete set of special protective clothing (10) o

. Structural Helmet (10) .
. Example set of worn/dsmaged protective clothiag (10)

i Training Methods’ o ‘
¢ ) ’ " Discussion/Demonstration (1-hr) | 1.

c . Performance (3 hrs) .

Instructionul Eavironment /Design
Classroom (.5 hr). = . . -~ -

i IR ‘_*Lnbora‘t_ox);.(i.i-hrq)

X ' Instructional Guidance
Stress that two minutes is allowed for donning of protective clothing in
the traicing situation, but that an operational fire station.requires a
much quicker reaction time, Inform the students that they will receive
Bore training in-this area in order to increase their proficiency to meet
] operational demands. St¥ess energy sud materials conservation.
13.. Measurement Test and Test Critique . 2 ) »
! ’ s Day 9 . 3 . .
a. Heasurement Test a.sy |
b, Test Critique s .

g

- 1
. @,
i
A4 0
¥ 7 * .
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- PLAN OF.INSTRU ) . :
. i . o CTION Fire Protection Specialist g
BLISK TITLE ’ ’ S « ) ‘ .
lrea;bing Apparatus, Rescue Carriea and her;eiicy Firat Ald ’ ' - 1. ]
f 1‘ UNITS OF INSYRUCTION ANO CRITERION O3 :ECT VES — zot:::,'.'?,“ , SGPPORT u.\re.nm.s AND GUIDANCE . -
‘1.7 Block II, Orientation o5 Coluan 1 Referen'c__g_ STS Reference
Do Day 10 la, 1b, 1c - None ’ ’
a. Block Content . s ¢ .
. ’ ’ _Instructional Msteriala * .
b, Safety ~ 3ABR57130~1-5G~201", Block II, Orientation .-
€. Energy Conaervation - Training Methods
’ . Diacusaion/Demonstration (.5 hr)
Instructional Environment/Deaign
} -Claasroom (.5 hr) ; R
o Instructional Guidance ‘ )
Reemphasize policies. and procedurea asa required from the. courae orientatidn,
Place additional emphasis on energy and materials conaervation. Asaure
- that atudenta are motivated in continuing the training for their new _
o ; career, . ’ ] ‘ ’ .
' 2.  Breathing Apparatus 5.5 | Column 1 Referepce STS Reference )
: o Day 10 24, 2b . 12e -
1. a8, Given’a aelf-contained breathing: ’ i .-
apparatus, don and operate apparatus in . . Instructional Materiala *
“ -] accordance with technical crder data. . ¥ 3ABR57130-1-5G-202, Breathing Apparatus
“~ .. . T0 14S5-7-1, Self-Contained Breathing Apriaratus &
b. Given a aelf-contaiped breathing “ o
apparatua, inapect and aervice apparatus in © Audio Viaual Aids
accordance with technical order data, . Charts 4 )
S | Film: TVL 57-26, “Scott Alr Pak"
£ Training Equi ment ( £
Breathing Apparatua (5)
High Preaaure Air Compreasor, (10)
AN .. . _
© ] F-a~ T nsTRucTioNNo,  3ABR57130-1 ) .oATE 7 Jul 75 1 stocx No, I PAGE MO, b&)
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PLAN OF INSTRUCTION (Continved

ram-

UNITS OF INSTRUCT ON AND CRITERICH OBJECTIVES

DURATION
2 {(Houas

. SUPPORT MATERIAL § AND GUIDANCE

3. Rescue Carries

a, Given a victin identified as requirin
emergency rescue and/or short distance trans-
fer, perform rescue carries. Procedures
utilized must be in accordance with the
Antfican Nationel Red Cross First Aid Manual
and IPSTA 109 Manual. All procedures must be
strictly adhered to,

ﬁ

4 :Colm 1 Reference
Day 11

‘Treining’ Methods ’
Discussion/Demonstration (1.5 hrs)
Parformance (4 hrs)

Igstructional Environment /Desi
Classroom (1 hr).

Latoratory (4.5 hra)

+
K3

iastructional Guidance .
Use .extreme caution when opereting the breathing apparatus. Make sure
the breathing apparetus fits properly. Stress safety’as applicable while
operating the eir compressor. Stress energy and materials conservstion.

STS Reference
12

la
Instructional Meteriels -
¢ 353R57130-1-5G~203, Rescue Carries

Ine Americsn Netional Red Cross First Aid Manual
| IFSTA #109, Fire Service First Aid Practices

Audio Visual Aids
Transparencies Set #203, Rescue Carries

! Zraining Equipment
127 X 14" Salvage Cover (10) .
|’ Straight Beck Cheir (Industriel Type) .(10)
Stretcher (10) -
Pike:Pole (5) -
Bunker Coats (5)

iraizin &tiaodn ,
Discussion/Demonstration (2 hrs) . .

Perfcrmace (2 hrs)

e

¥
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PLAN OF MSTRUCYION}C,!\';««QQ

> i R

CURATI ‘
UNITS OF INSTRUCTION AND CRITERION OBJECTIVES ‘:,':,‘{.,2." \ SUPPORT MATERIALS AND GUIDANCE
2

3 N

Instructional Eﬁvirom\mtlﬁeli‘g
Classroom (1 hr) N '
Laboratory. (3 hrs) N
Ingtructional Guidance N -
Stress safety, proper handling of ‘simulated injured persoanel to prevent
further injury and the ‘need for use of equipment and clothing provided.
Students vill be used throughout thé first aid also as simulated victims.
Stress energy and materials conservation.

N
; "

%

‘4. Introduction to First Aid Column 1 Reference 's18 Reference
de i 123

&. Given a victim identified ss haying .
been in an accident, demonstrate procedures foi:"Lg | Instructional Materfals ¢
checking victims for injuries. Procedures utilijred 3ABR37130-1-5G-204, Introduction to First Ald
4 must be in accordance with the ‘American National American Kationel Red Cross First Aid-Manual
Red Cross First Aid Manual and IFSTA 109 Manual. IFSTA #109 ‘

All procedurcs wust be accomplished with . )

-minimum instructor assistance. Audio Visual Atds
: Transperencies, Set £#204, Introduction to First Ald

i
Training Qu’ith
Casualty rit (10

First Aid Equipsent (10)

Training Methods .
Discussion/Demcnstretion (.$ hr) -

Performdiice (.5 hr)

Instructional Environment/Dest n__.
- | Classroom . - =
"I "Laboratory.(.5 hr)

14

. N r
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- PLAN OF, msnucnou (c.......ud .
JN TS OF NSTRUCTION AN CRITERION OBJECTIVES ;):‘"ROAJ.'?,N . ‘ ‘ SUPPORT MATERIALS AND CUIC ANCE
] - v
Instructional Guidance N .
Stress the impoytance of knowing how to administer emergency first aid.
e . " b .Allow students to identify simulated victims requiring first aid ctreat-
’ ment. Use the cuulty kit to simulate victiss; Stress energy and
’ . materials conservation. . _— c .
- . - \s < ’ R . /
5. Identification and Trentnent of Shock 1 ! Column 1 Reference STS Reference
- +«1 payl1l | 5, * 12§ )
a, Given a victim 1dent1f1ed as being in. *
shock, demonstrate procedures to prevent or Instructional Hnteunls -
reduce shock. Procedures utiiized muat be in ~ 3ABR57130-1-SG-20S, Idcntiﬂcntion and Trumnt of Shock
accordance with the American National Red Cross ‘American Nntionnl Red c,:on First Ald Manual
First Ald Munual and IFSTA 109 Manual. All IFSTA #1609 .
procedures must be accomplished with minimum N
instructor assistance. v Audio Visual Aids
‘ - Transparencies, Set #205, Idcntiﬁcnuon and Treatment of Shock
) Tratning Equipment ‘
Casualty Kit (10 *
. > First Md Equipunc (10)
) - l'rd.ninx Metl:ods : R
Dhcuuionlb-enltuuon ( 5 Ar). e T
" rezformance (V5 lu:\) v
. - . H
* Instructional Environment/Design :
Classroom (.5 hr}— ——— . .
) . Laboratory (.5 hr) . .
: ot Instructional Guidagce’, . : -
. Use the casualty kit to ‘assist in simulating a victia requiring thel need
for trur-ent -of shock. Use the emergency first sid equipment as rcquiut .
' Stress eneuy and materials conservation. L
) : ’ ' ‘ - ,:-\\ ~-f.
N . Noa
o
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PLAN OF INSTRUCTION (Ceontiniad
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AJ

LN-TS OF "NSTRUCTION AND CRITERION OBJECTIVES 2°I“;,';J.'2." SUPPOTT MATERIALS AND GUIDANCE
: N . 3
] 6. Swallowed Objects and Choking 1 Column 1 Reference STS Referidnce
B . ’ > Day 12 6a 12§ .
a. Without reference, identify pro- : . ?
cedures for -administering emergency first aid ! JInstructional Materials .
treatment for swallowed objects and choking, A 3ABR57130-1-5G-206, Swallowed Objects and Choking
Eighty percent of the-procedures must be Amexrican National Red Cross First Aid Manual
identified correctly. - <o ,
Audio Visual Aids .
' Transparencies, Set #206, Swallowed Objects and Choking
Training Methods .
Discussion/Demonstratiun (1 hr)
\
Instructional Environment/Design
Classroom (1 hr)
. Instructional Guidance . '
' . N Stress the importance of being able to identify a victim suffering from
b svallowed objects.and choking and the: treatment required. Stress enerry
° and materials conservation,
|-7. _Poisoning-and-Drugs- - - 1 " Colus 1 Reference '  ~ SIS Reféfeiice
Day. 12 7a, 7o 12§
a, WRichout reference, identify procedure.ﬂ : . .
for administering emergency first aid fox Instructional Materials
roisoning. Eighty percent of the procedures ™ 3ABR57130-1-5G-207, Poizoning and Drugs 5 - !
must bé identified correctly. American National Red Cross First Aid Manual .
. " | American Druggist Counterdoses for the Kome '
b.  Without reference, identify procedure# ) : . . .
for emergency first aid.treatment for drugs. Audio Visual Aids >
Eighty percent of the procedures must be Transparencies, Set #207, Poisoning and Drugs
identified correctly.’ . ’ '
s Training Hethods 2.
° . Discussion/Demonstration (L hr) .
. / | '
PLAN OF INSTRUCTION NO.  3ABR57130-1 DATE 7Jul 75 l 8LOCK No. 11 l PAGENO. + 17
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. PLAN OF INSTRUCTION (Continued

simaci T | P SO
UNITS OF N3TRUCTION ANO CRITERION OBYECTIVES . HOURSS & \Iv “SUPPORT MATERIALS AND GUIDANCE
: , prorT cuoar

»F .. ~

lnstructional Envitomentlbes gr .
Churoo- (1 ‘Ar) . . -

Instructional Guidance <

¢ 1 Stress the importance of identifying correctly either drug overdosage or

' . ' poisoning of a victim. Stress the importance of proper treatment of the
’ ) . + victim to preclude.further complications. Stress energy and materials

"} Conservation. . o '

~

‘8. ‘ldentificatlon md Treatment of Hounda 2 Column 1 leferenco STS Reference
; Day 12 8a ) 124
~&, Given.a victim, identified as hnving . - ] . .

a wound, demonstrate procedures for the pre- Instructional Materials .
vention of contamination and the control of 4 JABR57130-1-5G-208, Identification md Treatment of Wounds . '
bleeding. Procedures utilized must be in . American National Red Cross First Aid Manual A
| accordance with the American National Red Cross IFSTA #109-

First Aid Manual and the IFSTA 109 Manual. -All i

- | procedures must be accomplished with ainimum ; Audio Visual Alds
instructor assistance, Tranaparencies, Set #208, Identification and Treatment of Wounds

i

o) <« -
- g1 . - "l Training Equipment
: Casualty Kic .(10)
.Mrst Ald Equipment (10)

Training Methods
Discussion/Demonstration (1 hr)
Performance (1 hr)

' . . . ' Instructional Environuntlbuiln
. . L B ) Classroom (.5 hr) . .
. o . Laboratory (1.5 hrs) - . .

o

. Ins tructionnl Guidance !

Stress identification and treatment of differenr. typés of wounds. Use
the casualty kit and first aid &quip-ent as required. Stress energy
and materials conservation. . .

/

- | PLan oF msTaucTION NO. 3ABRS7130-1 ) pate 7 Jul 75 1 stackno.  II l PAGE NO. 18
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PLAN OF INSTRUCTION (Continued
\ UNITS OF INSTRUCTION AND CRITERION O8JECTIvES °§’.,';‘J.'2," : SUPPORT MATERIALS AND GUIT ANZE
-1 H 3 ’ i :
9. Identification and Treatment-of Specific 2 " Colusn 1 Reference SIS Reference
Injuriu . _ Day 12 9a, 9b, 9¢ ~ 12}
d - a Without ?e'ference,, identify pro- ; _ Instructional )htoriall '
4 ‘ce'durea for ad-j.hiltfiring.eur;qngy first aid } I 3ABR57130-1-56-209, Tdentification and Treatwent of Speciﬁc Injuries
-] for burns, ‘Eighty percent of the procedures American Naticnal Red Cross First -Atd Manual
femust be identified correctly. ‘
' Audio Visual Aids -
b. Without reference, identify procedures| Transparencies, Set #209, Identificntion and Treatment of Spacific
for administering emergency first aid for frost- ‘Injuries .
bite and cold exposure. Eighty percent of the ’ .
' procedures must be 1déntified correctly, Training Equipment {
’ . |. Casualty FKit (10) ,
c., Without reference, iden:ify procedures First Ald Equipment (10)
for administering emergency first aid treatment |
.for ‘heat stroke, heat ‘cramps and heat exhaustio Training ‘ierhodl
Eighty percent of the procedures must te 1dent1— H Dilcussioulbelonstntion (1 hr)
fied correctly.. , | Performance (1 hr)
- Instructional Enviromment/Design
Classroom (.5 hr).
I ‘Laboratory (1.5 hrs)
! Instructional Guidance
Stress iderntification and treatment of the three classes of burns,
1njuries frox cold or haat exposure. Use the casualty kit and first aid
quiwent as raquired. Stress energy and materials conservation,
10, Dreuing',‘hnduing and. Splinting 6 Column 1 Reference STS Refarencs
. coe ! Day 13 +10a, 10b, 10c ° 12}
a, Given a victim identified as neading ’
a dressing or bandage, ‘demonstrate procedures f ~ Instructional Matérials
appiying a dressing or bandage.. Procedures 3ABR57130-1-5G~210, Diessing, Bandlging and Splinting
utilizad sust bs in accordsnce with the Americ American National Red Crou First Aid Manual
-National Red Cross First Aid Manual, All pro- IPSTA #109
cedures must be accomplished with minimum in-
structox assistance.
PLAN OF INSTRUCTION NO.  3ABR57130-1 DATE 7 Jul 75. I SLOCK NO. 11 . ] PAGE NO, 19
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-PLAN OF INSTRUCTION {Centinved) ) - .
UNITS OF INSTRUCTION AND cmemon OBJECTIVES :.Jn':)‘:}l:gn ' SUPPORT MATERIALS AND GUIDANCE
< 3 .
b. Given a victim. idontiﬁed nmung Audio Visual Alds &
| a toumiquet, demonstrate procedures for . Trmparonciel, Set 0210 Dressing, Bmdqin; and Splinting
applying a toumiquot. Procedures utilized:
sust be in. accordancc with the American National ‘rninin Equipment
Red Cross First Ald Manual and the IFSTA 109 Casualty Kit 510)
Manual, All proccdurel must be acomplished ‘ First Aid Equipment .(10)
~with -1n1-m instructor nlisunco. '
. - ! Traiuning Methods
Ce Given first aid equiplent, and a . Discussion/Demonstration (3 hri§)’
victim identified as having a fracture, demon~ i Performance (3 hrs) i’ - L
strate procedures for adainistering first aid ! : ' ! ,
for fractures. Procedures utilized must be in i Instructional Environunt[bni.n
accordance with the American National. Red Cross i Classroom (2 hrs). . -
First Aid Manual and IFSTA Manual 109 with i Laboratory (4 hrs) "y
ainimum instructor assistance, . ' - f
- . JInstructional Guidance
¢ ‘ Stress the importance of using correct methods in druling or bandsging
i awound. Stress that firlt eid consists of just splinting the fracture
o L i in pPlace until a doctor cen set .the fracture. Use the casualty kit and
- . firlt aid oquipunt as required. Strul energy and materials
i conservation.’ s
1l. Sudden Illness . 1 ! Columi 1 Reference ' STS Reference
Day 14 i 1lla 12}
a. Without toference identify procedures| - ( ) .
for administering ‘emergency first aid for sudd i Instructional Materials
illnesses. Eighty percent of the procodurel nu S 3ABR57130-1-SG-211, Sudden Illness - ,
be identified correctly. , Axerican National Red Cross First Aid Manual - ;
g ’ ST e Audio Visual Aids
. Trmsparencicl, Set #211, Sudden Inness— ;
TrainiuLHethodl
Discussio\lbe.onuntion (1 hr)
: . , : ) N Y
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: PLAN OF INSTRUCTION Continued)

- o OURATION »
-N'TS OF "RSTRUCTION AND CRITERIGN OBJ_EJ:\ ES 2 (HOURS) s SUPPORT MATERIALS AND GuIZANCE
-, } . o
; N =
- Inscructional Environment/Design - ’ L -
. Clunrooc (1 hr) . . N .
Ins tru..tional Guidmce

Stress the i.z:por:lnce of .correct idenl:iﬂcation in cases of sydden
! illnessas ard the importance of proper first aid procedures. Scress
. endrgy¥ ad materials conservation, ’ "

?
12. Respiratory Emergencies and Artificial 5 ? Column 1 Reference STS Reference |
~-Respiration ’ Day 14 12a, 12b, 12c 12§ . -
a. Given a resuscitation manikin, ' Instructional lhteruh . - -
. Zézonstrate procedures for administering ¥ 3ABR57130-1-SG-212, Respiratory Emergencies and Artificial Respiration /
r:ificial respiration. Procedures utilized 3ABR57130-1~¥B-212, Respiratory Emergencies -and Artificial Respiration )
:z e in accordance with the American National Americaz National Red Cross First Aid Manual
2 7ress First Aid Manual and IFSTA 109 Manual, ; IFSTA £109
“;rocedures must be accomplished with minimumf .
ructor assistance. Audio Visual Aids
’ Films:
5. Civen a resuscitation manikin, WB ’ ~NTF 6296 *Mouth-to-Mouth u-uscitatfon
anc resuscitation device, demonstrate inhalauonL NTF 6555, “Save that Life"
crocedures. Procedures utilized must be in Tunsparencies, Set #212, Respiratory Ener;cnciel-and Artificial
accordance with the WB checklist. All pro- . Respiration 4
-cedures must be strictlycadhered to, with help
irco the  instructor on difficult areas. . Training. Equirment
Resuscitazion Manikins (5)
c. Given a resuscitation wmanikin, WB Resuscitation Devices (5) .
and resuscitation device, demonstrate aspiration{, Aspiracors "(5) .
. srocedures. - Procedures-utilized must be in Airvays (5) - i
accordance with the WB checklist. All procedurer'
zust be accomplished with minimum instructor ’ Traininx Methods
assigtance. - Discussion/Decionstration (1.5 hrs)
Performance (3.5 hrs)
a ) &
v 2
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PLM CF INSTRUCTlON (Cummnd .
| JNITS OF "NSTRLCTION ANO"CRITERION.ORJEC T VES _°*',,’°‘J,:§’." , SUPPORT MATER:ALS ANO SUIDANCE
. Instrictional Environment/Design .
Classroos. (1 hr)
. . Laboratory (4 hrs)” .
l " »
! - * Instructional Guidance
i ’ ! Stress correct first aid procedures for the treatment of tespiratory
* arrest. Stress energy and lltetilll conurvation. R
13. Cardiopulmonary Resuscitation 4 . Column 1 leference srs Reference
' Day 15 ! 13a 121
. &  Given a resuscitation manikin, | ) )
demonstrate procedures for aduinistering cardio- ; Instructional Materiels
Pulmonary resuscitation. Procedugrss must be in r‘ JABR57130-1-SG-213, Cardiopulmonary Resuscitation
accordance with the American Heart Associetion i American Heart Association Pamphlet
requiring assistance from the instructor on ; .
the difficult parts, Audio Visual Aids .
. Transparencies, Set #213, Cardiopulmonery Resuscitation
Training Equipment
, Resuscitation Manikins ‘(5)
' Training Methods ' ! )
. Discuuionlbuoutntion (1 hr)
i Performance (3 hrs) N
; Instructional Environnent[bqun :
A Classroom (.5 hr) . -
Laboratory (3.5 hrs) : - .
. Instructional GCuidance : .
Stress the correct first aid procedures foi the treatment of cardiac
. arrest, Stress energy and materials conservation, .
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% "8 2% HETHGCT ON AND CAITERICN ORJECTIVES YA T SUPPORT MATLRIALS IND 2U.JANCE
H 3 : )
Measurement Test and Test Critique’ . 2
Day 15

a., Measurement Test i ‘ (L.5) ’

b, Test Critique . .5
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] S COURSE.TITLE . i . . . .
PLAN OF INSTRUCTION . . ] . , %
. . Fire Protection Specialist .
- '
8,20k THTLE , . T ° ' '
Structural Firefighting Equipuen't and Accessories . . y
4:. S £ ' [ - ; B ) “ ’ ’
"; . UNITS OF INSTRUCT:ON 40 €3 “Z3-ON CRJIECTIVES m’,,.o:'.:?-u , SUPFORT MATERIALS AND GUIDANCE
: L - 2 - "3 . N o s
1. - Blocks III and IV, Crientation Coo. .5‘ ] Column 1 Reference . S‘l‘é Reference
¢ . X < N Day 16 la, 1b, lc : None
) a. Block Content .
b, Safety \3ABRS7130-1-5G-301, Blocks III and IV, Orientation
c. Energy Conservation ' .| Training Methods ' .

Discussion/Demonstration (.5 hr

Instructional Environment/Design . :
Classroom (.5 hr) &
Instructional Guidance .

Stress danger of moving equipment, leaning in chairs, improper acts

and ‘failure to work as & team while in fire protection training. Con-
sexrvation of training materials, use of gasoline-operated power -trucks,
better care of protective clothing, minimum rpa when operating vehicles,
‘overflowing trucks with water, better conservation of cleaning materials,
tireg and tire pressures, leaking trucks, expanding gasoline in trucks,
better inspection, and operator wsintenance; ‘stressed throughout Blocks
IIT and IV. Assure that students do not operate hangar doors. Stress i

L " | the importance of properly operating Air Force equipment in order to ’
prevent damage resulting in costly repairs.
2, Operations, Mainteaance and Mounted 3.5 .| Column 1 Reference . STS -Reference
Equipment on the P-10 Rescue Vehicle Day 16 2a 3b(3), 13a(l) . .
) 2b 124 . *- .

]

a. Given the appropriate inspection check
list and technical data, icspect and perform
operator maintenance on the P-10 rescue vehicle : . ! . . |
and mounted equipment. All appropriate items . 1.

. .
. " . [

2c ) 3b(2), 3b(3), 13b, 13c

,

.
- 1
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“PLAN OF INSTRUCTION (Continved

g3

SURATION

*

a. Without reference, identify basic )
facts concerning ptepatatio:i of prefire plans.
Eighty percent of the basic facts must.be -
identified correctly.

| <% "I ATRUCTION AND CRITER.ON CRJECTIVES , HouRs) ‘ ’ SUPPORT MATERIALS AND GUIDANCE
| on-the inspection chécklist must be inspected. . Instructional Materials . ]
'Operator maintenance must be accomplished - 3AIR57130-1-5C-302, Operations, Maintenance and Mounted Equipment on
according to the technical order. _ - - the P-10' Rescue Vehicle - .~
: ’ o . < 3ABR57130-1-WB-302, Operatious, Maintenance and Mounted Equipment on
b." Given a P-10 rescue vehiile and the P-10 Rescue Vehicle:- ' '
mounted ¢quipment, demonstrate the use of, . TO 36A12-12-13-1, Firefighting Truck, Forcible Entry
and reinstall tools and operate equipment in
accordance with appropriate technical data, while .+ Training Equipment ) ¢
observing: 211 applicable safety procedures. Vehicle: A/S32P-10, Rescue Vehicle and Mounted Equipment (10)
‘ N . & Helmet (1)
¢. Given necessary equipment, perform Gloves (1)
preventive maintenance on the P-10 rescue !
vehicle .and mounted equipment IAW AFIO Form' Training Methods
433,. Maintain station facilities as required. Discussion/Demonstration (1.5 hrs)
. ’ Performance (4 hrs)
. Instructional Environment/Design
J ’ Classroom (1'hr) :
Laboratéry (G.S\htl)n
- Instructional Guidance ,
Stress safety while working around the P-10/rescue vehicle. .Insure
? that all students wear gloves when operating the winch and cable.
. Do not allow,students to slide the cable through their hands, even "~ .
| though they.are wearing gloves, walk the cable in., Stress the importancq
. of properly operating Air Force equipment in order to prevent damage
) resulting in costly repairs. Stress energy and materials conservation.
3. .Fre-fire Plans 2 Column 1 Reference STS Reference
Day 17 3a : ’ 14a(15)

Instructional Materials
~ 3ABRS7139-!.-SG—303 », Pre-Fire Plans J

Audio Visual Alds '
N Film: TF 6058, "Structural Fire Suppression” -

‘Charts . .
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PLAN OF lNSTRUCTlON (Cummn‘

SUPPQRY MATERMALS AND GUWDANCE

UNITS OF INSTRUCTICN AND CRITERION OSJECTIVES D&“&"g" ]
3

‘Erainin;- Methods
Diocunion/b.-ongtntion (2 hrs)

\ T or—— ¥

, : Instructional Environment Desi n s
. . , Clutrool 2 hrs )
- In:l:tucl:ional Guidance

i

i . :

l ‘ Stress the importance that prefire planning "plays™ in the Air Yorce

’ ' and supporting the mission of fire protection. Stress energy and materia

conservation, ~
4, Miscellaneous Rescue ) ‘ 4 © Column 1 Reference STS Reference
’ 3 . Day 17 4a 121(4) . .

a. Without refererce, identify pro- &b 124, 12€(3 -
cedures for rescuing penonnel from -hcel—- 4c 12d, 121 (3
laneous areas and disasters. FEighty parcent of -
the procedures must be identified correctly. Instnictional Materials -

1 IABR57130-1-SG~304, Miscellaneous Rescue

b. Using a salvaged automobile, P~10 . [ 3ABRS7130-1-WB-304, Miscellaneous Rescue
rescue vehicle and mounted equipment, perform . T0 36A12~12~13~1
normal and emergency entry into a yehicle IAW
locally established procedures, while strictly Audio Visual Aids
adhering to all applicable safety procedures, Film: CFL 032, "Collision Rescus"
Operate €ools and equipment as required. . .

! Training Equi

c. Using a salvaged automobile, rescue’ ! Vehicle: A7S32P-10 Rescue Vehicle and Mounted Equipllent (20)
duemmy, P-10 rescue vehicle and mounted equipmentf, Rescue Du-y (10) ,
.perforn rescue. from.a vehicle., Rescue must be Salvaged Automobile (10)
in accordance with locally established pro- : Helmet (1) )
cedures while oburving all applicable safety Gloves (1)
practices. (Qperate tools and equipment.as | . . .| e —_

T T I required. ] Training Hel:hodl ) B e

—-1 -Discussion/Demonstration (2 hrs)
Performance (2 hrs)

‘

'
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PLAN OF INSTRUCTION (Continued)

~
UNITS OF sNSTRUCTION AND CRITERION OBJECTIVES 2":{.'0‘0'.'?" SUPPORT MATERIALS AND GUIDANCE
; ) ]
) - — ¥
Instryction \4 1
Classroom (1.5 hrei
Laboratory (2.5 hrs)
o )
. 5 Iuetructionel Guidance .
i Tnaure that all students weer gloves while performing on the selvaged
! automobile and P-10 rescue vehicle. Do nut allow students to cut or
! further disfigure the salvaged eutomobile. If sharp or jagged metal
i does result from making continuous entries into the simulated wrecked
! vehicle, correct. these situations or report them to the instructor-
P I supervisor as safety hazards. Even thou;h the salvaged automobile
has a purged gasoline tank, stress "no smoking" as an operetionel safety
item, because many times on-lookers at an accident scene will uncon~
sclously walk up with a 1it cigarette or other types of smoking devices.
hence, creating a very dangerous situation., Remind students not to smoke
, on the hangar floor. Assure that all equipment used for today's training
is returned to the proper locetion. Stress energy and materials
conservetion.. i
5. Alarm Room Procedures and Operation 6 | ‘Column 1 Reference STS Reference
Day 18 Sa %a
a. Without reference, identify operettm+ s . ¢ 5
procedures of the alarm and co—unicetion center 5c 9b, 9c; 9d, 9e
with 80 percent accuracy. 5d i .
. 3e Sh
b, Given an alarm and communication cent# .
trainer, monitor, receive“and record one normal | . Instructional Materials
and one emergency message. Proper communi- “3“!57130-1-56—305 Alarm Room Procedures and Operation
cation procedures must be utilized in ~ 3ABR57130~1~WB--305, Alarm Room Procedures’ md Operetion
accordance with locally established policies an
:J=:all=messages=must-be::correctly-recorded:-ir less-|-———— g:g:" v.i;:';f_‘_i:’ “ila ;:_ﬁ;; i,:,oced““ . o -
than three ninutes. o - —
. - ) t Charts -
¢. Given an alarm and communication Training Eg’uigunt
center trainer and three messages, alert fire- Trainer: Fire Department Communications Center, 4041 (5)
fighting personnel and support agencies, dispe_tnT :
’
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‘§7in accordance with the WB procédures with

.

Knots and hitches will be tied in accordance
with the WB procedures with minimum instructor
assistance,

b.  Given varfous types of fire protection

Knots will be tied

and equipment for hoisting.

cinimun- instructor assistance,

~handtools::and-equipment ‘use~ropes--to-tie-to6ls |

PLAN OF INSTRUCTION (Continued
UNITS OF INSTRUCTION AND CRITERION OBJECTIVES _‘D:i'?ut.‘g" R SUPPORT MATERIALS AND GUIDANCE
N . ¢ . . s ,/__\

equipment, inform personnel of location and Training Methods i -
nature of emergencies and provide pertinent Discussion/Demonstration (2 hrs)
information on emergencies as vequired, Proper Performance (4 hrs) ’
communication procedures must be utilized in C e
accordance with locally established policies Instructional Environment/Design
and all actions must be completed in less tham Classroom (1.5 hrs)
- two minutes, Laboratory (4.5 hrs) ,

d.  Given an alarm and commnication Instructional Guidance .,
center trainer and two messages, maintain fire Stress importance of remaining calm and accurate in recording information
station logs. JInformation must be logged with Never discuss classified information over comminication system. Stress
minimum instructor assistance in accordance energy and materials conservation. GCive the outside assignment for the
with locally established policies. next subject. N .

e. Given an alarm and communication ’
center trainer, maps, charts, status boards
and selected messages, read and maintain maps, .
charts and status boards in accordance with
locally established policies, All tasks must
be accomplished in less thari five minutes, -
6. Structural Firefighting Accessories 8 Column 1 Referende: ™ .§TS Reference

(6/2) 6a, 6b " 10m :

a. Using’s 3/4" rope, tie four (4) Day 19 6c 13a(2)

types of knots and three (3). types of hitches, 6d 104 -

Instructional Materials

~ 3ABR57130~1-5G~306, Structural Firefighcing Accessories

“3ABRS7130-1-WB-306, Structural Firefighting Accessories

" Audfo VIsadl Afds

Charts

Training Equipment
Structural Firefighting Vehicle and Mounted Equipment (5)
Length of Rope, 3/4-~Inch Dismeter (1)
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. . I PLAN OF INSTRUCTION (Centinved) . -
/
SN"TS CF INSTRUCTION AND CRITERION OBJECTIVES / ::"“'JJ;';"-,“ s SUPPORT MATCRISLS AND GUIDANCE
¢. Given common structural firefighti{u 2-1/2 Gallon Fire Extinguisher (i)
tools and equipment, inspect and perform " Fire Hose, 2-1/2-Inch X 50 Feet (5)
_operator maintenance ou.tools and equipment. . Roof Ladder (5)
Procedures listed in the WB.must be followed Extension Ladder (5)
with ainimum instructor assistance.- Axe (5)
g ‘Pike Pole (5) :
d. _ Given a structural firefighting . 2-1/2-Inch Nozzle [}
vehicle, perform ladder operations to include: e ®
- r2nove, carry, position, raise and climb ladders Training Methods o
All procedures in the WB must be strictly T ‘| Discussion/Demonstration (3 hrs)
adhered to, while observing all applicable Performance (3 hrs) .
safety procedures. ' . Outside Assigoments (2 hrs) ‘ ”
Instructional Eavironment/Design
. Classroom (2.5 hrs) .
Laboratory (3.5 hrs)
- -Instructional Guidance
TE— : Check the outside assignmwent given the previous day. Stress importance
of careful and precise movements when handling ledders, proper methods

to prevent falling ffom ladders and proper climbing angles. Stress

. ) proper knot tying for safety and security of equipmeat and personnel.

. E : When climbing the extension ladder, do not allow students to remain

on the elavated platform. Assure that the ladder is .ecured at the top
prior to allowing students to climb. Stress energy and naterials
conservation. Give the outside assignment for the next subject.

7. Fire Protection Hydraulics . 6 Column 1 Reference SIS Reference
(4/2) 7a 1%
. a. Without the aid of references, Day 20 - .
& ddentify principles of hydraulics—as—they—~apply:|— = ———=—=|—= Inttructional“‘hterials = - g - - - i & =
= . to fire protection. Eighty percent of the . ~ 3ABR57130-1-5G-307, Fire Protection Hydraulics
- principles must be identified correctly., . ~ 3ABR57130-1-PT-307, Fire Protection Hydraulics
Audio Visual Aids
Charts
. ] ‘
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PLAN OF INSTRUCTION (Continued)
. enas sesaran | / ‘ 3
‘ . UNTS 2T NITRLOT IN AND OR TER.ON OBJECTIVES  -HOURS \e | S.FAIRT wATSRIALY AND GUIDANZS
! : - o e
. ; Training Methods .
. Discussion/Demonstration (2 hrs)
’ Performance (2 hrs)
Out'xfc!e Assignments (2 hrs)
H \
A
\é . Instructional Environment/Design
- ¥ -Classroom (1.5 ‘hrs)
Laboratory (2.5 hrs)
» ! .Inltructio:\ul Guidance
Check the aitside ascignment given the previous day. Stress importance
of hydraulics in fire service to provide proper and safe streams and
to prevent damage to pump and associated equipment. Stress energy and
materials conl‘e\rvation. Give the outside assignment for the next sub-
dect in Block IV\.
8. Measurement Test and Test Critique 2 '
' _ Day 20 . ]
a. Measurement Test 1.5) . . .
b. Test Critique .5)° .
- \ .
o - e J _ - .
- ' e e e o
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) 7-a.

mnomm , TIME: 5 min

* PIRE PROTECTION OCCUPATIONAL SAFETY

Attention: Did you realize that approxmtely 80% of disabling injuries occur off- .
duty. About 83 of ground accidents involve military personnel. Air Force civilians

account for about 16 with the remeining 3% non-Air Force persons.

\Revz.ew. In mission and organization you learmed of the masion, structu.re and majoxr
organizations of the Air Force and some of the efforta’s) needed to accomplish the
mission. .

Overview: 1In this lesson we will talk about how accidents can be prevented by elim-
ination of unsafe acts and unsafe conditions. We will also talk about how accidents
can effect the Air Porce mission and how AFR 127-101 can help in constructing an
effective safety program. Finally, we will discuss who is responsible for safety
in the Air Force.

Motivation: Each year, accidents cause hundreds of deaths and thousands of injuries
to Air Force persomnel. These fatalities and injuries, most of which could have been
prevented, impose a tremendous direct cost on the Air Force. But, most mpor’cant of
all, the next accidemt that you may be involved in, regardless of how small, can take
your life.

-

Transition: We will begin our lesson by d.:.acuuing material in relat:.on to mdus-

—-————-trial-safety-hazardss -
.\ . ) B ) : . B B B - . ) . . o
\ BODY TIME: 2 hrs 50 min
‘. Presentation: , TIME: 2 hrs 4O min
1. Without referonce, identify basic Energy and training material con-
\ facts and principles relating to the . servation and conserve cleaning
obgectlves of industrial safety with materials.

80 percent accuracy.
\‘ Use AFR 92-1
" a. Objective of industrial safety A
' (1) Prevent accidents
(a) Good housekeeping
(b) Safety centered programs N

1. Wipe up spills

Q ’ ) 67




b.

Ce

d.

. (1) Provides guidance for safety

2. Safety meetingu

" Eliminate safety hn.zarda

(1) Inspect work area for hazards

(2) Be safety conacious at all
times

Proba.ble causes of ﬁnsai‘e acts -

(1) Individuals inattentiveness,
.excitability, impatience and
stubborness -

(2) Personal problems that cause
undesirable attitudes and
beha.vior

Proba.ble ca.useu of unsa.i‘e conéitione

1) Irreaponsib:.l:.ty and neglect of
duty

(2) Unsafe cleaning practices
(a) TUsing wax on stall flobrs

(b) TUsing POL prodncts for '
- -.. zcleaning - oo

General Safety

(1) TUse common sense when doing a
Jjob

(2) Think before taking on a task

| (a) Take your time |
(bj Ask when in doubt

(3) Alw‘a.yB report all unsafe acts

and conditions -to your immediate
supervisor

AFR 127-101, Accident Prevention Hand- -

book

programs

(a) Explains hazards and pre-
scribes sa.fety preca.utions

~

-2-
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(b) Applies to all Air Force
: personnel and organiza-
tions ‘

" " (2) Provides guidance for the
operation of industrial type
- equipament -
INTERIM SUMMARY
2. Without reference, identify safe and.

*+« unsafe procedures involved in performing
- station duties with 30 peccent accuracy.

a. Safety procedures -
(1) ‘Hose maintenance

(a) Do not exceed recom-
mended test pressure or
recommended mmber of
sections

(t) Do not pressurize Lose
that is obviously worn or
torm or may rupture under
pressure -

“ (¢) Always use caution when
. hoisting hose sections in
the hose tower.

(2) Extinguisher Maintemance -

(a) Do not over pressurize
extinguishers

(v) FPollow techmical order data
whgn servicing extinguishers

(c) Properly ventilate the area
* when working with toxic agents

(d) Always wear protective equip-

35mm Slide, carousel set #10L,
Pire Protection Occupational Safety

.

ment when working with agents -

(3) Vehicle Inspection

P

(a) Be sur\e you have required air
pressure before operating
vehicle

(b) -Insure warning (air) buzzer i
connected :

1
<

-3-




. ﬁ,ﬁé
: -~ , \\
(c) Use caution when inspecting '
top of vehicle - _ /
(d) Do not enter engine compart- o /
ment while. emqine is running ‘
(e) Notify driver if you are work-
) ing under vehicles. Have the
wheels chocked.
INTERTM SUMMARY

. 3. Without reference, identify safe and unel.fe .
procedures involved in the wearing of .protective
clothing with 80 percent accuracy. .

a. Se.fety Procedures /
. . /
b. Hood ’

- (1) Insure reflective face piece is in
place

‘c. Helmet ‘ /5
(1) Made strong to protect hee.d_./
d. Coat

(1) Xeép collar turned up for neck
protection

{
(2) Do not use unless in good service-
able condition '

¢

1

(a) If coat is flaking, replace
with serviceable oné. '
1
e. Trousers

(1) Always wear suspenders for better
; support \
(a) Ineu.re proper fit \
(b) Replace if necessary
f. Boots | | \\
(1) Make sure they are not tight \
ir

(a) Keep inside d.ry and replace \
necessary \

’ .
1 -h-




g. Gloves -
(1) Alweye vear servicesble gloves
(a) Leather with inserts
(v) Aluminized special gloves
"L. Without reference, identify safe and unsafe

procedures pertaining to mounting fire protec-
tion vehicles with 80 percent accursacy.-

a. Safety procedures

b. Use all handles provided to insure
‘safety

(1) Use safety straps on tail board
of vehicle

(2) Use seat belts inside vehicle
ce Caution vhen riding tailboard

(1) Do not mount vehicle while in
motion

(2) Do not dismount vehicle-while
in motion .

-~ @, Make sure sll dooTs are secure on
vehicle ‘

e. Observe safety precautions while
driving vehicles.

(1) Do not speed

(2) Always have a spotter when back-
- ing vehicle

Ipmm SUMMARY
5. Without reference, identify safe and unsafe
procedures involved in fighting fires wvith 80
percent accuracy.

a. Safety procedures

b. Always wear pi'otective clothing

c. Use lifeline




(1) Entering building

(2) Making opemings in roof
‘d. Working on the roof
"~ (1) Check for weak structure
e. Caution with tools

(1) Secure all tools on roof

(2) Proper procedires when using :
f. Extinguishing agents Tilms TFI-8193, "Meet Mr. Noise"
(1) Use correct extinguishing agent

(2) Ventilate when working with toxic
agents

(3) _Use'protective equipment when
working with agents

Application: ‘ . ‘ ' TIME: I/A
Evaluation: . TIMEs 10 min
Intersperse throughout the pEFssentation

2

CONCLUSION _ TIME: 5 min

Summary: In today's lesson you ha.ve learned how accidents can be prevented by the
elimination of unsafe acts and unsafe conditions. We also talked about how accidents
can effect the mission of the Air Force. Finally, we learned about AFR 127-101, and
how it can help you in constructing an effective safety program:

Remotivation: No one likes to be involved in sn accident. The Air Force does not
want you to be involved in one because of the physical pain, time wasted, money and
primarily because acc:.dents impair the mission.- We should strive to prevent acci-
"dents.

Assigmnent: N/A continue with the next subject, Extinguishing Agents

Closure: Remember, only you can prevent the lose of life and property through
the elimination of accidents. "THINK SAFETY."




EXTINGUISHING AGENTS
INTRODUCTION . ° TIME: 5 min

Attention: What would happen if you attempted to use water as an extinguishing agent
on an eclectrical fire? A quite obvious example of what should not be done; however,

the Air Force does have on record incidents of this same type. Some years ago at one
of our bases, & fire occured in the kitchen of an NCO club. The material involved was
grease and other class B items on a stove. The man that discovered the fire attempted
to cxtinguish it with a pan of water. This action only helped to accelerate and
spread the firc to other areas. (Behind the stove and throughout the exhaust ducts).
The end result was that by the time the fire department arrived, the fire was completely
out 6f control and the building a complete loss.

Review: In our previous lesson, we learned that safety and good safety practices will
help us to perform our jobs better. So apply what you have learned about safety to all

future lessons.

13

Overview: During this class, we will discuss the agents used commonly by the USAF,
extinguishing terms, the advantages and limitations of each agent.

Motivation: In order to fulfill our fire protection mission and to prevent incidents
such as the one listed above, we mst know each agent and how it may effectively be used.

Tra.n‘sition: Let us begin our lesson by discussing suppression, control and extinguish-

ment.
BODY T?TIME: 2 hrs 50 min
Presentation: - - TIMB: 2 hrs 4O min
1. Without reference, identify principles Use: Arﬁ 92-1
relating to suppression, control and extin- Use Charts # CC75-83 CC75-84
-83, -

@uishment of fires. Eighty percent of the

o . . . L4
- principles must be identified correctly. Extinguishing Agents

a. BExplanation of terms

-

(1) Coolini - Reduce temperature
or remove heat faster than it ' . L
can be generated. )

(2) Smother:'u;g - Removing oxygen
from the fire

(3) Control - Stopping the spread

(4) Suppression - Action which you
take to remove the heat, fuel, -
or oxygen '




; A

EXTINGUISHING AGENTS
INTRODUCTION : TIME: 5 min

Attention: What would happen if you attempted to use water as an extinguishing agent

on an electrical fire? A quite obvious example of what should not be done; however,

the Air Force does have on record incidents of this same type. Some years ago at one

of our bascs, a fire occured in the kitchen of an NCO club. The material involved was °
grease and other class B items on a stove. The man that discovered the fire attempted

to extinguish it with a pan of water. This action only helped to accelerate and

spread the firc to other areas. (Behind the stove and throughout the exhaust ducts).

The end result was that by the time the fire department arrived, the fire was completely
out of control and the building a complete loss. . .

Review: In our previous lesson, we learned that safety and good safety practices will
help us to perform our Jjobs better. So apply what you have learned about safety to all
future lessons. ,

Overview: During this class, we will discuss the agents used commonly by the USAF,
extinguishing terms, the advantages and limitations of each agent.

7

-

Motivation: 1In order to fulfill our fire protection mission and to preveént incidents
such as the one listed above, we must know each agent and how it may effectively be used.

Transition: Let us begin qur lesson by discussing suppression, control and extinguish.
ment. .

BODY TIME: 2 hrs 50 min
Presentation: ) TIME: 2 hrs LO min
1. Without reference, identify principles Use: AFR 92-1
relating to suppression, control and extin- Use Charts # CC75-83 CC75-84
-83,. -

mishment of fires. Eighty percent of the . A S o
principles must be identified correctly. Extinguishing Agents

2

a. Explanation of terms

(1) Cooling - Reduce temperature
or remove heat faster than it
can be generated.

(2) Smothering - Removmg oxygen
from the fire

(3) Control - Stopping the spread

(4) Suppression - Action which you
take to remove the heat, fuel,
or ozygen ,

:7(-;




() Extinguishment - Final product; the
heat, fuel or oxygen has been removed, .
another fire is out. ' :

b. Agents
(1) water -
(8) l Class of fire M"AM o

' (b) Method of extinguishment
*1. Cooling
2. &nothez:ing
(2) Wet Water,

~ (a) Detergents added for more
penetration .

(3) Foam
(2) Mechanical
1. Protein i)ased
2. TUsed in aerospace
vehicles
' (v) A%ueoiis Film Forming Foém
1. Light water

2. TUsed in vehicles

(c) Chemical

1. Sodium Bicarbonate and
Aluminum Sulfate

2. Used in fire extinguishers

'(4) A1l types of foam used for
.class‘"B" fires

(e) Method of extinguishing is -
smothering

]




" (4) Carbon Dioxide CO2

(5)

(6)

. (a)
(b)-

(c)
()

(e)

(£)

Claas of fire "B" and "C"

Method of extinguishment -
smothering

Non Conductor of electricity
Used in fire extinguishers

as first aid ‘equipment (high
pressure) - ) .

Safety

1. TUse caution in confined

area

. Wear gloves

o

3 Handle with caution due
t¢ high pressure

Advantage

i. Does not corrode or -
damage equipment

Dry Chemical- - Finely ground
bicarbonate of soda

(a)
(b)

(c)

()

Class of fire B and C

Method of extinguishment -
smothering

Non conductor of electricity

When préperly used, small
amount can extinguish large ,

. fires -

Dry Powders

(a)
(v)

(c)

Class of fire_ wpn

Method of extinguishment -
smothering

Class "D" fires are not usually
involved with or around electrical
equipment; therefore, the conduc-

Stress Safety \

tivity of these agents are irrelevent

7/




- * (d) Type of dry powder
Ey -l'.

2

3.

INTERIM SUMMARY

2. Without reference, identify the characteristics
of extinguishing agents by matching proper agents

Pyrene G-l-grainy gi‘aphite

Lith-X - finely ground
graphite

Met-I-X - ‘sodium chlorate
based agent:

to classes of fires and associated hazards with
80 percent accuracy.

a.‘,Agents
(1) Water
(a.) Ha.za.rd

1.

Conductor of electricity

(2) Wet Water

. (a) Hazard
1. Conductor of electricity
(3) Foam ) )
(2) Bazards _
1. Mechanical °
‘ 2. Aqueous film forming foanm.
3. Chemical
) L. ALl three types are con.

]

ductors of electricity

(4) Carbon Dioxide CO2°

(a) Bazards
1. Displaces Oxygen
i 2. Frost bite
!’; : + 3. High pressure
| (

Use Trainer $/N02, Electrical
Conductivity

Laboratory Equipaent
Samples of Extinguishing Agents

Stress Safety

27




(5) Dry Chemical
(a) Hazards -

1. None
[ . s -
(6) Dry Powder .
(a) Hazards,
. 1. Prene G-1 and Lith-X : :
. are conductors of elec-
tricity , . ,

INTERIM SUMMARY

Applications . : TIME: N/A

¢ . . .

Evaluation: Intersperse throughout the lesson TIME: 10smin

&

o CONCLUSION *  TIME: 5 min

’

o Summary: This class has covered the different types of extinguishing agents most
commonly used by the USAF. We have discussed water, foam, CO2, dry chemical and dry
powder. The effects each agent has on a fire, the hazards and advantagés and limitations

of each.

-

R

-

Remotivationé With a thorough knowledge of these agents, you are uow on the way to
more effectively performings your mission as an Air Force fire protection specialist.

-

Assignment: Read and study SG-106, Principles and Theory of Combustion and answer
the questions at the end of the unit. .

Closure: This completes't}ie lesson for today.




v . -
» . \

PRINCIPLES AND THEORY OF COMBUSTION | -
INTRODUCTION TIME: 5 min

.
[y

Attention: The history of fire began with the first stage of man - Tell of help and
deabructmﬂ, man's fear of fire - why. Great disastcrs resulting from fire. Somc
Jdnstances personal and case, records, Chicagrn, Baiiton, etc.

Id

Review: Yesterday we discussed extinguishing agents, their principles relating to
suppreseion, control and extinguishment of fires.

Overview: In today's lesson we will discuss what is necessary to have fire, terms
commonly used in the study of fire, how fires are classified and how fire spreads.

Motivation: When we have a knowledge of fire, that knowledge will replace the fear we
may have. So knowledge is necessary if we are to become good fire protection specialists.

B
o

Transition: Today we will begin our lesson by dlscu881ng the chemistry and phy31cs of
combustion. -~ e

14

BODY \\ TIME: 5 hrs 50 min
Preseatation: ) ‘ ) . TIME: L4 hrs 45 min
1. Without refercence, identify principles Show Film: CFL 6, "Science of Fire"
‘relating to chemistry and physics of combus- Use: AFR 92-1

tion.- Eighty percent of the principles must
be identificd correctly.

a. Define Fire (combustion)

(1) A trapid oxidation with
2voluation of light and heat.

b. Explain relationship of components
of fire

1) Fuel as related to fire triangle ~
(2) Oxygen as related to fire triangle
(3) Heat as related to fire triangle Energy and training material

conservation and conserve cleaning
materials




) d.

€.

f.

g

h.

'ic

Define Fuel

(1) Any substance used to
produce heat or power by
combustion .

Define Oxygen

(1) " An element that is colorless,
odorless and tasteless gas,
forming -approximately 21% of
the air we breathe

Define Oxidation

(l) The union of a substance with
oxygen

State the classes of oxidation

(1) Slow _ : !

(2) Rapid \
(3) Ultra-Rapid
Define Oxidizing Agents

(1) Materials that when heated
will yield oxygen

Explain effects of oxidizing agents

(1) :Increased intensity or burning
rate of a fuel

Definé Int ensity

(1) Ir\ltenslty - force or energy of

a physical, agent (governed by
vapors and) air)

Define éeat‘ -
(1) A condition that causes the
temperature of a substance

to r;se

State the heat energy sources

(1) Mechanical
(2) Chemical
(3) EBlectrical
(1) Compression

€ 9]
=




. . ™
(5) Solar ' ‘ . v
(6) Atomic . . ‘
1. Explgin methods of heat transfer - //
(1) Conductién' Use Chart #67-63,”" Heat //
Transmis sion” / ,

(a) Transfer of heat from one
body to another by direct
. contact

. : . P

(2) Convection '

(a) Transmission of heat by
moving currents
R

(3) Radiation

?

(a) Transmission of heat
through}heat\rays v

INTERIM SUMMARY
Explaln common fuel elements and
their relationship to products of
combustion
(1) Common fuel elements
(a)‘ Carbon
(b) Hydrogen

{c) sulphur

(2) Products of Combustion
(a) H2o - water vapor
(b) $S02 - Sulphur dioxide
" (¢) .CO - Carbon mono;ide
(d) Co02 - Carbon diéxidé
n. BExplain relationship of £asic facts and
state general principles about suppres-
sion, control and extinguishment
(1) Suppression- any action that affects

the fire by controlling or eliminat-
ing the variods elements that support

combustion




2) Control - to prevent the spread- .
ing of a fire or place it in .check -

so that propagation w:.ll not take .
place. -

(3) - ProPagatJ.on ~ spread of f:.re

) Ext;ngu:.s}ment - the result of
stopping the process of rapid
oxidation by the removal of either
heat, fuel or oxygen

INTERIM SUMMARY - .

'

é. . Without reference, identify characteéristics

and hazards of flammable materials with 80 Use: Trainers:

; Fire Triangle, 3168
percent accuracy. | Combustible Hazard Kit, _ :
a. Ixplain characteristics of fuel : 004 . :
) . ’ Vaper Trough, 3163 :
(1) Puel may be solid, liquid or gas Desk, Laboratory, 82590
Oxygen and Bottle .
(2) Most fuels mugt be in a vapor

Various Laboratory Teot Items o
. state to nurn .

, .Gloves
(3) Volatile - the ability to easily - F lammab? Ma:lerials
pass away by evaporating Butane and Bottle ‘
(L) Magmtude - size or greatness of S .
* area involved (dependent on surface 2 INSTRUCTORS ARE RFQUIRED
area exposed to air) - for 1 hour of demonstration

b. State olasses and types of fire

(1) Class "A" solids N

2

(2) Class "B" liquids and gasses’
(3) Class "C" electrical : .
(4) Class "D" metals-

- C. Define Flashpoint, fire point and
ignition temperature of a fuel

(1) Flashpoint - the lowest tempera- Chart 68-43 ,"Flash Point”
ture at which fuel gives off :

enough vapors so that when ignited

will flash across the surface and

go out




 Pire Point - the lowest tempera. -
ture at which vapors are given off
fast enough so- that when ignited -
will contimue to burn

(3)- Ignition Temperaturc of a substance
ig that wmpefaturc requircd to
initiate or causc self sustaincd .
oombustion .
- d. Define spontaneous heating
(1) The combining of a substante with '
oxygen producing heat
. N _De{?ne spontaneous- ignition ‘ ,
: (1) The combining of & substance )
and oxygen producing enough heat
to cause the substance to ignite
 f. Define explosive limits /
{1) The mixture of air with fuel
vapors forms the explosive limits, .
. it will either burn or explode
when ignited.
" . Define lower e:;plosive' limits
o {1) The minimum amount of fuel
" vapors mixsd with air that will -~
. burn or explode when ignited
h. Define upper explosive limits
(1) The maximum amount of fuel
vapozs mixed with air that
will exjplode or burn when ignited
’ i. Define explosive range
a (1) The mixture of fuel vapors between '
the upper and lower explosive
limits, is called the explosive
range
Application:
. Interspersed throughout the lesson
BEvaluation: '
Interspersed throughout the lesson

- | -5

Chart 68-Lk,"Fire Point”

Chart 68-145," Ignition Temperature’” o
/ ¢ T

. |
-

™7

o

[} ! ¢
Use Chart 69-169, Explosive Limits

Show Film TFI #5277B, "Fire

Prevention, Know Your Hazards"

Use Laboratory
TIME: 1 hr

2 INSTRUCTORS ARE REQUIRED

TIME: § min




CONCLUSION | TIME: 5 min

stry and physics of combus-
le materials.

\
\

- lemotivation: parts of yéur fire protec-.
With the information from this lesson you have acquired the basics of

jummary: - We have discussed the principles relating to chemi
;:ion, also identified characteristics and hazards of flammab

Fire prevent.ion is one of the most important

" ;ion mission. Wi ]
1ow fires may-start, You should now be prepared to help in the elimination of fires as

you enter the fire protection career field. . ¥ -

4

end of each unit: ’
1, SG-107, Natural Cover Fires /’ ‘y

2. SG-108, Miscellaneous Firefihting

Assignment: Read and study the follo\ving SG Units and a.ns/wer the é’p.estioni at the
Closure: What you have learned throughout this lesson will apply to our next lesson,

/ |

b

— ——

©




‘ ‘ NATURAL COVER FIRES o 5
INTRODUCTION ~ TIME: 5 min

§ .
Attention: Some areas where you may be stationed, natural cover fires arc common. You
. could be requircd to take a crew to help fight onc of these dangerous fires. These men
are going to leook to you for their safusy. Will you know what to do in combating nalural

cover fires?

Review: Yesicrday we discussed principles and theory of combustion and you saw some
demonstrations in the lab.

Overview: During the next three tiours, we will di: _uss tlre principles of natural cover
fires to include characteristics .of natural cover fires, effects of nature, types of

natural cover fires, terms pioneer tools and proper use of each type. Special equipment,
also heavy equipment, used in fighting natural cover fires. ~ )

-

*

Transition: Now we will begin our lesson on natural cover fires.

~ BODY TIME: 2 hrs 50 min

Presentation: ’ — : TIME: 2 hrs 45 min

1. Without reference, identify principles

involved in natural cover firefighting: Use: AFR 92-1
Eighty percent of the principles must be

Ldentified corrcctly. i

&. Running fire - Fire moves with the
wind, the rate of burning depends
on veloclty of wind, the type-and ,
abundance of fuel and contour of ' . ,
Athe land } ) _ .

‘b. Fire Break - Cleared areas (natural .
and manmade) .

c. Natural Barriers - Nature made to
halt a NC fire that burns up to

them.

d. Artificial Barriers - Manmade
barriers used to -impede fire

progrecs

e. Back Firing - Employéd to burn
. back toward advancing head, creating
fast fire break




f.

g.

) h.

(2)

. (3

- (L)

“Extinguishing Agent
(1),
(2)
Parts of a. natural cover fire:

(1)

Most common is e.arth"

Sccondary is water

Firc lead. the pomt where

the fire is progressmg the
fastest. - A NCF may have several .
heads, depending on the ;type,
abundance and location of fuel.
Fire heads generally travel with
the wind .

Fire Tail - the upwind portion
of the fire. This is the point.
where the progress of the fire
is usually near the origin

Fire Flank - all portions of the
fire line befween the head and
tail are calied the flanks

Fire Area - tie ’bu,rnt area within
the perimeter of the heat, tail
and flanks of the fire

Types of natural cover fires

(1)

(2)

(3)

(L)

Ground fires - this type of fire
travels at ground level or below

Surface fire - this type travels
rapidly if the wind is high and
when fuel is dry, akove pound

Crown Fire - Travels in the tops
of trees and in high brush. This
type is the most dreaded. - ‘

Spot fire - fires start in advance

of the heads by wind blown sparks
or burning material

IN'I'LRIMSU!MARY

.2, Without reference, identify the principles

involved in various methods of controlling and
extinguishing natural cover fires. Eighty
purcent of the principles must be identified
¢orrectly.

O

-l=

Energ and training .na.terial
conservation

-

Use Chart #

" 3
Natural Cover Fire”




-~

a. Deascribe direct, indirect, one lick
ana sectional methods used for control
and extinguishment of natural cover

. fires )

(2)

°

Direct method
(2)
(v)

Approach along the flanks

Extinguish flanks to turm
fire into wind

(:) Used on moderately hot fire
(2) Indirect Method
(a) Use fire breaks or barriers
1. Natural
2. Manmade "
(b) Used on a hot running fire
(3) Sectional method
(a) Unit of men are placed in a
specific gection of the fire .
line and have full responsibility
for all firefighting efforts in
that section )
(b) Best used against a slow moving
natural cover fire
(L) One lick method ‘

(a) Hand tools and or equipment
used to make a fire break

. (b) Used to knock down hottest
. part of fire

INTERIM SUMMARY

a

3. Without reference, identify principles
relating to the tools and equipment used in
natural cover firefighting. Eighty percent
of the principles must be ‘dentified correctly.

a. Chopping tools
(1)

(2) <2ingle bit axe

Double bit axe.

Use Chart 68-232

“Terms of Natural C ,ver Fires

%

’ Show Film TVL 57-20, "Fire-
fighting Hand Tools"-




(3) Pulaski tool

(4) Brush hook '

(5) Scythes ’

1;. gcraping tools o - )
(1) Fire Rake * | :
(2) Mcleon tools ‘ . ~ - S
(3) Leaf or proom Take )

_¢. Digging tools R ’
(1) Long handle round point shovel e

(2) Mattock '

(3) Can't hook .

Describe gpecial equipment and
procedures for using each item

i to include
(1) Back puP
(2) Portablé pumps
(3) Hose ‘ .
(4) saws ¢
(a) i’ower'chai;l saws
(b) Felling saws

(c) Bucking saws
4
N ]

ain control- and

_extinguishment of natural cover fires
to include mecC jzed and heavy equip-

ment

-0

(1) Flows - :

. =8 *
(2) Tractors . '
(3) Graders

(L) ;Dreﬁchefa




- RN ’ AN
- UNEe LNarus: 5%

. o .65-610,"530-B Pumper Truck,
) . o R
;) Bulldozers (Right Side) ,
(b), ‘ \ 65-611,"530-B Pumper Truck,
(6) Airoraft (Left Side)” '
f. Explain the use of the 53 0B fire-
- fighting vehicles in combating
natural cover fires

N/A

'Application: . TIME:
Evaluation: ' . TIME: 5 min
Interspersed throughout lesson
' CONCLUSION ' IIME: S min -

Summary: Today we discussed the principles of natural cover firefighting, methods of
controlling and extinguishing, also tools and equipment. "
Remotivation: Each year, natural cover fires do millions of dollars worth of damage
to our netion and cause the deaths of hundreds and sometimes thousands of people. By
using the knowledge you have gained from.this lesson, hopefully you will someday play
a major part in helping to reduce this loss to our nation. .

< \ °

Assignment: N/A Continue: _with Miscellaneous Firefighting

Closure: This ends our lesson on natural cover fires. Next we will cover miscel- .
lancous fires because these two are related.K . AN




- o - 5{ |
MISCELLANROUS FIREFICHTING
IRTRODUCTION ' TIME: 5 min

Attention: Miscellaneous fires are fires of various types that camnot be pre-fire
planned. This makes it more difficult for fire suppression personnel because no set
plans are available. The cause and types of these fires are not known sometimes, -
until arrival at the sceme. Upon arrival, it takes quick decisions and alertness on
the firefighters part to safely attack and extinguish these fires.

v

Review: Recover and tie in main points on natural cover firefighting that apply to
miscellaneous firefighting.

~ ! -
Overview: During th:.s class on miscellaneous fires, we will discuss the principles
involved with miscellaneous fires, the methods of controlling and extinguishing
them and tools recommended for them. °©

k4

Motivation: This class is important to fire protection persommel because it could
possibly save someone's life and could reduce a large amount of property damage.

Transition: During the next three hours, we will discuss the various types of
miscellaneous fires, their hazards, and recomsended extinguishing agents. .

BODY , TIME: 2 hrs 50 min
Presentation: ) TIMB: 2 hrs 45 min
1. Without reference, identify principles - Bnergy .and material conservation

involved in miscellaneous firefighting. Exghty
Percent of the principles must be 1dcntxﬁed

correctly . -

a. Miscellaneous fires are fires of . AF -
various types which are seldom Use: AFR 92-1
encountered in the fire protection
field. Pires of this nature are
unpredictable and cannot be pre-
fire planned.

(1) Types of miscellaneous fires '
(a) Sanitary land fill fires
(‘5) Dumpster fires . -

(c) Vehide fires

(d) Electrical fires




- 1. Motors/generators
2. Transformers
(e) Agricultural type fires
1. Grain storage -
2. Hay storage

(2) Hazards - vary depending on the
class and nature of fire

b. The extinguishing agents recomended on
.miscellaneous fires will also vary depend-
ing upon the class of fire and materials

burning

C. ‘Firefighting procedures used on miscel-
laneous fires are up to the genior fire
official present N

INTERIM SUMMARY -

2. Without reference, identify the principles
involved in various methods of controlling
and extinguishing miscellaneous fires.

EBighty percent of the principles must be
identified correctly.

a. Sanitary land fill fires
(T) Municipal .dumps

o

(a) Dispesal of class "A"
combustible materials

(b) Controlled burning -
allowed under ideal
situations L

"(2) Landfill areas

(a) Used for la.nd £111 pm:poses
only

(b) Disposal of class "A"
materials . -

R - (c)‘ No burning allowed

(d) Most satisfactory disposal
method

: 1. No burning ‘
»

o 2. Wn air nallutian

Use 35mm Slides, Carousel Set #108

[Py




- (.3) Methods of control and extin.
B © guishment

‘i;'
(a) . Use of fire breaks

.(b) thingluahing agents

1. Vater or water fog
most cosmon

2. earth secondary . ' g

b. Dumpster fires ‘_ Pr

(1) Dumpsters are located in access
areas around buildings ~

(2) Limited temporary storsge of
- class "A" materials \

(3) No burring allowed
"(4) Method of control and extin-

i . guisiment
(a) Water or water fog i
c.. Vehicle fires . < -,

", (1) Most vehicle fires originate . -
in the electrical or fuel

systems 5
(2) Hazards P ) N

'(a) Rlectrical - shook R -

-

’ (b) Explosion

“

. (3) Method of control and extin-
guishment

(a) Electrical components
1. 002 |
2. Dy éhuictl ‘ -3

(v) Muel components

\' ~
1. co2 o
2. JYoam {;f ‘ ©
20 m’ Saemical .
o - 92




d. Electrio&i Fires
. (1) Motors/generators
(2) Tr;ns.tomera
(3) Hazards
" (s) Shock
(b) Explosive

() Methods of control and extin. -
gv.ushment .

. (a) Use a non-conductive
extinguishing agent

1. ‘co2.
2. _Dry chemical
e. Agriculturai type fires
(1) yExplosive hazard may be present

(2) Methods of control ‘and extin-
guishment

(&) Use ﬁre breaks and-barriers

(b) ‘Use direct or indirsct method
- of attack

{¢c) Extinguishing agents
1. Water

2. Earth

¢

INTERIM SUMMARY

3. Without refe:;ence, identify principles

. related to the tools and equipment used in
miscellaneous firefighting. Eighty percent
of the principles must be identified correctly

.a. go%s

(1) Spanner Wrench

b . () Used for gas cut-off




(5) Fire rake S ' | _ N

(2) ~'.]Z)o\fyx’t':le bit axe | . 5 7

(a) Used for chopping and cutting

(3) Single bit axe } - . ‘ 3 -
(a) ﬁgéd for cutting

(4) shovel A

(a) Uge@ to move earth

(a) Used to rake and caxry B -
light brush ’ :

(6) Leaf or broom rake
(a) Used to sweep path - ' . -
(7) - Pike Pole : N c Ly

(a) Used to seperate materials

(8) Bolt cutters .‘ ’ ‘ o

(a) TUsed to cut cértain size
wires and cables

(9) ‘Saws '

\\
(a) TUsed for cutting materials

(10) Claw tool/crow bar
(a) Used for prying
(11) Door operer
(a) Used for prying
Special Equipment \ ,
(1) Bulidozers . |

(a) TUsed to push materials into
depressions
(2) Graders S '\\,\

(a) TUsed to cover up materials




N~

‘. (3) Portable Pumps

(a) Used to pump water .
. \ from one aree to \
another
(4) Back Pump ' ’
(a) Used for suppression .
(5) Water Tanker )
(a) Used as a source of -
limited water supply '
Application: . ~ TIME: N/A
Pvaluation: Intersperse throughout lesson TIME: 5 min.

CONCLUSION B § min

Summary: Recover main pdints of leswon.
i .

N

Remotiva.t’ion. Every fuema.n mst ke h.unself abreast of the various methods employed
_ in miscellaneous firef:.ghting Never will you find any two fires or situations the :
sane, i

, |
Assignment: Read and Istudy SG-109, Missiles and Wea.pons Fire Protection and.
answer the questions at the end of the unit, Accomplish PT- 109, Radiation Hazards
for Fxreﬁghters in 1ts'{entu'1ty . “

Closu:ce- You, as prof:,cient firemen, must be aware of the changing conditions you face
each time you respond to an emergency. Know your job well, because others will depend
on you. . .

4.

6 9

<
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OPERATION AND SERVICING OF PORTABLE EXTINGUISHERS /
INTRODUCTION ‘ TIME: S min

<

Abtention: Some of you have probably seen the results of an engine fire of an interior
fire in which the car was completely ruined because there were no effective ways of /|
combating these fires in their early stages. This situation has happened within the
Air Force; however, with the proper use of fire extinguishers this situation can be /
greatly reduced.. . ;

/
Review: In the previous lesson we discussed missiles and weapons and how to combat
fires involving them. '

.
-

Ow;erview: Duriné this class we will discuss and perform operation, servicing and
~maintenance on the common extmg'ui\hers utilized by the Air Force. .
, | '
Motivation: To better perform our job and possibly prevent the loss of Air Force
doliars and equipment due to fire, it,is our job to insure proper operation and
maintenance of fire extinguishers. }\ .

N

&

Transition: During the next hour we will be discussing the operation and servicing
of portable fire extinguishers. )

' BODY " TIME: S5 hrs 50 min
. Presentation - . , TIMB: 1 hr 45 min
L. Guven a portable fire extinguisher Use: WB~110
and WB, inspect the extinguisher in AFR /92-1
accordance with workbook checklist. ’ / s _—
] Use: Standard Air Force Fire
a. Purpose of fire extinguishers Extinguishers
(1) Appliance having limited Stress energy and materials
capacity for an extinguishing conservation
agent b

(2) Extinguish or control fire
in initial stages

v —

b. 2% gallon pressurized water ) .
: (1) Inspection Show Film: FILC 16/101, "Portable
Extinguis hers"
(a) Monthly - visual ¢
3

1. Pin and seal

2. Hose and nozzl ' -
2 ose 38 ozzle 98

~




Tank for damage
Pressure (;OO pei) -

M b

Location

oo

Instruc‘bic;n plate

Anmnual
. Visual

I

mscha}ége

Reservice

b

Relocate
(¢) * General information -
l. Clags "A" fires -
Range 30-40 feet

Hazard - conductor
of electricity

c. 2% gallon foam .
(1) Inspection
(2) Monthly - visual

2.

3.

l. Hose and nozzle
2. Tank for damage ‘
3. Instm;;ic;n Plate
L. Location '

(b) Semi-annaul - vigual

1,
quantity of chemicals

Anmual
Visual

(c) 97

Discharge

Check for quality and -

Pressure Water Extinguisher
Use Chart CC 72-22l

Gauge : B -

[+

Foam &?;in@iisher
Use Chart CCT72-223




j. 'CI;in and reservice -
L. Resexvice

General Infoma.tio'n

1. Class "3" fires

2. BRange 30-40 feet

3. Bazard - conductor of
electricity

d. Carbon Dioxide - co2 ‘
(1) Inspection
(a) Mbnth]y ~ visual
. Hose and horn
Cylinder for damage
Ingtruction plate
Loca.tion.
+ Pin and Seal
Semi-annual - visual
1. None

Ammual

1. Visual

2. Weight check (104)

General Information
1. Class "B" and "C" fire

2. Range 3-8 feet (hand
type)

‘Eazaa:d-high Pressure -
(800-875 psi)

Displaces oxygen
Frost bite

. 9
Sizes 2-100 lbs - 15
and 50 most common

Stress Safety

Carbon Dioxide Fire Extinguisher

Use Chart CC72-222
Use Chart CC65-161.1
Wheeled Cavbon Dioxide Extinguibher




i - .
\ .
~ .
I S -
- 0

1.

2.

MK e

1.

W

INTERIM SUMMARY

Temperature when winter-
ized -65° to +1600F

e. Dry chemical extinguisher
£ . (1) Inspection
(a) Monthly - visual

Hose and nozzle
location

Cylinder condition

f’ina.ndseal o

Pressure gauge (stored
pressure

(b) Semi-ammual

Weight check cartridge
only

(¢) Annual

Operate
Clean
Reservice/maintenance

Relocate

(d) General information.

1-30 1bs (band type)

75 to 350 1lbs (wheel type)

Clase’ "B* and "C" fires

Range may be. from 5-45
feat depmndent on size
and type of extinguisher

used

2. Without reference, identify procedures for

repairing or replacing parts on,extinguishers.

| tified correctly.

- ERIC :

_Eighty percent of the procedures must be iden~

o 2 2% gnllon pressurized water extinguishei

Stress Sa.fety’

39

s




(1) Charging procedure s

(a) Invert extinguisher (bleed Ty
off pressure)

(b) Remove cap (fill with 2% )

gallons of water) . )
(c) Replace cap, charge to '
100 PsSI
° (d) Replace pin and new seal

(2) Winterization

(a) 32° to 0° P replace waier
with Kiloy . -

(b) Below 0° F replace water with .
Kiloy and replace air with dry
nitrogen pressure
(3) Inspection and Maintenance
(a)' Monthly - visual
. (b) Semi-Annual - none
' o (¢ Annual
o Visual
. Operate
’ 3. Clean and recharge
h. .24 gallon foam extinguisher 0
(1) Chargir.lg procedure

(a) Remove cap - clean inside
_ of ¢hamber

(b) Aluminum sulfate (PKG "A") \
mixed with 2% pints of
water in inner chamber

(c¢) Sodium bicarbonate (PKG ")
nixed with 1.3/l gallons of
water in outer chamber , l

(d) Secure cap and gasket to
cylinder

-5-

10y




(2) Wwinterization
(a) Cannot e winterized
(b) Keep in warm area

(3)° Inspection. and maintenance

=
-

(a) Monthly.- visual
(b) Semi-annual

1. Visual

2. .Check inner chamber
for quantity and.
quality’ of agent
Check outer chamber

for quantity and
quality of agent

| {OX
.

ake sure lead stopper
is loose

=

5. Check condition of
gasket

6. Replace cap’

(¢) Annual
1. Visual
2. 61;er’a.te

3. Clean and Recha:cge'
c. Carbon Dioxide (002) .
(1) 'Recharging procedures
(a) High pressure pump
1,_1;. Items to be used

a. BExtinguisher to
be used

b. Scale
¢. Transfer pump

d. Supply cylinder

Stress Safety

161




Invert extinguisher on
scale and note full and
empty weight (set scale)

§ro
.

3. Invert supply cylindex -

L. Attach hose for.both
cylinders

5. Caution - insure all hose
comnections are tight and
¢ proper sequence of steps
are followed - extreme
caution is. necessary be-
cause of h:.gh presav.re

6. Close valve on ‘h:ansfer _ p
< pump, open valve on extin- :
guisher

1. Open valve on supply
< cylinder and transfer
pump (CO2 will flow

p to equalize) _ . ]

8. After CO2 equalizes, _

start transfer pump ] .
and operate until ful : -
weight is reached L

9. St down in rapid
7. succession as follows

a. ’ Transfer, pump

TN b. Close extinguisher :
valve and fill line _ o
then slowly disconnect

Ca.utmn high. preg-
sure, reloa-egh
(2) Winterization . Stress Safety

(a) For all airborne fire extin-
.guishers or those stored or:
operated at 0°F temperatures
or below

(b) 4dd 200 psi of dry nitrogen
@ 70°F

(e) Pu.rpose: To insure 200 psi
operating pressure when sub-zero
temperatures reduce CO2 to a
liquid state

g 102




(3) Inspection .and Maintemance _ .
(a) Monthly - - o ~

. llose and horn

Lo

Pin and Seal | . i -

im
*

Plastic cap and safety dicc

If seal or cap are not intact ' v
2 a weight check is required

e

*(b) Semi-armual - none . )
(c) Anmual - : .
1. Visual ’ o
2, Weight Check o - o

3+ Recharge if agent is below ‘ |

(i. D¢y chemical Extinguisher

(1) Recharging procedureé'- by
different methods as outlined
on inspection-operation plate : ~

¢

(2) Winterization ~ None

(3) Inspection and maintemance
by different methods as out-
lined by mapect:.on—operat:.on )
plate - ‘

-

INTERIM SUMMARY
3. Given a portable fire extinguisher and Use: Standard Air Force Fire

WB, recharge the extinguisher in accordance Extinguishers, Standard Air
with workbook checklgst, wh:Lle observing all Force Extinguishing Agents,
safety precautions. . Floor Scales, Hi pressure CO2
Transfer Pump, Tilting Rack,
a. 2% gallon pressurized water High Pressure CO2 Bottles
-7 SAFETY WHILE RECHARGING WITH HIGH
(1) Repairing procedures PRESSURES ‘ -

(a) Replace parts if defective

(b 1. Pin and seal

Hose a.n& nozzle
Cylinder/damaged ~ dented
Pressure gauge ° ‘

n
*

I

103 .




) : \ g. ‘Instruction P‘latg

04

6. Siphon Tube
b. 2} gallon foam’
(1) * Repairing Procedures
_(4) Replace parts if defective V'’
‘1. Hose and n:)'zzle

2. Cylinder/damaged-dented -

3. Instruction plate - s
~3l .

c. Carbon Dioxide = 02 . . .

(1) Repairing procedures, hand _
and wheel type .

(a) Replace parts if
defective

1. Hose and horn ' v .

2. Cylinder/damage - * ,
’ dents .

3. TInstruction plate ) :

L. Pin and seal '

5.’ Wheel type . .
a. BExtinguisher -
cart >
_‘é. Wheels

d. Dry Chemical
(1) Repairing procedure
(a) Replace parts if
) defective .

v
+

l. Hose and nozzle

2. Cylinder/damage-
dents

3. Instruction plate

L. Pin and seal

104




o

©

é.- Pressure gauge
6. Wheel type -' ™
a. Bxtinguisher cart o
b. Wheels (free move- ' S o
’ ~  ment) o v
c. Hbse cart )
4. Given a portable fire extinguisher and WB, = -  Use: Standard Air Force
Eepier rentont ot ninguaba by, Firs Einpinirs, Minkur

instructor assistance. All safety, precautions

will be observed. SAFETY ON LIVE FIRES

2, 24 gallon pressurized water ‘ . . .
' (1)‘ Testiné procedures  _ ~ ‘ .
(a) * Pressurize to 100 PSI

(b) Stabilize prqs;ure

)

(c) Check for Teaks . -

1. Head assembly ,
'. AN : .
v . 2. |Pressure gauge
Et..,\ \.
* "" 3. Cylindér body :
. \ .
b. 2% gallon foam | o

(1) Testing procedures,
(a) Extinguisher tested during
————yearly-check by placing
extinguisher into operation -
~C. Carbon Dioxide CO2
(1) fTesting procedures

(a) Pressurize extinguisher
800 PsSI

(b) Check for leaks

1. Head assembl ~
d 103

2. ‘Safety disc

»3. Cylinder body

~




id

4. Dry Chemical o ‘
(1) Testing procednrch ’ : |

) (a) . Press;xri;)ze thing\;iaher .
(b) Stabilize pressure - o _ )
(c) Check for leaks . _ ) - ; ‘
1. Head aasem:olly ' ~
2. ﬁesme gauge
3. Cylinder body

Application:~ _ TIME: L hrs N

. a
Intersperse throughout lesson 2 INSTRUCTORS ARE REQUIRED

Evaluation: ‘ TOE; 5 min

Iptersperae throughout lesson

> ’ CONCLUSION ° TIME: J min ,
1 - . i . \
Summary: In this, lesson we have discussed the purpose of fire extinguishers and the
various characteristics of each which included the different type, size, ‘operating
principles, range, winterization procedures, inspection and servicing instructions.

Q

Remotivation: A fire extinguisher can‘be and has been just as important. as a fire .
truck. What if you responded to-a fire with a fire truck that was out of agent or the

. pump did not work. It would be just as embarrassing and possibly Jjust as disastexous

as if you placed an extinguisher in an ares, where a fire later ataﬂ'ed, that did not’

work.

Assignment: 'C.vROUP #I:Read and study SG-111, Fire Protection‘JPublicatiéns and answer
the questions at the end of the unit. ‘ ' :

GROUP #2-Read and study SG-112, Protective Clothing, and answer the questions at the
end of the unit. )

|3

» : wr

Closure: This completes. this lesson on operation and servicing or portable fire

e xtinguishers. o

-}l
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PROTECTIVE CLOTHING

A

. L- * INTRODUCTION . TIME: 5 min

“

Attention: Have you ever worked on a car and used coveralls to protect your
good clothes? * In the fire-department we usc. protective clothing to protect
us and enable us to do our job without hiving to worry about getting burned
‘or ,soaking wet. ' ’ o

p —— . N : -
. » . 9, N

Review: Do you recall our lesson on Missiles and Weapons and the hazards
involved when fighting fires containing weapons? Today we will learn sghout
protective clothing. - ] T - -

«

.
~ ¢

Overview: During the next hour we will learn about the use amd purpose of
protective clothing and also the care, inspection, and maintenance of your.
protective clothing. v .

, ) /
.rivcivation: What would it be like to go into a crash or structural fire

- without protective clothing. Think of being surrounded by 1200 degrees of

o

heat or being soaked by accident during minus 20 degree weather.

Yr%ransitioﬂ: Nqﬁ ve will begin our lesson by discussing and performing ‘
maintenance and inspection on protective clothiig. . .
BODY ~ TIME: , 3 hrs 50 min
. ! M o L ) » o
Presentation: . ¢ TIME: 45 min
1. Given firefighting protec-tivc ) "+ Use: AFR 92-T '
clothing, inspect protective cloth- ’ - WEB112 ) .
ing. Protective clothing will te . ,
maintained according to locally
established poficy as roquired,
L \ .
a. Protective clothing is
" required to enable fire ' :
suppression personnel to
e - approach and attack fires ; )
and effect rescue with maxi- : . -
mum personal safety from ) ’
heat.
(1) Purpose of protective
o clothing is to pro-
*, tect the wearer from:
N I / L]
1

~ ' ' 197




" g,

/

{a) Flames and heat - ' .

(b) Radiated heat ) Encrjy and training saterial

. , nservation-cleaning material
» (c) Radiocactive hazards arld care/of protective clothing. -
(d) Water , &
- (e) Cold weather . ' .
~ . (f) Physical injury : -
“ .
(8) No péotcﬁ;iop from . -
- gomma radiation .
' . d
) b. Strjuctural protective equip- . Useicomplete set of special
o ment is worn when: protective clothing., Structursl
’ . ) ) Heluth . ™ ‘o
. (1) For normal fires involv- ) ¢

/ ing basic class "A"
combustible materials.

. (a) flnltic moulded )
R helmet

1.. Cushioned head

" strap, adjust-
able from

-6 3/4 to 7 3/4

. .

g, -Adjustable chin
strap N

’ (b) Gloves
. E 1. iegthor chellé .

‘2. Wool ingerts

(c) MA-1 Boots’

N N s - i a3

1. 3/4 lengen

2. Rubber or syn-
thetic foam and
air space con-
struction

INTERIM, SUMMARY : .
: 19§

c.” When special protqctiv;
clothing is to be worn.

- -

) 1nchgc o : . .

-~




'._{\ -
o

(1) For extreme firs-intensity
_ exposure to:
- :
(a) Flammable Liquids

L ]
&

(b) Liquid or. solid
1. Fugia

2. Propellants

3. Chemicals
4. Explosives ,

MA-1 boots - same as used
with structural protec-
tive clothing

Aluminized special trousers
- made of flame resistant
and water treated asbestos
and cotton outer cloth,
coated vith aluninum.
Aluminized special coat -
made of asbestgs and
cotton herring above
twill oute? cloth with
aluminum coating and
neoprene rubber coated
nylon inner lining

Aluainized special gigvas

AlB Hood :

(a) . Outer cover of |
‘aluminized asbestos
glass, neoprene coated
fiberglass middle,
and close woven wool
inside

{(v) Fraped vith‘atélched.
hard hat, adjustable
chin .atrap

~¥(c) Thermo-setting plastic
)’ . face piece -




M

_ INTERIM SUMMARY: .

] A
~

d. Inspection and Maintenance ‘Use: worn/damaged protective
. ’ ’ . clothing S
(1) Daily and after each use, !

for damage from: 3
N .

)
4

(a) Cuts

(b) Abrasions
(c) - Burns
(d) " Wear

(2) Thouroghlf-clcan and dry
clothing to prevent: ‘

(a) Mildew
(b) Rotting

(¢) Flaking of aluminized .
" surface .

(3) Protective clothing should
be flushed off with water
to remove: ' R

(a) Fuels
(b) Extinguishing agents

m .

(e) 0ils

(4) Chemicals
(e) Dirt : | .
(£f) Mud

(4) Persistant residues may be ‘ e
removed with:

(a) Mild detergents
(b) Water

(g) No brush

-~ (5) Prétective Hood




(a) Clean outside cover
same as coat and
trousers

. (b) Remove face piece
glass and clean with
soft cloth

INTERIM SUMMARY:
'2. Given fire fighting protective

clothing, don protective clothing ) .
within two minutes, ’

a. Donning protective clothing Demonstrate
is very simple, but steps must '
be followed to prevent accidents Stress- 2 min allowed for donning.
to vurselves. (In the field more will be expected

with proficiency experience)
(1) Donning procedures aré:
(a) Remove shoes or boots

(b) Step into MA-1 boots,
one foot at a time

(c) Pull ttouleti‘up and
fasten suspenders . .

.(d) Put on coat
(e) Fasten all snaps

. (£) Turn collar up

A

(g) Put on hood -

(h) Adjust chin sttqﬁu .

(1) " Put on gloves . A
Application: . . TIME: 3 hrs

Interspersed throughout lesson . ) . .
Evaluation: o TIME: 5 min
. ‘ \

- Intsrspersed throughout lesson

~ e e




CONCLUSION TIME: 5 min -

Summary: Restate why and when protective clothing is. used, also why ‘
inspection and maintenance of protective clothing must take place and
¢« why each is needed.

T

Remotivation: The protective clothing you will be using in the field is

the best that money can buy, but if you.do not wear it properly or

aaintain it, it can easily become just worthless.burnt rags ... with you
" inside.

Assignment: N/A - Prepare to.administer measurement test and test critique
for end of Block I. .

Closure: As you go iato -the field, wear your protective clothing proudly
because it is not just another uniform, it is the uniform of a firefighter.

~
>

1

INITIATETHE MEASUREMENT TEST AND TEST CRITIQUE ‘ ' -

\:" *
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- FIRE PROTECTION OCCUPATIONAL SAFETY

| OBJECTIVES

After co-picun; this study guide and your classroom instructions, you vill bc able

to:

safaty, s

1, Identify basic facts and principles rdatin; to the objectives of industrial

2, .Identify safe.and unsafe procedures involved in performing station duties.

-

clothing.

vehicles,

3. Identify safe and unsafe procedures involved in the vuﬁn; of protective

4, Tdentify safe and unsafe procedures pertaining to mounting fire protection

5. Identify safe and unsafe procedures involved in fighting fires,

INTRODUCT ION

The right way is always the safe way.
This, in just a few yords, is the safely
policy of this technical training school.
As you learn the RIGHT way to fight a fire,
you are also learning the SAFE way.
Accidents do not just happen, in fact,
Rost are caused by unsafe acts of people,
Acc:l.d-uu are preventable. By emphasizing
safaty and enforcing a safety training
program, the accident rate will go down,
Everyone must be able to recognize safety
hazards. Throughout your-training, you
- will be taught to wvork safely. Mo one
nfety requirement is more important than
the other;- you must practice all equally,

INFORMATION .
SAFETY IN GENERAL ~ ~ -

Safety, generally speaking, is common
sense., If you injure yourself or one of
your fellow workers through "horseplay” or
carelessness or by an unsafe act, you are
not living up to your obligations or
responsibilities. Good clamn fun is
encouraged among workers; but, when the
fun leads to injury, it is not clean.
Safety precautions cannot be
overemphasized.

ACCIDENT PREVENTION HANDBOOK

- The Air Force publication outlining

the gzound safety program is AFR 127-101.
"Accident Prevention Handbook." As we
stated above, accidents are preven.able.
Safety oducation, good training, and
careful supervision are all needed if

we are to have accident-free operations.
Accidents seriously affact the zombat
capability of the Air Yorce-by causing
manpower losses and equipmenZ and material
damage. The accident prevsation handbook
will serve as a source of information and
guide for the prevention of ground
accidents. AFR 127~101 also covers the
handling of matezial and equipment that
could Present hazards. The main purposé
of this regulation is to provide safe
operating standards for ground operations
ad to aid in eliminating accidents.

IR A'IR FORCE 'ACCIDENTS

About onc-fifth of “all-Alrx !orce
ground accidents can be traced to unsafe
operation of private vehicles. As a
source of ‘off-duty plecasure, the
automobile rates top billing with Air
Force personnel, Unfortunately, it is

. &1s0 their greatest threat to 1ife and

limb, The following reasons account
for 90% of all private vehicle accidents.




1. [Exceeding speed limits.

2.  Ixcessive speeds }or the road
conditions, .

3. Tatigue and- falling alseeb.
4, Disgarding traffic controls.

5. Driving on the wrong side of
the road.

6. TYolloving too closely.

7. Unsafe or improper passing.
CONTROL OF ACCIDENTS

Even accidants caused by nature can
be controlled to some extent. Only accidents
resulting from natural elements such as
lightning, storms, and/or floods are hard
to prevent. The effects of natural elements
can be minimized. For example, aircraft
can be secured when strong winds are expected.
Accidents due to nature, called "Acts of
God," represent only two percent of all
accidents. Some prcventablc accidents
can be traced to unsafe acts and attitudes
starting in early childhood. These unsafe
childhood habits are further developed as
a person grows older and accepts a job.
The injuries, property damage, and loss
of time, which follows, complete the costly
cycle. Always be on the lookout for unsafe.
habits: of others and your owm. You should
try to correct your own unsafe habits and
tactfully tell others of their unsafe habits.

Governmént Motor Vehicle Operation
]

Approximately one-fifth of all United
States Air Force ground accidenta result
from govermment motor vehicle operations.
However, less than five percent of all
injuries are caused by the operation of
government vehicles. The reason for the
low.injury rate is that most government
vehicles operatq on Air Force installations
at low speeds. The following reasons
" .account for approximately three-quarters
of .- all nilitlry vehicle accidents:

1;‘ Backing without spotters at the
rear of a vehicle.

2, Excessive speed for road conditions.

3. Ekceedi;;\}pggd linits,

4. TYollowing too closely.

5. TYailure to yield right-of=-
"‘y .

FIRE PROTECTION ACCIDENTS

Let's face it, firefighting can
be an unsafe business..
you will £find a very low accident rate
in this field. The reason for the
low rate is that there are some simple
rules to follow when working in the
fire service. We cannot write a simple
paragraph to cover every dangerous
Job in this field, but there are some
very important rules that could save
your life listed in the following paragraphs.

Vehicles and Equipmerit

1. Never crawl under a truck
to clean or repair unlass someone is

‘Present to prevent another person from

starting the truck.

2, Never attempt to clean an
engine vhile it is running.

3. 3e sure rhe truck is safely

*blocked when wheels are being changed.

4, Use the proper tools when N

making adjustments or repairs. -
5. When driving a truck in reverse,

alvays have someone walk in back to

guide you.

6. Do not mount or dismount
from a vehicle,while it is in motion.

Responding to a ‘lFire‘

When responding to a fire or an
emergency, the driver should maintain
a safe speed and be alert at all times.
Drivers-of emergency vehicles will
not assume the right-of-way over other
vehicles, and will comply with state
and local traffic laws and applicable
military regulations governing vehicle
operations, (Reference: AFR 77-2,
when responding to an emergency call,
emergency vehicles may proceed through
a stop signal or stop sign, if not

‘in violation of local law, but only

after slowing down or stopping to assure
safe operation.) Some people disregard

Nevertheless, -
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emergency vehicles and may not yield.
Avoid accidents regardlcss of circumstances,
for a wrecked fire truck or injured
firefighter will be of no value at the
fire or emergeucy. Khen returning to the

' statiom, the driver must observe all traffic
regulations.

Laying Hose at the Fire

When hose is coming out of the hose
bed with the fire truck in motion,. the
hoseman should ride in the cab whenever
possible. This is to keep from being
struck by the whipping hose or couplings
at the rear of the truck.

Entering Burning Building

When opening doors or windows to enter
a-burning building, stand to the side of
the opening because there is a possibility
of explosions or flying glass ‘or wood
when the door or window is opened.

Forcible Entry Tools

Serious injury can result from
improperly used forcible entry tools such
as. crowbar, fire axe,’ door opener, and power
saw. These tools must be handled carefully,
During this course, you will be taught
the proper use of these tools.

* ACCIDENT REPORTING

All people should promptly report
" all accidents to their immediate supervisor.
When accidents are not reported promptly,
both the Air Force and the injured person
may suffer financial loss.

QUESTIONS

Answer these questions ori a separate
sheet of paper which will be given to your
instructor for correction and evaluation,
Do not write in this book. -

1., No safety

requirement ig more important than the
other, you
- equally.

practice all

73

The®Air Force publications

2,
outlining the ground ufety program
is AFR » Accident ,
' Bmdbook.
3. The main purpose of AFR
i is to provide
safe standards for ground
i and to aid in eliminating
4. Accidents due to nature, called

Acts of God, represent only

percent of - - accidents.,

-
5. Some preventable accidenis
can be traced to acts
and attitudes starting in
childhood. -

6. Only accidents resulting from
natural elements such as
and/or floods

are hard to prevent.

7. When responding to a fire
or an emargency, the driver ghould maintain
- spesd and be
at all times. ) o
8.. When opening doors or windows
to enter a building
to the side of the opening
because there is a possibility of
or
when the door

glass or
or window {s opened.

9. When returning to.the station,
the must observe all .
regulations.

10. All should
promptly all accidents
to their '
supervisor,
REFERENCES
1. AFR 127-101, Accident Prevention
Handbook, . e

2, .AfR 92~1, Fire Protecticn Program.

o
.
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EXTINGUISHING AGENTS - ' .

3ARR57130-1-5G~105 :

" 0BJECTIVES, . :
. S |

After completing this study guide and your classroom instructions, you will be able

to:

1.

2.
tc' classes of fires and associated hazards.

INTRODUCTION

It is essential for the fire protection
specialist to know how extinguishing ‘agents
are applied in order to maintain our
objective, i.e., to save lives and property
‘from fire. To use the wrong extinguishing
agent on a fire, could result in injury,
excessive loss of property,:explosion and .
possible death. As you can see this could
affect the mission of an entire installation.

»

In this text, we ¥1ll cover the
extinguishing agents that are comsonly
found and utilized on Air Force
installations. We will also explain the
class of fire for which each is recommended,
and how they are used to control or extinguish
a fire. The safety precautions that the
fire protection specialist must take with .
certain agents will also be explained.

INFORMATION o .

- . é
- In the study of the chesmical and physical

phenomenon of fire you will learn that the
three components, fusl, heat and oxygen,
are necessary in proper proportions for
a fire to occur. In the .extinguishment
process, the removal of one or more of
these components must take place.:

. .

EXPLANATION OF TERMS

Control =~ To prevent the lprudizi;
of a fira or place it/4n check s> that
propagation or sprud/ will not take place.

.Cooling ~ Removal of the heat from
a burning material faster than the heat
can be generated, or reducing the temperature
of the material to the point where fuel
vapors can no longer be produced is

27

Identify principles relating to suppression, control and extinguishment of fires. X

Identify the chauctaristiu of extinguishing agents by matching proper agents

.oxidizing agent (air) from the fuel.

fg‘ r B
- & .

|

femoval of the "heat" portion of the
fiEe triangle.

Smothering - The separation of the

Suppression ~ Any action, such as
using an extinguishing agent that affects
the fire by controlling or eliminating
the various elements that supports
combustion.

-

IExtinguished - The result of having
applied an extinguishing agent to stop
the process of rapid oxidation by the
rcn?val of either heat, oxygen, or fuel.

ktinauishin; Agent ~ Chemicals,
whether solid, liquid-or gas (vapors)
used to control or extinguish a fire,

EXTINGUISHING AGENTS

¥

- Water e .

-

This is the most common of the / . ’
cxtinguuhing agents. Water is the
recommended agint for use on class "A" '
type fires, i.e. wood, papsr, coal, . ’ .
because of its ability to absorb the e
heat baing generated faster than it LN
can Ye produced by the material burning .
when the water is applied ia bulk,” straight
or'solid streass. When vater is applied ’
in a spray or fog pattern in a heated
area, steam is produced providing a - -
secondary effect of smothering. Beciuse
water-in its natural state contains
impurities it is conductive. Applyin; '
water to fires involving "live" electrical
equipment is not recommended because
of the shock hazard to the user.




N ¥
Wet Water Aqueous Film Forming Foam v
+~  When deep seated class A Fires occu:. Aqueous Yilm Forming Foam (AFrrF)
such as in mattresses, hay, or.cotton is the third type.of foam agent used
bales, water in its natural state may not in the Air rotczf It is a film f.o:‘in;
be.able to penetrate fast enough to quench foam wnich has the ability of making
and cool the fire. Therefore additives wvatez float on class "B" flasmable
such-as special detergents are combined fuels. .
in proportions with water to give it the .
ability to penetrate for fires that are The mixture of this foam agent
deep seatad. and wvater is the same as with mechanical
. type foam. It contains a mixture of
. Foam ' 6% foam concentrate and 94% water. *
. . Whan properly proportioned, it has
Currently the Air Force uses three an expansion vatio of 8-10 to 1 aud
types of foam: chemical, mechanical, and generates a white, nontoxic blanketing

a AFFF. Chemcal foam is used in 2-1/2 gallon foan film.
foam type fire extinguishers. Chemical
foam 1s formed by mixing sodium bicarbonate - AP can be used vith all types
* with water and aluminum sulphate with watez. of discharged nozzles including fixed

When the vater, sodium bicarbonate and or mobile systems. It is not necessary
the aluminum sulphate ar«¢ mixed together, ‘to mix tho solution with air to produce
a chemical reaction takes place producing foam. As is true with chemical and
the fintshed foam product. The sodium mechanical foam, AFPF extinguishes
bicarbonate is xixed with 1~3/4 gallons the fire by smothering.
of water and it is placed in vhat is. known ’ .
as the cutar chamber of the foam extinguisher. ‘Use 0f Foam - . .
The alumimmi sulphate is mixed with 2-1/2 ) . . ’
pints of water and placed in a tube which ° Yoam is the recommended agent
is inserted in the center of the foam “ for use on class "B! fires. It provides
extinguishers. When this type of ) a smothering blanket on the surface
extinguisher is inverted a chemical resction  of the burning material to exclude
takes place producin; CO pressure within the air (oxidizing agent} andiit also
keeps the vapors from being tted
‘the extinguisher to upcl the uont from from the hot fual.

the extinguisher.

- : !hchanic:al foam is used on runway
Mechanical Foam * ’ foaming operation, and may also be

This comes in a l:l.quid co-poud of + used to blanket large fuel spillé. Foam

a high protein base substance formed chemically :’::i:’::t.zsi::::::ii:cg::‘ll“’. conductor
from vegetable and animal protein. The of electricity. This is dua to &ll e

%+ Adir Force uses vhat is knowm as "6% fosm."
It°contains 6% of fosm concentrate mixed . the impurities mixed with the water.
. wvith 942 water (uuolphoric conditions .
- permitting). To explain, this water- Carbon D‘lox?,g )
i:: .g:mc:. ;o::.:ab;rhar:l‘yu::led Thi= agent in-its natural state
‘ . in aerospace fire crash/rescue wshicles is a ':" The carbon dioxide gas 1s
for rumeay foaming operations only. The i noncombustible and it is about one
* foam concentrate {s taken in the water ;nh: °c“;'h;i“‘ times hn:vior than .irl.x
lines of the discharge side of the pump n (U, f{irst comes 1n contact wit

and wvhen the mixture reaches the outlet air, its temperature may be as low
air is inducted into the Mixture. Air as 110°F. Carbon dioxide is in the
bubbles are formed allowing the mixture 1iquid state and under pressure when

3, o« to expand approximately 10 times thus it is transferred from one container
‘the type A/S 32P-2 crash truck is capable to another. In the.USAF, carbon dioxids
of producing approximately 25,000 gallons is utilized in fire extinguishers (high
of finished fom. o pressure systems) and storage tanks

28
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(low pressure systems). Carbon dioxide is
.recommended for use on class "B" type
fires. If will move along the surface

of the burning material, smothering the
fire by exclusion of the oxygen. Carbon
dioxide is recommended for use.on class
“C" type’ fires, since the vapors do not
conduct electricity. Carbon dioxide is
noncorrosive in nature and does not leave
any harmful deposits. Carbon dioxide should
not be used in confined areas when human

life is involved due to its oxygen-displacing
‘capabilities. .

Ory Chemical :

-

The USAF uses dry chemic{l in hand
fire extinguishers and it is effective for .
the extinguishment of clasc "B" and "C"
type fires. Dry chemicals are primarily
couposed of sodium bicarbonate or potassium
bicarbonate. When dry chemicals are exposed
to the high temperatures of a fire, the
agent is converted to sodium or potassium
carborate, carbon dioxide, and water vapor
and will extinguish the fire by smothering.
Dry chemical agents are nontoxic.

Dry Powders

Dry powdérs are used on combustible
metal fires (class "D"). Three of the
most commonly found on USAF installations
are Pyrene G-1, Met-L-X and Lith-X. Pyrene
G-1 is composed of screened graphatized
foundary coke to whigh organic phosphate
has been added. The graphite acts as a
heat conductor and absorbs the heat from
the fire to lower the metal temperature
below the ignition point, and the closely
packet of graphite also acts to smother
the fire. 7he combined action is involved
in the extinguishment of the material.

Met-L-X starts with a sodium chloride
base in sized particles. Thermoplastic
materials are also added to act as a binder
when applied to.burning metals. When
.this agent is applied, a crust is formed
over the material %o exclude the air, .thereby
smothering the fire.

Lith-X is composed of a special graphite
base in powder form with additives to make
it free flowing so it can be used in fire
extinguishers. This agent will exclide
air frow the material burning, therefore
smothering the fire. This agent does.not -
cling to the material so it is necessary

to completely cover the metal invo]:\}ed ? Z

in fire. Because of the extreme heat
created by class "D" fire, extreme
caution should be exercised whencver
combatting this type of fire.

>

Note: Water will not be used.
Whenever using dry powders, extreme
care should be utilized during the
application, and completely cover

‘ the metal involved with these agents.

There are no health hazards involved
with the dry powdcri nmentioned. Since
the probabilities of a class "D" fire
becomes involved with or around electrically
energized equipment, the conductivity
of these agents is not relative., It
should be noted that Pyrene G~1 and
Lith-X are capable of conducting electricity.

QUESTIONS

Answver these questions on a separate
sheet of paper which will be given to
. your instructor for correction and evaluation.
Do not write in this book. -
l. To prevent the spreading of
fire, or place it in check to where
will not take place is
called .

2. Removal of the
faster then it can be
is called - .

3., The results of stopping the
process of is called

. ’ >

4, Any action that affects the

fireby . =~~~ or elimination
is called .
' 3
5. foam is

used in fire extinguishers.

6. Chemical foum consists of
two chemicals, the ™
is mixed with
wvater and is placed in the
chamber. The .7
is mixed with
and is placed in the
chamber.

gallons of

pints of water

;}7
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7. Carbon dioxide should not be used’ 9. “.__ fosm is the
in .__* areas dus to its only Ioag uséd in runway foaming operations.
capabilities. " ; ' .
> - ’ REFERENCE .
8. Wet water is used on ) * R .
class "A" fires. 1. AFR 92-1, Fire Protection Program.
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o PRINCIPLES AND THEORY OF COMBUSTION
OMECTIVES - -
Aftu; completing this ltudy guide and your classroom instructions, you will be able
. to?
1.  Identify i:‘rinciples rchting to chemistry and phyucn of combustion. '
'S 2. Identify cl\aucteristicl and haurdl of f}f-nble ntnrhllf.w C e - -
3 INTRODUCTION e h the three components-of fire separated

The history of fire began with the
first stages of min. Fire has beed an
essintial factor in the dcvelop-ent -of
civilization over since its discovery.

It is also true ‘that many great disasters
and much destruction have resulted: from
fire. It i3 understandable, thenm, that

" seldom-is. the nubjoct of fire mentioned :
that it does: not indice fear. The .purposes *
of this study guide is to familiarize
you with, the various properties of fire
so that you may have a basic understanding
of fire, eliminate this inhereat fear,
develop a heslthy respect for fire, and
perform ‘the varidus fire protection functions
4ntelligefitly. - During this mquct, your
instructor will perform several demonstrations
to illustrate some of the important pointn.

INFORMATION
WHAT IS F7" "7

Buiully fire (cu.  istion) may-be
defined as rapid oxidation with the evolution
of light and heat. You must know when
& material vill oxidize upidly enough
to, produce light and heat. Understanding
this will help you in controlling and
extinguishing fires. This knowledge will
also help you to understand and practice
Jire prevention ptinciplu which are a vital’
function of the fire protcction organization.

COMPONENTS

Combustion or fire may be broken
down into three basic components. - These
are fuel, heat and oxygen, all of which
mus> be present ‘and'in the proper proportions
to create a fire. Thece. components are
often compared to the sides of a triangle
called the firs triangle. Yigure 4 shows

a1

~

and properly combined. Notice in the
triangle.that only when all three

compcnents are combined in their proper ¢
proportions will fire exist. Since ‘
each of these components 45 essential

for fire, let us discuss each one
individually.

Fuel - -

Fuel ca\n be dgﬁ.ncd as any substance
or material (solid, liquid or gas) used
to produce heat or power y combustion.
Ordinarily, when the term fusl is mentioned;
you think-of materiils such as wood, :
paper, coal, -gasolins, etc. iovmr,,‘
from the chemical standpoint, only -
the fuel elements ars tonsidered in .
determining what is classified as a fuel.’
To understand how a fuel burns, we

- must first discuss the ,fu‘l elements.

The common fuel elements are carbon, F
hydrogen and nulphut, all of vh}ch

enit flammable vapors. ‘ All comson .
fuel> contain ‘one or more of these
elements. In some forms, such as wood,
they must be heated to releasec flammable-
vapor3 while in other forms, such as
gasoline, vapors are resdily given

off at room temperatutes. It must

be understood that most fuels must

be in vapor form to burn. This explains
vhy some fuels are more difficult to
ignite than others. PFuels, when heated,
will go thtough several stages -such

as flsshpoint and .£irepoint.

. FLASHPOINT of a substance is that
tmpcutun at which a fuel gives
off a very limited amount of vapors. .
When these vapors ar¢ mixed with air
and ignited the flame vill flash across
the surface but will not continue to
burn.




HEAT

FUEL
REMOVED :
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REMOVID

Pigure 4, Fire Mmqlc.

unronrr of a substance is the lowest . ‘be generated within the substance itself, r
temperature at which vapors are given This can be caused by a chemical ‘union
off fast enough to support continuous of the oxygen in .the air and the aubstances
combuetion vhen mixed with air and ignited. and is called spontanecus heating.
~ Olly rags and stored green hay are

At both nuhpoint and firepoint, only . examplea of some materials mbject . .
vapors are given off and will not burn T to spontanecus heating. . .
unless ignitéd by some externsl heat .°
source. ) If spontdneous heating of a material

is.alloved to continue and the generated
IGNITION TEMPERATURE of a substance heat is confined to the utotid, the
is that’ t-pcutun required to initiate temperature of the material will continue
or cause eelf-sustained combustion to rise until it reachos ite ignition
independent of an outside source of ignition. temperature. This self<ignition of .
The ignition temperature will vary for a-material is called spontaneous ignition.
each given fuel. Some of the conditions An cxuph ‘of spontanecus unition .
,Which may effect the unit:l.on temperature is a fire.in stored, oil rage. without
‘of liquidse and gasas are the percentage. the application of heat from eome extarnal
of vapor or gas and air mixture, size and source. This chemical reaction can
shape of area vhere ignition takes place. and doee take place in many substances.
and is the cause of many fires in such
The ignition temperature range for places as family dwellings, hospinll
most ordinary combustible materials varies and aursing homes.
botwun 300’ .to 1,000°F, . -

CLASSES OF FIRE L
m hut necessary. for unition may IR
come from 4n external source, such as To aid the firefighter in selecting
flame, spark os: ftict;on It uy,alno Lo a -uinbloeagont to o;ttinguiuh a fire,

’ /' ’ . . 32
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1t has bean-necessary to. group fires ints

four genezal classes.

Classes of fire,

. types and examples au as follmx

Classes Iype

lu

A Natuul Fibers Wood, papcr, trash,

<

B Liquids

c Electrical

D Metals

Heat

etc, -
Fats, oils, gresases,
gasoline

Involves electricsl
current and wvhen
electrical current
is turned off may.
be either class
Aor B fire

Combustible metals
such as magnesium

Basically, heat is defined ae that
condicion vhich causes the temperature of-

a substance to rise.

Heat may be produced

from any of the energy producing sources

as shown below:

Energy Source
Mechanical

Chemical
Electrical

ALLLIMITS % BY
voLUME

Examples
Friction

Oxidation )
Spark,” lightning

Colpr.ui;n

‘tanks
Solar Sun's rays
Atomic -Atomic fu;ion

The three imost Common sources
which may be-encountered daily are
mechanical energy, chemical energy
and ‘electrical energy. You have already
learned of flashpoint and ‘firepoint.
These are temperatures. of a fuel .at
which fla-abl. vapors are given off
and even though they are -mixed with
air will not burn unless ignited from
sn external source.

Oxygen

Oxygen, an elsment, is an odorleu,
colorless, and tastelese gas-forming
approximately 21% of the air we breathe.
Oxygen, itself, is ncnflasmable; however,
it .actively supports and accelerates
- combustion. In order for an oxidation
reaction to take place, a combustible
subetance (fuel) and an oxidizing agent
must be present. The most common oxidizing
material is the .air we breathe. Oxidation
may be divided into three general classes:

. . 1. Slow oxidation takes place.
in rust and wood rot. Oxidation is
taking place so slowly that the heat

. generated.is given off as fut aa it

is produced. r

TOO LEAN

1.3% GAS  UPPER

N MT% AIR LY

5.2% RANGE

6.5% GAS LOWER

85.3% AIR * LiIMIT
O TOO RICH e
Pigure ‘5. Explosive Limits of Gasclifie.’
‘ 33 ‘

rilling of stong. qa

#1




T
CONVECTION

\ thure 6. Transfer of Heat.
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2. Rapid oxidation takes place N
in combustion. Oxidation.ie rapid enough
to produce light and heat.that can be
eeen and felt.

3. Ultra-rapid oxidation oécurl
during exploeions. Oxidation ie so rapid
that it appeare to be instantaneous.

-The major difference between the three
clasees is ,the amount of-heat given off
during a period of time and the rate of
fuel consumption.

OXIDIZING AGENTS

Oxidizidg agente are of great concern
" to the fire protection epecialiet becauee
they readily yield oxygen to etimulate
combustion. Some-oxidizing agente that
will intensify or increaee the burning
rate are chlorates, nitratee and peroxidee,
all of which give off oxygen readily,
-especially-wvhen-hested-or involved in fire,

" EXPLOSIVE LIMITS

The mixture of dir with fuel vapors
forms the exploeive limits of each fuel.
Exploeive limite range from the-minimum
to the maximum concentratione of fuel vapore
ard air that will burn or cxplodc on contact
vith a eource of 1(ﬂition. The minimum
amount of fuel vapore mixed with air that
vill either burn or explode ie called
the lower explosive limite. The maximum
amount of fuel mixed with air that will
burn or explode is called the upper explosive
limite., Anywhere in between thase two limite
ie called the explosive range. The
axploaive ran;clof gasoline ie. ehowm in
figure 5. NOTE: The intensity of a fire
varies with the concentration of fuel

'vaporl. R

Hare are other gasee and their exploeive
limite.

;ggl Lower Limit Upper Limit
Acetylene 245% 36;02
Butane. 1.62 - 8,52
Propane 2.;2 9.5%

JP=4 1.32 6.5%
’ ) 35

Definition of terms used in
combuetion:

1. Intensity - the force of
energy of a phyeical agent and ie
proportional to the vapors given off
and the ratc of air eupply.

2, Propa;ation - may be defined ~
as the epread of fire.

3. Magnitude - may be defined
as the eize or greatneee of the area
involved. The magnitude of the fire
is dependent on the surface area of
the fuel which ie expoeed to the air.
The more eurface area exposed, the
greater the magnitude.

HEAT TRANSFER

Tranefer of heat is reeponeible
for the etart and extinguiehment of _ .
moet firee, figure 6. Pire propagatcc
(epreade) through the trsnsmiseion
of heat, liberating fresh vapore to
support co-bultion. Heat may be transferred
by one or more of the following methode:

1. Conduction - the transfer
of heat from one body to another by
direct contact.

2. Convection - the transmieeion
of heat by moving currente, either
a liquid or gae. Moet homee are heated
by convection.

3. Radiatidén - the transmieeion .’
of heat from a heated body to a coldcr
onie by heat raye through in:crvcnin;
epace. Heat transfer by radiation
is much the eama ae light traneferred
by light raye. Thue, hsat coming to
us from the eun or from cloee proximity
to a firc ie an cxlnplc of radiation.

PRODUCTS OF COMBUSTION

Combustion resulte in the liberation

of certain other compounde, called

the product of combustion. The action

ie a reeult of the chemical change

and the .union of oxygen with the fuel
elemente. While there are many gasee
given off in.the burning’ process, four

of the most common gases that will

be present in moat firee are:




1. 1120 = water vapor - which ie
the union of hydrogen and oxygen during
wu.umn

2, 802 = sulphur dioxide or. the
uniting of sulphur and oxygen.

3. €0, - carbon dioxide or the
uniting of carbon and oxygen. 002 is an

inert gas and is the result of complete
combustion, RN

4. © - carbon monoxide -~ a result
of incomplete combustion, such as in
swoldering fires and is a highly flammable.
"and"tox{é gas.

In summarizing, the science of fire
protection rests on t!}ese principles;

4. Fuel elements are
and

all of wl;ich emit flammable vapors,

5. If spontaneous heating of
, & material is allowed:-to continue and
the generated heat is confined to the
material, the temperature of the
) will continue
s

to rise until it reaches it

. temperature.

6. To aid the firefighter in
selecting a suitable agent to
. . a fire, it has been
hecessary to group fire intb
. T T T T 'gzeneral classes.

Heat is defined as that

(1) an oxidizing agent, a combustible material, rise..

and an ignition source are necessary for
combustion, (2) the combustible material
must be heated to its firepoint hefore

it will burn and (3) combustion will continue
-util the fuel is consumed or removed or
until the oxidizing agent or air is below
the point which will support combustion,

or the combustible material is cooled

- below its ignition temperature. ‘Every

method for prevention, control or
extinguishment of fire is based on one
.or more of these principles.

QUESTIONS
" Answer these éuutions on a separate
sheet of paper which will be given to

your instructor for correction and evaluation.
Do not write in this book.

1. rire (combustion) may be defined
as
with the evolution of
and .

2. Combustion of fire may be broken

down into three basic components which are
and

o
3. Fuel cui be defined. as any ‘subs:nnce

or materiai (
or

L]
) used to produce
or

T

by combustion.

’ ‘

7.
which causes the )
of a substance to
8. The three most common sources

which may be encountered daily are
energy,

energy, and energy.

9. Oxidation may be divided
into three general classés which are
oxidation,
A oxidation and
! oxidation,

10. The pinimum amount of fuel
vapors mixed with air that ywill either
burn or explode is called the

limits,

1l. The maximum amount of fuel )
mixed with air that will burn or expiode
is called the

limits.

12. The transmission of heat
by moving currents is called .

13. The transmission of heat
from one body to another by direct
contact is called - .

14,  Heat coming to us from the
sun or from close proximity to a fire

is ,called . .
_ REFERENCE . .
1. AFR 92-1, Fire Protection Program.

a




Fire Protection Branch
Chanute AFB, Illinois

NATURAL COVER FIRES

-

0BJECTIVES

Y

1. Identify principles involved in natural cover firefighting..
. . ¢

2. Identify the principles involved in various methods of controlling and -

extinguishing natural cover fires.

3. Identify principles relating to the tools and equipment used in natural cover

firefighting. —
INTRODUCTION

-

Natural cover fires involve.-grass,
weeds, grain, brush, forest or any other
plant life. Forest fires are no doubt
the most costly and far reaching of all
natural cover fires. Forest fires involve
more than the immediate monetary loss. This
is insignificant when compared with the
.effect on the future water and timber
supply, plus the loss of hunting, fishing,
and recreational facilities; to say nothing
about the loss of life that may occur.

Forest fires are also of great concern

to fire protection personnel because they
frequently involve farms, villages and towns.
For this reason fire protection orginizations’
are called upon to combat both structural

aud natural cover fires.

INFO{ MATION
PREVENTION AND CONTROL

In recent yedats, the nation has become
- 1increasingly conscious of the importance

of the prevention and control of natural
cover fires, espeéin;ly forest fires.

Causes

The great majority of natural cover
fires are caused by man and are results’
of carelessness.” The natural elements,
such as lightning and the sun, are
responsible for the remainder. Carelessness
on the part of hunters, campers, fishermen
and local residents account for more fires
than any other cause. Some of the other
causes are locomotives, burning rubbish,
lumber operations, and arson.

' : , , 5 .37

After completing this study guide and your classroom instructions, you will be able
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Methods of Prevention

" The wost effective means of preventing
natural cover fires are educational
programs. These programs fall into
the areas of law enforcement, established
restrictions, education and training,
and the complete elimination of fire
hazards in critical areas..

Detection }

Prompt discovery of ‘these fires
is essential in achieving quick control
and limiting damage. In areas where
efficient detection, control, and
firefighting organizations are present,
fires rarely get out of control, and
damage is kept to a minimum., These
methods of early detection are: ground
and air patrols, and forest fire observation
towers. -

Use of Aircraft |

Aircraft can also be effectively
used in combatting and controlling
natural cover fires. Various types
of aircraft can be used, some to tranmport
men and supplies, and some specifically
to haul material to directly combat
the fires, Aircraft are especially
useful in remote areas that are devoid
of trails and roads. Parachute jumping
firefighters started training before . .
World War II and they have expanded '"
and  {mproved their effectiveness each
succeeding year. After the war, the
Alr Force conducted many .experiments
and tests, especially with the helicopter,
in combatting natural cover fires.

EERN
’
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For extinguishment of .a forest fire with
aircraft, the "water bomb" dropped at fire
breaks and other airborne devices are being
-tested by-the Air.Force and civilian
organizations.

EFFECTS OF NATURE
-(WIND, RAIN, AND DROUGHT)

W
!

The rate of burning of natural cover
fires depends primarily on the velocity
of the wind, type and abundance of fuel,
and topographic conditions.

"Effects of Wind

‘The wind can cause a natural cover
fire to burn with greater intensity and
cause it to propagate faster by carrying
a greater amount of fresh oxygen to the
fire. The wind 3lso carries the heat
to the unburned fuel thus causing it to
vaporize faster.

Effects of Rain

Rain can be a great help in the control
and extinguishmen of a natural cover fire.
Water is a very good extinguishing agent
on forest fires, especially when deli»ered
on the fire as in rain.

Effects of Drought

Drought can greatly effect the burning
of a natural cover fire. Primarily, it
allowa the fuel to become excessively °
dry. This, in turn, means that the ‘fuel

“will vaporize more easily and in final result
-burn faster.

TYPES OF NATURAL COVER FIRES

The four distinct types of natural
cover fires are: .(1) ground fires, (2)
surface fires, (3) crown fires, and (4)
spot fires. ZXach type is subjecc to variation
in sperd of fire propagation, size, type
and quantity of fuel involved.

Ground Fires _

-

‘ These are fires that travel at ground
level or below the surface. Dry leaves,
husug (material formed hy decomposition
of yagetable or animal matter in or on the
80il) peat and other organic materials which
haye bcconc part of the ‘soil are the fuels.

’
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.for hundreds of yards from the fire

. fires.

Surface Fires

These are fires in graaa, weeds,
grain, rush, and shrubs. This type
of fire travels above ground level
and rapidly 1if the wind 1s high and
the fuel is dry and abundant. The
heat is intense but short lived because
of the quick burning charactcriatic -
of the fuels.

Crown Fires

-~ -Thase are fires in the tops of
trees and in high brush. . When the

heat is generated by burning fuels heat
at the surface is intense, the fire
advances upward on the dried lower

linbs of trees and continues to burm

in the tree tops. This condition occurs
mostly in coniferous -(cone bearing
trees, such as pine and cypress) forests
and then only on stesp slopes, in draws
and canyons, or during high winds.

The crown fire is the most dreaded

of all natural cover fires. The enormous
flame areas sucks oxygen from the air

line, which in turn, generates such I
intense heat that direct control is

almost 1apoasib1¢. Indircct mnethods,

such as fire breks, either natural

or manmade, and backfiring are. the

best nmeans of controlling large crown

<«

Spot Fires

These are fires atartcd in advance.
of the heads by wind blown sparks or
bits of burning mgterial.. Spot fires
are capable of creating a dangerous
situation. A number of spot fires
may merge and create a new head in
advance of the main fire. Men and
equipment may be trapped between these
fires, and large losses may result.
A well organized patiol must be constantly
on the alert to locate spot fires and
get them under control before extensive
damage rclulta.

PARTS/TERMS USED WITH
NATURAL COVER FIRES

Fire Line . . .

The perincter, or fire line, ia
the hottest part of the fire. However, °
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PARTS/TERMS_USED_WITH
NATURAL COWER FIRES .

Fire Line

The perimeter, or fire line, is the
hottest part of the fire. However, natural
cover fires are best copntrolled along
, the fire line.

Fire Head

The point where the fire is progressing
the fastest. A natural cover fire may have
several heads, depending on the type,
abundance and location of fuel. Fire
heads genetally travel with the wind.‘

Fire Tail - .
‘ Thé upwind portion of the fire. This

is the point where the progress of the
fire is usually near the origin.

Fire Flank

All portions of-the fire line between
the héad and tail are called flanks. The
burning section between the heads is also
called the flank, . .

"Fire Area

The burned out area within the perimeter
of "the head, tail.and flank of a natural
cover fire.

Running .Fire ‘

This fire moves with the wind, and
the rate of burning depends on the velocity
of the wind, type and abundance of fuel,
and the general pattern -or contour of the
surface. 'The head of the fire travels
at a rate proportional to -the wind velocity.
Wind carries additional oxygen to the
fire and increases the rate of burning.
Fire heads move faster uphill and through
draws or canyons than on level ground
or downhill; other conditions remaining
equal. A running fire should never be .
controlled from the uphill direction. This
involves a high risk to men and equipment.
The correct point to begin control is at
the tail on the upwind side of the fire
line or at the head of the fire when it .
tops a crest or starts its downhill burning.

- -
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Fire Breaks -

Fire bfeaks are Cleared areas,

Naturzl fire breaks are lakes, rivers,
Other

creeks or bare rock formations.
fire breaks are roads, survey 1lines,
transmission lines, or cleared areas.
Fire breaks should be twice as wide

as the height of the material in the ™.

area where the fire break is to be
constructed. For example; trees that
are 50 feet high will require a fire
break 100 feet wide.

Fire breaks must

\\
AN

\/'

be cleared of brush and grass to prevent

of the major fire.

fire from traveling through these
flash fuels. . - Ny

Backfiring -

Backfires are employed to burn
back toward the advancing head, thus
creating a fast fire break and stopping
the fire because of a lack of fuel.
Backfires are normally used where a suitable
natwork of fire breaks already exist.
However, improper backfiring can cause -
loss of control of the fire and may
trap personnel working on the line.
Backfiring should not be attempted
except on the orders of the person
in charge of the operation, who is,
fully aware of existing conditions.
In a backfire, small areas are burned
under controlled conditions in advance
This eliminates
fuel ‘that the fire must have to continue
spreading. Thus, when the fire reaches
the point whera you have backfired, .
a fire break:has been established. ‘
Backfiring should not be attempted . N
except under conditions which will
assure that they will not get out of
control. Improper backfiring causes
loss of control of the fire and may
trap personneél working in the area.
The wheraabouts of all men and equipment ,
mist be known at all times before any
backfiring is started. Before a backfire
is started, sufficient men and equipment
must -be on the job to control the -
resultant fire. Wind directions’ and
speed must be considered in conjunction
with the natural or artificial fire .
breaks in the area. Whenever possible, ’
the backfire should move directly ‘toward
the ‘advancing head of ‘the original.
fire. At, this point, the.yain'fire
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will ba halted. Great damage and loss of
lives and equipmant may result when backfires

are improperly axecuted.
Artificial Barriers

Artificial fire barriers consist.of
roads, highways, survey lines, pover lines,
or any-other manmade barriets that wiil
inpede tha progress of the fire. Specific
1lines.may -be -cut -for -preventing the spread , ) e T
-of fires previous to the time of outbruk. ) Figure ,7° Dowble Bit Axze.
Pire breaks, those manmade obsticles formed
" to stop the spread of a fire in a certain . Double Bit Axe

‘axes, the time of the fire, must be at
least twice as wide as the height of the
_ ‘surrodnding natural cover fuels in the
ares to prevent falling materials from vhile the other bit may be used for
igniting fuels on the other side. These ) chopping roots or material on the ground.
fire breaks should be cleared to conform See figure 7.
as nearly as pouiblo with the ridge
lines and to connect all natural and .
artificial fire barriers, -thus fom:l.ng . ¥ ’
one continuous obstruction to the progress
of the fire. Ome of the most effective )
barriers to the spread.of a natural cover ) R
fire that you can create in a very short ; :
- ‘time and with li.litcd equipnent is the
backfire.

Natural Barriers

P
LA
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The edge of ‘one bit may be kept
relatively sharp for smooth cutting,

‘Natural fire barriers conaist of lakes, .
rivers, creeks, deserts; rock formations, Figure 8. Single Bit Aze. e
and bare ;round area. These natural ' -
barriers vill halt a natural cover fire 'Single Bit Axe .
that burns up to them. Your job then
is to control the fire and force it to The lin;lc bit axe, figure 8, ia
burn into such areas. This is nomally particularly useful in mop~-up work, 7 -
done by the use of artificial barriars ,  Where the head servee vell in knocking N
and fire breaks. stumps, logs, and other heavy fuels
apaft. In the hands of unskilled man,
PIONEER TOOLS the axes, regardless of the type, must
) be used with utmost care to insure maximum
The tools normally used to fight safety.

natural cover fires are pioneer handtools.
They include chopping tools, lcraping
tools, and diuin( tools, . R i

Chopping TooIs

Chopping tcols are most commonly
used by forest firefighters for gsneral
chopping work. .




Pulaski Tool

This is actually a combination tool,
which’ has features of both the axe and
the llttock, and is thus siitable for cutting
and digging, figure 9. The tool is excellent
for cutting small trees. This is a
well-balanced tool using a regular double®
bit axe handle. ! #

¥igure 10, Brush Hook.
Brush Hook y

This is a good tosl, figure 10, for
cutting small trees, brush, heavy weed growth,
etc. When necessary, it can be used for
chopping heavy material, but an axe is
preferred for this type work. This type
brush hook is sharpened on the.inside
of the curved portion and along the continuing
adjacent straight edge. Usually the point
is left unsharpened as a safety precaution.

o

FPigure 11, Scytha.
Scythes
The scythe, as shcwﬁii; figuré 11,
is used for cutting grass, weeds, grains,
etc. Only the inside curved portion of

- 41

the blade' is sharpened. Maximum safety
precautions must be exercised when using
this tool. - v

&raping Tools
These tools are used primarily for

moving and scraping light fuels directly
on the ground.

FPigure 12. Brush Rake.

Brush Rake N
This tool, shown in figure 12, ?

is especially adapted to fire line raking °

and curring in light brush., The tool

weignts about four pounds., Other_types

have a scraping blade made on the top

of the rake similar to the'Mcleod Tool. .

.
>

Figure 13.
McLeod Too'ﬁ'

MoLeod Tool.

This tool is a conbination heavy
duty rake and hoe, designed for cutting
matted brush and heavy grass and for
general rake work in medium cover. See
figure 13, It is best suited to soil
conditions where rocks and small shrubs,
such as huckleberry, are not too abundant.
The tool is about 11" wide and is equipped
with a 48" handle:®

.

L}




<Y
— 4+
/ 371X0.83

_ 3

Fiéun 14, Leak or Broom Rake.

Lgaf or Broom Rake
Various typcs of leaf or broom rakes
are'used in fire line construction. Brooms

leaves, Where. little grass or brush is
involved. PFigure 14 shows one type of ¢
metal broom. for heavy duty sweeping or &
beating out fires. .

~ ] I S
o ) .
_ﬂ S71%G 8
Beater.

Figure 15.
Beater '

Beaters (figure 15) are used mainly

in fire suppression, working best in light.
grass or grain fields. The bcnter ordinarily
“1s laid on the fire edge and moves °
progressively along the line. Hard swatting,
especially in a vertical manner, should

be avoided as this tends to spread the

fire.

+

Digging Tools

These tools are used primarily to
get below the surface of the ground.

- I '0\.’
friiéurq 18. - Shovel.

.

‘are used to move light fuels -such as hardwood’

Figure 19.

Shovel

Figure 16 shows the long haundle,
round~point shovel that is most commonly
used for suppression work. It is quite
common to sharpen one cdgc and sonetimes
both edges of the blade to -lka the
shovel function better cs a’scraping v
tool in creating a clean fire ‘break.

-~

— .
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Figure 17, Pick Mattook.

Pick Mattocks

The mattock, figure 17, is used
for digging. The wide blade 1is useful
in loose soil, while the pick may be

used in rocky or exceptionally hard .
soil,
L, = —D)
212093
< . )
Figure 18, Peavey or Cant Tool.

Peavey or Cant Hook

Peavies or cant héoks are used
for turning and -oving large logs,
figure 18,

Back Pack Water: Extinguisher.




: * SRECIAL EQUIPMENT >

r
Back-Pack Extinguishers:

This extinguisher is designed for
and grass fires and- other special
The tank is carried

" brush
uses, figure 19,

on the ‘back of the operator. The extinguisher

has a trombone-typs pump -it the end of

the discharge hose. It” is operated by

woving the sl¢eve on the pump back and

forth. The capacity is five gallons,

with vater as the extinguishing agent.

The operator can spray a stream of wster
*30 to 40 feet.

I4

Portable Pumps -
These are pumps that can be carried
by two or four men and set up at a source

of water so that watei can be pumped directly

to the fire through hose lines. There
are two general classes of portable pumps,
some powered by a two-cycle, and some

by a four-cycle engine. Generally, they
are single-stage ccntrifugal~Pu-ps.

Hose .

Hose used. in natural cover firefighting

comes in two sizes. These sizes are 1"
. and 1-1/2" and are used in conjunctiion
th the portable pumps. _

chanized Héavy Equipment

raders, bulldozers, and trenches are

sed primarily to clear wide strips of
bare scil in the path of an oncoming fire.
Use of thesé large machanized pieces of.
equipment surpasses all other iethods

of fire line and fire break comstruction
in heavy forest fires. . However, they
require costly equipment to move them

to a Jesired location, and in many cases,
unless improved rosds are available, they
cannot be brought into use at all.

» 5308 and the A/S32P-8 Firefighting Vehicle

When the Air Force becomes involved
in fighting natural cover fires, whethér

Heavy equipment, such as plows, drags,

on base or for mutual aid in the surrounding

coumunity, we;use the 530F and the A/S32P-
8 pumpers. The 5308 pumper has a 6 X
6 (six wheels on the ground and six wheels
drive) -flitiry chassis., It holds 400

N

~
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gallons of water and can essily be
equipped with handtoola.

The A/S32P-8 pumper has a 4 X 4
chassis; it carries 600 gallons of
wvater and 55 gallons of foam. Both
pumpers are very mobile over rough
terrain making them very effective
for natural cover fires.

Contro]

Fire control can best be defined
as: "Reducing or retarding the rate
of burning."

Extinguishment

Dirt (mineral soil) is the most
common extinguishing agent because
it is the most abundant agent vhere
you may be fighting fire. Extinguishment
is the complete elimination of the
fire.

METHODS OF FIGHTING NATURAL
COVER FIRES

Sectional Method

The sectional method of firefighting
is best used.against a slow moving
natural cover fire. In the sectional
method, a unit of men is placed in
a specific section of the fire line.
A unit of men thus placed has full
responsibility for all firefighting
efforts in that sectlon. Its mission
is to stap thé forward progress of
the fire, extinguish it at the fire
line, perform mop-up operations, and
execute any other action necessary
to assure complete control of the fire.

One Lick Method of Firefighting

In the one 1lick wathod of natural
cover firefighting, a unit of men is
placed on the fire line and work in
a specific direction., One or more
men in a'unit might knock down the
hottest portions of the fire with backpaci:
extinguishers, when they are available,
and proceed. along the flank of the

fire. Behind the initial unit, men

pass through with axes, mattocks, or

other toals; each man taking one "lick"
with his specific tool at the fire

or at- constructing a fifre break. Xor

-




.~

example, the men with axes, who are grouped use of fire breaks or barriers, both
together, may encounter, a small tree directly natural and artificial, to stop the ., R
in the path of the f:lu. . The first man progress of the firs, ' .
would swing once at the bqe of the . ) ; . ‘o
‘tres and move onward. If the first man Self-Protection (Safety)’ ' . ..
fails -to complately sever the tree from ’ '
, 1ts base, the -second man would strike ~ When fighting natural cover fires, - B
the trse in the same spot. Severing the ‘ you must be conltnntly avare of the :
tree, the second man would move omn., If dangers present to 'you. All nonessentrial — ~ :
it is unnecessary for the third man in persnntiel in the fire area should be . ’ X
line to make a stroke or ‘lick" at that . vamcd’ of the danger and wacuaud. ) B
particular point, he would throw the Buildinu endangered by the fire should v
tree from tha path of the fire so that be exanined for occupants that ueed ’ N |
it would not-become involved in the fire. - to be evacuated. This will reiuce . " -
3ehind the axeman would be several men the life hazsrd for the .occupants;and .
who should be forming a fire break with ' for you as well, since you will not.
. their tools. - PO then be forced to return later in an. .
attempt to rescue svch ‘parsons. You ¢ y
Direct Method of Attack , should alvays be on.the alert. to keep', . -
. T . yourself from bccuin; trapped by the.
The direct method of attack is very fire. Natural cover fires can move c e
. sffective against natural :cover fices, at extremely fast speed. If it appesrs s
but“should be attempted only when'you that you might becoms trapped by a fire * _ , - T
ara involved with a moderately hot fire. ¢ ~or 1f you find yourself lur:oundld ’
. If the fire is extxcmely hot or very . by a number of spot fires that are ;
‘fast running (these two conditions usunlly ) clolin; in, you should try to: find , N
go together), close approach to the ‘' some sort of refuge. Rivers, streses,’ .
fire might be impossiblu-and very dangerous. lakes, fire breaks, and gulleys offer T oa
Either the sectional or “one lick" method ° 3 relatively safe refuge from the heat :
L of personnel organization can be used of an approaching ‘fire. If you are: 9
to attack the fiu directly. ' - trapped by a fire or if you find yourulf . - .
ahead of a fast moving fire and no: : i~
You lhould approach on the flanks refuge can be found, there is one "last o
of the fire using whatever cxtinguilhin; chance” acticn ‘that you could take. 8
equipment is available to combat the By lying.face dawn on the ground and .
fire. By extinguishing the flanks of coverin> your head with your' coat or .
the fire, you force the fire to turn shire (wetted if possible) you can.
away from its natural path of spread . escape mos: of thk fire hesat., Then, ,
ia front of the'wind. Since the fire vhen the head of the fire approaches
® is .no longer moving directly with the and the heat becomes toc intense, you
wind, it will start t5 lose some uf its can try running through the head of
spread and heat. As you continus to. the fire to the burned out area behirnd ' 4
turn the fira by extinguishing the £flank, it. If the vegetation is not too rhdck
* eventually the only direction of travel or the.head of the fire too wide, you
available- to the fire is’ against the ° stand ‘a good chance of escaping this .
wind. At this po:l.nt the fire 1s at ° . way. Remember, this is a "last chance" .
such a disadvantage that total .extinguishment action. You stiould maka evary effort s
is relatively easy. to avqid a situation that would call
. for such action. One of the most important
Indirect Method of Attack ’ self-protection ‘thoughts to kaep in
’ ‘mind when fighting a natural cover -
The indirect mathod of attack is fire is your location in relation to
effec=ive on all types of fires. It fire travel. As an example,. never
is most effective, ho‘uv.r, for use against attack a natural cover fire when &pproach
very hot or fast running fires when close . necessitates travel in a draw, valley,

or canyon, If the fire cannot be stopped
or if -the wind direction and speed: l
were. to change, you could very qu:lck‘lyf L

approach o the fire erea by firefighting
psraonnel is impractical. This method
.of natural cover firé control entails the

g
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find yﬁbglciﬁgé‘flpiyg an approaching fire
head with no place to go.

Patrol and Mop-Up

T

<

: Once the fire in one sector is under
control, ‘you should make provisions to
‘prevent the fire from jumping the fire
line or reigniting. To do' this we place .
men at intervals.along the fire line.
Then we equip them with shovels, backpack
extinguishers and .qther available equipuent
to protect the area and assure that the
fire will remain under control. Siuch
& group of firefighters on patrol can
cover an area for several hundred yards
outside the fire line, searching for spot
fires and extinguishing them promptly
upon detection. If the spot fire is large
or cannot be controlled, help 'should be-
sumcned- before a conflagration evolves.
When the entire fire line is<under control
and all progress of fire heads -is stopped,
mopping~-up procedures should.be started.
" These include the extinguishment of every
spark or ember in the fire area, because
burning smbers, swoking logs, or burnad
foliage may flare up with the first gust
of wind, - Mop-up is best accomplished
by working.one strip or band of the area
at a time. A band extending a certain
distance inside the fire 1193 is mopped-
up first. Then, other blndc of specified
widths are covered successively until
the entire burned area has /been covered
and the last spark put out

QUESTIONS

04
™

Ansver these guestiops on a separate
sheet of paper which will be given to °
your instructor for correction and evaluation.
Do not write inlthis~boo .

I
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4

of natural cover
fires,

1.
‘fires are

The |four types

}
2 fires,
fires,

fires.

and

is the ~

L a— the
i

-+ 2+ The fire
point vwhere the fire is

fagtest.
L
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3. The point where the. fire is.
usually near-the origin is called ‘the

-All portions of fire between.
and tail are called

te
the
the

5. If the tallest timber is 100
feet, the fire break should be
feet wide.

~

6. Rivers, llkkl, crecké; and
bare ground are called "~ barriers.

7.
barriers are called

Roads, highways, and manmade
~ barriers.

8. The different methods of fighting
a natural cover fire are called the
nethod,
method,

Ly

method, and
method.

<

9. The method to use on a very
hot- or fast rumning fire using fire
barriers is called the
attack.

&

»

10. The
is best used against a s
cover fire.

low moving natural

11. _ If a unit of men is placed
on the fire line ard work in a specific
direction this is called the
" method.

”

12, If you have turned the direction
of . of the fire so the
only travel available is against the
wind, then you~have used the
: method of attack.

Fire confrol can best b¢ defined
or

13,
as

the rate of burning.

14. Tools normally used to combat
natural cover fires are czlled -

o

REFERENCE '
1. AFR 92-1, %ire Protection Proggnm.)
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Fire Protection: lglac'h"\
Chanute AFs, Illinois

o

MISCELLANEQUS FIREFIGHTING
OBJECTIVES

to:

After completing this study guide and your classroom instructions, you will be able

1. Identify principles inwlvﬁ in l:bc,lianeoui firefighting.

2. Identify the principlu involved in various methods of controlling and

extinguishing nilscellaneous fires.

INTRODUCTION
.. TYPES OF MISCELLANEOUS FIRES
- Sanitary Land Fill Fires

There are basically two types: of
land £ill fires which are municipal dumps
and land £ill areas. Municipal dumps.
are for disposal of class "A" combustible
materials orly where burning is allowed
umder gbntrolled or ideal tonditions.

Land fill areas are for landifill purposes
only. Class "A" materials are the only
type of materials dispased of in this -

area and burning is ot allowed., This
is the besz method of disposal because
there is no burning and there vwill be

10 pollution involved.

Control and extinguishment of sanitary
land fill fires will be by the use of
fire breaks or barriers. The most comson
- extinguishing agent will be water or water
fog and the seccndary agent will be earth.

Dumpster Fires

Dumpsters are located in access areas
around buildings. They are for limited
storage of class "A" miterials only. There
is no burning allowed, but if a fire should
occur it should be extinguished with water
in the*form of a water fog stream or a
total saturation of the dumpster. '

Vehicle Fires
Almost all vehicle fires originate

on two systems, the fuel system and the
electrical system. The main hazard in

<

3. Identify principles rolatod to the tools and equipment used in miscellaneous
firefighting.

fighting a fire involving the fuel
system would be an explosion. You
would extinguish this type of fire
with carbon dioxide (CO ), foam or

dry chemical. thn conbating a fire
involving the electrical system, your
min hazard would be the possibility

of shock. When.fighting this type

of fire, you would want to select an®
agent which would not conduct electricity.
The only type of: ageats you could use
would be carbon dioxide, or dry chemical.
You should also guard against explosion
of the gas tank due to expanding vapors
by cooling the gas tank with water.

Electrical Fires

There are tvo types of electrical
fires which we will be concerned with,

these are mtors/gcneratoro and transformers.

You have two main hazards involved:

in this ‘type of fire. They are shock

and explosion. You will again want

to select an agent that will not conduct
electricity. There are only two types

of nonconductive agents, these are

carbon dioxide and dry chemical. You

may also use a straight stresm of water
applied in a whipping motion to extinguish
these types of fire,

Agritultural Fires

Agricultural fires are fires which
involve grain fields, grain storage,
or hay storage. In grain storage,
type of fire, we will be mainly concerned
with the hazard of explosion. We can
combat this type of fire by using

a ‘ unns71ao;17sé-1oa / 03 .




the direct or iadiract method of firefighting.
Our primary extinguishing agent will be
water and the secondary will be earth.

TOOLS AND EQUIPMENT

Thare are many tools you will be
concerned with in miscelianeous type
firvefighting., Ths proper care and
maintenance of ‘tools is-an ,inporunt safaty
‘factor to the individual using it as well
as to the personel working around him,
The individual who is using the tool
has the responsibility of the proper
maintenance and upkeep for the tool he

+is using at that time. IT IS NOT THE
RESPONSIBILITY OF THE CREW CHIEF. Hare
is a list of the tools which you will
be using to fight miscellaneous fires;
and their proper uses.

‘Axes

There are two types of axes which
you will be using. They are the single
bit axe and the double bit axe. The
double bit axe has two edges, one is
kept sharp for cutting and the other
odge is kept dull for chopping. The
single bit axe is used for chopping purposes
only. When using an axe; a constant
. awareness of safety by the user should
be practiced at all times.

Shovel

The shovel is a handtool which is
used to apply the secondary extinguishging
agent, earth, to a miscellaneous type s
fire.

Spanner Wrench

The spanner wrench is used to shut-
off natural gas lines to a burning structure.
It is also used to tighten or loosen
2-1/2-inch hose couplings and for prying
doors and windows.

Pike Poles
The pike is used to separate burning
materials or pull unburned materials

from a fire area. Example would be to
separate hay during a hay stack fire.

48

Rakes

We have two typas of rakes which -
are the fire rake or the leaf or broom
rake. Rakss are basically used to
clear fire breaks of light materials.

Bolt Cutters ’

Bolt cutters are a firefighting
handtool used to muke forcible entry
or remove obstacles which might stop
firefighters from performing suppression
tactics. It is particularly fast and
effective in cutting locks, bolts, tubing,
and certain size wires and cables.

Claw Tool/Crow Bar and Door Opener

These are tools which are used
for forcible entry into locked or jammed
doors and windows. Primary use of these
tools is prying.

SUMMARY

Miscellandous firefighting have
no set procedures and cannot be prefire
planned to give firefighters an idea
of how to fight or combat fires of this
nature. The senior firefighter on the
scene at the time 5>f a miscellaneous
fire sets up procedurss according to
the class and nature of the fira.

QUESTIONS

Answer these questions on a separate
sheet of paper which will be given to
your instructor for correction and evnluation.
Do not write in this book:

1. You will, follow

procedures in combating

fires, according to
of fire.

. and

2. fires are fires ‘
of typeés that cannot
be planned.

3. Upon arrival it takes
and on the senior
firefighters part to safely attack and
fires of this

nature.




4., There are /ealiy‘ 10. Agricnltural ﬁru are fires-

types of land £111 fires, which are vhich. involve .
SN . . -afd storage or
. ~ . With this ‘type of fire
' R . we will be . with the
50 "~ of s .
is the most utiatactory uthod of disposal . j ’ C
becsuse there is no %o there ‘u;:h The T m is
is no . iavolved. . g the ___________ has
. - -_— ___ for the proper .
. and and . for the tool
of canitary land FiI1 fires vill be by is using. ‘
the use of and x, 12, The 1s.an
* : ‘ wvhich is used to apply
5 ; the extin'uishiing agent, that is
7. ~Dupstcn frc locatad mar . , toa .
buildings.’ They are for type fire.
— :ft:il.:::;.n ] 13. In susmarizing,
' firefighting has no

procedure and is no

8. Most vehicle fires _
. ——— ) . to give firefighters
in two — vhich are the an ldea &rhw to or
-* fires of this
9. In electricsl fires, you have *
ui:nd types. Thay are REFERENCE

1. AFR 92-1, Fire Protection Program.

49




o

MODIFICATIONS

-

dﬂ‘-éLa& of this publicatiqn‘has (have) been deieted in
adapting this material for inclusion in the "Trial Implementation of a

Model System to Provide Military Curriculum Materials for Use in Vocational
and Technlcal Education." Deleted material involves extensive use of 0

military forms, procedures, systems, etc. and was not considered appropriate

for use in vocational and technical education.
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PR TR mue:nn Branch
Chlnutc A!l. Illinoil

OPERATiON AND SERVICING OF PORTABLE EXTINGUISHERS

0BJECTIVES

to:

. 4. Inspect a portlblc fire extinguisher.

2.
3.  BRecharge cxtingu.-hcrl using workbook. checklist.
INTRODUCT 0N

. Wre oxtinguishers are portable,
hand-operatsd appliances having a limited
capacity. Thay are provided for cncrg-ncy
use to &ontrol or cxtinguilh a fire in
its beginning or incipient stages. The
proper use of these extinguishers on the
early stages of a fire can prevent the
loss of 1ife and excessivé property damage.
0f course, these extinguishers sust be
in a location tht is readily available
and they must be capable of extinguishing
the fire.

INFORMATION *
. TYPES OF EXTINGUISHERS

The fire protection organization
is responsibile for inspection and
maintenance of fire extinguishers. Each
tyre of extinguisher is of value but no
cne type is equslly effective on all
classes of fire. The types widely used
in the Air ‘Force today will be covered
in this study ;uidc. They are:

1. Water (pressurized).
2. Poanm. ‘

3. Carbon dioxide (602).
4, ' Dry|Cheaical.

é’nssﬂri zed Water Extinguishers, Figure 32

In the Air Force today, the pressurized
water extinguisher is fast bacoming the
rule instesad of the exception. Today,
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T After complsting this study guide and your classroom instructions, y&u wiil be able

Identify proccdu:CI for rcpairing or rcplacing parts on cxtin;uish‘;;.

Psrform an operational test on extinguishers by completsly extinguishing a fira.

-3ABR57130-1-8G-110 /a 7

the 2-1/2 gallon pressurized water
extinguisher has practically replaced
all other sizes previouslyjused,

The-pressurized water extinguisher
will discharge water 30 to 40 feet
for effective use on class "A" fires
only. The forces used to expel the
vatsr are either 100 psi of storsd
air pressure or 100 psi of dry nitrogen.

INSPECTION AND MLHH!EMNCE PROCEDURES .
Monthly inspection of the pressurized
watsr requires a complete visual check
of the outside of tha extinguisher.

The pressurs gage should read 100 psi
without any physical damage. Ths pin
and seal should be intact and securad
around the discharge lever. The hose
and nozzle assembly should be free

of obstructions, cracks, and/or dry

rot. The outer container or tank should
be free of rust, cracks in seans or
dents. The instruction plats, head

and -nozzle-holder .must be, ths designated
parts for the particular extinguisher
and the hangar assembly intact.

Annual inspections require the
same visual check as the no&thly inspection
including an operational’ chcck which
maans discharging the contantl under
pressure. Once the dischargs u- complete

“the extinguisher must be clcancd, refilled,

recharged and replaced to the dclired L
location with a new copper wire -and
lead seal around the discharge lever.

WINTERIZATION. When the pressurized
water extinguisher is exposed to extremely
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. Figure 32. HWater Stored Pressuré Extinguisher.
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Carbon Dioxide

. M e * .o i s, -
Intogrel ports of the carben diexide oxtin.
gvisher arer 1) steel shell, 2) instruction plete
ond holding clemp for discharge horn, 3)
hose,; 4) discharge horn, 35) combination dis
chorge lever and carrying handle, &) locking
ring pin, 7) siphon tube, ond 8) veristion of
the corben disxide unit which-hes .0 metef
instead of fexible tube. S .o

- —

| Figure 33, Carbon Dioxide E’xtinguisherj :
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cold f.qcutn?u, an mti—trouc agent °
1s needed. Keloy is the 1iquid agent

usad to prevent the weter from fre

at temperatures betwsen 32° to 0°F.
Temperatures below 0°F, Keloy is added

vith dry nitrogen_as the expelling puunro.

Carbon Dixode (coz). Figure 33

The cn extinguishers. found in the

Alr Yorse fanu from 2 pounds to 100 pounds
vith 15 aad 50 pound sizes being the most
common, mupmdhamublotypo

hand extinguisher, with the 50 pound being

& vheel type. The extinguisher comsists

of a.seanless steel cyl:l.ndor containing
liquified carbon dioxide. At room :qcu:urm
carbon dioxide exerts a pressure of 800

to 875 psi in the extinguisher. This

, internal pressure expels the liquid carbon

dioxide.which turns to a vapor when ic

comes in contact.with.air. Special consider-
ation must bs given to the effective range of
these extinguishers, because it is only
three to eight feet (which is relatively
short compared with other portable fire
extinguishers). This extinguisher will

be used on class "3" fires and "C" fires
because carbon dioxide does not conduct
electricity,

Caution: Because of the -110°F
temperature when discharging this
oxtinguiohcr. special consideration
must ba given to operating procedures,
or frostbite msy occut. When used

in confined speces, uphyxiuion
could occur.

INSPECTION AND MINMANQE' PROCEDURES .
Monthly inspection of the carbon dioxide
extinguishers should include.checking
the wire and lead sesal to' insure that
the seal is intact and the plaatic seal
to ascertain that the ssal is in place
on the pressure release disk, also check
the extinguisher's location to insure
that it is not subject to.high temperatures
or in the direct rays of the sun and the:
hose for deterioration or weakness, and
the horn for damege. If the wire and
lend seal or the plastic seal is niuing,
weight, recharge (if necessary) and resesl
the extinguisher,

Annual inspection of the carbon dioxide

extinguisher should include a complete
visual inspection and weighing of the
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extinguisher to insure a full charge.
An extinguisher should be recharged
if it falls below 103 of its rated
cnmity.

CBARGING PROCEDURES. Carbon dioxide
sxtinguishers may be charged by commercial
charging plans, transfer pumps, bypass
filling unite, or dry ice converters. s
The extinguishers should be recharged
after use, and vhen they fall below
10 of their rated weight capacity.
Recharging must be dons only by qualified
personnel. Extressly high pressures
are encountered and every care must
be taken to insure secure comnections,
adequate valves, and safe practices,

For additional informaticn regarding
charging of carbon dioxido extinguishers,
read AFR 92-<1,

WINTERIZATION PROCEDURES. Carbon
dioxide extinguishers-do not normally
require winterization. The extinguishers, P
hovever, are subject to a reduction
in pressure when the  temperature drops.
All carbon dioxide extinguishars to
be operated at temperatures below 0°F
and all airborne carbon dioxide fire
extinguishing cylindnro should he winterized
by adding 200 psi dry nitrogen to the _
carbon dioxide. With the addition
of dry nitrogen, the extinguisher is
serviced to operate through the temperature
range of minus 65°F to plus 160°F.
Dry nitrogen is not affected by heat
and cold as is carbon dioxide and it
provides additional pressure for expelling
corbon dioxide in the cylinder. The .
cylinder safety disk will not blow
out below 160°F; thus, the extinguisher
will opérate at high. temperatures without
dauur of cylinddc discharge. Dry
nitrogen should be added to the cylinder
being charged for extrema temperature
operation (regardless of size) until
the pressure-is 200 psi at 70°F or
corresponding pressures for other .
temperatures. .

Foam Extinguisher (2- 172 Gallons), *

Figure 34

The foam oxtin;uiohpr is used
on class "B" fires. The 2~1/2 gallon .
foam extinguisher has an outer chamber
consisting of a solution of sodium
bicarbonate mixed with water and an -
inner chamber containing aluminum sulfate




Pigure 34, Foam Extinguisher. 2

mixed with water. To operate this
extinguisher it must be inverted, allowing
the contents of these two chamber to mix.
This mixing causes a chemical reaction,
forming a carbon dioxide gas which is the
expelling force and discharges the agent
30 to 40 feet. A lead stopper seated on
the inner chamber prevents the normal
mixing of these two chemicals. Caution
should be taken when using this extinguisher
as foam is a conductoxr of electricity.

MONTHLY INSPECTION. This includes
checking the nozzle for stoppage, the hoge
for damage 'or deterioration, and the tank
for any signs of weakness or damage. At
this point, one should keep in mind that
the nixing of these chemicals forms pressure,
and any damage to the tank itself would
cause a dangerous situation; that being
the possibility of the tank itself
rupturing.

. SENIANNUAL INSPECTION. This consists
of all the procedures listed in the monthly
inspection plus removing the threaded ring
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cap and inspecting the quantity and
quality of the chemicals in both chambers.
At this time, be sure to check the

lead stopple on the inner chamber for
ireedom of movement and also insure

that the sealing gasket is not worn

or damaged in any way, therefore, you
would be making a complete chack of
internal parts, replacing if necessary.

ANNUAL INSPECTION, This consists

" of a complete visual and operational

chegkf replacement of defective and
damaged parts and reservicing the
extinguisher.

.

CHARGING PROCEDURES. The foam
extinguisher will be charged in accordance
with the manufacturer's specifications.

The chemical contents will come in

two separate packages marked "A" which

is aluminum sulfate for the inner chamber,
and "B" which is sodium bicarbonate ’

for the outer chamber. Both chemicals

will be mixed separately in clean containers.
Package "A" will be mixed with 2-1/2
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Figure 35,

pints of hot water (approximately 150°F)

and package "B" with 1-3/4 gallons of warm
water (approximately 110°F). Mixing of

these chemicals’ at temperatures hotter

than those recommended will cause a breakdown
rendering them ineffective. Upon completion,
the lead stopple will be replaced, the

gasket checked, and the ring cap aecured

in place.

WINTERIZATION, Winterization of this
extinguisher ia not posaible as the addition
9f any anitfreeze solution will break down
the chemicals, causing them to become
ineffective. This extinguisher. will be
placed in heated areas where there is no
possibility of freezing.

Dry Chemical Extinguisher

Dry chemical extinguishers comes in
sizes of 2~1/2 to 30 pounds. This

extinguisher will be uaed on B&C fires.
Discharge reach under normal conditions
Discharge

will be from five to 20 feet.

Dry Chemical Extinguisher.

time under normal conditiona is 10
to 25 aeconda. Figure 35 showa a dry
chemical extinguisher.

OPERATING PRINCIPLE. The chemical
compound in dry chemical extinguiahera
conaiata principally of aodium bicarbonate
or potasaium bicarbonate, which has
been chemically proceased to make it
moiature reaiatant and free~flowing. -

This compound is diacharged under preaaure
and directed at the fire,

The extinguisher may contain a
cartridge of carbon dioxide or nitrogen
gas, either inside or alongside the
main container to expel the dry chemical.
When the presaure ia allowed to enter
the main cylinder, the dry chemical
may be expelled upon opening the shut-
off nozzle. Some extinguiahera are
pressurized with inert gas or DRY air
and do not have cartridges.




METNOD OF OPERATION. These extinguishirs
are designed to be carried to the fire

and, to be used, must be operated in accordance

with instructions which are prominent
on the extinguisher,
operated extinguishere, release of the

g8 in the cartridge pressurized the dry

" chemical chamber sad expels the dry chemical.

The discharge is comntrolled by & shutoff
valve. With a pressurized dry chemical
axtinguisher, both the dry chemical and
expellant are stored in a single chsmber
snd the dry chemical mey be expelled by
opening the extinguisher valvé. Release

of the extinguisher valve .provides a shutoff
feature. -In either case, operation expels
a cloud of dry chemical from the nozzles.

On fires in flammable 1iquids, the discharge
should be directed at the base of the
flames. -Best results ere obtained by

attacking the near edge of the fire and

rogressing forward moving the nozzle
rapidly with a side-to-side sweeping motion.

JUSPECTION AND MAINTENANCE. Inspaction
includes checking the hose, nozzle, and
coutainer for cracks, laaks, and corrosion;
tightness of connections batween pressure
cartridge\snd extinguisher; and that the
pin and seal are holding valve in poeition.

" cap. Replace pressure

\The annual inspaction will
include a complete check and operational
test 'of the extinguisher. Remove spent
pressure cartridge. Remove cap from
extinguisher, chéck extinguisher for damage.
If not damaged, start recharging proceduras.
Refill container with'the proper amount
of dry .chemical agent.\ Replace cap tighten
rtridse with )
ons that 1s sealed and has the proper
wveight. If cartridge is 1/2 ounce balow
weight stamped on concnincr\, select another
cartridge. Place pin and nozzle in propar
place #nd seal.

QUESTIONS

Answer these questions on a separate
sheet of paper -which will be given t
your instructor for corraction and evaluation.
Do not write in this book. .

1. " The

is rasponsible for

inspection and
sxtinguishers.

of fire

In the case of cartridge-

2, Fire extinguighers are portable,
hand~operated appliances having a
capacity and are used |
on fires in its . . stage.

* 3. The woet common water
extinguisher is of what type?

4. On the mouthly inspection, !
the pressure in the water extinguisher
should be psi.

5. ~ In extremely cold temperatures,
the pressurized water extinguisher .
is winterization with .

6. (:02 extinguishers should
be recharged 1if they fall below 3
of their rated capacity. :
7. A'(:O2 extinguisher is
vinterized by adding _ ~ ~  psi of

‘8., To oparate the foam
extinguisher, it must be .

9. ’During the
inspection, he foam extinguisher must
have & complete visual and
check.

10. During the semiannual inspection -
of the foam extinguisher be sure to
the
for of movements.

11, Winterization of the
—_  __ sxtinguisher is not
possible as the antifreeze solution
will down the
causing them to become
ineffective,

12, Dry cheaicsl sxtinguishers
cone in sizes of -~ to
pounds.

REFERENCE

1. AFR 92-1, Fire Protection Program.
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PROTECTIVE CLOTHING

OBJECTIVES

After completing this study guide and your clasercom instructions, you wili be able

to: .

1.  Identify, inspect and maintain protective clothing. )

3

-

2. Don protective clothing within two minutes. .

INTRODUCT ION

In order to fight fires and perform
rescue efficiently and with maximum safety,
the Air Force fire protection organization ,
issues two types of protective suits.

They are tha structural protective suit
used for protection against normal SXposure
to heat, flames, water, cold weather,
and physical injury and the aluminized
special heat reflective suit used for )
protection against excessive radiated
,heat and flames, resulting from aircraft,
structural, missile and training fires.
The special protective clothing further
offers protective from aipha and beta
radiation, however, does not offer any
protection from gamma radiatiom.:

INFORMAT ION

All ¢ypes of protective clothing
. &re generally’intended to be worn, in
various combiantions, over and in conjunction
with normal personal work clothing. This
vill depend upon specific climatic work
and fire corditions. .

STRUCTURAL PROTECTIVE CLOTHING
Protective Coat

This is 2 3/4 length coat of special
vater repellant, flame retardant, duck
outer cloth, with water repellant liner
and removable inner liner. Special snap
. fastener are provided to enable quick
hitch securing of the coat in place.

Protective Trouser\s

N
These consist of an overtrouser of

duck cloth and liner, ‘similar to the

protective coat., The trouser legs are

t

designed for rapid donning and to be
worn -over fireman's boots. Special
vaist f1sp and snap fastenings are

- provided to facilitate securing in

place. Trousere are generally worn
with heavy duty quick hitch suspenders.
When not being worn, protective trousers
are normally assembled over boots with
suspenders arranged to permit donning
in a single movement.

Suspendgirs‘

'rhcu‘au standard fire service
suspenders. . .

Structural Helmet

This is a special moulded plastic
safety helmat with-cushioned headstrap
to provide fit and prevent impact head
injury., A chin strap is also provided
to further sacure the helmet in place
under -hazardous work conditions. In
SOme cases, an additional removable
inner liner with ear and back of neck
flaps is provided, Thie helmat protects
falling 'debris, contact with obetructione
and to some degree against vater and
moderate heat reflection.

Boots

Knee high .rubber boots will be
nade with steel arches ‘and stesl toe
protection to safeguard the feet of

firemen engaged in any type of firefighting
“tivityo *

-

Gloves ’

Standard gloves consist of conventional
leather shells of medium duty type,
with wool, cotton or other fabric or
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Figure 36. Fireman's Clothing.
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sother rubber or -synthatic coated liner,
dspending on condition and pcrsonal
profcrencel.

SPECIAL HEAT REFLECTIVE CLOTHING
N (SEE FIGURE 36)

Crash Hood

The A-IB protective hood has been
-designed to providc a maximum heat protection
while co-be.tin; high tempsrature fires:

- The hood consists of four major components.
“ ., 1. Datachsble covsr of an outér
. shell of aluminized asbestos, glass cotton ¢
©  cloth with neoprene coated fiberglass
" «intsrlining -and ‘a wool knit inner lining.”
The cover is attached to the frame by .
neans of six snap fastsners. :

° 2, Frame vith attached hat,
3, Thermosettting plastic facepiece.
) 4. A celluloss acstate facepiece
cover. *

The fire protection helmet has an
adjustable head ban which has a variety
of sizes. The frame is attached to and
, swivsls on the helmet in such a manner
that ths following results are accomplished:

1. The facepisce has bssn dssigned
to a.180 degrse arc curve for maximum
vision and tlearance for the noss and
eysglasses. ) ,

- - -2e—~The-assembled=hood:-can-be-easily
- atiltcd -upward--to-a-point -where-the-center
of the bottom edgs of the frame will
_ba out of 1lins of vision, projected from
ths eyes at an angle of at least 30 degraes
above ths.horizontal plane, and firmly
holds position after being adjustsd.

3. The tightness of hinge can
be adjusted.
4.  All attached and 'adjustsd fittings

have sufficient strength and flexibility
for their intcnded‘purponds.

5. !agh helnet has an ndjuntcblc
‘chin strap. |\

& ¢
i .

\

" Special Heat Reflective Trousers .

* Special 6Heat Reflective Gloves

Special Heat Reflective Coat

The cost is asbestos and cotton

herringbone twill outsr cloth with
aluminum coating. .Flame resistant
cotton corduroy collar, snap hook and
D ring closurs with protective fla?. -
It has cheesecloth quilted lining neoprens P
ru‘“nr coated nylon, tzffeta interlining

. flameproof materials. Ths.coat
is dcniggld'for nss in high temperature
‘fires. - .

Ths troussrs -ars made of flame
resistant and watsr rspsllant treatsd
asbestos and cotton outer cloth. They
have aluninizcd coated outside quilted
rayon twill. chenllcloth lining, flame
Tesistant neoprene rubber coated interlining.

The trousers are dssigned for use in
high temperature fires.

Glovss cousist of a standard lsather
palm glovs with fabric backing that
has been covered with heat rsflective
surface designsd to givs the same radisnt
heat protsction as ths other aluminized
clothing. * .

Boots

Rubber bootn designed patticularly
for fireman's use are of knae or calf
length. Former bootl, of conventional
styls, are being replaced by a newly
-dsvelopsd-reinforced.and- insulated——" """ -
-calf -length-boot-resembling-an-avistor's: -
boot, type MA-l. A rubber or synthetic
foam and air space construction of
sole, upper foot, ankle and lower leg -
portion of this boot provides both
Jhdat and cold insulation and protects
the“foot against physical injury from
falling objects, punctures,'abrasions,
etc, The boot may be worn with squal
comfort in both hot and cold climates
vith variations in socks.

" 'DONNING PROTECTIVE CLOTHING

Spesd in getting into protective
clothing is a very important factor
in rssponding to a fire or emergency.

[ S
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Protective clothing should ba so positioned
and arranged that it can be put on quickly.
A time Provea positicning procedure is

to attach the suspender to the trousers,
put on the boots, put on the trousers,
leaving the troussr legs outside the
boots. Now; remove the boots and trousers,
slide trousers down. over tops of the
boots, arrange suspenders so they are
hanging frese and will not interffere

when pulling trousers up; step out.of

the boots. Thus, your protective clothing
is naturally positioned for getting into..
quickly., During the daytime, your boots
and trousers should be positioned near
your crew position., When you are in

bed, they should be positioned at the

side of your bed. The gloves should

be fastened to or in the protective coat.
Your helmat or hood and protective coat
should be hung at your position on the
fire apparatus.

’

JINSPECTION AND PREVENTIVE MAINTENANCE
OF PROTECTIVE CLOTHING

Daily and after every uss, check
all types of protective clothing for
damage from cuts, abrasions, burms or
wear. Raflective fabrins of coat and
‘tt{uuu are somevhat more susceptible
to cuts_and tears especially vhen working
in close proximity to jagged metal such
as damaged aircraft. All items of clothing
- .should:be. Uflushed-of f" with.water .after
e - uSe.to remove any residue of fuels,
extinguishing agents, oils, chemicals,
dirt, etc., Persistent dirt or combination
should be removed by washing with mild
soap. Clothing should be dried thoroughly
to prevent molding or rotting.

QUESTIONS

Answer these questions on a separate
sheet of paper which will be given to
your instructor for correction and evaluation
Do.not write in this book.

1. The aluminized protective clothing
is worn for added protection when combatting
excessive -
and
crash.

resulting from aircraft

76

-are intended to be worn in

REFERENCES

2,  All types of protective clothing

and in conjunction ,
parsonnel

with

3. The protcétin coat is a
length coat of special

4.
a special.
safety helmet with cushioned
to provide fit and prevent
injury.

The structural helmet is

5. The A-1B protective hood
consists of
components.

6. The facepiece has a
degree arc curve for

and clearance

for the nose and

7. . Protcctivc"ciothiﬁi should
be positioned and. that
it can be put on

8. After use, check your protective
clothing for from

or

f
-"9';'/‘1 :r.r.i.t.ntt’:‘:-—‘—-—.a—- Pra—— - - ¥ T T TSI e s e e e
or contamination should. be __ .. ... . . __
by washing with _

10. Clothing should be
thoroughly to prevent
or

e ———————

1.” AFR 92-1, Pire Protection Proram.’

2, TO liP3-1-12, Fireman's Clothing. .
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.
‘ p)a/é /=3 of this publication has' (have) been deleted in
ada;tin this mater;al for inclusion in the, "Trial Implementation of a
ModellSyséem to Provide Military Curriculum Materials for Use in Vocational
and Tecﬂnical Education.” .Deleted material involves extensive use of :

military forms, procedures, systems, etc. and was not considered appropriate

for use in vocational and technical education.
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Chanute ATB, ILilinots .

”

OP!RAIION AND SERVICING OF PORTABLE EXTINGUISHERS

[}

OBJECTIVES = -

Using this vorkbook and your clalsrooa instruction, you will be
able to do the following: .

1. Inspect bortghlg_iirn_gxtipgﬁiaharsL

2. Recharge portable fire extinguishers.

3. Perform an operational test by extinguishing a fire.

EQUIPMENT
Basis of Issue
Fire ‘Extinguishers 1/5 students
PROCEDURE

Inspect portable fire extinguishers using the following checklist,

2 1/2 Gallon Foam Extinguisher

Items To Be Checked Corrective Action

l. Mechanical damage to outer shell

' 8. 'Dents
2. Prescrice of repairs //,
S | - a. - Welding : : S S
H b. Soldertng  * {
. 3. Damaged threads ' ;;f

a. Corro;ion' ) ' !
b. Cross thread
* ¢, Worn
4. Broken hanger attachment
5. . Name plate
| a. L&ose .

b. Illegiﬁle wording

¢. Missing




Items To Be Checked . Corrective Action
6. Hose assembly
a. Cuts ) . . \ .
b. Blocked A S
¢. Worn or frayed
7. Inner chamber
a. Lead stopper
b. Dents
’ Ac. Cracks

2 1/2 Gallon Pressurized Water Extinguisher b

Items To Be Checked .Cori;\ective Action
1. Mechanical damage to shell s

;. Dents

b. Welding

2. Damaged threads

— ~a, " Corrosion
" b.  Worn
c. Cross threaded ‘ ~

_5. Broken hanger attachment

4. Name plate “
a. Loose
be Illegible wording
¢, Missing

S. Hose aaseﬁbly

a. Cuts . : . s
b. - Blocked 137 ’

Ce Abrasions v




Items To Be Checked

6. Pressure gage x
a. Dented '
b. Missing glass -
c. .Inoperative
d. Corrosion
e. Illegible label

Carbon Dioxide (COz) Extinguisher
Items To Be Checked

1. Mechanical damage to shell
a. Dents
b. Cracks
c. Paint condition
d. Threads )
2. Name plate
a. Loose
‘b. Missing _
‘c.” "1ITegible wording D
S,ﬁfiﬂorn and hose assembly .
' a. Damaged B
b. Aged (brittle)
¢c. Cuts
d. Abrasions
e. Harmd gtip !
4. Head assembly
a. Loose
b. Safety piﬂ
c. Lead seal and wir;

d. Safety disk

e.

Red plastic cover

138 "
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Corrective Action
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QOrrective Action




Items To Be Checked

5. Carriage and wheels
a. iubrication
b.  Broken
¢. Corrosion -

d. Warped wheels

Corractive Action

Purple-K Dry Chemical Extinguisher, 10 and 30 Pounds

Items To Be Checked
1. = Mechanical damage to shell
| 'f. Dents
b, Punctures,
—_—
c. Paint
2. Hose and nozzle assembly
a. Plugggd
b.r Cracks
c. Abrasions
d. Threads
ce. Cogfosiqn
‘£, Aged (Brittle}
3. Pressure gauge
©a, Inoperati;;
b. Dented
" e. Illegible
4, Agent
a, (Proper level
b. Agent condition
(1) Caking

(2) Contamination

Corrective Action

1 ’

Ch
<&




' /35"

Items To Be Checked Corrective Actic.
5. Expelling agent ¢
a. Pnnsgurs mechanism
| .b. €Oy bottle
c. szaty disk , ' .

d. Weight check

[

Recharge portable fire extinguishers using the following
checklist.

2 1/2 Gallon Foam Extinguisher

Step-by-stsp‘procedures for recharging:

1. Remove threaded cap.

2. Remove inner chamber.

3. Dump inner chamber and outss cﬁs-bsr.

4. Clean both chambers and parts thoroughly.

5. Mix package A" (sluninul sulfate) in 2 1/2 pints of hot
water (approximately 150°F). Make sure aluminum sulfate is completely
dissolved. Pour into innsr chamber.

6.‘ ‘Mix psckage ''B" (sodium bicarbonate) in 1 3/4 gallons of warm
water (spproxilstsly 110°F) . "'Make sure solution is conplstely dissolved

- - --then--pour- into-outer-chamber. - -~ -

7. Plscs lead stopper in inner chamber.
-8.. Place inner chamber into outer chamber.
9. Replace threaded ;sp.
10. Seal extinguisher with lead seal and wire.

2.1/2 Gallon Pressurized Water Extinguisher

Step~-by~step ptocedsres for recharging:
1. Invert extinguisher.

2. Press lever to release pressure.
3. Remove head assesbly.

4, Clean all psrts thoroughly, wash valve and valve stem parts
with water.




5. Lubricate stem ''0" ring. \\

. 6. Fill with 2 1/2 gallons of water or appropriate -olucion

(as directed on extinguisher name plate) to -fill mark.
\

7.  Replace head assembly. \

8. Screw wing nut down hand tight. A
9. Insery lever lock pin and seal wire (if required).

-

10. Press air chuck on air valve-pressurize to operating
pressure with air or nitrogen,

11. Shake extinguisher, add pressure if necessary.
12. Gage must stay at operating pressure.
13. Hose and nozzle must be unobstructed.

Carbon Dioxide CO2 Extinguishers Using a Transfer Pump and CO;
Storage Cylinder

Step-by-step procedurea for recharging:

1. -Bleed off all preslure.

é. Remove hogé assembly from head.

3, Attach_id.a,p.f_:._e_.;_sg..heed..ggém@qgtzsssm,f il'l,i.nznhgg’,e. to adapter.
4. Place extinguisher on scale and secure in position.

5. Adjust scale to give correct reading.

6. Open valve on extinguisher head and secure (use locking

‘pin, wedge or clamp).

7. Open valve from supply tank to transfer pump,
8. Open bleed off valve from transfer pump, check'flqw of CO3.
9. Close bleed off valve from transfer pump.

10. Open the supply valve from pump, start traésfer pump.

11. Watch scale carefully to determine when full capacity
of cylinder is reached.

}

12. ° When full capacity of cylinder is reached, stop pump, close
valve on extinguisher head, close valve on ‘supply line, and open
bleed off valve from transfer pump..

13. Replace hose assembly and weigh extinguisher. .

10 161
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Purple-K Dry Chemical Fire Extinguisher, 10 1lbs. and 30 1bs. / ’2

Step-by-~step procedures for racharging: -

1. To release pressure, invert extinguisher and squeeze hand
grips (use outside area)..

2. Remove valve.
3. Remove cap. ¢

4, Fill shell with 10 1lbs. or 27 lbs (manufacturer's purple "K"
dry chemical only).

5._ . Clean valve, threads, plunger seal and collar "O" rihg
thoroughly. .

Lubricate "O" ring.

Replace valve.

Replace cap.

Pull up puncture lever.

Remove empty pressure cartridge.
Weigh new pressure cartridge.

Check disk.

Replace pressure cartridge with new one.

Leave }cvé;'ia-gb position.

Insert lock pin.

Install new lock seal.

Replace hose assembly.




MODIFICATIONS

-

23}?_5 é /3= of this publicat:ion' has (have) been deleted in -

adapting this material for inclusion in the "Trial Implementation of a

Model System to Provide Military Curriculum Materials for Use in Vocational
and Technical Education."” Deleted material involves extensive use of

military forms, procedures, systems, etc. and was not considered appropriate

for use in vocational and technical education.
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Fire Protection Branch . 3ABR57130~1-WB-112 / ;27
Chanute AFB, Illinois . . .o

PROTECTIVE CLOTHING
OBJECTIVE

Aéget completing this workbook and clasatoom inatruction, you will
be able to. inspect ptotectivc clothing.,

EQUIPH!NT
Basis> of Issue
Protective Clothing, Conplcte Set 1/10 students
PROCEDURE N ‘
Inspect protective c}othing:
EEC; To Bg Checked ' : . Corrective.Action
1. Hood
a,
b. Burns
¢, - Chemicals
d. Rub places

e, Tending to flake .

f. PciIIiiTBf*iIﬁiﬁﬁif%GHfiniT‘
Hard hat assembly
a. Shap;
5. ‘Straps
c. Cracks
A.. Head band
;. Chin~ctrap
Face piece c;vat

Facepiece




9o »

Items To Be Chacked ’ Corrective Action
5. ‘Coat
b. . Cuts

b. Pailing of aluminum cogting
c. - CIenplinesh ‘
d. Pockets
6. Trousers .
a. Cuts
b, Peeling of aluminum coating
¢, Cleanliness ~
d. Knee pads
e. ;nnps
: f. special snap fasteners

7. Suspenders

8. Boots
a. Fit
b. Cuts ‘
c. Clean :

9. Gloves
. a., Tears

b, Tendency of aluminum coating
. to flake i .

. ¢. For ‘structural gloves, insure
that wool inserts are in
" proper placement

N
()
O

- 4. Special snap fasteners ' - : -

30




‘ ‘ | BLOCK II ommﬁuxo‘n //7—;_, / 3 L |

L. ’ ’ INTRODUCTION . TIME: 5 min
Attention: You are now entering block II which is a very important block. - It not or}ly
concerns other peoples lives, but it can affect yours as well as. members of, your family.

. ' /
Review: 1In block I we covered a number of subjects which were migsion and organization,

security, safety, principles and theory of combustion, extinguishing agents, exti sh-
ers, NCF and missiles and weapons.

Overview: In this block we will cover breathing apparatus, rescue carries and /ﬁ.rst aid.

-

Motivation: You might think that some of the material we will be teaching .zzthis block

iz dull, but have you ever had to save a life before?’ You nmay have to one and if
you can't, you may regret it for the rest of your life.
o | | /

Transition: We will now start our orientation into block II.

/ .

/

BODY | TIME; 20 min

Presentation: ’ " ’ TIMEZ 15 min

1. Block content

a. Breathing apparatus |

b. “I-iescue carries

¢. Introduction to first aid
Safety ' !

a. Precautions peculiar to the !
block - :

(1) Care and handling of
equipment

(2) prse play |
(3) Leaning back on chairs

(4) Bandling victims

o \




3: . Energy Coxi'sefva:b:ign.
8. Electricity
b. ,‘ Cleaning materials
Application:
Evaluation:

Intersperse throughout presentation..

CONCLUSTION

IIME

TIME:

N/A

S min

S\mnary We have discussed the block content, breathing a.pparat'u.a, rescue carries

and fu:st aid; safety and energy conserva.tion.

Remotivation: What you will be taught' throughout this block is very important because

~ many lives depend on your knowledge and skill in these areas.
. -

Assignment: N/A. Contie into Breathing Apparatus.

.Clogure: That concludes our orientation of Block II.
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BREATHING APPARATUS
N INTRODUCLION TIME: S min

Attention: You hear cries of help from inside a building that is heavily engulfed by
smoke and gases. - As a professional firefighter, you know that you will need a breathing
apparatus to protect yourself and to help that person inside the building. Are you
proficient in the use of the breathing apparatus? The victim is depending on your .
knowledge and skill. .

Review: You have been briefed on what you will be taught during block II. fThe things
you learned in block I go hand and hand.

Overview: During this class, we will be discussing the purpose of the breathing apparatus,
listing its component parts, safety precautions to be observed, donning procedures, ‘
inspection, maintenance, and recharging.

-

‘I‘ra.nsitioh: We will begin our lesson by discussing the inspection and servicing of the
self eontained breathing apparatus. .

BODY ’ TIME: S hrs 20 min

Presentation: : TIME: 1 hr 15 min

1. Given a self-contained breathing Energy and training material
apparatus, don and operate apparatus conservation. Conserve cleaning

(iin accordance with technical order materials,
ata, -

a. Purpose: To provide complete , Show film TVL 57-26, "Scott Air
respiratory protection in any Pack"
~concentration of noxious gases \
and/or areas of oxygen deficiency. TO 1485-7-1

b. List component parts Chart 67-203.1, Scott Air Pak
(1) Air cylinder
(a) Full cylinder provides

air for thirty (30)
minutes ‘

(b) Pull cylinder should
register 1980 PSI on
air cylinder pressure
gauge

(c) Use of cylinder valve

Es




C.

(2)

(3)

(L)
List

(1)

(2)

(3)

(L)

(5)

(d) Use of safety chain or pin
. locking device

(e) Minimum operating pressure
- 1800 PSI, before recharging

Regulator and hose
‘(a) _Regulator pressure gauge
(b) Regulator shut off valve )
(yellow) should be full
open (counter clockwise)
(c) Emergency by-pass valve
(red) should be closed
normally (clockwise); ,
provides air in event
of regulator malfunction
Mask assembly
(a) Hose
(b) Exhalation valve °
(c) Straps
(d) Lens piece
Backplaté and harness

Safety Precautions

Cylinder air pressure must be

known at the start of the

operation to insure maximum

duration s

Regulator pressure gauge must ,
be observed during use

Normal duration of air may be <
reduced by exertion or rapid
breathing by user

Breathing apparatus does not
protect wearer from flames, heat
or skin irritation

Use only pure breathing air to
recharge the cylinder

159
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(6) When the air supply drops to 300 PSI, B \ /
L minutes remain, and a warning bell
will sound (if so equipped)
d. Donning Procedures . Use Breathing Apparatus
(1) Remove mask from case

(2) Remove apparatus from case

(3) Check air cylinder pressure
gauge . .

(4) Check regulator shut off valve .
for full open position .

(5) Check emergency by-pass valve
for closed position )

"(6) Open cylinder valve three (3)
full turms

(7) Connect safety chain or pin
locking device —

(8) Check regulator pressure gauge
which should read same as the
air cylinder pressure. gauge.
If not, use lowest PSI reading

(9) Open by-pess valve-slightly to
check air flow

(10) Put harness on as if it were a
coat ’

(11) Fasten in order: Chest strap,
h side straps, and waist straps

(12) Put on face mask, placing chin
in first and adjust head straps ‘Q

(13) Check maskfor leaks by holding
thumb over end of breathing tube and
inhaling, The mask should collapse °
against face ‘ . -

(14) Check exhalation valve by again put- S
ting thumb over end of breathing tube, p
after taking a breath, and exhale, .
There should be no resistance if
functioning properly

(15) Connect breathing tube to regulator
avsembly.




(16) Emergency Procedure -~ In the
event of regulator malfunction
during operation

(a) Open by-pass valve to
provide sufficient air

: (b) Close regulator shut off : ..
valve .

INTERIM SUMMARY

’ .

2. Given a self contained breathing apparatus,
inspect and service apparatus in accordance
with technical order data:
a. Inspection periods
(1) Daily (visual)
(2) After each use (visual).
- (3) Quarterly (operational)
b, Cleaning and Sanitizing ) )
(1) Wash facepiece and breathing
tube with mild soap and water
2 (waIm) ‘ .
(2) Allow to air dry thoroughly

(3) sanitize or disinfect with 70%
ethyl alcochol )

¢

f. Recharging procedures Use Chart #
. Scott Air Pack Rechargin
(1) Make sure air cylinder valve / Use air compressor gng
is closed . 2 )

(2) Remove regulator hose from
cylinder using wrench inside case Stress safety

(3) Push release lever to remove .
cylinder from back plate and
harness

() Check compressor oil level ~ _
(5) Connect cylinder to compressor : - . -
(6) Start compressor and equalize the

pressure in compressor with air
- cylinder

-



(7) Open cylinder valve when ﬁ;esaure :
hes equalized ’

(8) _When air pressure reaches 1980 PsI,
switch compressor off and close
cylinder valve

(9) " Bleed air pressure from compressor
- utilizg’.ng bleed off valve

(10) Disconnect cylinder from compressor

(11) Reconnect reéﬁlator hose to cylinder P
using wrench inside case
Application: Interspersed throughout the lesson TIME: L hrs
v 2 INSTRUCTORS ARE REQUIRED
Evaluation: Interspersed throughout the lesson - TIME: 5 min

CONCLUSION TIME: S min

.

Summary: We .have discussed the purpose of the breathing apparatus, its component
parts and donning procedures. We mentioned certain safety precautions and what was
required to inspect andmaintain the breathing apparatus. .

Remotivation: The breathing apparatus can help you save lives, but more importantly,
_ it can save yours.

SR STV R

Assignment: Read and study the following units and answer the questions at the end
of each unit,

1. SG-203, Rescue Carries
"2, SG-20lL, Introduction to First Aid

3. S5G-205, Identification and Treatment of Shock

Closure: You must ramain proficient in the operation of the breathing apparatus. You
now have the knowledge to do 80, but it is up to you to use it. -

v
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RESCUE CARRIES
INTRODUCTION . TOE: 5 min

Attention: The need to move a person is usvally very urgent during a fire, and the
processis often one of the most time consuming procedures.” The primary concern is

lo carry the victim so as not to cause him further injury or to cause injury to the
reacuer. - . .

Review: We discussed the operation of the breathing apparatus, its purpose‘, safety,
component parts and donning procedures.

’
-

Overview: During this lesson we will be discussing the principles of safety and
removal of injured or unconscious personnel and rescue carries. We will be performing
on the drag, back strap, fireman's and three man or stretcher carries, that may be
used to remove victims from the fire area. ’

Motivation: It is your duty as a fire protection specialist to be proficient in
rescue carries. You never know when you will have to use rescue procedures at the
‘scene of the fire. ¢

»

Transition: We will begin our lesson by. discussing emergency res'cue, transporting
of victims ntilizing rescue carries. W

BODY - TIME: 3 hrs 50 min
Presentation: . TIME: 1 hr 45 min

l. Given a victim identified as requiring
emergency rescue and/or short distance trans-
fer, perform-rescue carries. Procedures
utilized must,be in accordance with the

« Enery and materials-conservation

American National Red Cross First Aid Mamual Use: The American National Red
and ‘TFSTA 109 manual. All procedures must Cross First Aid Manual
be strictly adhered to.
¢ . IFSTA #109
a. Entry into building
(1) The self-contained breathing Transpariencies, Set #203

apparatus allows the rescue
personnel to enter dangerous
smoke .laden areas '
Stress Safety
(2) Protection is offered from toxic
" fumes which may cause dizziness

b. Types of forcible entry tools o




d.

€.

(1) Door opener - ‘A

(2) Pry bar :

(3) Fire axe : ) > l

(h)’ Any wedge shaped tool -

Way;; to gain entry - . ‘ ‘ ] h

(1) Doors. .

(2) Windows % ‘
1. Wood frame , 8 ’

. 2. &etal frame . ‘

R 3. Factory type (similaf to ) ’

~  metal) o _ , : o

Before the rescueman enters a build.
ing, he should have a Jifeline -attached
to him in case of any eventuality. The .
lifeline will lead to him and by the same

token it will lead him back to his start..

ing point. .

Safety precautions
3-

(1) Have chareed hose line readily
available R -

(2) Do not 1ift any persen in excess
of your own weight, use drag
method R
(3) Do.not attempt to enter smoke ‘or
gas filled building without breath-
ing apparatus or lifeline
(L) Use normal egress routes when possible

<

List procedures for locating personnel’

(1) Use of pre-fire plans : NOTE: Medical authorities are
. respcnsible for removing deceased
(2) Use of information gained from personnel ) ‘
personnel that have evacuated : -
building

Rescue carries for injured or-uncon.-
scious personnel.




7/
/

INTERIM SUMMARY

(1) Drag - victim is near an exit
extremely heavy, or where lack
of head room makes other carries
impractical.

(2) Backstrap carry - victim's weight
is equal to or less:than that of
the rescueman ;

(3) Fireman's carry - victim may %e
carried considerable distance.
Rescueman will have his other
hand free for protection and for
moving obstructions. This carry

*{ can beé used for descending stairs
or ladders .

(4) Arms Carry - recbmmended for
carrying victim short distances

(5) - Seat Carry - victim has minor
injuries

(6) Chair - Litter Carry - Used for

) going up and down stairs or
through narrow corridors, etc.

(7) Carry by Extremities - victim
has no serious injuries to the

body

(8) Three Man Carry - or Stretcher
Carry - victim has severe njuries

h. Procedures for rescue carries

(1) Drag carry - place the victim on
his back, grasp him beneath the
arms

(2) Backstrap carry - victim is lying
down and cannot help, the rescue-
man must also lie down with; his
back against victims chest, . Reach
over and bring his arm oyer your
shoulder, grasp the cl at the
victims hip with the other hand and
roll him over on top of you. From
this position get on both knees, then
to one knee, then stand up.

Vi

You must use ﬁroper handling of
injured to prevent further injury

>

Use 12' by 14' salvage cover as
floor mat to perform rescue
carries




INTERIM SUMMARY ‘ / / q /
(3) Firemans Carry - Place victim in
A the face down position, supporting
\ his head on his arm. Straddle the
| - victim, place your hands tnder his
‘ armpits and 1lift him to a standing . -
+ position. Support the man with
your arm around his-waist and step .
i in front of him, Grasp the victims
wrist with your hand, .bending your
knees enough to locate your shoulder
against his midsection, pull his arm
around the back of your neck so that
; the victims body drapes across your
.. shoulders. Slip your arm between
his knees and bring his arm down to
your hand and grasp it firmly by
the wrist with your hand, then
stand up. .

(4) Arms Carry - The v:.ct:.m is msped
under the back with one arm and
the knees with the other amm.

(5) Seat Carry - This is a two man
carry which merely consists of
‘carrying the victim on a "seat"
provided by the rescueman's arms

(6) Chair - Lift Carry - Seat the Use straight back chair (indus-
victim on a strong chair, one trial type)
rescueman at the back of the
chair 'and the other at the front

t

(7) Carry by Extremities - One
rescuemdn grasps the victim by
the legs and the other grasps
the victim under the arms and
around the chest,

(8) Three man Lift - Three rescue-.
men line *‘1 on one side of victim
and kneel'on one knee, with one
man.at victims shoulder, and
head one at hips and one between ;
the knees/feet. Each man places "
hands and forearms under victims
and at the command "1ift" raises
the victim placing him on a
stretcher, ‘ e




Ry

duty as a firefighter is to save lives. ‘o

(9) Stretcher Carry - Three men are Use stretcher, Piks Poles,
required to place victim on stret- and Bunker Coats (s*ructural
cher. The procedure for placing type)
a victom on a stretcher is the .
same as preparing to 1lift on a e
three man carry. )
Application: ‘Interspersed throughout lesson TIME: 2 hrs
Evaluation: Interspersed throughout lesson TIME: S°min /
! CONCLUSION TIME: 5 min /-

i N

y - .
Summary: = During this class we have discussed structural rescue operations, its purpose, /
safety precautions, how to locate p%arsonnel, and what carries to use to rescue a victim.

Remotivation: 7You: job as rescueman cannot be over emphasized. Remember, your first

Assignment: N/A. Continue with Introduction to First Aid.

Closure: Remember well the idea that saving lives is the primary job of a firefighter.
You’should now be able to perform rescue to accomplish this.
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- < _ INTRODUCTION v TIME: S min

4

Attention: You have just seen yoﬁz" slrlfnend fall down a flight of stairs. She
nay die unless somecne can."proporly" administer Emergency First Aid.

A

Review: Preva.ously we have discussed the i'irema.n' 8 first respmbiliw SAVE LIVES
AND PROTECT PROPM! ;

Overview: During this lesson on emergency first aid, we will be discussing procedures
for checking victims for injuries, prevention of contamination and the contrel of

. bleeding, preventing oxr reducing shock, procedures for applying a ‘tourniquet, as

well as inhalation, resuscitation, articifial respmtzon and aspiration procedures.

\ . <

Motivation: ‘Saving lives does not end with just rescue of victims. 4Ask yourself,
vhat good am I if I can put all of my knowledge and machinexry together to rescue
someone, if I can only stand there and watch him die because I did not know the
basgic emergency first aid procedures to keep' him alive?

Trangition: Today'as lesson beginsg with checking victims for injuries.

: BODY TIME: 50 min
Presentation: . . . TIME: 15 min
i . Use: Amerxcan National Red Cross.
l. Given a victim, identified as having First Aid Manual
been in an accident, demonstrate procedures .
for checking victims for injuries. Proce- IFSTA Manual 109
dures utilized must be in accordance with .
the American National Red. Cross First Aid ’ Energy and Training Material
Manual and IFSTA 109 Mamual. All procedures Conservation
must be accomplished with minimum instructor ° : :
assistance. . Conservation of cleaning materials
a. First Aid - immediate care given Transparencies Set #204
to those injured or suddenly taken .
ill. £ . .
b. Feasons for first aid
» (1) Could mean diffexence
between life and death
(2) Accidents leading cause of
injuries -
¢ -
(3) Pattern of medical care
changing
17% -




.

¢+ - Value of first aid training - 4o
&lve firat aiders training to. help
others and selves during times of
emergencies

d. General first aid

(1) Do not move viotim unless )
necessary :

(2) Protect victim !‘rom moving
"(3) Maintain body temperature - -
* (4) Determine injuries or cause

. ©of illness,
~  (a) Obtain information from
bystanders

(b) Look for medic alert ID

(¢) Seek other identification
or information

(a) E:amin; victim methodically.
e. Urgent Care
. (1) hon;pt Tescue
(2) Open airway !
(3)  Severe bleediz!ag’
(4) Soisoning emergency
f. Examination procedures
Sl) Expose body a::e‘as
{a) Use discretion
(b) ' Protect modesty
(2) Note victims general appearance
(a) 'Skin coloration
(b) Respiration
(3) Check pulse .
(a) Average male 251;-70 BPM

\ !
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(b) Average female 75-80 EPM ) K /4?
(c) Young child 62-180-BPM - J

(L) Xote ability to answer questions
(a) Sluxrred speech
(b) Inability to remember |

~
(5) If victim is unconscious, check
for head injuries

(6) Check pupils for size and reaction |

(7) Check trunk and limbs for wounds
and fractures '

(8) Check neck to see if victim is a :
possible laryngectomee _ ~

' (9) Chéok for signs of poisoning
g Carry out indicated first aid -
| (l)ﬁ:hr emexgency bandages and/or :
splints _ i Y
(z.é Immobilize vict:.m |

|
- (3) Remain in charge of victim /
' until qualified help relieves |

 you \ /
W) Act vithin your capabilities ' Us,;e‘ca.s\:lalw Kit
" of first aid First Add Equipment
A;}»plicatién: ' | ! TIVE: 30 min
Int,erlperae ‘thréughout lesson. li '\
Evaluation: : . '/: TIME: S min
.Intezj‘aperae throughout lesson. 7 . ‘;
| CONCLUSION TDME: 5 \min

) ' ) . ” .
,Stmary%: We have discussed cheoking victims for injuries, also the procedure{d‘ have
.been demonstrated to you . |

a Remotivation: It is very important to check viotim;’é for their injuries before tiying
to treat them, o;h.:,'wise how would you go about the] treatment. | -

{
i

-3.. :
18-
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Assigrment: N/A. Continue with Identification and Treatment of Shook. s
Closure: This ends our lesscn on Introdustion to Mirst Aid.
e ;
B . 4}
p




IDENTIFICATION AND TREATMENT OF SHOCK / C/ 7
INTRODUCTION ° TIME: 5 min

<

Attention: Have you ever seen a victim in shork? Would you be a.b}:e to identify this
from the signs and symptoms? How would you prevent or reduce shock?

. " . 4 t
Review: BEarlier we discussed checking-the victims for injuries.

Overview: This hou:co we will discuss identification and treatment of shock.

Motivation: Did you know that a victim could die from shock? There have been several
cases where this has happened because no one knew the victim was in shock, and even
if- they did, they probably could not have treated the victim properly.

Transition: Let us now begin ﬁou.r_lesson on identification and treatment of shock.

. BODY TIME: 50 min

Presentation: \ TIME: 15 min
l. Given.a victim identified as heing in Energy and .training material ) .
shock, demonstrate procedures to prevent » conservation
or reduce shock. Procedures utilized
myst be in accordance with the American Conservation of cleaning materials .
National Red Cross First Aid Manual and .
IFSTA 109 Manual. All procedures must American National Red Cross First
: be accomplished with minimm instructor - 4id Manual
assistance. -’ ©

- IFSTA Manual 109

a. The term "shock" may be used ) .
with many meanings. One of Transparencies Set #205
the most important to a first
aider is a depressed condition
of body functions, nerve
disorder, and failure of blood
circulation pommonly known as
injury shock decidedly differert
conditions are electric shock,
-insulin shock, fainting shock and
phychiatric shock. )

(1) Causes and dangers of shock -

. Injury shock is directly assoc-
iated with any injury to body
tissue caused by bums, wounds,
fractures of by loss of blood.
The most common evidence of
physical shock is .

182




(a) Weakened condition .

() Dilation of eye pupils

(¢) Pale most skin that is
¢ooler than it should be

(d) Beads of perspiration may
be noted above  the lips,
forehead, also palms and

armpits.

(e) Vietim may vomit or complain
of nausea

(£) Mental reactidn of the
victim may appear normal -
at first, but he may become *
res¢less, lose alertness,
and interest °

(g) Thirst is usually present:
(h) Pulse may be weak
(i) Victim may breath rapidly
with occassional deep
breaths
(2) PFirst aid for shock (position)
(a) Position
l. Keep victim lying down
2. Blood loss is severe, .
elevate lower part of
the body 8 to 12 inches

3. Do not elevate the lower
extremities if:
a. Thére is a head
injury

- b. Breathing is
g 7 difficult

¢ Victim complains -
of pain -




d. If any of these ; /C/7

conditions are .
present, the head ,

and shoulders S
should be elevated

by placing an ob~

Ject undexr them

(b) Heat ' . .

1. Place a blanket beneath- .
the victim and cover him
according ‘to the tempera-
_ ture of the environment

2. Victim should not sweat
3. Do pot add heat, simply
vrevent a loss of body
heat
(¢) Fluids

'1. Fluids should not be
administered except to

satisfy thirst

2. Plain water, at normal *  Casualty Kit
temperature, is the only *
fluid a first aider First Aid Equipment

should administer B

3. Give only a few sips "
at first; increase to as
much ag a half a glass

. L. If victim vomits or
o . - becomes nauseated, .
do not give fluids

Application: TIME: 30 min

e

Intérsper'sed throughout lesson.

Evaluation: ‘m: 5 min

Interspersed throﬁghaut ,lesson. ]

CONCLUSION TIME: 5 min

»

~

Summary: -Today we have discussed identification and treatment of shock.
) L | . )

- -
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'Remotivation: Now it is up to you to apply what you have learned here todsy toward
helping your fellow man or woran as you would want them to help if you needed it."

Assignment: Read and etudy the following SG units and anewer the questions at the end
of each unit. ’ “
. ‘1. SG-206, Swallowed Objects and Choking _
2. $G-207, Poisoring and Drugs
3. SG-208, Identification and Treatment of Wounds
h‘. SG-209, ’Id.enti:fication and Treatment of S}éecifio Injuries

Closure: That concludes our lesson for today.

o
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SWALLOVED OBJECTS AND CHOKING
- INTRODUCTION . TIME: S min

i ’ .
Attention: What would you do if you came”upon a victim that_ had awallowed some object
.and was choking to death? Would you give the victim a glass of water?

R
"Review: Yesterday we discussed checking victims for injuries and the identific;tion

and treatment of shock. .

[
‘e
-

Overview: - The first hour we will discuss treatment for victims from swallowed objects
and choking e

Motivation: Have you ever swallowed a large piece of meat not fully chewed and it hung
in your throat?;then you started coughing and choking. After it was couvghed up you
sure were relieved, but what if you .could not have coughed it up and did not know what
. else to do. - ©

»
<

Transition: Now we will discuss the things to do for swallowed objects and choking.

7

BODY TIME: 50 min

Presentation; TIMBE: 45 min
1. Without reference, identify nrocedures .
for administering emergency first aid treat- e
ment for.swallowed objects and choking.
Eighty percent of the procedures must be - ’
identified correctly. ' v ]

a. Causes for choking Energy and Training Materials

Conservation

(1) Eating withou% dentures
. - Conservation of clsaning materials
(2) Large piece of meat not

. fully chewed American National Red Cross First
AN . ‘ Aid Manual
: (3) 1Inedible object becomes , Transparencies Set #206
o\\ lolged in throat v
N, ’ :
b. Signs and symptoms .

(1) \‘\y\iolent choking

(2) Alarming attempts at ) .

inhalation . <
(3)

Discoloration of face,
neck and hands (blue) -




- 4

(4) Stoppage of bthhing

" . (5) Unconsciousness R
c. Mrst Aid
‘ (1) Swallowed objects in food
passage . . : ,

(a) Nothing by the mouth

(b) Remove with fingers if
possible

(¢) Sharp blow to mid-back
.+ wWith victim inverted

(2) Objects in larynx or lower
air passages

(a) Seek medical help

(b) Allow victim to assume
most comfortable position

(c) Do not attempt to remove
? object with fingers

- e (d) Bncourage coughing .
(e) Remain. calm and reassure
. victim \
. \
s > (f) Do not give anything by
mouth -

(3) Foreign body prohibiting ventila- .
tion

(a) Artificial respiration enly
if victim stops breathing

(b) Sharp blow to mid-back to
-.a.tten;pt to dislodge object

(c) Get medical attention as
! soon as possible

Application:

Evaluation:

187

Intersperse throughout lesson.




’ CONCLUSION TIME: 5

Summary: Now that we know how to identify a victim suffering from scme swallowed
object and choking, we can administer the correc§ first aid treatment.

Remotivation: A person can die from swallowed obj_#bs and choking, éo you muat
remember how to administer the correct first aid t{eatment 80 that life is saved.

*

Assignment: N/A. Cortinue Anto Poisoning and Drugs

rd

. Closure: This' ends oux discussion on swallowed objects ‘and choking.
e
;:g’
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POISONING AND IRUGS

INTRODUCTION TIME: 5 min

Attention: Have you ever seen a person in the movies that had been- poisoned or had an

overdose of drugs with five or six other people standing around wa.tch.mg that-person
die needlessly?

Review: We have learmed the treatment for shock and choking, and how to J.dent:.iy
the victims needing this treatment. .

Overview: This next hour we will be discussing how to identify and treat victims that
have been poisoned or have taken an overdose of drugs.

Motivation: We never lcnow when we will encounter a victim with one of these symptoms
and if we are able to save that person's life by the knowledge we have acquired, it
should be very gratzMng.

Tra.nsitioﬁ: So let's g_%_g.g; our lesson on poisoning and drugs.
. o ¢ .
~  BODY TIME: 50 min
Presentation: ' TIME: 45 min

1. Without reference, identify prdcedures for
administering emergency first aid for poisoning.
Eighty percent of the pro: edures must be iden-
tified correctly.

a. Poisoning substances Enexrgy and Training Material
Conservation
(1) Solid, liquid or gas that :
_  tends to impair health or Conservation .of Cleaning Materials
cause death when introduced :
into body or onto skin surface American National Red Cross First
- Aid Manual
b. Causes of Poisoning .
. o, American Druggist Counterdoses for
(1) Frequent causes *© < . _ the Home
i (a) Careless storage ' Transparencies Set #207
(b) Overdose . \

" (2) Examples of poisoning around
- the houge-

(a) Gasoline.

(b) Bleach



(3) ways of\poemnins
(a) By mouth
(b) Absorbtion
(¢) Inhalation
(4) Tngestion
(4) signs and .’symptém.s
(a) Symptoms vary ©

(b) 4id in determining )
poisoning

L. I.n.fomatlon from victim-
or observer

2. Container
3+ Victim's condition

L. Purne about lips or
. mouth ~

. ﬁreath odor

i M

. Pinpoint size of eyes

(5) Objectives in treatment - poisoning
by mouth y

!

- (a) Dilute or neutralize

(b) Induce vomiting (except as
advised \

i . (¢) Maintain respiration
(2) Seek immediate medical assistaxfge
(6) PFirst Aid ' |
(a) Begin to caxrry ot objectives _

(b) If not strong acid, alkali or \
ﬂpetrolemn Y

\
v

1. nilute

2. Induce vomiting

" 3. Get medical help

. 194




(c) If you don't know what poison

- 1. Dilute

2. Pind out what poison (look
for container)

3. Get medical help
(d) Additional Information
l.- Maintain open airway

2. Do not give fluids if | ‘ .
unconscious

o

3. Use phone to gain advice

i®

« Doctor . -

b. Hospital

: i
¢ ¢. Poison Control
: ' Cente':'v

d. If available, use
commercial antidote

e. Save label and vomitus

“< 4 for ?hya‘ician . :
b oy - .,
f. Esti}nate amount ’

take?

g If vé'lctim is convul-
sing do not give
medication or induce -
vogi'l:ing . :

k. Aftel convulsion,
turn (victim on side
or face down with

head 'to the side

L. Give demulient to coat

insides . .

a. Milkd -

b. Olive 0il




(7) Contact Poisons
(a)' Chemical burns

(b) Contact with po:.sonous .
planta

(c) First Aid for contact
poisons .

1. Remove contamingted
clothing

2. Thoroughly clean with \
scap and water

3+ Follow by rubbing alcohol

4. Apply calamine or otherr
soothing lotion \

Seek medical help

\ ¢
" INTERIM SUMMEJ.RY

2. Without reference, identify procedures for .

emergency first aid treatment for drugs. Eighty
percent of the procedures must be ident:.f:.ed

.coxrrectly. ‘ ( :

a. 9Signg and Symptoms American National Red Cross First
Aid Manual .

¢

v
(1) ‘Vary depending on substance ‘ //
involved - : /

(2) Apparatus
(3) Needle Marks
(s) Bottles
(S) Pupi.ls:of Eyes

-

(a) Constricted

1. Barbiturates

S P

- * 2. Naxcotics - etc.
(b) Dilated
1. Hallucinogens

2. Cannabis
Respiration - isually slow

‘Pulse - varies dependmg upon
substance used -
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b. Pirst Aid ' ' S
& , . '
(1) Maintdtw respiration
(2) Maintain circulation

_{(3). Maintain body heat . .
(4) Transport to Mcu facility .-
imealia.tely ' _ v
Applica‘l;ion: ) ke TIME: N/A
Evalﬁation: , ) ' ‘ TIME: 5 min
Interspersed t}u':m{ghout lesson. )
CONCLUSION ' TIME: S min

Summary: Now you know how to recognize a victim and treat him or her for poisoﬁing
and drugs. :

Remotivation: I'm sure you have seen people thatowere poisoned or had overdosed,
~ these people do not have to die if the proper treatment is administered to them at the
- proper time. ot

Assignment: N/A. Continue into Identification and Treatment of Wounds

L)

Closure: That ends our lesson on poisoning and drugs.

~
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' IDENTIFICATION AND TREATMENT OF WOUNDS > o

. INTRODUCTION ' TIME: 5 min -
Attention: Did you know that a wound has a classification and that there are different
types of wounds? So, you can see that it is more to it than just having a cut.

Review: The last hour we discussed poisoning and drugs, their signs and symptoms.

Overview: For the next hou? we will talk about identification and treatment of wounds.
You will then be required to treat these different wounds.

Motivation: You can cause a person to have more problems with a wound by incorrect
treatment, than if you had never treated him. So, you can see that you must give the
proper treatment for the type of wound that person has.

Transition: Let us now start our lesson and identify wounds.

BODY : , TIME: 1 hr, 50 min
Presentation: i TIME: 45 min
i 1. Given.a victim, identified as having Eneréy and Training Material
a wound, demonstrate procedures for the Conservation
prevention of contamination and the control
of bleeding. Procedures utilized must be ~ Conservation of Cleaning Materials
in accordance with the American National oo ’
Red Cross First Aid manual and the IFSTA American National Red Cross First
109 manual. All procedures must be Aid Manual.
accomplished with minimum instructor
assistance. . ) IFSTA Manual 109
a.',WOund is a break in continuity Transparencies Set #208
of tissue : ©
(1) Classification of.Wounds e
i? (a) Open *
(b) Closed R
(2) Types of Wounds ‘
a(a) Abrasions
(b) _Incisions ’
(c¢) Lacerations «
(d) Punctures
L] ~
(e) Avulsions . ] ) | .

? 19




(3) Common causes

(4) Sumptoms
(5) First Aid for open wounds
(a) Stop bleeding
(b) Protect wound from contamination
(¢) Treat for shock . . : ] .
(d)° Obtain medical aid . - d
(6) First aid for severe bieeding o~ .
| - (a) Direct pressure
(®) Hana or cloth directly on wound
(¢) Do n;t uncover, 1if Blood soaked, add more layers
(d) Przssure bandage may be applied
(e) Elevation raise wound above heart
(7) Pressure Points
(a) Di%ect pressure, elevation and pressure points should be used together
(b) Brachial artery — upper extfemeties
(c) Femoral artery — lower extremeties
(8) Tourniquet
¢(a) Utmost last resort - ‘ R
- (1) Louss of 1life possible |
(2) Loss,of'limb
(b) Strong 2"‘wide materials

(¢) Place between wound and heart immediately following wound




()

(3)

(£)
(8)

(n) ~

(1)

(9)

(11)

Use strong stick to
tyist tight

Tighten til bleeding stops
Mark time applied '
Never loosen

Treat foe sho;ku'

‘ '
Transport to medical
facility immediately

Prevention for contamination and
infection measures to take with

wounds

(a) First Aider should wash hands
(b) Clean wound

(¢) Dress and bandage wound

(d) Seek medical aid if infection

develops

Removal of forrzign objects

(a)

(b).

Just beneath skin sterile
necdle

Deep objects - leave for
doctor

¢

Infection symptoms

(a)
(n)
(c)
(d)
(e)
(£)
(8)
(h)
(1)

Swelling
Redness
Ileat

Throbﬁing

Tendermeus

Fever

Pus >
Swollen Lymph Clands

Red streuaks

Casualty Kit

First Aid Equipment




@p;ication: . TIME: 1 hr
Intersperse throughout lesson. - . ?
-4 N
" . Evaluation: - © . .TIMBE: 5 min

Intersperse throughout lesson. . o

CONCLUSION TIME: 5 min

Summary: We have discussed the two classifications of woundsj and the different
types of wounds and the treatment for’ the: different types. .

Remotivation: You should now bg‘gﬁ to identify wounds aé'ld‘ administer proper treatment
for all types of wounds. You wouMmot want an inexperienced person treating your wounds
so don!% be ine:sgerienced» when you have to treat someone elsges.

Assigxxment ¢ N/A. Continue into Identification and Treatment of Specific Injuries.

Closure: That ends our lesson on treatment of wounds.

| s : -l-




- IIENTIFICATION AND TREATMENT OF SPECIFIC INJURIES
. ' INTRODUCTION | TIME:, 5 min

Attention: Do you know what si:ecifio iix,ju.ries are? How to recognize them and treat
this type of injury? ‘

Review: We have learned how to treat wounds, and the classification and types of
wounds? -

Overview: Now we will learn what épeci’.fic injuries are and the treatment we should
use for them. Co )

Motivation: If you ever encounter gpecific injuries you will never forget it. They o
are very serious and the proper treatment must be adminigtered.

Transition: Now let us begin our discuss_ion on specific injuries. |

° I3

BODY .TIME: . 1 hr 50 min

3 d - .
Presentation: : ‘ TIME: 45 min
1. Without reference identify procedures Energy and Training Material
for administeririg emergency first aid for Conservation
burns. BRighty percent of the procedures s
must be identified’ correctly. Conservation of Cleaning Materials

\:' 2. Three general kinds of burms American National Red Nross First
{ 4did Manual °

. (1) Thermal burns )
Transparencies Set #209

. (2) Sunburn

(3) Chemical burns

b. Classification of burns

(1) Pirst degree - skin is reddened
"(2) Second degree - blisters develop

(3) Third degree - deep destruction

¢. Thermal burns are caused by direct
- flame or radiated heat

(1) Treat for shock

(2) Relieve pain
(3) Erevent infection

o




d. First aid for burns may be regarded

as
(1)
(2)

Partial thicluxgaa injury .
Full thickness injuxy

e. Partial thickness burns

(1)

© (@)

)

£., Full
(1)
(2)

(3)

()

Always w'rery tender . "

Benefit from immediate _ _ NS
application of cold water

Loosened superficial skin may
be removed only if it is bunched
of folded

thickness injuries (depth)

More. serious and complicated

Involves the entire thick:nesa

,of the skin

Produces the unmistakable da:r:k, ~
dry eschar

Apply cold water and cold water

. compresses

(s

, (6)

Wrap the victinm in a‘clea.n
sheet prior to transportation
to the hospital

Cover the burned area with
clean sterile dressing

(7). Cut clothing from arornd burn

(8)

(9)

(10)

(11)

area - do not- disturb burn area(s)

If“ eyesa are burned, flush them
with water if victim can stand
the pain

DO NOT apply oil or ointments in

the eyes . .

Use judgement when giving fluids
to a victim as this usually causes

naumea . | 199

Give half-glass doses of a solution
madeé by dissolving cme-half teaspoon
of table salt or one-half ‘teaspoon
of baking soda in a quart of water if
199(\119&1 assistance is delayed for one




' (12) Keep victim covered to retain « R ' :
, body heat ’

8. Sunburms

(1) Caused by ultraviolet rays of the \
’ swm .

" (2) Over exposure to the sun's rays
8" rays cause tiny blood vessels p

' in the: skin to dilate and the -~
¢ skin becomes red. o s )
(3) As overexposure increases tissue .

iz},ju.ry starts ‘

(L) Swelling of the skin occurs ' ‘ T,
(5) Blisters appear . |
(6) Fever develops ' o ‘ K

(7) Discomfort :

(8) Sunburn becomes serious, should the
injured tissue become infected.
(Pirst and second degree burns) _

<

.(9) Treat mild sunburns with any good
. ointuents, cold cream, body lotion ,

or salad oil to relieve pain ‘ . :

- (10) DO NOT use 6il or margarine or Use Casualty Kit,
butter ‘ » . ’ , '

| Use First 4id Equipment
(11) Apply 'sterile dressing if skin

is blistered

(12) Do not expose burmed area to sun’ .
until it is completely healed '

(13) Do not apply oil or ointments to
severe sunburn cases

(14) Seek medical help ‘for severe cagses °’
of sunburn’

h. Chemical Burns to the Skin
(1) Acid burns are non-progressive

injuries. Damage to tissue ceases o
when acid ig removed o

(2) Alkali burns - progress with
time




io'

(3)

(L)

(5)

KH

6)

<

-

Alakli burns may firsi appear to
be slight, but may la develop
deep inflamation and ti

destruction unless you seek .. .

medical help by a plvaioian

Wash avay’ chemicala with la.rga
quantities of water

Read labels for first-aid
measures ‘

Apply additional first aid as
described for any other similar
heat burns

Chemical burng of the eye -

(1)

t

(2) .

(3)

(k)
(5)

(6)

(7)

(8)

9

Type of chemical will determine
the degree of njury

Do not waste time trying to find
out what chemical is in the eye

Flush the eyes immediateély with
large amount of cool water

You cannot use t;o much w;.ter

The first few seconds and the
next few minutes are the most
imprrtant ° .

After thorough irrigation, a few
drops of clean mineral, castor,
or vegetable 0il can be placed
in the eye

The oil helps prevent the eyelid

from sticking to the eyshball

Cover the damaged eyes with a
sterile compress and seek
immediate medn.ca.l help

INTERIM SUMMARY

2. Without reference, J.de;zta.f,v procedures for
administering emergency first aid for frost bite
and oold exposure. Eighty percent of the proc,a-

dures must be identified correctly.

a.

Frost bite

(1)

Characteristics

{(a) Common injury due to cold

—,"

Va




”—,, . f‘,—,f
. a4 " .. /é7 \
. [- (b) Ueually small area affected ’ - . . . o T
b. Signs and symptoms
(1) At Iirss. - R ;
(a) Skin changes to‘wh.ite or . = .
grayish yellow : “ N

(b) Possible paip
(¢) Blisters ) ST o
(d) . Intense. cold and numbness

(e)” Victin may be unaware of
frost bite

(2) As time passes | -~

(a) Menth.l confusion . ' .
(b) Impaiment of Judgement | '
(c) Victinm staggers ~ : L
. (@) Eyesight fails .

"(e) Possible unconsciousness
(£) Shock - o o '
(g) .Breath.lz.ng may cease

(h) Death, if occurs, may bé due to
heart failure .

c. First‘ Aig *‘:
v (1) Objectives - d | .
(a) Protect avea from urther injury
(b) Warm area rapidly , b
(c) Maintain respiration |
(2) Procedures ’ ‘ “
(a) Cover frozen part : ] .

~ (b) Provide extra clothing a.nd
blankets -

(¢) Bring vioctim indours as soon . ~
as possible B ¢ 2”2 A /




d.

(1) Manifestations

: ‘(d)L Give vidtim warm drink .
) - ,®

(e) Rewarm part quickly

(£) Immerse in warm water

(g) Warm at ‘rocm temperature if

part has been i‘rozen-thawed a.x&—/

reﬁstn

(3) Do not apply hot wat”er bottle or
_heating lamp

(4)' Do not 'hea.t at hot stove .
(5) Do mot break blisters .

(6) Do not allow victim to walk if o
‘ ‘feet area a.ffected / '
/

(7 d)iscbntinue warming as soon as
"part’ ‘becomes flushed

(8) After part ie warmed, exercise if
toes ox, fingers are involved. Place
cover -between them to keep them
separated ,
~ 33 o~
(9) Do not apply other dreasings unleas
transporting for medical aid ,

’

(10) Elevate Trostbitten parts and
protected area o’ontact with bed.
. clothes ’
(11) Seek medical aid AZIP -

. RS
Cold Exposure v
; , \ .

(a) Shivering

(b) Numbness

(c) Iow body temperature

(d) Drowsiness ‘ A

(e) Muscular weakness- :
[

b
.

i

(%




(2) Pirst Aid
(a) Give artificial respifation
if necessary

(b) Bring victim‘into warm room
) ASAP

(c)- Prevention of injuries of cold
INTERIM SUMMARY /"
* 3. Without reference, J.dentlfy.procedures for
administering emergency fJ.rst aid treatment for.
heat stroke, heat cramps and ‘heat exhaustion.
. Eighty percent of the procedures mugt be
A identified cow'rectly

4

a. Jeat stroke . . ..

A}
7

- (1) \Response of the body to heat
characterized by extremelyvhigh
body tgmperg.tures

(a) Signs and symptoms
N ) / °
1. High body temperature

2. Skin may be red, hot and
dry - .

3. _»Pals;e rapid and-strong
L. Victim may be unconscious
(b) First aid

‘1. Und.ress, but maintain
modesty :

2. Apply .cold spon’ga and

"~ water or alcohol T

3. Use fans or air *conixt:.oners
to promote cooling-. .

L. Start above if body begins
. to heat up ‘again

- Do not give stimulants

b. Heat cramps = mnacu.la:c pain and spasms due
to loss of sa.lt ¢

(1) Leg muscles and abdomin likely to be .
. affected first '

-7-
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(2) Pirst Ald

(a) Gently massage mugcles; give.
sips of salt wate R |

(b) # glass every 15 minutes
' over period of 1 hour

. ¢
¢c. Heat. exhaustion ‘
(1) Responie of body characterized by .
fatigue, weakness and collapse

dus to inadequate water intake
... and rapid fluid loss - .

(2) Symptoms - ‘ | .

' (a) Approximately "mormal" = - R
- body temparature .

(») Pale and cldmmy skin

(¢) Profuse ‘sweqting

(a) Tire,&aqs\s,‘wea.kness ..

(e) Headache, perhaps crcmps
- (f) Nausea --dizziness

(g)- Possible fainting .
T -~ | (a) Give sips of walt vater Casualty xi‘it‘ |
(b) Lay victim down é’} Fi,rs't‘ Ai;'l'Equipmenﬁ
R "(c) Loosen clothing | ‘

~ (d) © Apply cool, wet cloths
_(e) Stop fluids if vietim vomits |

_(£) Advise against further
sunlight - \ T e e - SNSRI S-S e
, ; .

Application: | . .. TIME: 1lhr -

Iﬁterap'eru throughout lesson. ‘ .
i Lvaluation: - ' ° '2”',‘ ’ TIME: S min
- . R . B D N
-+ Intersperse throughout lessoén. .

?




CONCLUSION

Sunpary: We have discussed spocific injuries, how to ldsntiﬁr thaae injuries and the
tmtment of specific injuries. =

£

‘Remotivation' I am sure now that you see the importance of being able to identify
specific injuries and the damage they can cause without proper sreatment. You
" should be able to apply that proper treatment.
&

Assignment: Read and study SG wnit 210, Dressing, Bandaging and Splinting, and
answer the. questions at the end of the umit.

‘Closure: This ends our mtmct:.on for today. &

A%
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IRESSING, BANDAGING AND SPLINTING
INTRODUCTION : . TIME: © min

Attention: Have you ever applied a dressing or banda.ge, or splinted a broken arm or N
leg? Did you do it correctly? -

©
.

Rmriew:\ Yesterday we discussed specific injuries, treatment of wounds, poisoning and
drugs, and also swallowed objects snd choking.

Overview: Todw we will cover. dressing, ‘bmda.gins and splinting and you will be
required to perform these on your fellow students.

Motivation: You must use the correct methods in dressing or bandaging o wound, also
in sprinting a fracture because you osn cause the victim to be cxripple or m.imod for
the rest of his or her life. It could be a member of your own family:

Trangition: So, let's begin our lesson for today.

=]

BODY TIME: S hrs 50 min
Pzesantation- ‘ TIME: 2 hrs 45 min
*9% ) .
1. Given a victim idantified as needing Y
dressing or bandage, demonsirate procedures o s

for applying a dressing or bandage, Proce-

dures utilized must be in accordance with

» American National Red Cioss First Aid Manual.

. _All procedures must be accomplished with e o

i

minimm instructor assistaace.” - T e

as¢ Dress:l.n"g and bandages \ Energy and Training Meterials
conservation
1 (1) Dressings - - imediate protective
' cover placed over wound Conservation of Cleaning Materia.la
’ (2) Punction - Prevent contaminatien American National Red Corss First
S Aid Manmual ,
(3) Sterilization procedures =
: ~ -~ IFSTA #109 -
e oo (L4) _Bandages - material to lwld
~ drsusing to-womd or-splint— Trausparencies_Set#210. . |
in place T
b. Applying bandages - o
(1) General prinoiplu . cuuslty Kit
(2) Elastic bandage ' 21)% . Hrst Ald Equipment




Coe
]

LN

d.

tmce.

-4

b.

{3)

(L)

(5)

Gause bandages
Triangular bandages
Adhesive strip dressings

Mathods of ;ppmng bandages

L)}

(2)

(3)
(4)
(5)
(6)

A sling
Triangular bandage for folded

cravat

'l‘rianeuln for ccalp and forshsad
Cravat for forehead, ears or eyes
Cravat for cheek ..na/oz.- oar
Cravat for o‘lbow‘ and/or knee -

Anchoring bandages

(1)
(2)

- (3)
W)

(5)

mwumiquntlhouldbouudonly
- a8 & last resort for severe, life

th.'cutcn:l.nc hno::ngv that camnot
be contxrolled by othu' means

The use of the tomiqunt method
of controlling bleeding, is men-
-tioned-principally-to-discourage
its indisoriminate use

Tying off.bondagu

The circular turn

Open and closed spiral bandage c
Figure eight bandages

Finger tip bandages

__ INTERIM SUMMARY
2. Given a victim identified as needing
a tourniquet, demonstrate procedures for
applying a tourniquet. Procedures utilized
must be in aocozdance with the American

- 'Wational Red Coss Pirst-Ald -Msmalapd——— ————— .

: IFSTA 109 Manual. All procedures must be

°  accomplished with. m:l.n:l.m instructor assis-

Al

"\\Q




(1) Tourniquets mey cause tissus
injuries

(2) Shuts off the emtire blcod
supply to that part of the body
to which it is applied . .

(3) The device itself ofter cuts
into -or injures the skin

(4) Tourniquets may be necessaxy
in cases of partial or complete
severance of a body part

(5) These are the culy instances .
where its application m be

Justified

(6) Viotim must be taken to a -
physician as’ soon as possible
after a tourniquet has deen

applied

(7) Physicians or medical persomnel Casualty Xit
should be the only ones permitted o
to release a tourniquet Fiest Ald Equipment

(8) Constriction bani should be made
from some flat material about ™
two inches wide

(9) Avoid the use of rope, cords,
vire, string or other materials
of small oirmnfmco

(10) These mtornla will only out
the skin and possibly damage
good-muscle-and-cause- mora

blood loss

¢. Procedures for applying-a comstriction
hand

(1) Select a soft, sturdy, and wide
! material for the band

(2) Pass the band material around
the limb or body mcmber
" between the wound and the heart — - - T

(3) Wrap the band tightly arownd
thonmbtcotoporllovdm "
the bleeding PR ..

Q ‘ .. -3-




material to apply pressure on
the constriction bend, when
the constriction band is

smg, secuxre object with piece
of cloth ox other material.

(5) Cover the wouad with a starile

) (L) Use s otiokor ot;i: strong | . ‘ /75/

conpress
INTERIM SUMMARY .
3. Given first aid and equipment, and a American National Red Cross First
victin identified as-bhaving a fracture, demon- Adid Marmual

strate procedures for administering first aid
for fractures. Procedures utilized mmst be T IPSTA  $109
in accordance with the imerican National Red .

. Cross First Aid Manual and ‘IFSTA Manual 109

. with.minimm instructor assistance.

a. Types _ )
(1) Clowed fracture - simple
' (2) Open frastuze - compound
b. Signs and symptoms ﬁ
(1) Pain= point tenderness : . , ‘
(2) Deformity - '
(3) Loss of function ' \
() Sweliing R
(5) Discoloration
¢. Dangers

(1) Improper handling may cause
fraoture to become cpen

v (2) Damage nerves and blood

vessels "
d.- Mret Aid Procedures . Casualty Kit
(1) Imiobilize bone ends First Aid Equipment

, (2) Imnobilize joint above and

’ joint -below fracture n
. (3) Leave joint injuries in = T
.' position found

- (b) Slight traction on straight S Cw
" bone injuries " 21 ‘J

o S -
+
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Applications ‘ . -  PIME; 3 hvs
Intersperse throughout lesson. Z INSTRUCTORS ARE REQUIRED
Bnlmtion: TIME: . 5 min

Interlpmo throughout lesson.

CONCLUSION TIME: 5 min
s\mnr.r: Today we bave covered dressings, bandaging and splinting. You have performed
these 80 you should lnve 'S bettor mderltand.ing of this now. \\
Remotivation: As you h:n seen, if thqn prooodmu are not pexrformed correctly, - \

you will be doing more damage than good, nommtmth-comotm«dml
in administering first aid treatment to a victim.

<«

~

'h’liyment: Mndntudythtollwing&mitlmdmmthaquutimattha L
end of each unit.

1. §G-211, Sudden Illness

2. §6-212, Respiratory Mmergencies and Artificial Respiration

1

Closure: Remeiber what you learned today can save a life.




SUDDEN ILLNESS
INTRODUCTION
Attention: How many of you know what sudden illnesses are?

.-~

_ Review:. Yesterday we learned how to apply dressings, ba.ndaging, md splints, the
_ different types and their specific use. - - )

Overview: Today"s lesson will cover suddanrillnessea and respiratory emergencies
and artificial respiration.- -

»

Motivation: Sudden illnesses are not uncommon and they can ha.m;en to anyone. Some
members of your family probably already have some of thése illnesses, so by you
. knowing how to treat them, you will be able to save their lives.

~

\

~

Transition: So, let us begin our lessor for today.

BODY

50 min

~ _ Presentation:

~—

1. Without reference, identify procedures
for administering emergency first aid for
sudden illnesses. - Eighty percent of the
Procedures must be identified correctly.

Heart Attack

TIME: LS min

dmerican National Red (lvngs First
Aid Manual -

~

Fnergy and- Training Material °
Conservation -

a.

o \*Cons\g;.ggtion of cleaning materials

(1) Signs and symptoms

—

(a)
(b)
(c)
()

(o)
()
1)

Persistent chest pains
-Chest and atermgm area
Left shoulder and amm
Gasping and shortness of
breath, bluish color lips,
skin, fingernail beds
Extreme prostration

Shock

Swelling of ankles

h'anspa.renci:s\F&‘#znmh




(2) Mrst Ald

(a)

(v)

(e)
(a)
(e)
(£)

Allow victim to be comfor-
table T . o

Provide ventillatiqn-
Protect against drafts

Use arkificial respiration

if necessary >

Help with prescni‘sed medicine
if victim has any difficulty

Do not give liquids if

© victim is unconscious

b. Stroke - apoplexy

(1) Spontanecus rupture of a hlood

(2)

-vesgel in the brain or forma-

tion of a clot that interferes
with circulation

Major stroke

(a)

Signs and symptoms

. 1. TUnconsciousness.

(v)

2. Paralysis or weakmess
one side of the body @

Main symptoms

1. Difficulty in breathing .
and swallowing
control

3. Pupils unequal

L. Idck of ability to talk
or slurred speech. -

2. loss of bladder or bowel

| Y
Qa




: 3. Give artificial respiraticn ' / 77
~ if necessary ‘ '
4. Position viotim so that
[ = secretions will drain from \
mouth . - .
5. Obtain medical aid ~

6. Do nét give liquids unless
victim is a.ple to swallow

(d) Minor stroke ‘ N

”

.1+ May happen in sleep and be
accompanied by

a. Headache
+ Confusion

lo*

‘ Slight dizziness - | -

Ringing in ears | ' .
8. Other mild complaints

2. Later '

o

Ie

+ & Minor difficulties in
speech

Menory changes

Weakness in an amm
or leg ) .

Disturbance in .
normal personality . ) e

~

o

([
Pye

e

. (e) Pirst aiw .
) i,
-1 Protect victim againgt
accident or physical .
exertion , - T b g,

) 2. Suggest medical attention ‘ . 7
¢. Falnting due to loss of ‘blood in b;.'ain \ o \
(1) Signs | . |

(a) Extreme paleness

(b) Sweating ~ 214




|
_(c) Coldndss of the skin | - - ‘
. (2)" Diasiness °. | : & 1
; (e) Numbness and tingliness ~ . : \
of hands’ and feet
' (£) Nausea ‘
N (g) Possible disturbed vision P o ‘ R
- (2) Piret Ma o : . '
:“’:3 ) o - .
T (a) Lea.ve victim ]ying down . '
. (o) loosen clothing | . § -
’ : 0 , s st v “. )
(¢) If victim vomits, roll head
) to drain fluids -
() Maintain airwey .
' (e) Do not pour water on face. ‘ v ' .
(£) Give no liquids ’ ‘
a (8) Exanige'v}:[.ctini Co )
. . ,
(b) ‘Seek medical aid if recovery :
» i slow . . , .
(3) Convulsion - .
(a) Rigid body muscles lasting a’ - : .
\ . . fow secondn to half minutc . -
' (b) Bluish discoloration of face
"lips, .foaming at the .méuth - - -
or drooling * -. , S ‘
(Q) Gra.dua.lly subsidas Coe
¥ (W) miret ma -" - .
- (a) Preveat viotin from hurting o o
‘himgelf e . _
R . (b) Give artificial respmtj,on A
’ | if meded . M - i
3 ' e ‘ . .

v, . (¢) Do not plane object.’ " . '
- .. between teeth e 21 . -

v e

(8) Do'not pour liquids in mouth




/?/

(e) Do not restrain vigtim

(f) Do not place child in
tub of water

~

d, BEpilepay .
(1) First uid ’
(a) Push away noar objects
- . (b) Do not force object between
teeth when jerking is over, - .
‘ " loosen clothing,
- (¢) EKeep victim lying down
¢ (d) Maintain airvay
(e) Prevent drowning in vomit ‘ ) .

1. Turn head to side or
: rlace on stmh

(£) Give artificial Tespiration . .
if necessary . .

(8) After seizure allow victim
To rest or sleep

(h) Seek medical attention
Application: ' ' ' TIME: N/A

" Evaluation: |, . m 5 min

;Interaperse throu.ghout lesson -

| CONCLUSICH TIME: S min

Summary: The last hour we have covered sudien illnesses, heaxrt attacks, strokes,
convulsions and epilepay. . ’

Remotivation: You can see how sexious these illnesses can be, 80 it is up to you
to administer the proper care during an emergency of this type.

Aséi@ment: N/A. Continue into Respiratoxry Emergencies and: Artificial Respiration.

\Ciosure: That ends our.lesson on sudden illness for today.
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RESPIRATORY EMERGENCIES AND ARTIFICIAL RESPIRATION =
°  INTRODOCTION TIME: 5 min

Attention: Can°you perform artificial respiration? Everyone should know how to do

this. .

. g v )
Review: We coverad sudden illnesses the last hour, which consipted c heart attacks,
strokes, convulsions and ‘epilepay. )

Overview: The next five hours we will learn artificial respiration and we will also be
performing this.'

. ‘ ' .

Motivation: There are all mes'of energency situstions where artiﬁ.cia.l respiration
oanemnomgone'l 1life, ifdmeinmmoperm. Vowilltowhyouthin, but .
it iluptoyoutoapply it correctly. L

o

¢

"'.I.‘.ransition: .Now we will start our lesson for today.

e 1

. BODY TIME: L hrs 50 min |
: s
Presentation: 7 TIME: 1 hr 15 min
1. Given a rosuscitation m:l.kin, demon~ Energy and Training Material-
strate proceduies for administering artificial Conservation '
respiration. Procedures utilized must be . )
in acocordance with the American National Red Conservation of Cleaning Materials
Cross First Aid Mamual and IFSTA 109 Manual.
A1l procedures must be accomplished with dmerican National Red Cross First
‘minimum instructor miltance. ~ Aid Manual
a. Before y.v:l.ng nouth to mouth " . IFSTA #i09 ‘ : '
resuscitation, diagnois signs ‘ _ )
for the following . ’ Transparencies Set #212 .
(1) Respiration! Pilm: TF 6296, "™Mouth tc Mouth
' Reguscitation .
(2) Pulse ’

(3) Pupils of eyes

(4) Skin color l

(5) Siin temperature

(6)- State of consciousness

(1) Péh}nia/lo-i of lma.tion




- | | ¢« . ) ‘ ‘ ) . { . .- ' / gz
R (8) Reaction to pain T
Y nnpmtory System . ' ' Mln: TP 6555, "Save That Life" N
) (1) ‘Mr aoves through many . Resuscitation Manikins :
structures on its way ” . '
" to the lungs, where oxygen ° ;) + .Resuscitation Devices
" is exchanged for uuto ‘ .

(2) Aiz doves first through - ; Airways . o
. the mouth ‘and nose to the , . .
<! throa.t o .

(&) Contains 20 to 21% ' '
oxygen, ahd 78 to
79%.ni trogen

(3) Preathing Process-. ~ -
R (a) Inspiration . '
1. Muscles move ribs : . (_ .

* s outard ' \,/

2. Diaphragm moves C,
downward

(v) Expiration ’
1. Muscles relax, ribs o
. ‘ 2+ Diaphragm relax, N L " »
. - moves upward . _
(L) Inspiration/Expirstion
" phase moves about 500cc . . ‘
one (1) pint of air, - .
. lungs; extract 5% of the ' -
N . mm ) . \ \_ -
¢. Determine need for mouth to ’ ' e
mouth or mouth to nose resusoitation - ,

(1) Breattiing impaired/stopped . , | /

completely ’ . ) . "
(a) HEleotrical shoek - . o . .

e

"(b) Barbiturates/drugs:
(o) Toxic gases 3
(4) Heart disease/ssttma '




i

(2) Yoreign iatter in mouth
() Tood, vomit, phleen mucus
(b) Yood, foreign objects

(3) Becogognition of airwey cbsiructions

3

?

(b,) Listen
(c) Twel

(4) Treatment of airvey obstrustion

(a)
()
(o)

g

(e)

7 de 'Idemtify mouth to mouth nmciuﬁﬂn

¢

Clean pstimt. nouth
!'ilt pn.timtl hud ‘uok

Jorce air into patients
mouth:

cknrtmthod'v

‘Jurliftuthod g .

x

procedures. ,
(1) Pu.‘.lnonw nculcitation L.
(a) n-tabn-n uxvu

() Sest patients nose (hund

orymmohuk)

| (c) Inhale deeply (1000cc) plase

. mouth upon:patients mouth

(d) Exhale into. patients mouth

(e) Remove mouth, patient will ..
- exhale S

-(£) Repeat every

‘.

13

. L. 0-6;0&1-20&:..
.. mimate (-mpu.m ..1.;-)

1 6'1371‘l-20t$un
- lim*‘(lishtmam)

3.¢ 13 and qp = 12=15 times per 219
aimste (1000c0) of aix ,

.-‘.1-.




(2) Mouth to nose
(a) Uned if patient has lower jaw

1. Clamp patients jew shut ' R
" with your fingers .

. g.l dom',h:l.l nose with your
) mouth

® . 3, Blow into nose and watoh .
*©;  fox chest rise N .

] g."' Open mouth to allow
; patient to exhale through

mouth

. (3) Mouth to Stoma
(s) TUse seme bauic techniques as

mouth to mouth except mouth
‘phoﬁq.t . ) ) o
(b) Use twice normal breath at '
. one evexry five seconds

(c) If air escapes through mouth
or nose - partial laryngectomy,
L sesl mouth and nose and procoed
- as above .- .

INTERIM SUMMARY

2« Given a resuscitation menikin, WB and

resuscitation device, demonstrate inhalation

Procedures. , Procedures utilized must de in - Use WB-212
- accordance with the'WB checklist. All proce~ . se WD-

dures must be strictly adhered to, with help

from the instructor on difficult aress. .

a. Clear mouth gd throat of foreign
materials if necessary, preferadly
with a clean cloth around fingers-

b. Flace manikih on its back with a
' folded blanket, coat or similar
object under the shoulders

¢, Extend head back, pull chin up, ,
- apply bag. mask | o ‘

Ls

b #

22 -




,
-

(1) Bold—lkﬁnhonfam vith
thusd and index finger, other

’nnmmmth-ohm Bag Masks

(2) In.ﬂato lungs by squeesing
"+ bagwith other hand (or use
' caygen bottle for air mupply)

(3) Observe rise and fall of
chest for proper ventilation

O-Gm-zctimopwmtc
6=13 yrs = 20 times per mimute .
1} and up = 12-15 times per mimute

(4) Assist manual resuscitation with
mtalstic resuscitator and voltm-
taxy effort -

3. Given a resusocitation manikin, WB and resus-

citation.device, demonstrate aspiration pxoce~

- dures. Procedures utilized must be in aocordance

with the WB checklist. ,All procedures must be

accomplished with mer assistance.-
> . ' :
. a. Aspiration techniques with mechenical
(l) Check viotim for airvay obstruc-
tioxt by: .

. .
,(a) Looking . ¢
(b) Listening
(c) Feeling |
(2) If aspiration is necessary _
(a) Position victim on his )
back )
(b) ' Tum heed to cne side
(c)  Remove the air shield
footsuction pump from
‘tho ouc ,

eﬁ('d) Poo:l.tion foot suotion ’
¢ ' .pump near victims heed

126

Resci-irne/Resci-indy Maniking




- (e) Bold metal tip in mouth of ) /37
victim and pump the beluws: .
with your foot. Continmu: as
long as mtionunndod_

(f) Pumping the: bellows creates : . .
sufficient suction t0 remove :
obstructing fluids P - ' : A

(g) Bven if the trap jar should
overflow, it is not neces-
sary to. discontinue operation
since the aspirated liquid N o
will enter the bellows and
will sutomatically be emptied
from the bellows with the
next compression

(k) .The extra ball valve an the
mmmjncmdmly
o mualpmincmtho'
’ - other becomes clogged.

(3) Clesning the foot pump

. (s) Vash the metal tip in soap
. and water or a dilin.tocting
S~ solution

(v) S8ince-all flow is avay from-
the fictim, the remiinder of
th.p\mpmodmtboltuilc
However, clean water msy be

through the bdellows. -
pmping until the clean
" water has thoroughly flushed

out the bellows. N
Application: _ ] . m: 3 hrs 30 min .-
Intersperse throughout lesscn. 2 TNSTHUCTORS ARE REGQIIRED |
Bralustions . ro@ Smn

- Intersperse throughout lesson

CONCLUSION TIME: 5 min
&marﬁ Todaar we hsvo oovmd -rtuul rnpira.tion, inhalation procedures and

’ ’ , [4
. '




Remotivation: It is vexy inportlnt to apply thuo procedures correctly boovuc a
life will depend on m

L 4

Assignment: Read and study SG unit 213, Cu:d.iopulmn nomih.tim and answer

the quostions a.t the end ot the unit.

A}

Closure: That ends our lesson tor,todﬁ.'




mmom:ox o TIME: 5 min
Attention: What is cardiopulmonary resuscitation? Do you mow?

-

CARDIOW RESUSCITALION'

Review: The previous few days have boen spent on various subjecta that will help
you take care of yourself and aid you in saving other lives.

Overview Nowwqa.régoingtodiucunthe‘ommdﬂomncm.'

Motivation: A person can die very quickly without the proper cars. You, as a rescueman,
may need to provide the necessary life giving CFR. .

'.I.‘rmsition: Now we will discuss the perform CFR.
BODY TIME: 3 hes 50 min
Presentations _ : TIME: LS min

1. Given a resuscitation manikin, demonstrate Energy and Training Mn.te:i al

procedures for administering cardiopulmonary Conservation
resuscitation. Procedures must be in acoordance

with-the—idmerican Heart Association requiring Consexrvation of Cleaning Material
assistance from the hstructor on the difficult
parts. . Anorican Heart Association Pamphlot

. §
¢ ]

&. Heart problems Transparencies Set #213
(1) Eeart disorders Resuscitation Manikins

(2) Beart attacks
(3) Symptoms of heart attack
(L), Care for a heirt attack
(5) Chest pain
,(6) Heart f&ilu.rt ,
(7) Symptoms of heart failure
', (8) Care for heart failure |
(9) Eypoxta =, O L
(10) heptxta | ' -

224
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Ce

d..

" Application:

’ (11) Signs of ond.im arrut

' Procedures for CPR with one rescueman

(1) Unresponsiveness

(2) Open airway, establish breath~
luamu

(3) -Sta.rt ventilations (average L)

(4) Ciroulate - 15 ccnpreuim %o
two ventilations, .for four cycles

(5) ‘Check pulse

!

-

, (6) " Proceed at a rate of 15 compres-

sions to two ventilations
Procedures for CFR with two rescuemen
(1) Same as for one man

(2) - Ventilations - interpose cne breath
on every fifth upstroke

(3) Compress - 60 per mimute
Procedures for CPFR with infants

(1) Two fingertip compressions located
between nipple lihe < center of
sternum

" (2) Compression ratio - 80-100 times

per minute

(3) Ventilation - small puffs from
cheeks after every fifth oompres«
gion

Complications with CPR’

(1) Band too high

(2) Hand too low

(3) EHand too far right

(4) Band oo far left ,

, Intersperse throughout lesscn.

CHECK PULSE

»
°

10




Evaluation:
Interaperse throughout lesson.

v

CONCLUSION'
Sumimary: We hive discussed pulmonary and cardiopulmonary resusoitation today.

Remotivation: As a firefighter, you must know these techniques to perform your Jjob
properly.

Asgignment: Read and study the following SG units and answer the quantibng at the end
of each unit. - : o
1. SG=301, Block III and IV Oriemtation. o -
.2, SC~302, Operatiiéns, Maintenance and Mounted Equipment on the P-10 Rescue Vehicle.

Closure: Only continued training will keep you proficient in pulmonary and cardio-
pulmonarvy resuscitation. '

’
2

INITIATE MEASUREMENT TEST AND TEST CRITIQUE.
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Siudy Gl.xides and Workbooks are trainin'g publications authorized by Air Training Command (ATC)
for student use in ATC courses. - .

~

The STUDY GUIDE (SG) presents the information you need to complete the unit of instruction or
makes assignments for you to read in other publications which contain the required information.

The WORKBOOK (WB) contains.work procedures-designed to help you achieve the leariiing
objectives of the unit of instruction. Knowledge acquired from using the study guide will help you perform_
the missions or exercises, solve the problerqs, or answer Questions presented in the workbook.

The STUDY GUIDE AND WORKBOOK (SW) contains both SG and WB material under one cover.
The two training publications may be combined when the WB is not designed for you to write in, d’xr when

both SG and WB are issued for you to keep.

Training publications are designed for ATC use only. They are updated as necessary for training
purposes, but are NOT to be used on the job as authoritative references in preference to Technical Orders

or other official publications.
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3ABR57130-1-5G-201

Fire Protection Branch N .
Chanute AFB, Illinois T .
BLOCK II ORIENTATION
" OBJECTIVES . ' S

.

Aftqr completing this gtudy guide and your classroom inctruction, you will
participate in a discussion consisting of questions and answars on:

R LY

2.

Block content.

Safgty.

I3

*

@

3. Energy cgnlervation.

INTRODUCTION

As a highly trained firefighter, -
you must not only be able to effect a safe,
quick rescue, but also be able to diagnose
and give proper first aid treatment for
all types of injuries until qualified
medical help can be obtained. During the
next ‘six days, you will study extensively
within the area of first aid and expand
your knowledge of this subject. You will
also learn about bpreathing apparatus. This
is important to you as a firefighter. You
will also study about rescue carries and
how to use them.

INFORMATION
" BLOCK CONTENT .

Block Il is six days in length and
will include such subjects as breathing
apparatus and rescue carries, but will
be devoted primarily to first aid. During.
the learning précess, you will be
evaluated and graded on your ability to
perform various tasks thfbughout this
block. Upon completion of Block II, you
will take & written test. Successful
completion of this block is determined
by satisfactory performance during
classroom activities and a passing grade
on the written test.

SAFETY

The word SAFETY 1is heard so much,
you would think that maybe we could do
without it once in awhile. And if we
suddenly discarded the word and what it

- means; accidents will still  occur. As
firefighters, we are definitely -concerned
.with safety..'.the safety of ourselves

o

and o;hers. Those of us who have never
had accidengp are not ‘just lycky, we have
learned to practice safety in everything

we do., We have also learned that practicing
safety is not a hard job. We would like
to invite you to join us.

Practice safety .
and let's stop accidents.

'ENERGY CONSERVATION

Shortly, you will engage in simulated
first aid prz:tices. You will be using
a*iot of equipmetit that you may or may
not have seen before. The equipment is
here for you to use, but please be
conservative with it. Use what you need
but don't be wasteful. We hope that some
of the measures that we use to conserve
energy can be applied’Aif Force wide. We
invite your suggestions for improvements:
in the fire protection sckool 'to promote
energy conservation,

QUESTIONS

Please answer the following questions
on a separate sheet’of paper, *°

1. How long will you have to learn
the content of Block II? 5 <

. L1

¢
2. Will you be tested during the
block?

3. VWhy is safe;y so important?

4. How does energy conservation
apply to you as an individual?
REFERENCES
1, AFR 92~-1, Fire Protection Program.

2,  School Reg 50-18, Orientation For
Permanent Party and Student Personnel.

”

o §
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B BREATHING APPARATUS

.OBJECTIVES

After congletigg this study guide and your classroom instruction, you will be able

to:

1, Don and operate breathing apparafus in accordance with technical order data.

2. * Inspect and service breathing apparatus‘in accordance with technical order

d.t.o n
. INTRODUCTION  ° -,

As a firefighter, your ability to
successfully combat fires cois dependent
upon the type of equipment available
to you, and your knowledge of the proper
use of this equipment. An important
part of this equipment is the breathing
apparatus. This equipment is used to
protect. you when entering atmospheres
that are deficient of oxygen or
containing gases dangerous to life.

‘INFORMATION

GENERAL DESCRIPTION AND . °
PROPER UTILIZATION

The breathing apparatus, as used-
here, is the back-pack type and provides.
complete respiratory protection in any
concentration of noxioys gases and other
conditions of oxygen deficiency. -This
equipment consists of a face iece, flexible
hose, demand regulator, and cylinder
containing air under pressure. Air is
delivered through the demand regulator
which adjusts the amount of air to suit
the wearar's needs either at rest or
under exertion., This equipment is easy
to don and quickly put into operation
by mweans of .a shutoff valve. The.unit
weighs approximately 30 pounds and will
provide approximately 30 minutes of
operating time. Figure 1 shows the names
and components of the breathing ’
apparatus. * ‘

'

Componeants

The major component parts of the
breathing apparatus are:

1. Aif cylinder.

«

]

2, Regu}ator hose. .

3. Cylinder valve and safety chain
or pin locking device.

4,  Alr cylinder pressure gauge.

av

5. Regulator pressuré gauge.
"6. Shutoff valve.

7..__Bypass valve.
e g

R =
8. Facepiece.

"

9, . Breathing tube.
10. Harness and backplate assembly.
<
Operating Procedures

Use the following procedures in
operating the air mask.

%

1. Remove the mask from the carrying
case and check the air cylinder tank
pressure gauge for "full" indicationm, or

1980 psi.

2. Then check the reguIanr shutoff
valve (yellow knob) for the full open
poeition,

3. Check -the bypass valve (red
knob) ; turn ‘the knob clockwise to the

closed position.

4, Turn the cylinder valve a
minimum of three full turns, hook the
safety chain or pin locking device. Check
regulator pressure gauge, which should
read the same as the air cylinder
pressure gauge (if not, use:lower’
reading for working time). Open the




.

1. Mask Exhalation Valve

2. Regulator

3. By Pass ‘Valve

4. ,Control Lever -

5. Shut Off Valve

"6. " Locking Tab

7. Waist Strap

8. Quick Connect Coupling
9. Side Strap
10. Chest Buckle Plate
11. Chest Strap
12. Regulitor Pressure Gauge
13, ' Breathing Tube ;
14. ‘Air Cylinder
15. Cylinder Clamping Lever
16, Cylinder Pressure Gauge
17. Cylinder Valve
18. Regulator Hose-Coupling

A}

a
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bypnns valve. sli;ncly to check the
air flow. After-air- flow has been
entlbliohod. close bypasl valve.

‘S, ' To don the air pack. put
the harness on as if it were a coat,
Lonn forwnrd slighcly, ‘fasten the
chest strap, ldjulc the ‘side straps,
- then straighten up and fasten the wnist
hickle. o

6. Put on the face mask, placing
chin in first and pull ‘the straps over
your held Tighten the straps- starting
‘with the neck straps, and proceed upward
until all straps are snug.

7. Chtck the mask for leaks
by holding the thumb over the breathing
tube and inhale slowly. The mask should
collapse against the face if there
is no leak. Again, holding your thumb
over the breathing tube, exhale in
order to check the exhalation valve. .
The air should then escape freely.

8. ° Do not connect*breathing
tube to the regulator until you are
resdy to enter a contaminated area,
then connect only finger tight. Check
regulator pressure gauge; it should
read full; this will operate the mask
for 30 minutes. Check the regulator
gauge at frequent intervals while in
a contaminated area in order to.determine
the .quantity of air remaining. When
the regulator gauge indicates 300
psi or is on the heavy line, approxinately
four minutes aiy supply remains. You
should leave the'contaminated area
inmedistely. 'After leaving the
coritaminated aresa, disconnect the breathing

1

" tube and remove mask.

.

Note: Operation of &{:e unit during
emergency conditions’is as follows.
' (see figure 1)~ -

. l.. If the regulator assembly
(2) becomes damaged or inoperative,
open the bypass knob (3).

2+ Then depress the locking
*tab (6). and close the shutoff valve
(5. . .

.3. Adjust the bypass valve (3)
to suit your breathing requirements.

5

4. Then leave the contaminated area.

5: After leav}ng the contaminated
ared, remove the. unit..

«

6. Tag the unit tor repair.

Care of Equipment After Use”

1. To restore the mask to operation
after use, wash the facepisce in warm
water and.wild soap. To disinfect the
nnsk, use 702 ethyl alcohol; rinse, and
air dry. Wipe off any other
accumulation of dirt, etc., from the'
rest of the equipment with a clean cloth.

2, Make sure all components of
the equipment are dry before returning
them to the carrying case. .

INSPECTION AND PREVENTIVE MAINTENANCE
OF THE BREATHING.APPARATUS

e
The breathing apparatus is visually
inspected daily and after each use. /A
complete operational test and inspection
is required quarterly (90 days)

[ﬁﬂy and After Operation

The following list of items should
be checked when performing a visual daily
or after pperation inspection.

1. Case:

Check the condition
of the case. vt

a. Handle..

b. Snaps. -

{

-
o L

c. Wrench.
2, Facepiece, Check each of the
following items on the facepiece to see
if they are complete and in good condition.
a, Lens.
b. ‘ixhalation valve.
¢, Headstraps.
Face seal:

s de

3. Regulator Assembly: Inspect

each of the following:

a. Shutoff valve (yellow
knob full open).




b.  Bypass valve (red knob,

clolcd).’
c.  Gauge. ’
d. Hose..
'e.  Threads.

I3

4. Cylinder: Check the following:.

a, Pressure (if not full,

recharge, or replace).

b. Valve (closed).

c. Safety chain or pin
locking device.

5, Harness: Inspect the following
items on the harness:

a. Webbing.

b.  Buckles,

c: Snaps.

‘d.  Shoulder -pads.
Changing Cylinders

When the cylinder requires exchange
or recharging, follow these procedures:

1, Make. sure the cylfnder valve
is closed.

2. Remove the regulator hose °

" from the cylindeér using the wrench
located in the case. -

’

3. Push the release lever to
remove the cylinder from the backplate.

4. Reverse the above procedures
to iustall a full air cylinder.

5. Wipe the entire assembly
off to remove dirt and other foreign

matter.

STORING THE UNIT

Store the unit in the carrying
case with the backplate up and fold
the harness over the cylinder. Arrange
the regulator hose so it will not be
sharply bent or cramped,. Place the

mask and bréathing hose in the case

loosely.
QUESTIONS

Answer questions on a separate
sheet of paper. The answers will be
checked and evaluated by your instructor.
Do not write in this book.

1. What is the primary purpose
of breathing.apparatus?

. 2. ghere is the breﬁthing apparatus
stored when not in use?

3. VWhen should the breathing
apparatus be inspected?

4. What should the.-air pressure
gauge read with a full cylinder?

5. How is the facepiece checked

‘ to ensure there are no air leaks?

6. What is the working time of
the breathing apparatus?

7. How many times ghould the
cylinder valve be turned before use?

' 8. When will éhc bypass valve -
be opened?

9. What is used to disinfect
the breathing apparatus mask?

REFERENCES

1. AFR 92-1, Fire Protection
Progzam.

2. TO 1485-7-1, Self Contained
Breathing Apparatus.




. may not be desirable.
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RESCUE CARRIES

-,

OBJECTIVE ,

After completing :p;. study guide and your classroom instruction, you will be
able to identify the proper rescue carries to use when confronted with a rescue

situation.
INTRODUCTION

The Air Force does not need
special rescue and ladder companies
in its fire departments as large
metropolitan areas do. Air Force
bases- are much smaller than theca
cities and can, therefore, combine
several firefighting duties. However,
for better organization, specific.
individuals or crews may be assigned
the primary job of rescue, local
conditions permitting. Normally,
each Fire Protection Specialist in
the Air Force is a rescueman as well
as a firefightgr. But you, the firefighter,
cannot wait until the need arises
before you learn how to rescue building
occupants. You must know in advance
what 1is to be done, what tools you
will use, and how you will use them.

We've mentioned before that saving
lives and property is the goal and
purpose of the firefighter. Lives

* are certainly more important than

property; therefore, rescue eiforts

come before anything else. The senior
officer's size-up of the emergency
should tell if rescue operations will
be required. Extreme care should

be taken in moving building occupants
who appear to be injured. Inexperienced
handling may greatly aggravate injuries,
Compound fractures may be transformed

4into more Serious, or even fatal injuries,

unless removal is accowplished in

the proper manner. When a fire is

not “serious or is under control, and
required medical aid is at hand, rescueman's
immediate removai of injured persomnel

In any case,

medical assistance should be available

at the earliest possible time. The

removing and handling of deceased
personnel may not be‘desirable. -In
any casé, medical assistance should
be available at the earliest possible
time. The removing and handling of

~

Perform rescue without causing further injury to the victim.

deceased personnel should be left to
medical personnel except when necessary

to sdve the bodies or entry is too
hazardous for any but trained firefighters.
With this in mind, let's get into our
discussion of rescue techniques,
operations, and transportation of victims.

INFORMATION
RESCUE PLANNING

’

" Senior Ofﬁ cer

The senior officer in charge at
the scene of the fire wiil direct the
rescue operation. He will direct you
and your fellow firefighters to effect
the rescue and to control the fire.

Hose Streams as a Rescdé Aid

A hose stream or a "water curtain”
will prevent backdrafts, open paths,
cool personnel, extinguish or knock’
down fire, dilute the concentration
of smoke, and in general, give considerable
help.

Entering and Leaving the Building A
The breathing .apparatus allows

the rescue personnel to entegndingerous,

smoke~laden areas. ~They-can search

for the victims in comparative safety

to themselves and effect rescue _much

more rapidly with the bresthing apparatus.

Inside stairways, if not cut off by ~

fire, offer the safest route of rescue

because the smoke only obscures the

vision. Before the rescueman enters

a building, he should have a lifeline

attached to him in/case of any

eventuality./ The 1ifeline will lead

others to him, and by the same token,

it will lead him back to his starting

point. Many times the planned escape

routes are cut off by fire, and windows

(]

us
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offer the only path to safety. For Removing the Victim

this reason, you'll find yourself

placing ladders at ‘window openings If the victim becomes unable to

where trapped victims may be. To proceed, the rescueman puts him astride
assist a victim down a ladder, the his knee and cautiously makes his way .
rescueman merely precedes the victim down the ladder, figures 2 and 3. Also,
down the ladder. The victim descends the victim can be lowered by use of the

between the arms of the rescueman. rescue tie (bowline on a bight/double
L bowline) or onm a stretcher to which he

can be securely strapped. Such a stretcher

-can be improvised in emergencies by using

the 1l4-foot ladder. While the rescue

is being attempted, other firefighters

will be directed to position hoselines

and equipment, both to assist in the ‘

rescue and to begin controlling the fire.

Hoselines are placed in readiness first.

This is for the protection of victims

and firemen.

Reading Assignment .

To learn the various rescue carries
and tlhie proper methods of victim removal
from endangered areas, read this study
guide and the following: American National
Red Cross First Aid Manual, pages 110
through 112, and IFSTA 109, Chapter 15,
pages 225 through 247.

RESCUE CARRIES

The method of removing a victim ,
from a danger area is governed by
conditions and personal preference..
The decision is made by you, often under -
duress, and with little time to think.
If you are experienced in all types of
carries, you will make the right decision.

Drag

The drag is used when the victim
Figure 3. Using Ladder to Aid is near an exit, when the victim is
in Rescue.

ERIC
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Aruitoxt provided by Eic:

FPigure 5.

extremely heavy, or where lack of
headroom makes other carries impractical,

figure 4. Place the victim on his
back, grasp him beneath the arms,
and moving backward, drag him to an
area of safety.

Backstrap Carry
‘This carry is valuable if the

victim's injuries will permit its
use and the victim's weight is equal to

Backstrap Carry.

or less than that of :the rescueman.

If the victim is lying down and cannot
help, the rescueman must also lie down
with his back against the victim's chest.
In this position, reach over the victim
and bring his top arm over your shoulder
and hold it in place with your -hand
close to your chest. As shown in Step

1 of figure 5, you grasp the clothing

of the victim at his hip with the other
hand and roll him over on top of you.
From this position, get on both knees,

R3Y




Step 2 : ‘

&

Step 4 - Figure 8. Fireman's Carry.
. 10
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s€e Step 2, Then to one knee. Then
stand upright, as shown in Step 3.

¥
Fireman's Carry

Victims of smoke or heat are
generally found lying on the floor.
If the victim is not already in the
facedown position, turn him over,
supporting his head on his arm, as
shown in Step 1 of figure 6. Straddle
the victim, place your hands under
his armpits, and lift him to a standing
position, see Step 2 of figure 6.
Support the man with your arm around
his waist and step in front of him,
and grasp the victim's right wrist
with your left hand, as shown in
Step 3. Bending your knees enough
to locate your right shoulder against
his midsection, pull his right arm
around the back of your neck so that
the victim's body drapes across your
shoulders., Slip your right arm between
his knees and bring his right arm
down to your right hand and ‘grasp
it firmly by the wrist with your
right hand, see Step 4! You are .
now ready to stand. As shown in
Step 5, you now lift straight up,
using your leg muscles to prevent
injury "to. yourself. This carry enables
the rescueman to carry the victim
a considerable distance without fatigue.
Another distinct advantage of this
carry is that the rescuemsn- will
have his left hand free for protection
and for moving obstructions.

Arms Carry

The arms carry is recommended
for carrying the victim for short
distances. The victim is grasped
under the back with one arm and the
knees with the. other arm, figure
7. He is carried ‘high to decrease
the fatigue rate of the rescuer.
The arms carry is not recommended
when- the man has a broken -back or
leg. R

Seat Carry

This is a two~man carry which
merely consists of carrying the victim
on a "seat" provided by the rescuemen's
arms. See figure 8. Step 1 shows how
the seat is formed and step 2 shows
the victim in place. b

Figure,7. Arms Carry.
Chair-Litter Carry

A convenient technique for carrying
a person when a litter is not available
is to seat the victim on a strong: chair,
figure 9. This is also good for going
up and down stairs, through narrow
corridors, etc.

Carry by Extremities

The chief- use of the carry is for
moving victims that have no serious
injuries to the body. One rescueman
grasps the victim by the legs and the
other rescueman grasps the victim under
the arms and around the chest, as shown
in figure 10. J

Three-Man Carry

In case of severe injuries the
number of rescuers should be increased
to at least three. This procedure makes
it possible to transport a victim with
the least possible bending or twisting
of his body. One of the group must
be in command #Zn order to coordinate
the group efforts. It is common practice
to make the one at the victim's head

23y
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Figure 8. Seat C’arry;

Figure 9. Chair Litter Carry. Figure 10. Carry by Extremities. o
. 12
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Figure 11. Three-Man Carry.
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Step 3. .

Figure 12. Stretcher Carry.
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Three rescuemen

the leader of the crew.
line up on one sida2 of the victim
and the leader gives the word ''prepare

to 1ift." As shown in step 1 of figure
11, each man kneels on the knee nearest
the victim's feet, so that one man .

is at his shoulders, one at his hips,
and one between his knees and feet.
Each man places his hands and forearms
under the victim. The man at the
victim's head places his hands under
the shoulders, the center man places s
his hands under theé pelvis or hips

and. the small of the back, and the
third man places his hands under the
knees and ankles. As shown in step

2, at the command to 1ift, the rescuemen
raise the victim and place him on

their knees without releasing their
hands. At the command 'raise" all
rescusmen raise slowly to the standing
position, and hold the victim closely
against their chests. See figure 3.

A victim may be lowered by reversing

the operation, but always at the command

of the leader.
Stretcher Carry

As slown in steps 1 and 2 of figure
12, the procedure for placing a victim
on'a stretcher is the same as preparing
to 1ift on the.three~man carry. Although
a str:g:her squad should consist of four
men, two or three men may carry a
stretche; under cértain circumstances.
If three men- are to carry a stretcher,
their positions are, one at each end
of the stretcher, and one at the;middle,
and all facing the same direction. The
stretcher must\be picked up in this
position since there is no help
available for the lead man to turn
around after the stretcher is raised.
See step 3 of figure 12. The lead man
and the rear man should walk out of step
to eliminate bouncing\the victim.

PRACTICAL EXERCISES

The remainder of your\ training in
the rescue phase will be to\compare
your .proficiency in the taskg you have
been reading about. These drills are
designed to closely parallel thg real
\she

\

situation you will encounter in
\

field.
While engaged in rescue: .

A

1. Do not 1lift any object or
person that is in excess of your own
weight. ~ )

2., Do not attempt to climb up
or down ladders or stairs using other
students or instructors as simulated
victims, : ) .

3. Do not enter smoke;filled
buildings except when accompanied by
an instructor.

_ 4. Walk at all times and grasp
hand: rails when descending or ascending
smoke tower steps.

5. Be especially careful when
ice is present in the training area.

6. Report equipment defects
immediately.

QUESTIONS

Answer questions on a separate
sheet of .paper. The answers will be
checked and evaluated by your instructor.
Do not write in this book.

1. What crewmembers perform rescue
in a USAF fire department?

2. What is of paramount importance
in the movingfof injured personnel?

3. VWhen and by whom should deceased
personnel be moved?

4, Conditions permitting, what
is the safest route to use in moving
victims down and out of a multiple story
building?

5. Why is the victim carried
"high" when using the arms carry?

6. Describe the "carry by
extremities."

7. When using the three-man carry,
and the command "Lift" is giveh, in
what position is the victim placed?

8. When using three men to move
a victim on a stretcher, what are their
positions?

21y




9. What is the advantage of
using a 1i£et;ne in rescue operations?

10. How 'afe hose streams used
to aid rescue operations?

11.  When are ladders used in
a rescue operation?

12.  Which carry is used to decrease
bending and twisting of the victim's
body?:

13,  Which carry is practical,
other conditions permitting, when
moving an extremely haavy person?

14,  What safety factors are
involved- when lifting a victim?

15. Describe how you would assist
a victim-down a ladder, ’
>
16. You need a stretcher but there :
is none available. How can you improvise
one with your structural equipment?

REFERENCES ~ *

4 .
1. The American National Red Cross
First ‘Aid Manual.

Ald canu

2,  IFSTA #109, Pire Service Firsc

“Aid Practices. )
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- ® INTRODUCTION TO FIRST AID ‘ ¢
OBJECTIVES : .. ' ! -
After completing the study guide and your classroom 1n_umct1'9n, you ‘will be able -
to: . LYt |
1. Identify the purpose of first aid. “s. v T o
t
2. Demonstrate the procedures for checking victims for iu".:r:f;es.
’ !
INTRODUCTICN . 2, First aid training is of value
. in - \ . ~-
First aid is the immediate care . f '
given to a person. who has been injured 3.  Name two (2) ressons why first
or has been suddenly taken 111. It ’ aid training is needed. '
includes self~help and home care ’ .
if wedical assistance i3 not available 4. .First aid training promotes
or is delayed. It includes well- & safety avareness. What are the three
selected words of encouragement, closely related terms needed to promote *
evidence of willingness to help, awareness?
and promotion of confidence by - ) \ -
demonstration of competence. . 5. Name three values of. first
) aid training.
Reading Assignment . .
T 6. List three procadurés that
To understand and learn the purpose should be carried out as additional first_
of first aid, read Chapter 1, pages aid directions. -
11 throygh 17, in The American Naticnal L A
Red Cross First Aid)Manual and pages 7. What are the procedures listed
1 through 6 in IFSTA Manual #109. under "carry out the indicated first
’ aid"? : o
QUESTIONS .
REFERCNCES
Answer questions on a separate ‘
sheet of paper. The answers will be 1. American National Red Cross First
checked aud evaluated by your instructor. Aid Manual. '
Do not write in this book. .
_ ~ 2. IFSTA £109. . ‘ .
1. Pirst aid knowledge and skill \
often means . ° .
° £y ‘\ N

’
»
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IDYQTIfICATION AND TREATMENT OF SHOZK
0BJECTIVE N
After completing th;.s study guide and -you.. classroom instruction, you w:l.ll be sble .-
to demonstrate procedures to prevent or reduce shock. ° . Y !
A .
INTRODUCT ION ) \\ 1. What is mj_ury-reldéed shock
commonly referred to?
Shock is a condition resulting *
from a depressed gtate of many\vital ‘2, What may cause shock?
Tody functions, a depression that ]
could threaten life even though 'the ‘ 3. State the signs' and symptoms
victim's injuries would not othervise of shock. :
be fatal. Injury-related shock, commonly .
referred to as traumatic shnck is . 4. List the treatment objectives
- decidedly different from eiectrica of shock. .
shock, insulin shock, and other special .
forms of shock. \ 5. List the steps for preventing . e
. R shock. .
; . Reading Assignment
S i . 6.” Why is body position vital
' ) To obtain a basiz understapding in treagment of shock?
- of ghock, its causes and treatment, Y - o
- read Chapter 4, pagas 60 through 65,” " \ 7. How do you regulate body
in The American National Red Cross texr erature? -
First Aid Manual. : . -
’ - ’ 8. Name two procedures ip
QUESTIONS oL administering fluids to a victim
’ . . suffering from shock. .
Answer questions on a sepirate .
sheet of paper. The answers will REFERENCE A
be checked and evaluated by your -
-~ instructor. Do not write in this o 1. American National Red Cross First
‘ book' » Aid Mﬂnu‘lo . »»

- . T
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SWALLOWED OBJECTS AND CHOKING _ 3
+ OBIECTIVE | f ’ .

. After co-plcting this study guide and classroom instruction, you will be able to
adninistcr emargency first aid' treatment for swallowed objects and choking.

1. How does a small child

INTRODUCTION .

Each year nearly 2,000 desths
occur in the United States due to
asphyxia caused by obstruction of
breathing., Two-~thirds-of the deaths o
- -reported apply to children under the
age of 4 years.

Reading Assi gnment
To learn the causes and treatment
of swallowed objects and choking, read

Chapter 6 pages 90 through 94, American
National Red Cross First Aid Manual.

! ' QUESTIONS

Antvcr the questions on a separate
sheet of paper. The answers will be

checked and evaluated by your iustructor.
Do not write in this book.

investigate small objects?

2. Name the signs and symptoms
of swallowed objects and choking.

+ Name the objective of first
aid treatment for swallowed objects.

4, Name the steps for prevention
of swallowed objects and choking for

small children,

- 5.. Name the steps for prevention
of swallowed objects and choking for
older child;en and adults. . .

t

REFERENCE
1. American National Red érosa First

Aid Manual.
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‘ . “ © POISONING AND DRUGS
i 0BJECTIVES. | .
. After conpleting this study guide and your classroon iustruction. you..will be sble 4
to: - -
1. 1Identify procedures for administering emergency first aid for poisoning.
2. Identify pr9cedurel for emergency first aid treatment for drugs.
INTRODUCTION 1. What is the deéinitlon for

A poison 13 any substance, solid,

' liquid, or gas, that tends to impair
health, or cause death when introduced
into the body or onto the skin surface.

Administered under medical direction,

drugs often appear to have miraculous

effect in relieving suffering, combating

disease, and saving life. When the
same drugs are misused or abused,
they can bccone enemies.

Reading Assi gnment

T —_— To understand the signé, symptoms

read Chapters 7 and 8 in the American
National Red Cross First Aid Manual.’

QUESTIONS

i

ez o Answers:questions-on--a--gseparater =7 -

sheet of paper. The answers will be

checked and evaluated by your instructor.

N Do not write in this book.

23

“REFERENGE - -~ - - - - o

drug misuse as state§ in Chapter 87

2. What is the definition for
drug abuse as stated in Chapter 8?

3, Why are small children likely .
to become poisoning victims?

4. What are the aids in determining
vhether or not a victin htl swallowed
poisons?

. 5. What is the'objective in
treatment of poisoning by mouth?

6. What is the first aid treatment
for minor bites and stings?

|
7. What is the proper way to make
incisions (cuts) over the fang punctures
in snake bites?

1. American National Red Cross First
Aid Manual. ! -
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IDENTIFICATION AND TREATMENT OF WOUNDS
0BJECTIVE

After conpleting this study guide and your classroom instruction, you will be able
to demonstrate 7rocedures for the prevertion of contamination and control of bleeding.

INTRODUCTION 1. What is an open wound?
" A wound is a break in the continuity 2, What is a closed.wound? R
of the tissues of the body, -either : .
internal- or external. Wounds usually 3. VWhat is an abrasion?
result from external physical forces. ‘ '
The most common accidents resulting 4, VWhat is an incision?’
in open wounds are motor vehicle accidents,
. falls, and-mishandling of sharp objects, S. _What is a laceration?

tools, machinery, and weapons.
‘6. What is a puncture wound?

Reading Assignment
7. What are the first aid procedures

To identify what a wound 18 and for open wounds?
- 4ts treatment, read Chapter 2 in the .
American National Red Cross First '8, What are the safeguards to
Aid Manual. use when a dressing has been applied

to control bleeding?

QUESTIONS .
9. Why are human bites so dangetous?

Answer questions on a separate sheet

of paper. The answers will be checked REFERENCE
+ and evaluated by your instructor. .Do
not write in this book. 1, Anmerican National Red Cross First

T - ©+ Ald Manual,

“«
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IDENTIFICATION AND TREATMENT OF SPECIFIC INJURIES

~

OBJECTIVES ~

After completing this study guide and your classroom instructionm, you will be able

to:

1. ‘Identify procedures for administering emergency first aid for burns.

2, Identify procedures for adminintering emergency first aid for frostbite and ’
cold expo:ure.

3. Identify procedures for administering emergency first aid treatment for heat
stroke, heat cramps, and heat exhaustion,

INTRODUCTION QUESTIONS

Foreign objects are often blown Answer questions on a separate sheet
or rubbed into the eyes. Such objects of paper. The answers will be checked
are harmful not only ‘because of the and evaluated by your instructor. Do
irritating effect but also because not write in this book.
of the danger of their scratching ’
the surface or becoming embedded in 1. What are the signs and symptoms
the eye. | of foreign objects in the eyes?

A burn is an injury that results 2. What are the precautions to
- from heat, chemical agents, or radiation, prevent injury by foreign objects to
- It may vary in depth, size, and severity, - the eyes?
' causing injury to the cells in the .
affected area. 3. Vhat ars the causes of burns?

The extent of injury caused by ’ 4, What are the three degrees
exposure to abnormally low temperature of burnsg?
generally depends on such factors -

28 wind velocity,..type-and.duration. . . = — S+ -What—is. the—first*lid‘treatment m o e
of exposure, temperature, and humidity. for the three degrees of burns? - S e
Freezing is accelerated by wind-and— - o
by humidity or a combination of the a. lst degree.
two factors. This injury is called ‘ .
frostbite. . b. ~ 2nd degree..

c. 3rd degree. ¢

Excessive heat may affect the

body in a variety of ways which result 6. What are the first aid objectives
in several conditions. They are referred for the treatment of frostbite? ’
to as heat stroke, heat cramps, and o
heat exhaustion. ! 7. What are the signs and symptons
\ of heat stroke?
Reading Assignment ‘ ' , .
8. What are the symptoms of heat
To better understand what a specific cramps?,
injury is, read Chapters 3, 9, 10, and ' .
11 in the American National Red Cross 9. VWhat are the symptoms of heat
First Aid Manual. exhaustion?

REFERENCE

1. American National Red Cross °First
Aid Manual.
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‘e .

DRESSING, BANDAGING AND SPLINTING
o 0BJECTIVES . C )
L \\\\

After completing .this study guide and your ciassroom instruction; you will be able
tos . ’

1. Demonstrate procedures for applying a dressing or bandage.
- 2, Demonstrate procedures for applying a tourniquet.

3, Demonstrate procedures for administering first aid for fractures.

’

INTRODUCTION 1. When the decision has been made
to apply a tourniquet, who makes the
Te;hniques of applying dressings decision to loosen or remove it?
and bandages vary according to the
extent and location of injuries, the 2. VWhat goes over a wound first?
material at hand, and the ability ’
. of the first—-alder to adapt to an 3., When 1s a dressing used?
- emergency situation. . . .
4, What is a bandage used for?
Multiple injuries to the skeletal .
system, including the bones, joints, 5. What is a fracture?
, and ligaments, and to the adjacent -
soft tissues are common in all types 6. What 1s a splint used for?

of major accidents.
7. When a person has a fracture

Read1ng Assignment of the spine, what is your primary
e e [ — g .precaution?” . __.
. To leurn vhat is a bnndage and ]
T "how ‘to apply it, read Chapters 13 ) REFERENCE -
and 14 in the American National Red i
Cross First Aid Manual. 1. American National Red Cross First

Aid Manual.
QUESTIONS R

Answer questions on a separate sheet
of paper. The answers will be checked
and evaluated by your instructor. Do
not write in this book. .

29
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. Chanute AFB, Illinoig

SUDDEN ILLNESS

0BJECTIVE

After completing this study guide and your classroom instruction, you will be able
to identify procedures for administering emergency first aid'for'su4§gn illnesses.

INTRODUCTION

First aid workers often encounter
emergencies that are not related to
injury but arise from either sudden
illness or a crisis in chronic illness.
Unless the illness is minor and brief,
such as a fainting attack, air sickness,
a nosebleed, or a headache, medical
assistarce should be sought. Although
sudden illness is not always urgent,
sometimes it endangers a person's
life especially if associated with
a heart attack or a massive internal
" hemorrhage. An important first aid
measure in such an. instance is to
secure transportation for the victim
to receive medical care as quickly
and safely as possible.

«

Reading Assignment

To better understand what is
meant by gudden illness, read Chapter
12 in the American National Red Cross
First Aid Manual.

31

Aid Manual. /
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QUESTIONS

Answer questions on a separate.sheet\
of paper. The answers will'be checked
and evaluated by your instructor. Do \ )
not write in this book. Lo :

1. The two principle systems
of an acute heart attack are?

2. Where does a stroke occur .
in the human body? ; :
3. What is fainting? //
4. What is convulsions? /
5. What is egilepsy? /
REFERENCE T /

\\s\" .
1. American National Red Cross First/

/
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RESPIRATORY -EMERGENCIES AND ARTIFICIAL RESPIRATION

OBJECTIVES

to:

1. Demonstrate procedures for administering artificial respiratiom.

After completing this study guide and your classroom imstruction, you will be able

2. Demonstrate inhalation procedures using resuscitation manikin, resuscitation

device, and workbook.

3. Demonstrate aspiration procedures using resuscitation manikin, resuscitation

device, and workbaook.
INTRODUCT ION

A respiratory emergency is ome
in which normal breathing stops or
in which bresathing is so reduced that
oxygen intake is insufficient to
support life. i

’ Artificial respiration is a
procedure for causing air to flow
into and out of a person's lungs
when his natural breathing is inadequate
or caases. -

Reading Assigment

To understand what a respiratory
emergency is and what first aid measures
to take, read Chapter 5 in the American
National Red Cross First Aid Manual.

 REFERENCE

QUESTIONS

Answer questions on a separate sheet
of paper. The answers will be checked
and evaluated by your instructor. Do
fhot not write in this book. ‘

1. ‘What is the definition of
respirqtory_emergency?

2. VWhat is the definition of
artificial respiration?

3. What are the objectives of
artificial respiration?

1. American National Red Cross First
Aid Manual, o
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CARDIOPULMONARY RESUSCITATION

\
\
y

§

After completing this study guide and your classroom instruction, you will be able
to demonstrate proceduree for administering cardiopulmonary resuscitation.

INTRODUCTION -

Even in this age of highly
sophisticated and automated machines,
a factory worker must know a great
deal more about the machine than the
mere fact that it performs "a certain
function and that a single switch
or_lever causes it to do its work.

He must know how the machine works,
and what is more important, what to
do if it malfunctions or fails. The
same 1s true of the rescueman. It
is not enough for him.to know that
the human body -1s a wonderful and
complex machine that may operate for
years with only minimal care and with a
remarkably low breakdown rate, He
must know how the machine works and
he must know what to do in case any
of its major parts malfunction or
fail.

The human machine contindes to-
function efficiently because of a
close relationship among the heart,
the lungs, the brain, and their
__interconnecting. blood vessels. Each
of ‘the organs is.dependent on the
others, and each will continue to
function only as long as the others -
operate properly.

The heart pumps ‘blood to the
lungs, where it is combined with oxygen
that 1s drawn into the lungs with
each breath., The oxygen-enriched
blood returns to the heart and is
immediately pumped to all parts of
the body where the oxygen is exchanged
for waste products (see figure 13).

- INFORMATION

CARD IOPULMONARY _RESUSCITATION ' !

While all of the cells of the
body need a constant and uninterrupted
supply of oxygen for noutishment and

35

. patient to breathe.

revitali;%tion, nowhere is this supply
more eseential than in the brain. In .
addition to regulating all of the other
functions,) the brain controls the
activity of the heart. As long as

the cardiac control center in the brain
is properly%fueled by a fresh supply

of oxygen, it continues to send the
signal that-\causes the heart to pump
efficiently and. without interruption.
Thus, it is quite easy to see that

life continues as long as the operation
of the heertA lungs, and brain are
properly balanced.

On the other hand, if something
happens to upeit this balance, the
body 1s placed‘in imnediate danger,
Unless the condition causing the
disturbance is ‘corrected promptly and
efficiently; deLth may result. In
many cases, death is expected and is
inevitable, For, example, advanced
age coupled with| terminal 1llnesses
may cause the cells of vital organs
to deteriorate to the point where they
simply can no longer function, and
the body dies. On. the other .hand,.

the sudden and unexpected death of
-an otherwise healthy person might be

reversed if the proper resuscitative
steps were taken ediately. Such
as thz case of victims drowning, electric
shock, heart attack, asphyxia, or similar
accidents. l

In many accident situations, the
chain of events thattleads to death
is initiated by the inabi;ity of the,
\Since no fresh
air is provided to tHe lungs, no oxygen
supply is available to the blood stream.
Even though the heart: continues to
pump, no oxygen is carried to the cells
of the brain. The brain cells are
weakened by the lack of fuel, and the
cells that make up thelcardiac control
center quickly lose their ability to
send signals to the heart. Because it

[
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Figure 13. The Human Heart.




Symptom \ Ireatment
. . \\
PAIN Severe pain in chest radiating - Assists victim to take
: to shoulder, arm, and hand. \ medication if under
. ~ , \ a doctor's care,
’ otherwise carry out :
the steps below. ; '

\ ¢

\
IRESPIRATION Shortness or basence of breath Maihpain open airway,
is a very severe and dramatic artificial respiration,

symptom. 100Z oxygen.

e \

qUNCONSCfOUS- May occur at the outset or A Maintain'open airway.

" INESS later in the attack. Artificia% respiration
may be indicated -
.administer 100%
oxygen. \ .

D

CYANOSIS Very possible, but not See respiration.
. necessarily present, : _ aék

A

APPREHEN- - Present ~ patient has feeling Reassure victim, Rgep
|SION AND that death is impending. him quiet. Note:

FEAR : Keep him still and ° -
quiet. B

\
\
\

-1SHOCK: All symptoms ma& be present. Treat for shock. Make\,
. ; comfortable, reassure |
victim. Note: Keep

in sitting position.
<

TRANSPORTA- Slowly and carefully.

TION Transport in sitting
position. dminister

oxygen. If in cardiac
arrest maintain . ' A
cardiopulmonary )
resuscitation.

Table 1. Symptoms and Treatment of Hear# Attack.

257




is not .receiving stimuli from the

brain, the heart falters and stops

and the puatient is in a state of cardiac
arrest,

At the moment heart action stops, -
respiration and the other usual signs
of 1ife are absent, a patient is said
to.be clinically dead: however, even '
though respiration and heart ag¢tion
have stopped, the cells of the body
will 1ive for a short time until their
supply of residual oxygen is used
up. The length of time that the cells
will live depends a great deal on

" their need for oxygen. Some .cells,

such a8 those found in cartilages

‘of the joints, may live for hours

whilg other cells die very quickly.

For example, the cells of the brain

die from four to six minutes after
being deprived of oxygen and blood.

At the end of this period, irreversible
brain damage has occurred and the
patient has passed into the state

of biological death, from which there
is no return.

Even though thc period between
clinical death and biological death
is extremely short, a patient may
be successfully resuscitated if oxygenated
blood can be circulated throughout
the body by some artificial means
until the heart can operate on its
own once again,.though some brain
damage may occur in the interim.

kA

‘Remember; absence of oxygen in
the brain for any amount of time may
result in a certain amount of brain
damage, but after four to six minutes,
irreversible cell damage and death
are almost inevitable. As the time
without oxygen increases, the patient's
chances of recovery decrease rapidly.

" Thus, successful treatment of cardiac

arrest is directly related to the
speed and efficiency with which such
treatment is applied.

HEART DISORDERS

As you already know, the heart
is a very efficient pump and is vital
to life. Normally, it pumps the blood
to all parts of the body with accuracy
and precision even when the body slows
down (as in sleep) or in strenuous

exercise, Occasionally, however, the

heart fails to perform its: function b
properly or perhaps-altogether. This . |
has many common names, most c¢f which |
are wrong. Edch heart condition requires
a specific course of emergency treatment
by the rescueman.

Cardiac Arrest

Cardiac arrest occurs when the
heart fails to supply the body tissue '
with blood. There are many types of
cardizc arrest but the most common are:

1. Ventricular standstill -~ the \
heart muscle is at a standstill. \

2. Ventricular fibrillation - \
all the heart muscles are working N
independently giving the heart a quivering \
motion. Normally, all muscles work \\
together to supply the body with blood. 5

3. Cardiovascular collapse - the \
valves and vessels of the heart deteriorate
to the point that they, for all practical
purposes, collapse,

Note: Cardiac arrest is not a

heart disorder but rather the .
result of one. The rescueman

will not be able to determine

which type of cardiac arrest is -
present. In any case, the

rescueman must maintain the
circulation artificially.

Hear't Attack (See:Table 1)

"Heart attack" is an gcute condition
known as coronary occlusion, or coronary
thrombosis, a sudden blocking of the
coronary arteries that normally supply -
the heart muscles with blood. Heart
attack is sudden and is actually the
result of a slowly developing hardening
of the coronary arteries, called
arteriosclerosis. This condition is
responsible for most heart attacks and
for the accompanying chest pains known
as angina pectoris.

With arteriosclerosis, the inside
of the arteries become narrowed and
roughened by fatty depouits, which harden
into patches along the {nside of the
arteries. Scar-like tissues form °
around these patches so that the




SYMPTOMS AND TREATMENT OF ANGINA PECTORIS

/

Siggtog

Treatment

In chest or arm. Administer doctor's o
medication if under th

/ care of a physician.

If not, .treatmernt is
the same as heart.
attack.

SYMPTOMS AND TREATMENT OF CHRONIC HEART FAILURE , _;

PAIN

nggtom Treatment

Not a reliable symptom.

RESPIRA-
TION -

Cyanotic, shortness of breath,
noisy respiration.

Administer 100%
oxygen. If patient
does not improve, a
. bag mask attached to
the oxygen supply
should be used.

UNCONSCIOUS-
NESS

Usually censcious but unable:

Maintain open airway.
to move around. .

SWELLING®

Not a problem for
person administering
- —first -aidv— o - o

Of hands and feet from
previous attacks.

&

APPREHEN-
_ |SION AND
FEAR

Present and also profuse
sweating.

Talk to him and do not
allow him to chill.

SHOCK

Usually present. ' Make victim com=

fortable, reassure -
him, and keep him .
warm. Note: Keep him
in sitting position.
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channels are narroved and there is
less space through vhich the blood
can flow.

After the artery has been narrowed,

" a blood clot may form and bleck the
T “flow of blood. If the blockage is
complete, the part of the heart muscle
that is supplied by that artery dies,
due to Jack of oxygen and nutriments
supplied by the blood. The effect
on the patient is immediate. He complains
of piercing pain under the sternum
(breastbone) and a sudden shortness
of breath and he usually sweats
profusely.

The severity of the heart attack

depends on the amount of heart muscle

. damage. A completely blocked coronary
artery that supplies a large area
of the heart muscle may cause an attack
resulting in instantaneous cardiac
arrest, On the other hand, a small
clotethat blocks the flow for only.
a short time and then disappears may
produce only temporary discomfort.

. The symptoms of heart attack
vary according to the severity of .
the attack and the amount of damage o
that results. A firefighter is expected
to recognize every symptom of heart
attack and he should also realize
that each symptom calls for certain
techniques of care.

Angina Pectoris (See Table 2)

Another heart condition, which
is often mistaken for indigestion,

. is called angina pectoris or more
commonly, angina. In angina, the
blood supply to the heart muscle is
decreased because of a narrowing of
the coronary artery. The pain is
similar to thpt of a heart attack,
although not so.severe an attack of
angina is characterized by pain in
the chest or arm, while a heart attack
first produces a severe pain bencath
the sternum and then pain that radiates
into the shoulder, neck, arm, and
hand. " Attacks of angina ave brought

. on by emotional stress, strenuous
physical exertion, or agitation.

Angina attacks usually last only
a few minutes, and they are generally

0

~

ERIC “

Aruitoxt provided by Eic:

relieved by rest.- Nitroglycerine is
commonly prescribed for angina because
it causes the blood vessels to dilate.
The patient ‘places a tablet-under his
tongue where it dissolves and quickly
enters the circulatory systen. If the
patient with a suspected angira attack
is not taking medication or if the
medication dces not effectively rza2lieve
the pain, he :‘hould be treated as if
he were having a heart attack.

+

Chronic Heart Failure. -

Chronic heart failure is primarily
caused by advanced age, certain diseases
which weaken the heart muscle, or a
prior heart attack. Chronic heart failure
is a condition in which the heart is
no longer able to carry its normal
workload.

The heart is actually two puzps
in one. Because the left ventricle
is required to do much more work than

_the right ventricle, it ‘has a greater
- tendancy to fail. °

When the left ventricle fails to
operate properly; .an injurious chain
of events is initiated. Because the
chamber does not empty with each contractio
of the heart muscle, it cannot handle
the amount of blood returning from ths
1ungs. The blood accumulates in the
lungs and fluids from the blood tend
to seep intc the alveoli,
in the lungs reduces the exchange of
oxygen for waste materials, causing
anoxia, or oxygen starvation.

4

Because the lungs are full of fluid,
they cannot receive the blood that is
being pumped to them by the right ventricle
and due to the reduced circulation,
fluids may back up into all parts of
the body. This chain of events produces
the symptoms of chronic heart failure
and a need for specific course of action
by the person administering first aid
is evident.

The fireman should determine rapidly
and easily whethef or not cardiac arrest
hag dccurred for three signs, all of s
which must je present if heart action
has stopped.

&

n
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1. NO RESPIRATION, Check for
breathing action as described for
pulmonary resusc;tation.

2. LOOK for movement of the
chest.

3. LISTEN AND FEEL for air
exchange at the mouth and nose.

If there are signs of respiration,
théere is no possibility of cardiac
arrest, *t any rate, the patient”
will nei some sort of artificial
ventilacicn as' the minimum treatment. ,

Signs of Cardiac Arrest

Check for heart action by feeling
for:either the carotid pulse in the
neck, or the femoral pulse in the
,8roin. The carotid and femoral arteries
are quite large and normally their
pulses are easily felt if there is
sufficient heart action to circulate
blood. If a rulse can be Eelt, the
patient is not in cardiac arres:
and may need only to have his breathing
restored or supported. However, if
a pulse camnnot be found, cardiac arrest ~
is indicated. To be sure, check further.

Dilated pupils of the eyes -
check the pupils of the. patient's
eyes to See if they are dilated.
Constricted (narrow) pupils indicate
that there is blood circulating, while
dilated pupils (those which are quite
large) indicate that blood circulation
has stopped. Within 45 seconds to
one minute after cessation of circulation
to the brain, the pupils begin to
dilate;, within another minute, the
dilation will be complete. Thus;
if the pupils appear dilated, no oxygenated
blood is being circulated to the brain.
- This sign, coupled with the first
two, calls for immediate reestablishment
of breathing and heart action by
artificial means known as cardiopulmonary
resuscitation. .

REMEMBER: Three signs must
be present if the patient is in cardiac

arrest. \
1. No respiration.
2, , No pulse.
41

3. Dilated pupils after two minutes.
Cardiopulmonary Resuscitation

Cardiopulmonary resuscitation is
another name for heart-lung resuscitation,
or the combination of efforts to restore
breathing and circulation artificially.
While there are many mechanical devices
that can be used to perform both phases
of cardiopulmonary resuscitation, and
equaliy as many devices that can be used
for the ventilation phase, .the.manual
method is suggested here. The manual
method.is very effective; it requires
no sophisticated equipment that is subject
to failure and no preparation time.

-

Physical Structures
.In order to perform the techniques
of cardiopulmonary resuscitation properly,
the rescueman must be familiar with the
relationship of the heart to the other
structures of the chest, and to the chest
itself. This awareness not only makes
it easier,;to learn the procedure, but
also serves to stress the dangers of
performing cardiopulmonary resuscitation
incorrectly:

The heart is Xocated between the
lungs, with about two thirds of its bulk
situated to the left of the midline of
the body. Located in the’middle of the
chest is the sternum (breastbone), which
is a flat, bony structure that joins
the ribs 4in front of the chest. At the
lower end of the sternum is a bony
prominence that curves inward which is
called the xiphoid process. It plays
an’ important part in the positioning
of the-operator's hands when performing
cardiopulmonary resuscitation. The upper
end of the sternum is joined to the clavicle
(collarbone). The ribs provide a -
protective cage for the lungs, which
lie directly below them and to some extent

for the liver, which lies below part

of the sternum.
Mechanics of Artificial Circulation

Artificial circulation is produced
when the chest is compressed from 1~
1/2 to 2 inches, which, in turn squeezes
the heart between the sternum and the
spine (see figures l4a and 14b). When
the heart is squeezed in this fashion,
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F@Qure 14, Mechanics of Cardiac Compression
(Artificial /ircuZatian) .

blood is forced into the pulmonary
circuit to the lungs; vhere it is
oxygenated, and into the systemic
circuit, through which it travels
to all parts of the body.
on the sternum is relaxed, the elastic -
chest wall causes the sternum to spring
outward to its original position.

The release of pressure on the heart
results in a sucking action that draws
blood into the heart from the veins

and the lungs. The blood is kept !
in constant motion as long as the
heart is squeezed and released by
external chest compressions. The !
result of properly performed . ‘
cardiopulmonary resuscitation is
approximately 35% of that which is !
produced by a normally operating heart.

i
'

Techniques of Cardiopulmonary s
Resus¢itation )

REMEMBER: Cardiopulmonary
resuscitation is a combination of
forts to maintain breathing and
circulation artificially until the
normal heart-lung relationship is
restored. -

It should also be remembered
that when a patient is in cardiac
arrest, artificial circulation is
ineffective without artificial ventilation,

since otherwise there is no means of
©

When preasure /
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' oxygenating the blood that is being
circulated. By the same/token, when
a victim is !n cardiac arrest,
artificial ventilation is ineffective
without artificial circplation, since

ventilation provides nd means of circulating

the blood. The sequence of operations
required in cardiop nary resuscitation
is best remembered by the ABC technique.

A STANDS FOR AIRNAY. Assure that
the patient has a clear airway, that
the head is in the proper posiZion, and
that the throat is free from foreign
objects. .

B STANDS FOR BREATHE. Inflate the
patient's lungs ediately with four
quick, double-sized breaths, using mouth-
to-mouth technique,, or mouth-to-nose
if necéssary. This will provide a high
concentration of oxygen in the lungs
that is immediately available for
circulation to the brain.

\ c SﬁANDS FOR CIRCULATE. Properly
\ situate the patient, locate the pressure
, point, place yoﬁr hands properly, apply
\presaure, and 1ﬁterpo§5ﬁyent11atiohs.
\
\ The patient in a cardiac arrest
must be placed/on a hard and unyielding
surface, such as a floor or the ground,
If he i3 on a bed or an ambulance cot,
a Krine board /backboard, serving tray,
2 \
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Pigure 15. Placement of Eands for Artificial Circulation.

or similar object should be slipped
underneath his back. Attempting to
compress a patient's chest while he

is om a mattress or other soft surface
results only in pushing his- entire
body downward. It is important to
determine the exact point on the sternum
where pressure must be applied when
compressing the chest. The sternum

is hard and the abdomen is soft, so
the point where they come together

can be found easily. It is equally

as easy to find the upper end of the
sternum by locating the notch where
the sternum attaches to the collarbone.
The pressure point is in the center

of the lower half of the sternum.
Pressure must be applied to this point .
and nowhere else if the technique

is to be effective and damage to other
structures avoided. This 1s extremely
important.

The heel of one hand is placed
over the pressure point, and the heel
of the other hand 1s placed ovef the
back of the first (see figure 15). The
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fingers of each hand should be held outward
and as high as possible, so that contact
with the ribs is avoided. The .
rescueman should position himself over,
the patient, close enough so that he ,

can apply pressure downward vertically,
thus, utilizing the entire weight of

his upper body. .

REMEMBER: Any deviation from this
procedure for placing the hand may result
in damage to the ribs and underlying
organs. .

In order to assure that n&equate
blood circulation is taking place, the
heart must be compressed with firm, heavy
pressure. While the amount of pressure

. dépends on the age and size of the patient,

the stqrnum 1s generally compressed

about 1-1/2 to 2 inches. The sternum

is held down for about a half second,

and then is quickly released. Compressions
are made at the rate of about 60 per

minute 1f two rescuemen are operating;
however, if one rescueman is acting alone,
the rate should be 80 per minute to




allow for the time spent ventilating
the patient. The compressions must
be continued until the patient shows
signs of recovery, or until qualified
medical personnel take over,
Cardiopulmonary resuscitation efforts
SHOULD NOT BE INTERRUPTED FOR ANY
REASON and should be ~ontinued even
while .the patient is being loaded -
ontc the ambulance or unloaded at -
the hospital.

The rescueman must maintain the
proper rate at any cost. Any rate
lower than the 60/80 described above
will result in disaster. Once the
rate has been started, it must not
be interrupted for any reason for
more than five seconds.

’

REMEMBER: Chest compressions
without ventilation are of little
value to the patient, stnce the only
air exchange is that which might
result from the chest movements caused
by their compression efforts. This
limited exchange is not sufficient
Lo oxygenate the blood.

To provide the pulmonary phase
of -cardiopulmonary resuscitation,
some means of artificial ventilation
must be supplied by the mouth-to-
mouth or mouth-to-nose techniques,
by a bag mask resuscitator, or by
mouth~to-adjunct method. Pressure~
cycled resuscitators -should not be
used, since the cycling of the michine
can be interrupted by the chest
compressions, resulting in insufficient
supply of air to the patient's lungs.

.On the other hand, ventilation with

a volume-cycled resuscitator is highly
desirable if such equipment is available.
This technique provides the patient

with a much greate: concentration

of oxygen in a short time, which greatly
speeds his recovery.

When it is necessary to perform
cardiopulmonary resuscitation (CPR)

‘with one rescuer, the following steps
~ should be taken:

1. Place théApatient on his
back on a hard surface, preferably
the floor or ‘ground.

2. Upon determining that the
patient is in cardiac arrest (by checking
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the three signs), immediately establish
the airway and ventilate the patient
with four double breaths.

3. Shift to the patient's side
and compress his chest 15 times at a
rate of 80 times per minute, making sure
that your hands are always in the proper
position. See figure 15.

4. After the 15th compression,
quickly pivot back to the patient's head
and inflate his lungs two times without
a pause between ventilation,

5. Return to the chest and compress
the chest 15 times.

6. Repeat the cycle of 15 chest
compressions to two ventilations without
interruption until the patient shows
signs of recovery or until you are relieved
by competent medical personnel.

CPR With Two Rescuemen

The most effective cardiopulmonary
resuscitation can be accomplished by
two rescuemen working together. The
two-man method is not only more effective,
but far less tiring than tHe one-man
method. The following steps should be
taken:

1. Place the patient on a hard
surface, .

2. Determine his condition through
the three signs.

3. One rescueman positions himgelf
at the patient's head where he establishes
an open airway and quickly ventilates
the patient with four double-sized breaths.

4.  The other rescueman positions
himself at the patient's side opposite
the first rescueman and starts magual
compressions at the rate of one every
second as soon as the patient ig, ventilated.
Rescueman at the head then interposes
a quick double-size breath after every
five (5) chest compressions. Repeat
one to, five cycle without
interruption until relieved. If it is
necessary to change position because
one or both of the rescuemen become tired,
it 1is best that they be on opposite sides
vhile performing two-man cardiopulmonary
resuscitation, see figure 16.
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Figure 16. Position of Rescuemen -in Cardiopulmonary Resuscttation.

Technique For Children

The procedures for performing
chest compression on children are
different from those used for adults,
in that much less pressure is required.
However, a faster compression rate
should be used to compensate for the
child's faster heartbeat.

1. For children weighing less
than 80 pounds, use the heel of one

- hand only.

2, For infants, use only the
tips of the fingers. Do not press
too hard, for the heart muscle of
an infant is easily bruised.

3.  An easy way to perform
cardiopulmonary resuscitation on

“an infant {s to cradle him on your
- arm, with the head supported in your
~hand. 1In this position, it is easy

to compress the chest and to interpose
the breaths.

REMEMBER: Much less effort should
be used when ventilating a child. When
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"ventilating an infant only PUFFS from
the checks should be used.

Effectiveness of CPR Efforts

If the patient can be successfully
resuscitated - that is, if biological
death has not occurred, the effectiveness
of cardiopulmonary resuscitation efforts
can be measured by certain changes in
the patient's condition. If the efforts
are successful, the following changes
will occur:

1. The pupils of the eyes MUST
constrict,

2.  The patient's color MUST improve.

‘3. A pulse MUST be felt at the
cavotid artery with-each cardiac
Compression. ’

A change in pupil size and a freshening
in the patient's skin color are both
good indications that the oxygenated
blood is being circulated. A carotid
pulse felt at the time of each chest
compression 18 an indication that the

-




heart is being squeezed sufficiently
to circulate the blood.

In addition to changes that MUST
occur if cardiopulmopary resuscitation
efforts are effective, the following
changes MAY occur:

1, Spontaneous respiration
MAY begin.

2, The arms and legs of the
Qatiént.MAY‘move.

The return of spontaneous respiration
is an indication that the heart-lung-
brain relationship has been restored
and is returning to a normal state
and that normal heart action will
result. At this point, the patient

may need only to be watched carefully,
or at the most, to have his breathing
supported.

The’ rescueman Should not be discouraged
if the patient does not start spontaneous
circulation and breathing even after
proper CPR methods havé been used.

In most cases, the patient will not

fully recover until definite (in the
- hospital with drugs and complicated
treatments by physicians) care has
been accomplished. You are the vital
link between the time circulation
stops and: he reaches the hospital,

Comphcatwns of Cardwpu]monary
Resuscitation

- .Damage to the thoracic cage or
chest cavity and the underlying organs
can be caused by improper placement
of the res..ueman's hands during chest
compression. When the hands are placed
too far to the right, the ribs may
be fractured, "causing lacerations
to- the lungs and possibly to the
heart muscle itself. When the hands

~are placed too far to the, left, ribs
may be fractured and the underlying
lung tissue lacerated. When the hands
are placed too low, there is the
possibility that the'bony prominence
called the xiphoid process may-be-
depressed. too far, thus lacerating

the liver. When..the hands are placed
too high; the collarbone may be broken
where it.joins- the sternum.
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"steps to be followed.

Even with the hands placed in the ;
proper position on the stercum, there ‘
is a possibility that the force required
to compress the chest adequately will o

be sufficient to break ribs. However,

it would be far better for the patient

to suffer the temporary discomfort of

a few broken ribs than die, simply because

the rescueman declined.to perform

cardiopulmonary resuscitation through

fear of inflicting injury. Some of the |
most common errors in performing CPR ’
are: failure to maintain propesr head

extension, improper compression pressure,

and incorrect rate of compressions to

allow for breathing phase.

SUMMARY

In this study guide, we have covered
the correct procedures when performing
cardiopulmonary resuscitation and the
It is important
for a rescueman to know these Procedures
to properly perform emergency treatment
of cardiopulmonary arrest.

QUESTIONS

Answer questions on a separate sheet
of paper. The answers will be checked
and evaluated by your instructor. Do
not write in this book.

1. Without oxygen, “ue brain will

begin to die in to
minutes.,
2. Cardiac arrest is
a. when the patient is not
breathing.

b. when the heart stops pumping
blood.

c. a heart attack.
d. a cause of heart attack.
3. When performing CPR, you are

actually squeezing the heart between
the and the . .

4, The rate for CPR is
to with one rescueman
and to with two -
rescuemen but you always begin CPR
with double~sized breaths.

™o
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5. VWhen pérforming the compression
phase of CPR, the chest is compressed
to _ * inches.

6. Three of the most common
errors committed when performing the
cardiac compression phase of CPR is

a. failure to maintain
the .

b.  keeping uneven .

c. to allow
for the pulmonary phase,
3
7. Once started, CPR must
not be stopped, for any reason, for
more than seconds.

8. Anything less than the
- for CPR is useless.

"9, , .
» and
are all examples of cardlac arrest. -

10, Match the letter with the
correct number.
a. Clinical 1. As soon as
death. heart action
stops.
b. Biological 2. PFour to six
death. " minutes after
. the heart
stops.
. 47

23/

11. The body functions are carried
on by a close.relationship among the
» and

12, Which one of the following
statements is correct?

a. A victim of cardiac arrest
may be breathinsg.

L

-

b. A victim of cardiac arrest
i8 never breathing.

c. A heart attack is usually
very gradual. -

d. A heart attack always
results in cardiac arrest.

REFERENCES

1. 7 IPSTA #109, Pire Service Pirst Aid

Practices. . .
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2. American Heart Association Pamphlet.
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Fire Protection Branch , 3ABR52150~1-WB-212 ?
Chanute AFB, Illinois llQ July 1975

.RESPIRA&ORY EMERGENCIES AND ARTIFICIAL RESPIRATION

OBJECTIVES o

-

After-completing the séudy guide and classroom instruction, and
using the workbook checklist; 'you will be able to:

N 1. Demonstrate inhalation procedures using a manikin and
respiration device. .

2. Demonstrate aspiration procedures using a manikin and
aspiration device.

EQUIPMENT
' , v Basis of Issue
Manikin 1/5 students
Air Bag Resuscitator 1/5 students
Mechanical Aspirator 1/5 students
PROCEDURES =

Procedures for using the respiration device:

1. Hold the face piece over the manikin face.

2. Clamp securely in place with one hand.
3. Press your thumb over the rim of the mask.

4. Use your third, fourth, and fifth fingers to pull the chin
upward and backward.

5. Take a firm grip but never poke your fingers into manikin's
neck. =P ) -

6. Do not push the mask down on the manikin's chin as this may
" flex the neck and obstruct the air passage.,

7. While holding the mask with one hand, squeeze the bag with
the other hand.

8, Squeeze bag about once every five seconds.

! 9. Squeeze bag until chest rises.

OPR: TWS
DISTRIBUTION: X . :
WS = 2,000; TIVGC - 2

Designed for ATC Course Use. Do Not Use on the Job.

1
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10 Release bag to allow for exhalation.

-

11. If leakage occurs, hold mask more tightly and squeeze the
bag more forcefully. r -~ . .

.12.  Airway must be open at all times.
Procedures for usihg an aspiration device:
1. Place manikin on its back.
2.  Extend head back to open htrway.
3. Place mechanical aspirator near the manikin's head.

. 4. Place your thumb on the manikin's lower teeth‘and your
fingers on the upper teeth near the cormer of the mouth.

5. Using a flipping motion of your fingers, pfy the jaws apart.

6. Measure the distance from the corner of the manikin's mouth
to the ear lobe. This’is the maximum distance that the catheter is to

‘be inserted.

7. While holding the patient's jaws apirt, sweep the suction

-tip throughout his mouth. -

8. As the suction tip'ié being swept through the manikin's
mouth, you can use either the hand or foot to pump the mechanical
aspirator.

o

~

QUESTIONS

’

Answer the following questions on a separate sheet of paper.
DO NOT write in this book.

1. How many'times per minute do you squeéze the bag magk?
2. What do you do with the aspirated fluid from the victim?
3. How far into the motuth dolzgu place the catheter?

4. If the mask leaks air, what do you do to correct it?

5. Do you remove the mask for the exhalation phase?

=
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BLOCK IIT AND IV ORIENTATION . . I3 ?/
INTRODUCTION » C IDME: S min |

Attention: .Congratulations, you have successfully ﬁiogressed to the second step
o f the ladder toward your three level in the fire protection career field, b

° . v

Review: You have just studied about such things as p;otectivgrclothiqg, breathing
apparatus and the nature of fire, to ?amé a few. . . .

o
¢

Overview: During this half hour we will introduce ourselves, discuss school policy,
student responsibilities, subjects in Block III and IV, fire department work in
general, safzty and energy conservation.. ¢ ’

-
L 4

Motivation: 7Your ;espon§ibilities in this new block have changea. You will be ’
meeting a nev challenge each day. Personal satisfaction will come from successful

completion, -
. ° g
&>

Ps

Transition: Today's lesson will begin with the introductior. of the instructor.

" BODY . . TOE: 20 min
Preséntation: - » TIME: léKmin A
A 1. Block Content '
a. Instfﬁctor Introduction ' Stress e;ergy and materials
congervation ‘

(1) Air Force service time
(2) * instructor time .’

b. Student Introduction
(1) Name and from what state

(2) Previous firefighting’ exper-
*  ience . '

(3) Like or dislike of fire-
fighting career field | ’

. Instmctional periods and conduct Explain yellow line in break avea

(1) Class period and break time

.

(1) Class leader and his authority -

. . ‘ ' ] }
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(1) The firefighters use hose of

(3) Block III, one week duration
(4) Block IV, two weeks in duration

(5) Written test at end of. each ‘ o
block .

& - s
Alarm room procedures and operation
(1) The center of fire department.

activity L d .

(2) Manned 2l hours a day .

Ladder operations

I

(1) Various types of ladders are
“used

(2) Ladders are used to reach ‘upper
Ustories or roof of buildings

Appreciation of Hydraulics

(1) Science dealing with the prop-
erties of liquids at. rest or in
.motion '

(2). Used in firefighting to determine

pressures dealing with water in
hose lines and nozzles

Pump Operations

(1) Operating fire pumps on vehicles .

(2) Necessary to insure adequate.pres-
sure is available to get water to

the fire

Hose Operations -

various sizes

(2) A nozzle is attached to the hose

(3) The use of hose and nozzles is
the most common method to extin-

guish structural fires

-2
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i. Vehicle Relay Operatlons -

(1) More than one vehicle between
- the .source of water and the
: fire

AT (2) Used when long distance between ~
) fires and water source

; (3) Necessary to insure adequate
( water pressure to move water

to the fire
j» Fire Department s
(1) quy be assigned to crash or l -
structural . :

(2) Normslly two shifts, 2l hours
each

I (3) Assigned to specific vehicle

. ) (L) Each man is an important member
" . of his crew

2. 3Safety

2. Students will not open or close

3 — 1

hangar doors
. Watch for moving equipment -
-. Y. Backing vehicles - two men required

t. Do not lean in chairs’

§
. Report injuries no matter how
simall

2. Jewelry

g. FHorse play not tolerated’at ali

n, biaf%ing §it area slippery when wet
.. Protective headgear

i, Ice !

#£. Running at no time

L. York as a team, failure to do so
vould result in 1n3ury




o /
3. - Energy Consexrvation ‘ /
. . . /'
a. Conscrve all training material /
v : ~ / i /
‘b, Keep use of gasoline operated power
trucks to a. minimum
‘ .
c. Do not abuse protective clothing, .
gther students must also use . .
’ d. Operate vehicles at mmmumrpm | /
¢ Y‘ ) /
1 /
e o Do not .overflow trucks yith water . / .

f£. To not waste clea.‘ning materials | ) / )

g. Carefully inspect tires and tire
pressure <
h. Report leaking trucks, watch for !
expanding gasoline in trucks, bet-
ter inspection and operator mainte-
nante and proper operating of Air )
Force equipment will prevent damage .
resulting in costly repairs

[l

Application: TIME: N/A
Evaluation: TIME: 5 min
1 —, ﬂ .
Interspéersed throughout the presentation.
CONCLUSION - TIME: S min

Summary: You have been given an orientation of blocks III and IV pertaining to your
responsibilities, safety, care of equipment and block length. Keep these things
uppermost in your mind. .

Remotivation: You are an important part of this school. Learn and 6b'ey the guide-
1ines set forth and the day you graduate you will know the feeling of accomplishment.

Assignment: N/A. Continue with Operations, Maintenance and Mounted Equipment
on the P-10 Rescue Vehicle. ' .

<

Closure: Remember, it is up- to you to take care of equipment and the school area,
and. to observe a.]al safety precautions. You must keep in mind your obligation to your
instructor, class leadedl, and your crew.

&
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-

INTRODUCTION - TIME: 5 min

Atterition: The alarm sounds, and you respond to your gssigned vehicle, 48 Yyou rox{nd
*  the corner the crew chief tells you to drive the P.10,”as the regular driver is in..

the hospital.

~
°

‘Review: We have‘.‘ just had a discussion on block length, student responaibilit& and
safety. N . .

" Overview: During this lesson we will discuss gafety, inspection, operator maintéenance,
location of tools and equipment, ‘and the operation of all accessory equipment. You
will be required to perform all operations.

-

Motivation: BEven as a newly assigned member of a structural vehicle, you could be
called upon to act as a driyer of the P-10 and it is a must that you be able to
operate this vehicle in a proficient wmanner. ' :

-

Transition: Today's lesson will begin with vehicle inspection, and operator mainte-

/

nance.
~l ‘ BODY PIME: 5 hrs 20 min
Presentation: PIME: 1 hr 10 min
1. Given the appropriate inspection check- 5 T

list and technical data, inspect and perform
operator maintenance on the P-10 rescue veh-
icle and mounted equipment. All appropriate
items on the inspection checklist must be inspect- , i

ed. Operator maintenance must be accomplished ,
according to the technical order. '

>

“ a. Identify items to be inspected. . Use Applicable T.O. 36412-.12-13-1
-~ (1) Engine S . TUse WB 302 ) -
(a) Check oil level when cold Use; P-10 and Mounted Equipmentl
. ’ [§

r (b) Use 30 wt. oil .
. Stress energy and materials

(2) Transmission conservation
1

(3) Gearbox
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() Radiator E /
(5)‘ Fuel | ' |
(2)' Gaige
(b) Tank

(6) Hydraulic fluid levels
(a) Power steering | “!
(b) Brakes : K
(7) Check for leaks
@ e - .
(b) Fuel o \ 1
- (¢) Coolant
‘ '(4) - Hydraulic
(8) Check seat belts
(9) Wheels
h (a) Tires
(b) 1ugs
(‘c)l nive press;u:e .
(10) Battery
(a) Demage
(v) ‘C‘leahl:méss | | -
(c) Mountings
. (d) Liquid levels
(11) Brakes o ' ) “

) Foot pedal S e
(a) ‘o p ‘ ‘2?0

(b) Hand brake

(12) Clutch

e
3




) v “‘l i
- (13) Electric System- . A ‘ )
, ‘ . \

(a) All lights 2 : Y0
(b) Sirens :
(c) Radio

(d) Horn '
INTERTM SUMMARY .
b. Identify tools to be inspected \

(1) K-12 power saw Stress Sa.\fety
(a) Bngine ‘
‘(b) 1Ignition system ,\

/ (¢) Fuel systen
/ "~ (d) Cluteh

(e) Drive belts

(2) Portable generator ]

(a) Engine - | }

(b) Generator |

f (c) Receptacles for damage |
’ (3) Portable blowers . ) .[
' (a) starter cord | }5
| () Fuel system
(4) Breathing appa.ra:l:us , ,“ . |
p (a) Cylinders / ' |

(b) Case

(c) Condition , ;
(5) Portable light eguipment

(a) Lights

(b) Extensions/wye comnections If |

i

x ' T | |
T . |
|




(6)
)

(8)
)

(¢) Hand lanterns
Fire extinguishers
Hand tools

(a) Axe

(b) Insulated cutters
(¢) Initiator cutter ‘
(d) V-blade knife
(e) sShovel

(£) Pike pole

(g) Tool kit

Foldiné litter

Plugs

(10) Ropes

(11) safety goggles

"(12) Winch

(a) Grapnel/cable

(b) Controls

INTERTM SUMMARY

C.

Identify tools to be serviced

(1)
(2)
(3)
(1)
(5)

(6)

)

K-12 power saw

Portable blower

Breathing Apparatus

Portable lights

Fire extinguishers

B'eport and note any discrepancies

Reservice vehicle, and mounted
equipment after each operation

L] -h-

24/

equipment. Prevent damage
resulting in costly repair.

-

|
|
i
1
|
|
|
Properly operate Air Force "
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2. Given a P-10 rescue vehicle and mounted
equipment, demonstrate the use of, and rein.
stall tools and operate equipment in accor-
dance with appropriate technical data while
observing all applicable safety procedures.

a. Crew

(1) three men

v+ (2) Driver, two additional rescuemen

b. Extinguishing agents

(1) six (6) -dry chemical fire extin-
~ 8uishers

(2) EBach is hand operated and cart-
ridge operated type

(3) Two(2) for A, B and C fires (Red)

(4) Three (3) for B and C fires (Blue)

(5) One (1) for D fires (Yellow)

¢. Mounted tools and equipment

(1) K-12 high speed portable circular
saw with gasoline eng:.ne

(2) Complete rescue saw kit containing

(a)
(b)

K-12 saw

Heavy duty steel carrying

-case

Spare parts and field service
kit

One (1) gallon safety gasoline
can . ,

~

One (1) quart of 2 cycle engine
oil

. On2 quart of gasoline stabilizex-
One 12" concreté cutting blade.

@

-5-

Use P-10 Rescue Vehicle

' Stress safety while working

around P-10 .rescue vehicle

29 2
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(h) One 12" steel cutting blade

(i) One 12" carbide tip blade

(3) One pair of safety goggles
(k) One spare drive belt

(1) One spare air filter

d. Operate the K-12 saw

(1)
(2)

(3)

(L)

(s)

(6)
(7)

(8)

Engipe - Driven Blowers

(1)

(2) Each blower consists of a large

Remove saw from carrying case

Place saw _on suitable level
location

Close choke by pushirg down

choke arm located on the right

and slightly below the rear ¢
handle

Lock throttle open by engaging
trigger half way and pushing in
the throttle lock pin on the
control switch

Lay saw on a firm surface a.nd\place
one hand.-on top of the carring handle

Pull starting cord until eng:.ne
starts ) Lo

To stop eng:me, press button and
hold until engine stops

Return to carrying case

Two portable blowers are used to
clear fumes from enclosed areas.
Cooling aircraft brakes and remov-
ing smoke are other practical uses
of the blowers. . -

fan driven by a two cycle gasolme

engine.

QY3

Safety goggles will be worn
whenever you are opera.tmg a
K-12 saw

o

Operate air vent and fuel shut
off prior to \sta.rjbing

[
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f. Portable lighting equipmen}

(1) Two quartz-iodide portable
flood lamps *

(2) Two 50 ft. extemsion cords

(3) WY connector to comnect flood
lights to portable gemerator

*  INTERIM SUMMARY %
&. DPortavle generator Do not touch exhaust unit or
L . . ) cylinder housing or burns may
(1) Portable gasoline engine driven result
‘1000 watt gemerator :
(a) One cylinder, 4 cycle engine ;
(b) Marmal pull on cord type
starting is employed
(c) Operate the portable gnerator
1. Remove generator from ’ g
utility body on truck
2. Place start i’ever in' . Never operate in a closed room
start position or building '
3. Start engine — i
4. Allow engine to warm
5. Plug flood lights into . -
' receptacles
v 6. Attend engine so it does
not stall when load is
> ‘comnected
1. VWhen finished, unplug ,
load and stop engine ——
8. Return generator to truck s
h. Electric Hand Lanterns ' _ )
(1) Two battern powered clectric
lanterns
(2) 7% volt dry cell battern
-7- ~ o
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1.

Qe

(3) Lanterns have two levels-of
brightness

Pry Axes

(1) Three multi-purpose pry axes °©
designed for use. at fires,
wreclgs, lockouts.

Firemans Axe

Insulated Cutter

(1) Capable of cutting 3/8 inch
material and has a rating of
20,000 volts

Harness Cutters

(1) Two converging steel blades
for cutting seat belts and
harness )

Tube Cutter (Dis-Arming Tool)

(1) Used to dis-arm éjection seats

Pike Pole S

(1) sSix foot fiberglass handle

Folding Litter

(1) Collapsible and can be folded
-into a four foot length

Rope

(1) Two manila ropes

(2) 75' x 3/hinch

Safety goggles

(1) Three pair, industrial gé'ggl‘e_S
Safety Pins

(1) 12 safety pins ~
(2) six oil resistant, hard rubber

(3) Six hard wood

Safety goggles will be worn

whenever you are operating .

a K-12 saw

2
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t. Tool kit

(1) Canvas carrying bag which
contains the i"qllowing

(2)

4

i ()

(e)

T

(d)

(£)
(8)
(n)
(1)
- = Q)

Hammer, ha.nd.,‘ bali péen,
1% 1b.

14 inch pipe wrench

Pinch metal chtt;:ng shears

8 inch linemans pliers

8 inch screwdriver
6 inch screwdriver
hitch screwdr{.ver
Socket set .
3 cold chisels

u. Winch

- (1) 8,000 pound mechanical drum type
winch

(2) ocable, 200 £t x 3/8 inch'

(3) Winch operation is cowérolled
by a trar-~€er case shift control, .
power ta..- ff and a transmission Use: Helmet °
shift col-.col located in the cab Gloves

(4) oOperate the winch and grapnel Insure gloves are worn wi;ile
operating winch and cable
(a) Insure that parking brake

isgset

~(b) Place transmission and
transfer case in neutral hd

o (¢) Disengage winch clutch’on C >
winch by moving lever up ;
, Do not let cable slide through

(d) Pull out cable as required
. hands, walk cable in

s

(e) Engage winch clutch on winch
by moving lever down




(£f) Pull out power take-off . -
knodb on floor, inside cab

(g) Place transmission in for-
ward gear and release clutch
to wind .

(h) Place transmission in reverse
gear and release clutch to
unwind <

v. Hand signals for winch operation
(1) Closed fist: Stop cable

(2) Closed fist, thumb pointing
up: Reel cable in° ;

(3) Closed fist, thumb pointing
.down: Reel cable out, ’
3. Given necessary equipment, perform pre-
ventive maintenance on the P-10 rescue vehicle
and mounted equipment IAW AFTO Form L33. ' -
Maintain station facilities as required. . .

<+

a+ FPreventive maintenance
1) Wash vehicle - ' -
. ('2){’Wax,vehicle (if needed)
(3)
Appiication: ) . . ‘ ) - TIME: L4 hrs
2 INSTRUCTORS ARE REQUIRED

Clean tools and equipment

Interspersed throughout the presentation. -

Evaluation: o TIME: 10 min
Interspersed throughout t}ie presentation,
’ €4
CONCLUSION TIME: 5 min

Summa.ry We have covered the P-10 operatlons and maintenance, loca.ted. tools and
equipment, and used safety precautions at all times during ea.ch pha.ae.

Remotivation: The need for proficient dnver/operators of rescue vehicles is great.
You should continually update your knowledge of this and be ready in ca.se of any
eventuality. . .

=10~
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" Assignment: Read and study the following SG units and answer the questions at the &2 $/ '

end of each unit.

l; SG-BO}, Pre-Fire Plailc
2. S;G-}Oh, Miscellaneous: Rescue ) .

Closure: Although not sctually involved in the extinguishment of a fire, the driver
operator of the P-10 rescue vehicle is essential to the members of his crew and should
be proud of a job well done. _ :

: ; .
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PRE-FIRE PLANS" qu"

INTRODUCTION TIME: 5 min

‘Attention: :Phe alarm bell goes off! ~There is a fire in building 432, where is
building 1,32? How do you get there? Is there a hydrant close to the building?
A1l of these questions have already been answered for you by your pre-fire plans.

Review: We have just studied the P-10 rescue vehicle and know the important part
it plays at any fire scene. - —

Overview: Today we will have a discussion on the preparation l.)f pre-fire plans
to include, life hazard, types of construction, and interior and exterior exposures.

Motivation: Pre-fire planning is an important part of the fire department as it
enables you to have a plan of action to take in the event of a fire in any building
on your base, or aircraft incident or accident.-

Tra.nsition: Téday's lesson begins with the basic prepara.tidn of presfire plans.

BOIY - TIME: 1 hr 50 min

r-4
Presentations TIME: 1 hr 4O min
1. Without reference, J':d.entify basic facts Show film TF 6058, "Structural
concerning preparation of pre-fire plans. Fire Suppression"
t

Eighty percent of the basjc facts must be
identified correctly.

-

a; Pre-fire Plans —_— Stress energy and materials
! , conservation
(1) Indoctrinate supervisors and sub-
ordinate fire suppression pe<soOn
nel in all known factors, (loca-
) . tion, physical layout, water \
. supply, occupancy, etc.) in facili-
' ties and aerospace vehicles and how
to take advantage of these factors.

(2) A pre-fire planning program will be
implemented at all Air Force instal- -
lations to insure effective fire
response procedures. ¢

(3) The ‘problem. is founded on five basic : -

divisions of firefighting tactics
called size up.

(2) Life hazard. (rescue of personnel)

(b) Protection of exposures (interior
_and exterior)




e_)

Overhaul (prevent rekindling)

b. Air Force Form 1028

(1)

Will be used to prepare a graphic
plan for each major building or
group of buildings, including the
flight line, POL facilities and
open storage areas.

A graphic plan will be drawn on
the reverse side of the form to

include (12) items of mfomat:.on.

(2)

(v)
(c)

()

(e)

(£)

(8)

(b)

(1)

(3)

Life hazards in ea.ch building

. and the most logical means of

rescue
Interior and exterior exposures-

Location of flammable storage,

_ explosives and hazardous opera-

t:.ons Y

Location of byd:r:a.nts or other
water sources, .mclud.mg*the‘
amount of water a.va:.lable

Type a.nd. detail of construction
such as false ceilings, and
adva.nta.geous areas of vent:.la.-

. t:.on

Show the best approach o the
facility

\

+ ®

Specify the cut ofi‘ of u%n.lities,
where, how, and by whom. '

Cons:.der seasonal cha.nges,\thelr
effect on accessibility and. tme
factors . \

Indicate installed systems, .mclud,.
ing location -and procedures i‘or
correctly positioning pumpers

Prepare maps showing routes, roads,
trails to all points within traffic
pattem.

-

=250

Stress the importance that pre-
fire planning plays in Air Force
fire protection

Use Charts #CC75-85, Prefire Plan

(Front)

¢

%.

#CC75 86, Prefzre Plan

(Back)

<




(k) Trace routes and areas in . ‘
* locations subject to heavy & § /
s snowfall : N

(1) - Appropriate fire protection <,
symbolg contained in section -~
(20) NFPA Fire Protection
Handbook i

INTERIM SUMMARY
c. Aircraft Pre-Fire Plan

(1) Plans will be developed on each
type of mission assigned aircraft
and on any transit aircraft by type

. that lands and takes off from the
base on an average of seven times

2 a week during any three month period

(2) . Separate plans for runway or ramp
.situations will be developed for
each of the following aitun.tions ' !

(a) Engine fires

(v) OVer'heated brakes, with fire
(c) Fires in fuselage )
(d) Wheéls up landing, with fire " -

(3) The reverse side of AF Form 1028 (Pre-
Fire Plan) will be used to prepate a
graphic, plan of the aircraft, a.nd will .
include;

(a) Op'}:mwn vehicle positioning,
ingluding rescue and resupply
vehicle

} ) !

(v) P:;e;-desxgnatad rescueman duties

i i .

(c) Todls and appliances for the rescue/ . -
suppression operation peculiar to ’
‘the aircraft in question, (ladders,
saws, disarming tool, etc.)

f .-

o

(q) Average mumber and location of .
. a:.rcrew and passengers expected.
(e) En&gctg\d surface fuel flow direction \

. “3a
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. () Aircraft pre-fire plans will be )
carried on each fire chief's- . :
vehicle, asaistant chief's -
vehicle, ‘and a copy will be main-
tained in the fire station

(5) The plans will be uscd for train-
ing and as a reference for fire
protection techniques peculiar to
the eircraft involved.

(6) The fire thief is responsible

for the preparation of AF Form : -
. 1028
Application: | i TIME: N/A
Evaluation: ‘ ‘\ “ ~T]ﬁlIE: 10 min
Izit\erspersed throughout the pr\esenta.tion. ' . \
" CONCLUSTON ‘ ' PIME: 5 min

Summsry: We have just completed our discussion on pre-fire plans. Pre-fire plans
are a very simportant part of a fire department. They enable each fireman to have

a plan of action in his mind before he actually gets to the scene of an emergency,
some of the items on the pre-fire plans are, locatlon, physical layout, water supply,
and occupancy. Pre-fire plans are made up on each building on Pa.se, areas, and
aircraft. ‘ /
Remotivation: When you get to your next ass:.gnment, make it a.' point to study your
pre-fire plans. You will find that by knowing the pre-fire pla.ns you will be

better equipped to do your job when the alarm sounds, with confidence and efficiency. .

Assignment: N/A. Continue with Miscellaneous Rescue.

‘Closure: Remember the importance that pre-fire planning plays in the Air Force.

s
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MISCELLANEOUS RESCUR, Q53
INTRODUCTION TIME: 5 min

Attention: The alarm has sounded, you are responding to a vehicle accident. . What
is the most important thing you will have to do upon arrival? You think back to all
the methods of vehicle rescue you have been trained in and hope you remember it all,
for now the training is over, this is the real thing. Will you be able to perform
as well as you should? .

Reviews”. We have just completed the lesson on pre-fire plans and know the importance
they play in planning an attack cn a fire or emergency.

bl
~

-~

6verview: Today we will have a lesson in various types of rescue situations that
may arise, including automobile, natural disaster and water rescue.

\“i\-

Motiw‘/a.tion. We never know what type of emergency situation we may face. Therefore,
we must be prepared to cope with any type of emergency that might arise.

Y

Transition: Today's lesson will begin with.miscellaneous rescue procedures.

. BODY - ° TIME: 3 hrs 50 min
Presentation: . _ TIME: 1 hr 50 min
1. Without reference, identiry procedures Stress energy and materials con-
for rescuing personnel from miscellaneous servation

areas and disasters. Eighty percent of the
proceduresmst be identified correctly.

a. Procedures " Use WB 304

(1) First remove victim to safety

(2) Give fizst aid needed ' : ; P

(3) The general rule tha.t no victim
should be moved before given
first aid can be d;srega.rd.ed if
the victim's life is in danger.

-
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b. Water rescue equipment Use any artigle that will ﬁoat

(1) Boats '
(2) Life rafts .
(3) Canoes o

(4) Scuba equipment ) :
(5) Resusciatn}tors T ‘

(6) Compressabie bags . ‘
(7) Life lines (such as ropes) ‘

c. Types of natural disasters

»

(1) Floods

(2) Earthquakes

(3) Burricanes - _

(4) Tornadoes o
! (5) Lightning storms
: (6) Thunderstorms ' _ .
' \ "~ d. Prime responsibility

. (1) Survive and help others to
survive ‘ -

(2) Assist in restoring operations
on base Y

(3) Support neighboring ‘communities

(4) Comply with 355 plan

1

_Show Film: CFL 032, "Collision

-~

~INTERIM SUMMARY

2. Using a salvaged automobile, P-1l0 reecue Rescue' .
vehicle and mounted equipment, perform nor- . ¢
mal and emergency entry into a vehicle IAW Use TO 36A12-12-13-1

"locally established procedires, whilg strictly _
adhering to all applicable safety procedures. No smoking ‘on hangar floor .

Operate tools and equipment as required.
-a. ‘Normal entry )
(1) Open doors | 29{} ]

© {2) Depends upon position and condition

E MC ) "l ventad AT A

-




\
b, .Emergency Entry

(1) Remove windshield
( (a) Remove metal trim
(b) * Remove rubber seal

(c) Windshield can be removed in
one piece -

(2) Break rear window
(a) One sharp blow in cormer
(3) Pry axe to force door

(4) Use.K-12 to cut corner post and
remove roof

(a) Not to be used if gasocline is
spilled due to production of
sparks

(5) " Use air chisei to cut roof for access
(6) Use PTO winch
(a) Pull open car doors

(b) Pull away crushed cormer post

(c) pull jazmed seats from dash.-
board ° :

INTERIM SUMMARY

3. Using a salvaged automobile, rescue dummy,
P-10 rescue vehicle and mounied equipment, per-
form rescue from a vehicle. = Rescue must be in.
accordance with locally established procedures
while observing all applicable safety practices.-
Operate tools and equipment as raquired.

a. Gaining access to victinm

(1) Depends on the location and posi
' tion of the vehicle

(2) HMay be as simple as opening the
door, or as difficult as cutting
the roof

a2ss
G t
Do not cut salvaged automobile

Wear gloves

t

Helmet
Gloves

0

Check vehicle for sharp or jagged
metal; correct or report to super-
visor as saféty hazard

*

Use salvaged automobile, P-10
and Mounted E%guipment

Ug=s rescue dummy

Use extreme care when working in.
salvaged au;l:omobile ‘

No Smoking on the hangar floor




.b. Conduct prima.rj.r survey . \

(1) Initfated when necessary while
the victim is still 'in'the car y

(2) Primary survey consists of° ‘

(a.) Establlshmg and maintain-
- ing an airway

(b) Giving artificial resplra.-
tion

(e¢) Controlling bleeding

\

c. Disentanglement Stress Safety

(1) Prevent further injury to the
victim”

(2) Vehicle may have to be removed -
from around victim ¢

. (3) Use extreme care when using %ools
*  and working around victim to
accomplish disentanglement
d. Preparation for removal

- (1) Immobolize all fractures and
dress all wounds

(2) Transport to ambulance

Application:

TIME:
2 INSTRUCTORS ARE REQUIRED

2 hrs

g . (2) Correct all life-threatening
- ) problems
e. Removal | Return all equipment to proper
location
(1) TUse extreme care

Interspersed throughout the presentation
Evaluation:

Intersperse throughout the presentation

~

TIME:

10 min




-
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‘ ) CONCLUSION TIME: 5 min

Summary: We have just completed our leeson on miscellaneous rescue. As firemen,
we have to cope with many types of emergency situations. These may include building
fires, automobile accidents, and natural disasters. ~ .

o
(3

. o . . .
Remotivation: At any time we may be called upon for any type of miscellaneous .
rescue. Only with constant training can we stay ready.

Assignment: Read.and study SG-305, Alarm Room Procedures and Operation, and answer
the questions at the end of the unit. -

©

Closure: Properly trained personnel are a must for fast and efficient rescue during
any emergency situation. .

“\\
~

P e
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um.monrmcmssmormumn Qs—? |
INTRODUCTION _ TIME: 5 min

Attention: Theshouse lights come on and the bell starts to ring. Where are you
.going? What type of emergency is; it? Before this sequence started, the alarm -
.Center operator was already at work. . ‘

- o

Review: We have just completed our lesson on pre-fire plans and miscellaneous rescue. .
All of these procedures will be valuable to you throughout your career as an Air
Force fire protection specialist. T

Overview: Today, we will discuse the purpose of the fire alarm center and how the
alarnm center operator operates it. We will discuss receiving and recording incoming
information, relaying the information, establishing location and nature of emergen-
Cies, dispatching equipment, maintaining the activity log, observing all security
precautions in voice communication, using the grid map, and learning simple facts
to develop pre-fire plans., ! ~

‘Motivation: The fire alarm center operator must monitor the equipment jander his
control at all times. He is an important link in the fire department chain, which
can only operate efficiently with precise information.

-

N v 4

7 Trans-it;on: Today's lesson begins with the basic operation of the fire alarm room.

re

BODY ' TIME: S hrs 50 min
Presentation: ° - . PIME: I hr 40 min
" ; ’
1. "Without reference, identify operational Show Film TVL 57-18, 'Alarm Room
procedures of the alarm and communication Procedures " ,

4
s

.center with 80% accuracy
Stress energy and materials con-

a. General principles servation

(1) Before a firefighter can be Use WB 305
assigned to the alarm and
communication center, they
must have a working knowledge
of all aspects of the fire
department

(2) The alarm center is manned
2y hours a day. Personnel
on duty are required to be .
alert and ready at all times

(3) No one procedure or operation
is more important than another o~




(L) The center operator.is ..
responsible for all func-
tions of the alarm center

Operator related duties

(1) Maintain, receive and record
information from normal and
emergency communication sys-
tems

(2) Alert firefighting personnel
. and support agencies }

(3) Dispatch equipment, inform
personnel of location and
nature of emergenc:.es

(h) Prov1de pertinent mformatlon
on ‘emergencies -as required.

(5) Maintain fire station logs

{6) Maintain and read n'w.ps, charts
and’ status boards

2. Given an alarm and communication center
trainer, monitor, receive, and record one
normal and one emergency message. Proper
communication procedures must be utilized
in accordance with locally established
policies, and allsmessages must be correctly
recorded in less tha.n three minutes.

a. Administrative telephones

(1) Normally will consist of two or
more extensionu

(2) Permits the effective conduct
of normal administrative business

" (3) Procedure for answering this phone
is: YFire Department, Rank, lLast
Name; Speaking, Sir."

(4) Information received may be recorded
" on normal recording board.

(a) Name of person calling

" (b) Date and time of call

2 Instructors are required
for the .5 hr demonstraticn

" ‘Use Trainer #4OL1, Fire Depart-
ment Communications Center

M
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(¢) Pertinent information

(d) Center operators name is
required on this board

‘. ~ Reserved emergency line telephone

(1)

w2 (2)

(3)

Qo

(L)

(%)

Adr ‘Qirce adopted number i$ 117

Procedure for answering this phone

is: "Are you reporting a fire?"

. Always. remember- to remain calm when

answering this phone. If person
calling is excited, spénd the time
to calm them down in order to get
the necessary information

Necessary ipformation is listed on
structural emergency recordi
board -

’

(a) .Time

(b) TLocation

(c) Type of fire and/or emergency

(d) ~Life hazards’

(e) Name of person calliﬁg

Fire réporting telephones

(1)

(2)

- (3)

(1)

A "direct" line to the fire
department from where the
phone is located

-Located in high hazard and
isolated areas

Procedure for answering this
phone is: "Are you reporting
a fire?"

Use a "recording voard" to
record the information

Primary crash telephone

- (1)

Used only for reporting air-
craft incidents or emergencies

L D00 .

) L)
Chart CAFB 73-128, Reserved
\mergency Line Telephones’

A
&

o

>

Chart CC 75-54, Structural .
Recording Board” .

- Chart CAFB 73-12, Fire . -
Reporting Telephone ”

N )
Chart CAFB 73-125,' Primary
Crash Phone System”




* (2) Direct line from the Control
Tower connecting Alarm Center,
Base Operations, and hospital

(3)

Procedure for answering this
phone is:
listen, ~-recording all. information -
given out; you will prqbably be
required to acknowledge that you
received the information by giveing
. your initials or some othér means
QU . )

Aif'cra.i"t ;mergency rec;rding board
(a) |
(v)
oo (c)
(a)
(o)

’l‘y\i)e of a.irqra.ft
Type of problem
Number of personnel aboard
Amount of fuel

Landing on what rdnway and
. how long before landing
g g .
e. Secondary crash telephone

(1) "Used to advise all supporting
activities of the incident or
emergency involving an aircraft

(2) Direct line from Base Operations

. connecting the supporting agencies
such as Fire Department, Security
Police, EOD, etc. o

Procedure for answering this phone
is: same as for primary telephone.
It is also acknowledged in the same
manner. ' \

(3)

INTERTM SUMMARY

. £, Automatic alarm system

(1) Usually located in areas with
high life hazards or critical
materials

Activated by a device that will
react to heat, light or ‘smoke

@)

. -

Pick up the phone and #

A

A » N
Chart CC 75-55, Crash Recording
Board

’

~

Chart CAFB 73-126," Secondary

_ Crash Phéne System”

0

-

Use Trainer™#0L1l, Fire Depart-
ment Communicati‘ons Center
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(3) When this type of alarm comes in,
- it will sound an automatic warn-
! ing bell, and will record the N . .
‘ location of the fire on tape by mak- <
. J.ng a mark or punch .

& Two classes of a.lam systema

(L) Coded - will identify a building
or particular section. .The alarm . -
? transmitter sends an electricul
impulse to the tells and is .
received in the alarm Center by ‘ . <
a receiving mechanism., : ’

(2) Noncoded - will usually identify

. only an area, although it could
. identify a building. The alarm . .
. will sound in the area protected ) . *
. and lights will flash in the alarm " . ~
center showing location. ) ' ‘

3. Given an alarm and communication center ,
trainer and thrce messages, alert’firefighting ~
personnel and support agencies, dispatch equip- x
ment, inform personnel of location a.nd nature
of emargencies, and prov:.de pertinent information
on emergencies as required. Proper communications
procedures must be ntilized in accordance with
* locally established policies, and all actions must
be completed in less.than two minutes.

a. Alert fJ.refJ.ghtmg pereonnel afid support Use Trainer #4041, Fire Depart-
agencies ment Communications Center

(1) station alarm used to alert person-
nel

(2) Alarm bells or other loud signaling .,
- device ) .
(3) Usually a specifically marked on/off
switch is used to activdse the device
N
b.  Intercommunication Use Trainer #4041, Fire Depart-
. ment Compmunications Center
’ (1) Intercom system - to relay telephone
or,radio messages within the statiom.
. It is usually a system tn.ed in with
the telephone setup. M




t

* INTERTM SUMMARY - .

L.

f

R ) (2) PA system (publie address) - to
relay pertinent messages to per-
. sonnel, .and announce. any general
). * . information deemed necessary by
the ‘fire chief. (Note: ‘ Intercom
usually replaces its use after
normal duty hours (1630 hours))

Cae Dlspatch equlpment
(1) TUse the two way io to inform \
personnel of location of emer-
TR gencies and prov1de pertinent
informatior. 6n emergencies as
required

Be sure”to always speak clearly,
use a normal tone of voice, never
discuss classified information,
and never use obscene language

(2)

A9

+

. (3)G%fronounce words clearly and use
: “the phonetic alphabét and 10 code

(4) Phonetic alphabet and 10 code are
located in alamm room -
d. Response cards are 'a primary aid to
the alarm center 0perator

(1) Card will tell the operator the '
type, number, and from which fire
station the trucks will respond

(2) These cards are for certain areas
on.and off base .

r . - 1
Given.an alarm and comminication center
trainer and two messages, maintain fire station
logs. Information must be logged with minimum
instructor assistance in accordance with locally
established policies.
a. Fire station log ’
(1) This log will be prepared by hand
and entries made in a bound ledger
type book. It covers events in the
fire department for 2l hours.

/

]

<

-6~

.
) Lt

v

.

-

Use' Trainer*#4041, Fire Depart-
ment Communications Center

s

©
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" (2). Infcrmation recorded should include .
‘personnel duty assignments, vehicle
status, emergency responses, false
alarms, training exercipes, injuries,
names of vq.utors, etc.

(3) All emergencies will be entered in
the béok n RED ink. All other
information should be entered m
black ink. .. :

L

(4) If more than ons alarm center exisfs
an activity log wil] be maintained
. oa foqeach one

AS. Given an a.la.rm and communication center trainer,
naps, charts, status boa.‘r:ds, and selected _messages,
read and maintain maps, charts, and status boards-
in accordance with locally established policies.

A11 tasks must be completed in less than five min.
utes. . # y

a. Maintain and read maps, charts, and status

boards. -

|

° (1) Purpose - primary purpose of Air
Force fire department grid maps is
for use on off-base emergencies

7(2) .Lines are drawn on grid maps both
vertically dnd horizontally:form..
ing- squaz:es. Thé lines are numn-
hered across "the bottom, and let- -
tered across the sides.
(3). To read the gnd map, begin by
reading’ across to the number and
! then up to the letter. ("RJ.ght
and up"). .
14
(4) The off-base grid map covers ,a
: fifteen <(15) mile radius around ,
the base.
- * 6
¢ (5) Grid overlay - used to pJ.npo:Lnt -an
. area within a grid map square
%

. Charts and Status boards

'y

' (1) “HMany. types of charts and status
boards are used in the alarm center

(2) Each one has a specific use and
is developed at base level

S

EN

g;;;

-

Use Chart CAFB 69-112, Grip Map”

Vehicle status
Water distribution -




4 . rm ° ) . ,
Application . _ ' TIMz:~ L} hrs
‘ f 2 INSTRUCTORS ARE REQUIRED

Intersperse throughout the presentation

-

Evaluation: - , - TIME: 10 min

Intersperse throughout the pre'sentat:{on ) 4
1. The alarm center is manned how many hours a day?

A

2h . g - o
"*. 5, Wnat is the Air Force adopted number for Teporting fire?
1] N ” & ™ -
117

3. What a.rg‘the two classes of alarm systems? ) .
Coded and Non-Coded
4. Who is responsible for relaying information? - R

The center op erator

[ .

5. What is the radius of ap off-base grid map?

15 miles
x " | a .
- . CONCLUSION ) TIME: S min
K4

Summary: We have discussed the fire alarm center and its function as an integral
part of thé fire department. You have seen the importance of ha.v:.ng an efficient
fire alaim-center operator who knows his job, which includes receiving and
recording incoming information, relaying information, -establishing location and
nature of emergencies, locating points on a grid map, and dispatching equipment.

. Remotivation: Youcould possibly be an a.lam center operator at your next base

or at least spend some time in the .alarm.room. To be a part of an effective ) .
firefighting unit, you must ¥mnow how to operate the fire alarm center, among your

other duties. .

Assignment: Review and study SG-30L, Miscellaneous Rescue. - . oy

Ontside Assignment: (2 hours) Read and studv SG-306, Structural Firefighting
Accessories and answer the questions at the end of the unit,

{ Closure: -+As mentioned earlier, the fire alarm cenfer a.nd its operator is a very
 important link in the fire department chain. Now, you have an idea what role it
’ pla.ys in the chain. # .

~

. EKC‘ "' S ‘ : .

R k|
-




STRUCTURAL FIREFIGHTING ACCESSORIES . Qé b
¢ \
. INTRODUCTION X TIME: 5 min
° Attention: You are a member of a crew at the scene of a fire. A man working from the
third tloor requests a tool to behuistedup to him. He lowers a rope to you to be used
to secure the tool. You had better know how to sccure the tool with the rope so that
he can raise it up to himself for instant use.

Review: As vou remember, yesterday we discussed the fire alarm center, the types of
communications equipment, and how they are put to use by the alarm center operator.

N . i
Overview: Today, we will have a discussion on the purpose of fire service rope, its
size, and the use of knots and hitches. We will also discuss the type of ladders we use
in the Air Force, and their component parts. .

Motivation: Ropes and ladders are a necessary part of fire department equipment. When
they are needed, there is no other equipment that can be substituted. As a member-of a
structural crew, you must know the correct uses of each.

PrunSition: Today's lesson begins with the basic knots and hitches used in the Fire
Protection field. .

-

BODY TIME: 5 hrs 50 min
Prese *ation: : . TIME: 2 hrs '40 min
1. Using a 3/" rope, tie four (L) types Stress energy and materials
of knots and three (3) types of hitches. conservation
Knots and hitches will be tied in accor-
‘dance with the WB procedures with K Chegk Outside Assignment
minimum instructor assistance.
. Use WB-306
a. Purpose - :

(1) safety lines
(2) Rescue
(3) Hoisting | 7 o o
(4) Anchoring
b. -Size and type
(1) 3/ "‘x 100 ‘

" (2) Manila hemp




c.

d.

e e

)

Terms

(1) Bight - formed by simply
bending the rope, or doubl-
ing it back keeping the
sides parallel ‘

~

(2) Loop - formed by crossing the
sides of the bight
N
Knot - a series of loops and

bights forming 4 secure tie
to another object .

(4) Hitch - a.loop or loops. It
is a more temporary form of
a knot

Types of knots and hitches

. (1) Half hitch

(a) Used as a safety measure

(b) TUsed in conjunction with
P other knots and hitches
" (c) Never used by itself

<
(2)
tools and equipment.
extinguisher, pike pole, hose,
etc.) ,

3

(3) Square Knot - used to join two
ropes of equal diameter

(L) Becket bend - used to join two
ropes of unequal diameter
(5) Bowl:.ne

(a) Used to make a secure loop
in the. end of a rope

(b) Used in hoisting a roof .ladder

(6) Double bowline - used for rescue
to lower victim from upper struc-
tures. It has three (3) loops in
it; one for each leg, and one to
go around the chest

v

(7) Axe Hitch - used to hoist .or lower

X,
an axe P

Qe

Clove Hitch - used in hoisting .

(Fire i3y

2a

‘ . " @
Use Chart 67-189, Half Hitch

Use Chart 67-189," Clove Hitch''

Use Chart 67-192, Extinguisher
and Pole Hoist*

Use Chart 67-190,"Square Knot "’

°

Use Chart 67-190,"Becket Bend’’

Use Chart 67-191, Bowline

o\ 24
Use Chart 67-193, Axe Hitch

303




Tie knots and hitches

e,

-~

(1) Half hitch T,

(2) Clove hitch

(3) Square Knot

(L) Becket bend

(5? Bowline

(6) Double Bowline

(7 Axe hitch | .

" INTERIM SUMMARY

2. Given various types of fire protection
hand tools and equipment, use ropes to tie
tools and equipment for hoisting. Knots will
be tied in accordance with the WB procedures
with minimum instructor assistance.

a. Use proper safety procednrea while using
ropes
(1) Make sure all knots m!" hitches
are secure enough to hold

(2) Never stand underneath equipment
being hoisted or lowered

"3. Given common structural firefighting tools
and equipment, inspect and perform operator
maintendance on tools and equipment. Procedures
listed in the WB must be followed ‘with
minimum mstructor a.ss:.sta.nce.

.a. Tools and equlpment
(1) _Pick hea.d axe

(a) Check" hea.d for nicks

e 4

(b) Check for rust
(¢) Apply lighé coat of oil
‘ (d) Check handle for splinters,
- cracks, rot
(¢) sand smooth and apply Zight

coat of linseed oil

-3~

3

3}

Stress proper knot tying for safety
and security of équipment and per-
sonnel

Use: Length of rope 3/4 '"diameter,
2 1/2 gallon fire extinguisher, fire
hose 2 1/2 "' x 50 feet, roof ladder,
axe, pike pole, 2 1/2 inch nozzle ™

-

Stress safety

o

_ Use: Structural Firefighting

Vehicles and Mounted
Equipment

e




(2)

(3)

(5)

(6)

(1)

\

(f) Check handle for .security

Pike Pole . . . .
(a) Check hook for security

(b) Check handle for sﬁlinters,
cracks, rot

(c) Sand sméoth and apply light , .

coat of linseed oil ,

Bolt cutters

(a)4 Check jaws for nicks

(b), Check for ease of operation

(e) Grease moveable joint if needed

Hydrant wrench

(a) Check threads for ease of opera-
tion

(b) Remove rust and-grease threads

Hose Calmp ’

(a) Check for bent handle

(b) Check for worn teeth

(¢) Remove rust and repaint .

Extension ladder B

(a) Check halyard for fraying

" (b) Check pawls for free opera-

tion - -

(C) Check for broken s{:eps . ’ )

(4) Inspect all moveable parts of R

ladder

Roof ladder

(a) Check for damage, bends

(v) "Check hooks for smooth opera-.
tion , - . 3,) -

Ly

;w"/‘




L. Given a structural firefighting vehicle,. 270
" -perfoim ladder operations to includé remove, carry,
- . position, raise and climb ‘ladders. All
o procedures in the WB must be strictly-

“adhered to wiile obsexving all applicable Use: Roof Ladder
safety procedures. ‘ Extension Ladder

a. Types and sizes !
‘(1) Roof ladder
(a) A ladder built in one sec-
tion, equipped with spocial
“hooks at the top of-it
(b) 14 in length.

b. Carrying method ,

(1) One man carry - .
(2) Standing in opposite direction . N
of desired travel, pick up the f

ladder with one hand by the beam
and balance )

(3) Having lifted the ladder, turn
in the direction of travel, pass-
ing arm between the fifth and:
sixth rung, grasping the second
rung forward. Allew beam to rest
on shoulder

(L) Top should be carried forward
and slightly tilted downward

¢. Raising and spa.cihg ladders ) .
(1) Roof ladder

(a) Place butt of ladder
against building

(b) Grasp top, rung and raise
ladder to a vertical position

{¢) Walking toward the butt,
grasp every other rung until
the ladder is in an upright
position against wall.




(d) Grasping the second and
fifth rungs, lift ladder .
off" ground -carrying it back ) o
to desired distance.

(¢) Propeér, spacing angle is one-
fifth Ylus two fect of the .
extended ladder in use. .

d. Extension ladder o . :
“~(1) A ladder built in two or more ’

-sections; or a ladder with one
bed and one or more flys

(2) 24, 35 and 36 feet in length N
'(3) Component parts
(a) Bed ladder - the lowest - L -
section of an extension T .
ladder® , B
(b) Fly ladder - the uppermost -
rart of an extension ladder - '
(¢) Butt, heel or foot - the , .
bottom end or ground end of
a ladder
" (4) Tip or top - the top of a \ )

ladder

(e) Beam - the principle structure
~~ member of a ladder in which.the ) -
rungs are supported .

(f) Rungs - the cross member of the
beam which is used in climbing - '

(g8) Heelplate - metal channel rein-
forcement at the butt end of a
ladder )

(h) Halyard (fly rope) - used to . ' ‘ ' .
hoist the fly of an extension -
~ ladder : . .

(i) ~Pawl or dog - a lock used to
support the fly of an extension
ladder after it has been raised

~(j) sStops - metal blocks used to
prevent the fly of an extension
ladder from being extended out ‘
of the main ladder 3’_}7




€.

(k) Guides - light metal strips
on an extension ladder which
guide the fly while it is
being raised or lowered

Extension ladder
(1) Two man carry

(a) Place ladder on beam

(b) Face opposite direction
of travel

() Lift Jaddér at-each end - -

by beam, turning in direc-

tion of travel.. Pass free

arm through ladder grasping

second rung forward, allow

beam to rest on shoulder

(d) Butt end should be carried
forwaxrd

"(2) Four man carry

(a) Place ladder on ground with
fly up and butt forward

(v) With a man on each end and
"~ __ on opposité sides, reach
" -down and grasp a rung.
Rememiber to be facing in
the opposite direction you
want to travel - .
(¢) Raise the ladder turning
nto it and facing the direc-
tion you want to travel

(d) Butt end should be carried
forward

Extension ladder (Three man) .
(1) Using one-fifth plus two feet of

the extended ladder to be used,
proper spacing angle is obtained

L]

Use commands: Prepare to lift,
lift; prepare to lower, lower.
Promotes smooth and efficient
operation. -

Watch for electrical power lines

-
O

-prior to laying the ladder on ground
with flys'ip the up position. Pur-
pose of proper spacing is to place
ladder in a more stable position

<

. N -7~

30§
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(2) One men stands on hcel plate
reaching forward grasping a
rung with both hands, leans
back and assists in raising

(3) Two men will space themselves
about one-third from the top of
the ladder facing the top. They
will reach down and grasp a rung
turning into the ladder as they
bring it’off the ground so that
they will be facing the butt
after lifting

(4) Walk ladder to upright position
grasping every other rung as
they do so

(5) Two men will grasp ladder by
beams, pivoting the ladder
until the flys are on the
climbing side

(6) While two men hold the ladder
in upright position by the ~
beams, the third man will hoist
the flys to the desired position
ueging the halyard. Halyard should
then be secured to a rung

(7) A1l three men will then lean ladder
anto building

Climbing and locking in procedures

(1) Climbing - the ball of one foot
or the other must be placed on
each rung and in the center to
prevent ladder from wobbling.
‘Hands will grasp évery rung when

. decending. The body should
maintain an erect posture at all
times

\ (2) Locking in - place one leg between

. rungs and bring the foot out
between the next lower rung lock-
.ing»tlue foot around a run or beam.
Take other foot and step down one

rung.

»

High w:.nds make ladder ra.:.s:.ng
difficult

Secu:r:e ladder to platform prior
3 letting studenta climb.
Students will not remain on platform.

Prevents falling from ladders

3404




b. Uae—pbupcr‘Sufety brocedurcs involving )
ladder operations \

(1) Make certain ladders are properly
spaced to insure stability

(2) Mske certain ladders ars properly
. secured or anchored. If working T
.  off an gxtension ladder on an
upper fioor of a structure, be
-sure ladder 'is anchored by the

.T-  use of a rope
(3) Make-certain pawls are locked. )
Application: ) TIME: 3 hrs
. 2 INSTRUCTORS ARE REQUIRED
Intersperse~throughout the presentation. X
‘Bvaluvation: »
Intersperse throughout the presentation. TIME: 10 min

1. What is the purpose of the becket bend? ’ h
Used to tie two ropes of unequal size.

2. What is a bowline? Used to make a secure loop on the end of a rope.

When hoisting a roof ladder, what kind of knot is used?
A bowline.

i

L. What types of hitches are used to hoist a pike pole?
A half hitch and a clove hitch.

To tie two ropes of equal size, what knot is necessary?
Square knot. -

. When hoisting a roof ladder the bowline is placed on the ladder in what position?
*.One third from the top. . .

7. What kind of knot or hitch would be used to lower a victim from uppex structures?
Double bowline.

v
¢

What is an extension ladder? .
A ladder of two or more sections. . )

9. What is the upper section of an extension ladder called?
Fly. .

&
10. What is the formula used for spacing a ladder?
" One fifth plus two feet. . °

11. How many men are used to raise the extension ladder?
Three.

-9-




v

« *

CONCLUSION ' TIME: 5 I;un

Summary: Today, we have discussed the purpose and size of ropes we use in the fire

department in the Air Force. We discussed the use of knots and hitches, size, type @
"~ and parts of fire service ladders, and performed operations using ropes and-ladders. A

You were also made aware of certain safety procedures when using ropes and ladders. .

N &

Remotivation: Ropes and ladders form a part’of any fire department equipment, and
their correct use can mean the difference between life and death.

k4 -

¥ >

Assignment: Read and study PT-307 and answer the questions. Have students to review
all materials and notes in prepa.ra.tion' for the Block III final measurement test, .

- ~

Outside Assignment: (2 hrs) Read and study.SG-307, Fite Protection Hydraulics aud
answer the questions at the end of the unit. . 3

[ ,
Closure: It is very possible that you may never need to use ropes or ladders very .
often after you leave this school. If necessary, however, you will be able to quickly
do'what is necégsary with ease and assurance.
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FIRE PROECTION BYDRATLICS

“INTRODOCTION TIME: 5 min
Attention: You have just been at your new position of driver.pump operater for a few
days+ . You are proud of yourseclf, and even more proud when on an alarm you drive

your vehicle to the fire safely. You are performing well wntil suddenly you must
oporate the pump on your vehicle to get water to the firc, and you forget hew tc
determine your pump pressure. You never thought this situation would arrive no

soon and are not as proficient in your new position as you should be and led others
to believe. :

- )

i B
Review: ' Yesterday, we discugsed firefighting accessories, and you learned ?;he
importance of being able to tie the prorer knots and hitches. You also lcarned how
to make use of roof and extension ladders. .

*Overview: During the next few hours we will discuss a facet of fire department hydravli
which will include a definition of all térms, finding out how firemen will utilize the.
pump operators guide plate,_a.nd the rule of thumb and discuss the principle$ of drafting.

-

o

Motivation: Soon we will be working with hose and water under pressure. To little
pressure produces an ineffective fire stream, while too miich might make the nozzleman's
job of handling the nozzle impossible. With the correct pressure, a nozzleman can
fight any fire easily and effectively.

N
-

Tringition: Today's lesson begins with terms and definitions of hydraulics.

BODY . TIME: 3 hrs 50 min -
TIME: 1 hr 50 min

v
’ '

1. Without the aid of referencés, identify’ Stress energy and materials con-
principles of hydraulics as.they apply to . servation

fire protection, Eighty percent of the -
principles must be identified correctly.

" Presentation:

Check outside assignment

Stress importance of providing
proper and safe fire streams to ’
prevent injury to persomnel and

2., Terms and definitions

-

(1) Hydraulics - a science tEa

deals with the properties of
liquids at rest or in motion

(2) Pounds Per’ Square Inch (PSI) - .
the amount of pressure that will
be exerted on hose (from the insiue)
or the pressure at which water is
discharged through a nozzle.

damage to equipment

X

Review PT-307




(9)

(3).

(W),

(5)

(6)

»

Gallons Per Mimute (GFM) - amount
of water be:.nb c.;w.:a..ged. througl*
‘an opming in oma miacsa.

Friction Loss (FL) - as water is

forced through hose or piping we :
have a loss.of pressure due to "
its .rubbing against the inside

lining.

Standard Nozzle Pressure (SNP) -
desired pressure at the nozzle ° : < e
that can be handled by one person
and will produce an effective fire
stream; 50 PSI for solid strean,
100" PSI for fog stream nozzles.

Fire Stream < with SNP maintained ’ . -
an effective stream will discharge <

9/10 of its volume in a 15" circle

or 3/4 of its volume in & 10" circle,

at 50 ft, we may then say we do not

- have an excessive loas of wolume. . . -

(7)

(8)

.pressure required. To use. the . .

Pump. Pressure (PP) - pressure , : s
required 4t the pump to overcome FL )
to maintain SNP. We arrive at PP . N
by adding theI'Lto the SNP (PP = >

FL.+ SNP). .

Pump Operators Guide Plate - a Chart CAFB 64-539, Pmnp Opera.tcrs
small plate mounted in the pump Guide Plate ¥

compartment which gives a quick .
reference of the exact pump

-

guide plate the length of hose °
and nozzle size in use must be - e

" known. ) ) .

Rule of Thumb - a method used to

* give a quick approximation of

pump pressure, As with the Guide
Flate nozzle size and hose langth
mst be known; however, the fric-
tion loss mist be mentally calcu.
lated,

Back Pressure - that pressure

exerted back against a pump or-

hydrant when pumping to multi- 3 1 3
story buildings or uphill, as a =
rule of thymb 5 psi is used for * ‘
overy 12 #eet (one story) increase

in elevation.




. (11) _Water - this liquid is our most

» common extinguishing agent. Water . : o
is the basis for ali fire protec-
tion.hydraulic problems.” For our T ,

e purpose, water is noncompressible -~ :

" and has a weight of approximately -

8.3 1lbs per gallon. Water has a ’ .
greater heat absorbing capacity ) BN s
than other common extinguishing -
agents. At 212 degrees fahrenheit,
a cubic fodt -of water expands
approximately 1, 700 times its - ) . .

A

original volume. o o
. b. Using the pump operators guide‘pla;e, Use Chart CAFB 64-539, "Pump
students will determine, the correct Operators Guide Plate'.
’ . pump- pressure when using the\l" 1-1/8" . - . -
and 1-1/4" tips. g : L
(1) Provides quick exact pump pres- ) , Ze
sure when hose length and tip size ' o
are known. > * ;
» (2) Friétion loss and nozzle pres-
sure are pre-calculated. . ‘ : )
(3) Items found on guide plate: )
» 4 '\
\ (a) Nozzle s'ze
(b) GPM ’
(c)' Nozz;e'prQSSure l % .
, o -
* (d) Exact pump pressure ;
i 1
(e) Desired Position of Change~
over valve - v
(f) Hose length in 100 ft. incre- . -
) ments L E
(4) When pumping to multi-story build- <
. ’ ings, add <5 psi for every floor
. excluding the first floor.
Given hose length and nozzle size, - _ ,
student will figure friction loss and
pump pressure using the rule of thumb
method. N
(1) Quick approximate calculation of . ’ "

pump pressure

Q . s | 511%4
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L3

1 (5) To_determine the total GBM flow 4

lll

l-i/ w -
.]&u

N

d.

. ®

N

[

.~ Tip Size of. 2" Hose. ‘ " GPM

(2) In order-to 6ompute rule of -

?

{5) Based on 75 GPM and 100 PST no'zzle

thumb problems, -each-individual T . _
should imow and understand the o .
following chart. - . ) b

' Friction Loss Per 100 ¥t

10 pei 209 ’ “ ' .
: i ¥

18psi - 265 ~ '

e

25 pei 326 - o

(3) To get the pump pressure, you multi-

" ply the friction loss as determined
by the nozzle used, and then by T .

. the hose length divided by 100 then .

) add standard nozzle pressure - .

FIXEL, + SNP = PP
100 :

(4) Back pressure - add  si for
each flocr above firs..’

. mltiply the discharge rate )
~of the tip or tips used by the . i
mnutes the rozzle has operated. . L

‘Vying 25" Hose :Down to 13" Hose. o . S

Less water damage from smaller

(1) Used for;maneuverability
o ) ) line,
(2) Friction lose (24" hose) 6 pai

per 100 ft, , ‘

(3) ’ VUsually 150' of 2&" hose on each R L
line of wye. . . 0 '

(4) Friction less (14" hoso) 20 psi ° L . " .
per 100 f£t, ' -

preuure.

Siamesing two 23" lines :Lnto one 2%" line - c
315 . .
(1)\ Reduces friction. losa. o I . . . .
) - . * T el ’
(2) Priction loss from siamese, use the * - . .
. Tule of thumb or .guide plate. . : ' . e

o - ¢ . ) "..h"




(3) -mo figure fnct:.on loss from pump . .
to :siamesé, figure only one line - ’ !
(1ongest), take of this friction
loss, add to friction loss for
‘single line plus SKNP = PP. -

f. 'Master streams - are used vhen la.rge Minimum of two lines for master
: volumes of water are needed at hJ.gh Stw .
preasu.re. p

(1) Master stream usege '

(a) Water curta.ms

) (b) Cover the bulk of fire

- with straight or fog
streamna

(¢) Cool heated areas above ' _ - ‘
fire to reduce updrafts .

(2) Master stream nozzle sizes and - -
. GPM I *

(a) Based on §0 1581 nozzll.: pressure. . .
13" tip 600 GPM o ' .

1.3/ tip. 800 ¢PM . o
o 2" tip | 1000 GRM . o X -

- ‘(3) Computing for: naster streams L e ‘
L (a) Using rule of thamb . E g

" 1. Divide GPM by wumber of . . ’ v ..
- ‘supply li.nea s . - - T

o . 2. TUse rule of tlmmb for 1", - ' To determine fnctmn loss in

1.1/8" and 13;" tip. - ) . hose lay
I 3. Add 80 PSI nozzle pressure. . ' ° -
L. - Add 15 PST friction loss a _ o
54 “iri master strean siamese -

5. Set pump to this pressure
(®) Using pumj:. 6perators':'guide ‘plate "

o i. Divide GPM by number of ) '“ ' S
. supply lines . - . .

. .
' ’ "-, -
M ’

., )
.-5-1
’ . - R .
, ’
. .
.




2. Add U5 psi -

:2. Set pump pressure

(5) Students will discuss what is meant
by drafting and how it takes place

¢

(a) Drafting as applied to fire
protection means to obtain
water from an alternate source
such as ‘lakes, rivers, etc., when .
a hydrant supply is not available

(b) This'is accomplished by the use
of a hard suction hose and a
primer on the vehicle

1. Hard suction hosdg -~ prevents
the collapse of lines.

2. Primer - Allows you 'to\ decrease
pressure ‘in hard suction hose.

(e)" The hard suction hose is hooked
] to- the intake of a vehicle and
R placed in the water .source. The
primer is then engaged causing
a decrease of pressure inside
our lines allowing the atmos-
' pPheric pressure to push water
; into the pump. (A partial’
vacuum ‘is created within the
hard suction.hose).

(a) Atmospheric pressure is that
! T : which is exerted in all direc-
: tions and on all things At
) sed level this pressure is
P ' 14.7 pei; howwer, it decreases
at the rate of .5 for each
5 1,000 feet increase in altitude
. ) (e) In a.perfect vacuum at sea
level, water could be raised
33.9 feet; however, our vehicles
only have a capacity to draft
- 'to a height of 25 feet.

‘Application; |

7

Evaluation:

[KC nterspecae throughout the preae.uta.tion

‘:'(/' - Interagerse }:hréizghout thé presentation . 3 l 7

27/

TIME: 2 hrs

)
TIME: 10 min




282,

' ‘ CONCLUSION : TIME: - 5 min

v4————~$unmary: We havé discussed the _burpose and necessity for each firefighter to know
fire protection hydraulics. We have defined terms and worked problems determining
pump pressure, gallons per minute, and friction loss. We also discussed using the

pump operators guide plate and the rule of thumb, and briefly went into a lock at .
drafting water. “ : R
] ~ -

Remotivation: You must be able to use fire protection hydraulics if you ever hope
:fi to effectively fight a fire, and your knowledge of this subject can be invaluable
to ‘'you and your crew.

Assignment: Read and study the following SG -units anq answer the questions -at the end
of each unit. . “

-

a. SG-401, Operations and Maintenance of Hydrants

b.. SG-402, Emergency Response Activities. - .

Outside Assignment: (2 hrs) Read and study SG—403 Inspections, Maintenance, Mounted
Equipment and- Operations of the. 530B/P-8 Structural Pumpers and answer the
questions at. the end of the umit.

- v
-

Closure: Fire protection hydraulics is an important aspect of effective firefighting.

You now have the basic understanding of it. Tt is up to you to advance your knowledge
and remain proficient.

B .
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BLOCKS 1IT AND IV ORIENTATION

0BJECTIVES

’

After completing this study guide and your classroom instruction, you wiil

pat;igipatc in a discussion on:
1. Block content.
2, Safaty.
3. Energy conservationm,
INTRODUCTION

> Proficlency in the Pire Protection
Organization can, in many cases, be

the difference between life and death-~
your own, or that of the viétim of

a fire or an smergency. These two
blocks of instructiou will contain
information essential to the duties

of the Fire Protection Specialist,
Included is ‘material relating to structural
firefighting, miscellaneous rescue,

and' vehicles.

INFORMAT ION - -
BLOCK CONTENT

The following subjects will be
covered during this block of instruction,

~

Operations, Maintenance and Mounted
Equipment on the P-~10 Rescue Vehicle

.Prefire Plans
Miscellarnsous Rescue '
Alarm Room Procedures and Operation
Structural Firefighting Accessories
Fire Protection Hydraulics

BLOCK RESPONSIBILITIES

You are responsible to your instructor
at all times. Any questions you have
can be referred to your instructor.
.If your instructor cannot answer a
question, he will send you to the shift
supervisor, Do not leave the class
or the gchool without the permission

«“

of your instructor. You will be required
to assist the cleaning of. the fire
equipment and facilities used during
Blocks III and IV. This is the same

type of cleaning and maintenancs that
you will pezform at a fire station in

the field.

" CARE OF EQUIPMENT

The condition of the fire equipment
often makes the difference between losing
a building and saving one. Thereford,
it is very important that fire equipment
receive the best of maintenance and
care. During the two blocks of- instruction,
you will be required to help clean and
maintain the equipment you use.

SAFETY PRECAUTIONS

One. of the most izportant items
a fireman must remember is safety
procedures. This applies to firefighting
operations and activities around the
fire station.” ‘Also, be very careful
to follow the safety rules for riding,
operating, and dismounting fire equipment.

‘ ENERGY CONSERVATION

While you attend this course, energy
conservation will be practiced to ‘the
fullest extent to include the use of
classroom cleaning materials, room
temperature and lighting whea not in
the classroom. While working on the
vehicle, energy conservation will be
practiced in regard to leaking vehicles
(water, foam, gas and oil), overflowing
tanks (water, foam and gasoline), cleaning
materials (water, soap, wax and rags).
Conservation of fuel can be practiced by
operating the vehicle at low RPMs.




QUESTIONS

Plesase anawer questions on a
separate shect of peper. Please do
not write in this training litérature.

. 1. Proficiency in the Pire
Protection Organization can, in many
ceses, be the difference between

. and .

2. You ere responsible to your
. at all times.

Other students will use it after you.

3. Do not leave the class or the

school without the of your
instructor. ’ ) -
4. The of the fire .

__ often pikno the difference
betveen- losing a building and saving one.’

5. . One of the most important items
a fireman must remamber is -

6. While students attend this
course, ___will be
‘practiced to the fullest extent.

v
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OPERATIONS, MAINTENANCE AND MOUNTED EQUIP
ON THE Pf-l\() RESCUE VEHICLE S
- 0BJECTIVES ] '

After completing this study guide and your classroom instruction, you.will be abla
’ to:

s

1. Perform inspection and operator uintmncc on the P-10 rescua vohiclo -snd

mounted oquipunt. . . .
. M - \
2, Duonltuu the use of reinstall tools and operate equipment. R \\
3. Perform preventive maintenance on the P-10 rescue vehicle and mounted
equipment, ’ : % N
INTRODUCTION } many rescue situations and the increasing
- complexity 'of transportation equipment .
The A/S32P-10 (hersafter referred and. structures. They now realisze that
to as the P-10) forcible entry rescue it is not practical snd is impossible:
vehicles are all-weather rescue vehicles for & regular firefighter to be assigned .
designed with urgency and msneuverability to both firefighting and rescue dutias ¢
- in mind. These vehicles are equipped on the crossmanning soncept. To keep ‘
to effect rescue from any givean situation abreast of rescus practices and techniques,
conceivable on an Air Force installation it is 'necessary to be assigned to the
out may require supplementation with rescue tesm constantly, to sllow you
special icems according to the local to train in all the areds necessary and
conditions. For years these vehicles to keep abreast of new procedures and
have merely baen another piece of techniques in rescue. It is desired
equipment that, in many opinions, that the rescuemen ‘be exempted from routine
vas not really needed. Fortunately, - duties which do not pertain to rescue
- people's minds have changed through - training. lumlbor that the rescusman
the efforts of firefighters concerned ’ is responsible for the actual rescue
for the safety of others. The Air . of the' victing’ of “adttdents ‘and 1f they
Yorce Fire Service is ucogni:ing ~do r.hoir Job properly the !1:--:\ can
~-the importance of-having a well trained, concentrate .on firefighticg and support
well equipped, rescua capability. for vhich they are trained to do. Yor
You will find that practicaliy any many years, rescue‘has taken a ‘back seat
item required for rescue is available to such things as “laying hose, painting
through ordinary supply channels and fire hydrants, live fires (training), *
you should take emough initiative testing fire hose, etc. This should
to secure these items. Your rescue . not be. The saving of lives is our primary
vehicle, regardless of the type, is - responsibility, then saving. property,
- equipped with the bare minimm of in that order.
equipment vhen it is received at your
base. It must be supplemented according Many reccuemen will be assigned
to the specific location and rescue to the rescue crew but will not perform
problems expected. in the manner expected of a rescuemsn.
TRAINING is the big word in any section
INFORMATION ) : of fire protection but especislly in
rescue. You must be able to enter any
P-10 RESCUE VEHICLE building or aircraft quickly aand by forcible
means if .necessary and effect rescue
Fire protection is beginning: uder -the most hazardous -conditions
to recognize the importance of trained imaginable. You must be able to locate
or specislized rescuemen due to the " and recoguize any given location within




your response range immediately to

raduce responss time., You must be

capable of removing victims from crashed
‘automobiles without further injury,

You must bae sble to perforn- firse

aid‘on the victims of accidents or

sudden illnesses responsibly and
proficiently. Thesa are but only a .

. few of the duties and responsibilities

. of a rescusman. Can you accomplish

all these at the present. tige? You

are getting paid to accomplish them ,
but you must-admit to yourself that o
Jou are unqualified, if you are unqualified
Only when you admit your weaknesses .

to yourself, will you start to increase
your knowledge and eliminate your weak
araas, ’

When ‘you ars dealing with lifa,
you don't have a seéond chance. You
mst be qualified to perform rescue
NOW. It will ba too late to start
training afcer someona is killed because
you couldn't find a building, couldn't
operats the winch on a rascua vehicla,
or some other task which you should
be able to perform. RIGHT Now IS THE
TIME TO START TRAINING.

Your rescue vehicle, rescue aquipment,
and training will determine to a great
extent, 1f you succeed-or fail in the
rescue situation. You must be able
© to operate your vehicle safely, oparate
all items of equipment, whether standard -
or supplemented, with a minimum of
delay, and take care of your vehicle
and equipment when they are not in
" use. Rescue vehiclaes and equipment "%
are important in your practical training
bacause, without a thorough knowledge
how to use these items, you cannot
even train properly.

For a specific task in energency -
rescue, there is alwvays a spacific
tool that will secomplish the task
best. The purpose of this study guide
is to cover the genaeral description
of the rescue vehicla. Chancaes of
rescue baing parformed at an emergency
is alvays a factor. With this thought

in mind, one might readily see the
importance of knowing the equipment )

vhich will aid you most when engsged

in rescue work, Knowing how to properly
use these vehicles and equipment may,
one day, mean the life or death of a
trapped victim, maybe your bast friend.

Reading Assignment . .
You should ubderstand the A/832p-10

Tescue vehicle and mounted equipment
in order to operate this vehicle

effectivaly. Study the following readiiig
assignment from TO 36A12-12-13-1,
. Pa‘. Paragraph
1-1 thru 17 1-5 thru 1-37
" 4=3 thru 48 4-12 thru 4-23
4=8 thru 4-11 4=27 thru 4-36 -
QUESTIONS

Please write your ano&urn to the
following questions on a separate sheat
of paper.

1. The P=10 has vheel
drgve,

2, A1l of the forcible entry and
rescus equipment, except tha -
» can be operated

avay from the truck..

3. The . provides fast
and safe heavy duty cutting power without
relying on auxiliary equipment. \

4. Iwo portable engine-driven -
blowers are used to resove
and from enclosed areas,

5. The engine-driven portable
genarator is used to furnigh powsr for
the .

6. In operating the winch, put
- and , case in neutral,

. .

REFERENCES -

N 10 36A12-12-13-1, Firefighting Téuck,
Fdécibl. Entry.

v
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SREFIRE PLANS

OBJECTIVE .

.

™ 3ABRS7130-1-36-303

-

.
~ D)

After complating this study guid. nnd your clllltocl inltruction. you will be
ablo to identify basic facts concorning preparation of ‘prafire pians,

INTRODUCTION Toe

Many times, as a firs protection
spacialist, you will’ be called on to
perform rescue or extinguish a fire
in either buildings or aircraft. A
primary aid in performing the tasks
is prefire plans. \

INFORMATION ' .
¥ )
PURPOSE

The purpose of prefire planning
is to indoctrinate firefighters in
kaown factors and to predesignate certain
duties. lack of knowlodgo may result
in fatal or serious injury to fire
protection personnel as well as those
who require fire-suppression services.

PREFIRE -PLANNING PROGRAM

A prefire plannifig program is
implemented at all Air Force installations
to insure .effective fire response
procedures. Plan for the following °
responses:

Each nillion allign.d a.tonpaco -
vehicle.

Selected transient aerospace vehicles.
"Mission essential facilities.
Missile sites and rocket pads.

Deluge or sprinkler-equipped
facilities.

-

Facilities, regardless of occupancy,
that present a unique fire-protection
problem such as nultiltory facilities,
clubs and schools.

. Other facilities as determined
by the fire chief. ¢

-

‘

Planl are prepared to .explain
procedures and other geqgraphically
important information, required during
fire-suppression operations.

' o

Where the fire situation permits,
the “initial attack with preconnectad .
1-1/2 inch-hoselines msy be-desirable.
Larger hose lines (such as 2-27Z and
3 inch) are required when combatifg mejor
‘fires, supporting master streams, sprinkler
systems, and protecting prplhrcns

- (3

-—

Building prefire plnnl are carried
on the assistant fire chief's Vehicle
and each first-run pumper. Maintain

*a copy in each fire alarm communications
center.’ ¢

PREFIRE PLANNING. FOR  AEROSPACE VEMICLES

) On’each Air Force inrtallation,.
sich fire organization develops a grefire
plan on each type of mission-assigned
aircraft (installations that possess - .
the asrospace vehicle inventory change

A 65-110 mission support, and transient
aircraft that land and take off, including
touch-and-go landings from, the same
installation an ‘average of reven times

a vieek during any- three .consecutive month
periods). Prepare AF Form 1028 to
include: .

Optimum vehicle positioning (including
rescue: and rolupply vehicles).

Alrcraft characteriscics and
informntion as indicated in TO 00-105!-9. .

Proq.lignatcd rescuemen's duties.

Aircraft prefire plans are carried
on each fire chief's vehicle, assistant:
chief's vohiclo, and a copy is maintained
in the fire alarm communications- cantor.




. IUILDI'NG NGO, - ARCA ¢
-F o ;
PRE-FIRE PLAN * 900
° LOCATION
' rraent Line "3 arncrart tRAFFIC ARCAS Block V Area
Joren stomase * @ oruen’ Hose Pad Ramp Area
O rou raciuiries B -~ - v
- R ~4 . , )
COUIPMENT REOUIRED (lncl.udc length of ledders) EXTCRIOR STRUCTURE INTERIOR STRUCTURE
‘One 530B . 36!''Extension Two story cement Cement block with,
One P-8 Dadder block building. " metal doors «
One ' 7504 ' , . 36! X 36" - ' )
One P-12 T .
.One P-10 ) i '
'y N i i ® . - * - > :
ofwen, waren Somee | dmrisme | ressune cxrosuncs toeation | T wazanos i
’ Five Bydra.nf‘s Less than (40 to 70 None Interior
A ) o 500 GPM PSI - _ fuel storage
ACCESSIBILITY OF BUILDING ) UTILITIES CUT OFF ) INSTALLED SYSTEMS
APPROACHES TERRALN ity LOCATION METHOD X -
: : _ " rcerme | SOUth side of | utility pull | open head sprinkldr
Can be approacd Black top | reecs |building firs$ box system with Fire
hed from all ramp area . ar Department
_/ > sides . ° outside east | gas shut-off | connections
' . Sas side of tuildd valve .
VENTILATION PROCCOURES - MATERI AL STM(O/USIO.IN SUILDING OR AREA * .
Vertical » Furniture-
. Horizontal - Fuel storage - ) “
OCCUPANT CAPACITY ‘ SPECIAL SCASONAL CONSIOCRATION
Four : Heavy snow, ice
GTHER FACTORS -

Figure 1. Front Side of AP Form 1028,
’ - 6
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DIAGRAN: (Imcluding lecation of dédrs, windaws, stairweys, with mesns of rescue outlined: lecation of

§ hvdgrau: or other water seuwrcas.)

'HYDRANT NO.| ' HYDRANT NQ.2

%

GAS SHUT OFF

FIRE ESCAPE ELEC.PULL BQX
ki = : .
FIRE DEPARTMENT
~e—— CONNECTION n
33
(o)
4 ‘ HYD. 3

up
FIRST FLOOR

"

SECOND FLOOR

e
LADDER TO ROOF

A}

Pigure 2, Reverse Side of AF Form 1028.
\/ , - 7’ ) R £




AUTHENTICATION OF PREPLANNING

Review. AF Form 1023 ut least annually
and update as required. Prefire plans
are prepared on AF Form 1028; see figures
1 and 2 forsexamples. v

QUESTIONS . T

Please write ycur answers to the
following questions-on a separate sheet
of paper, - ) ‘

1. The purpose of prefire plannini

is to firefighters in known-
factors. (A . ’
- e
N -t
Y 'y
L)
E]
’
=2
2
kY . .

J
-

<
2. Prefire plans are used to.
certain duttes,

3.. Builéing prifirc.plann are
carried on the assistant fire chief's
vehicle and each . “pusper,

4. Adrcraft prefire plans are¢
developed on edch type of
aircraft. . ’
5. Prefire plans must be reviewed.
- at least . . . .

REFERENCES ' S
1. AFR 92-1, Firc Protection Program.




' rescue operation is uneless.

~

Hnny fines you will be faced with
rescue situations which -do not. involve
aircraft-or-buildings; therefore, we
have included this section of study
material. You mey be faced with. automobile
accidents or a natural disaster at
any time. We-are the only specialized
ground rescue the Air Force has and *
can be called ‘upon to perform in any
given rescue situation.

INFORMATION

~

- » -

You are aware' by now that first
alid is the most important single part
of the rescue opcution. Without first
aid, many times any other part of: the
Any- tine
a rescue is required; someone is in
need of help. It is your respon-ibility
first to remove the victim to a"safe
atmosphere, then to- give him the aid
‘he needs. Sometimes the victim may
not need any assistance other than
reléasing him from a pinned ‘situation.
Other times the victim may be in a
burning building or aircraft, may be
pinned or ‘trapped, may have savere
physical injuries, and a number of
other problems that requires numerous
actions by the rescueun

AN NATURAL DISASTERS J

H

Being in the rescue field may
necessitate your -presence at the scene
of aﬁnatural disaster. During a natural
disaster .(and thereafter) the public
Will need all the help that is available
to them, You will bé working under far
different conditicns than you have ever,

9o

working for a differeat boss.

,tesn is exposed to.

BRI T B a———

PRI~

JMTe, m:.euo- Branch _ mnS7130-1—sc-3o& .
’Chnnut:e m. Illinois - “
R MISCELLANEOUS RESCUE : ?

oBJECTIVES . .. ) 0
Ble gfger. conpleting’ this study guit-le lndv your' classroom i%xit;ugtion, you will be ‘

‘tot - ,

1. Identify procedures for rescuing ‘pei?‘-cﬁnel ‘ErOm n'l.'.-ceil;nm areas and
disasters. . : . :

' 2, Perfom normal and emergency ent:ry into a vehicle. \
L3 Perforn rescue from a vehicle.
INTRODUCTION o ‘ - " different conditions than you have ever

worked under. You will probably be .

A natural disaster is a disaster
caused by nature or the natural elemants.
This would be floods, tornadoes, hurricanes,
etc. In any-of these situations, your
first concern will be ‘to survive and
then help others to survive. After
the situation has subsided, you will
restore the -base to opentian (vhere
we are concerned, we make sure all rescue
business is taken csre of) then we will

-probably be called upon to aésist the

local comminity(s). When you leave

the base, you are responsible fo the
Civil Defense officials in your capacity
as a rescueman.. ’I'hey will direct you

as to vhere to start, where the victinms
will probably be trapped or located,
vhen to terminate- your mission, etc.

You will be working in the operations
jointly with local rescue, policé, fire,
and other civil servants, in their attempts
to rescue .entrapped personnel.

AUTOMOBILE ACCIDENTS

Automobile accidents are the most
common rescue -ituntion- that any rescue
Any number of
situntiont can be associated with an
automobile accident including fire,.
explosion, trapped and pinned victims, -
severe physical injuries and many more
too numerous -to mention. Extrication
from automobiles requires many hours
of training with tools, procedures and
emergency care.

Other rescue situations discussed
here can arise ‘during natural d‘:,l.uster
or in mizcellaneous areas.

-




A- you can imagine, if you stay . Normally, extrication is divided
proficient in the art of rescue, you into five stages, as follows:

have a full timeé job, . S ’ ‘
. i 1. Gaining access to the victia. .
Extrication- Frbm Aufomobﬂes ’ § acl e |

i 2. Conducting the primary survey.,
. - Autémobile rescus requires specialized ° ’
) training and special items of equipmant 3. Disentanglement,
which -hould be acquitcd. You should o
have more-than a Pry axe and K-12 4. Preparation for ramoval. X
sav and will find tluc you should : ) . .
‘have .special’ items such.as port-a- 5. Removal. )
povers, cou-nlonn. and- variou- other
tools. Very often the victia of an Ga'ln'l ng Access to the Victim .
X autouobile accidcnt is k:llhd by an
e attempted rescue in-tnd of the accident. Guning gcccu to victims usually
¢ When you are. dealing with people’s presents no problem. In the great majority
lives you cannot put & price on everything of automobile accidents the victim has
because & tool or piece of equipment either been throwm out in the crash,
N can prove priccleu to the person has removed himself, or has been re-oved
3 being rescued. . by uninjured nnun;crl -or other motorists.
The threat of fire 1is the- main reason
Training is also a very important for hurried and. possibly dangcro-n removal
part of automobile rescue. Without of patients from automobile wrecks.
training, you will accomplish nothing However, a recent survey of 42,000
other than seriously injuring or Zerhaps *  accidents revesled that vehiclu not on
even killinz the victim. This cannot fire by the time the policc arrive were
be tolerated. You have’a job to do not likely to catch fire.
that cannot be.graded by the degree .
of accuracy with which you perform. Gaining access. .to.the.victim.depends
You-will ba graded or judged by the ‘ on the locatian and potiticn of an
success or failure of the mission. autonobilc. d-ngc to the car and the
(vhich is to rescue the victim). 1If position of the victim in it, . Access
the victim dies, even through no fault may be as simple as opcning thc door
of your owm, there will be those who * or as difficult as opening a car that
.Will blame the rescueman because he is + is upside down at the bottom of a river
thefe and is available. If you successfully or lake. Access might involve forcing
rescue the victi-. you will be ‘praised open doors, cutting off the roof,
' ragardless of the -intzku that- you bredking out 'glass, Jacking up the car v
know you made. In some .cases you or pulling a‘steering wheel or seat.
- may be officially charged with malpractice ) -
s or misconduct and rightly so if you, Lifesaving, Emergency Care (Primary Survey)
did not do the job you are gctting ) -~ .
paid to‘do. Remember people's lives The primary’ survey is instituted
are dependent upon you, the rescueman, . when necessary while the patient is still
and that's the most important asset in the car both-during and after access
‘a person has. In some cases, even’ to the victim has been gained, The primary
your own life may be at stake and survey consists of:
may be lost if you make the wrong
decision or don't know what you are 1. Establishing and maintaining
doing. . an airway. )

The general rule that no injured 2, Giving artificial ventilation,
victim should. be moved before he is
given emergency first aid can be - 3. Controlling bleeding.
disregarded if his life and well- .
"being are endangered where he is. Cardiopulmonary resuscitation is
The victim should be moved -out of not listed since it is ineffective when
danger at once if possible. performed on a victim who 1s in a '
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-:I.El:ing ponil::l.cn -OF in an mto-ob:l.h.
The victim must be, lying down on &

flnl:, ll:utdy surface. for utdiopuhon“aty
ruucitat:l.on to- bc cffecl:ivc.

Disentanglement

‘The :l.npotl:ancc of d:l.unl:angleunl:
of thevictim :from any thing restraining
hin- inside the automobile must be
enphasized, even l:hough ‘the. primary ~
concern is removal of ‘the victim from
the vch:l.clc. l-ov:l.n; or d:l.-enl:lngling
the veh:l.ch from the victim. should
be con-idctcd if it 1s the more likcly
way to prevent further injury. The
victim may" have bcen ‘throwa up underneal:h
the dash if he wasn't wearing a ufel:y
belt, he may have a part of ‘the ll:eeting
wheel impaled in his chest if he wun"l:
wearing the safety hmeu, or he
may be pinned in the aul:onob:l.le or
p:lfgg partially: outside the vehicle.

Preparati on for Removal’

Once the automobile parts and
other impediuents have been disengaged
from the victim and other physical
restraints in and around the car have
been tgnoved, the victim .should be
prepared for initial movement and
subsequent transportation to the ambulance.
Such preparation should:.

¢
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1. Protect the victim from
further injury.

2. Fgc:l.l:l.‘l:al:e removal.

Fractures should be immobilized
vhere possible, wounds dressed, and
the victim "packaged"” for lifting
ind removal.

Removing from Automobile

¥
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Removal from the car and transportation

to the ambulance may be as simple

as assisting the victim to step out of
the car into the ambulance or as
complicated as removing him on a spine °
board end then up- a brush-covered
hillside.

Special Problems

Access, disentanglement, and
removal from automobiles present special

G
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~p:oblou which nqu:l.u -pccial in:l:rucl::l.on.
Major points. are -presented here in
d.t.il;

Mathods of gaining sccess and

Ad:l.um:angling aul:o-obﬂ.c parts snd debdris

from around the victim require a great
deal of -common sense -and ingeduity in
the use of available uthodo and tools.
While no tvo aul:o-obﬂc crashes are
mctly alikc, linilaritiu do- exist.

L:I.ghl::l.ng is .of utmost importance
It is impossible

%

in llny 4instances.

to work effccl::l.vely in the dark or with

inadequate lighl:ing vhere persons injuud
are in serious dan;cr. ,

Besides flashlights, each rescue
vehicle wust have flocdlights capable
of providing lIight at some diatance
from the vehicle.

Gaining Access and Disentanglement

Duriqt/ access. and disentanglement,
great care nust be exercised as it is
at this time that the tools are closest
to the victim. Heat, noise, and force
should be ‘kept to l:hc necessary ainimum.
Possible injuries the victim may have
sustained should be taken into account
to avoid making his condition worse.
After azcess is gained and while
disentanglement proceeds, efforts to
give emergency care may continué as
additionsl body areas become accessible
for treatment. .

A knowledge of mechanics and a
familiarity with the available tools
will facilitate access and disentanglement
procedures.. Prying, either manually
or with poweresd equipment, is the method
most frequently used on wrecked cars.
Wrecking bars and. crowbars will spread
metal, open doors, or provide some type
of opening into the car. Where manual
force is not sufficient, the hydraulic
rescue kit with a spreader ran is used.

An .opening usually must. be made, or

one already present enlarged, to
accommodate the jaws of the spreader.
After a jammed door has been opened,

two men should be able to rotate it
completely out of the way by breaking

the door check and, at times, the hinges..
If a come-along’is available, it should

be used to remove the door from the hinges.

-
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One of the difficulties that
will be encountered in new cars is
the metal safety lock which prevents
prying the door open and often necessitates
cutting the bolt before the door may
. ba opened. One mothod used by automobile
body mechanics is to cut a half circle
around the ‘door handle and turn back
the resulting flap of metal, thus
gaining access to the lock. (The
door knob, activates either a push
-rod or a matal-plate, so there is
no direct connection fiom knodb to
lock to prevent this.) The doorjamb
‘is then struck a heavy blow with a
hemmer at the lock, whick relieves
the tension on the boli and allows
the door to be opened.

Release of entrapped victims
often involves lifting or pulling
the car, vhile at other times, parts
of the car must be cut away. Needless
to say, a knowledge of exactly how
to cut away a car is important to
avoid {njury to an entrapped -person.
Without this knowledge, it might
be ‘better not to attempt such a procedure.

If a car is on its side, access
through a door or window will allow
surveying the victims and giving emergency
care, but removing victims through
such openings, although possible, is
difficult. The top of the automobile
may be turned down for removal of patients
by cutting through. the door posts or
the top itself. Door posts may be
cut through with a hacksaw, an air .
chisel, or a metal cutting saw. The'
alr (pneumatic) chisel is much faster
than any other feasible method.

The K-12 or Quickie saw is an
effective tool for gaining access to
the automobile. A disadvantage is
the production of sparks, a distinct
hazard when gasoline has been spilled.
Hosing down the area before.operating
the oaw, or running the blade under
a stream of water, will eliminate this
hazard. With a power saw, the top
of a car may be turned back in less
than five minutes. Cuts should be
made through the posts instead of the
top itself. This is a faster procedure,
creates less sparks, and gives more
room to zttend to persons inside. The
width of the opening possible depends
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upon the automobile and the way you
Temove the top. Victims of ‘the accident,
still inside the car, are treated and
covered with an asbestos blanket before
cutting operations on the posts begin.

The air chisel is by far the best
cutting tool for use in automobile rescue.
It is much- faster than the K-12, produces
virtually no lparkn and is exceptionally
safe to. operate. ‘It uses air pressure
(usually 300 psi) for its operation
either from a large bottle, such as
a bottle from a cascade -system, scuba
bottle, or self-coatainod brcathin;
apparatus bottle. A Scott air tank
of air is sufficient to remove the top
of a car. The pneumatic chisel "digs"
its way into the matal of a car top.

It is capable of fantastic speed in
cutting the top of a car or a corner

. post.

The PTO winch is of some value
to automobile rescue. It is especially
useful for areas where wrecker service
is not quickly available. “arried outside
the vehicle on the front ‘bumper, it
takes up-no room which might be needed
inside. It is useful to pull open car
doors, pull away crushed corner posts,
and pull jammed seats back from
dashboards. Winches are especially
useful when the victim is trapped between

" the geat and. the dash or steering wheel.

1. A chain is run around the
séat and attached to the winch cable
or grapnel.

2. The rescue vchicle has bccn
positioned behind the car.

3. The rear. window of the wrecked
vehicle is broken out and the cable
passed through 1it.

4. The rescue vehicle has been
braced with blocks-against the cir in
frong.

5. The winch is slowly and evenly
taken in and the seat is torn from its
track while a rescueman holde the victim
in place to prevent sudden movement.

Preparing For Removal and Removal

Preparation for removal of .a victim
entails immobilizing all fractprel and
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drcuin; a1l wounds 1n addit:lon to
correcting all, lifc-chrutcning problems.
Use of standard splints in confined

areas ia at times difiicult or even
ilpossiblc, but sinplc fixation of

upper extremities to the victim's -
trunk and ‘the lower extremities to.

each other. will suffice until initizl
movement of the victim providea sufficient
space for adequate immobilization.

Making the patient into a package
for movement as a unit is best accomplished
by weans of a spine board; the .packaging
converts difficult situations into
easy ones. The “boarda: are, of course,
useful in moving victims with spine
injuxies and they are very helpful
in. other cases as well.

The spine board should be applied
to the victim before any movement
if at all poasible. "If the victim
of an automobile accident is unconscioua,
you automatically asaume that he has
a spinal injury. If he complains
of pain or discomfort, no matter how
slight, apply the backboard.

The -short spine board is used
most frequently for stabilization
of the sitting victim; besides being
maneuverable, it provides handholds
for easier movement. The head is
supported and the neck is immobilized
by means of a cervical collar or other
means. The head is fastened in .place
by a headboard and chinstrap. The. .
victim is secured to the body portipn

‘of the board by two long straps, applied -

across the chest and around the thi;hs
so that the waight of the body is _
supported- and' does not pull “down against
the straps on the head and chin. ‘He
may be lifted out with little risk

if the backboard is properly applied.

If the victim is too large for
this, he is removed by means of the
long board, which can be slid beneath
him; sometimes the patient is slid
onto the board. It is highly polished,
vhich makes the sliding action possible.
Once the patient is on the board,
the 1long straps are used for fim
fixation so that he can be moved as
necessary.

Scobp stretchers, like the Sarole,
Robinson, or Green stretchers, function

mechanical knowledge will solve most

1a a -1-11:: manner, but' all have ‘the
ditadvantalc that they must be applied
from the: side of the victil. who thus
cannot be slid onto one;
atrctchcr—br-‘rﬁ‘ beneath him from his
head to feet, as-is possible with the
long spine board. One locally designed:
scoop ‘stretcher uses a removable dack
(spine)- board ‘as the bottom of the
scoop, which is an excellent idea.

Ingenuity, common aense; and

extrication problems. Part of the training
of the rescueman must consist of practice
on wrecked cars from junk yarda.

In attempting to slip a short apine
board behind a victim aeated in a car, .
the rescueman must exercise care and .
ingenuity to avoid disturbing the victim -
or having to move him before he is properly
immobilized. It is poasible to maneuver
the board through the door amd behind
the patient’ If the board strikes the
top of the low doorway, it may be turned
80 that either end goes into the car
first. It may then be pivoted into
an upright poaition and slipped behind
the victia, vho has remsined undisturbed.

The following is the proper sequence
in fixation of a auspected neck isjury.
on a aeated person. The carvical coll-
(or other means of immobilizing the
neck) ia applied, after which the spine
board is positioned behind the victim.
The victim'a head is fastened to the
board with the chin strap and head band.
The torso is fixed to.the board by the
two straps. The straps are passed through
the ‘upper hindholds, behind the board,
out-the-lower_handholds on the oppoaite
aide, around the thighs from outside
to inside, and finally, under and over
the thighs to the chest buckle, staying
as close to the groin as possible.

QUESTIONS

w

Please write your auswers to the
following questions on a separate sheet
of paper.

. A natural disaster ia a disaster
caused by or the
elenenta.

2. In any natural disaster your
first concern will be to .
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3. ) accidents are
the most common rescue situations
that any rescue team is exposed to.

4, A knowledge of exactly how

to cut away a car is important to

avoid to an entrapped person,
5.,/ - The

is by ‘far the best cutting tool for

use in automobile rescue.

6. Preparation for removal
of a victim entails immobilizing all,
and all
in addition to correcting all )
life-threatening problems. vd ~

REFERENCES e /

1. IFSTA #201, Fire Service iracficer"{-
for Volunteer Fire Departments,
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ALARMROOM PROCEDURES AND OPERATION

After completing this study guide and classroom instruction, you will be able to:

1. Identify operational procedures of the alarm and commurnication center.

2. Monitor, receive and record one normsl and one emergency Icélagh.

3. Alert firefighting personnel and support agencies.

4. Maintain fitg,itatipn iog-.

4

5. Read and maintain maps, charts and status bbatdé.

-

You will be able to observe all security precautionn and identify 1ocations by ,

grid coordinates.

INTRODUCTION

To simplify the presentation of
this subject, "fire alarm. center” will
be called simply the "alarm center.”
It is important for you to keep in

‘mind that the alarm center is the "hub"

from which all fire department operations
revolve. The handling of telephone
calls, radio messages, fire alam
transaissions and switchboards are
only a portion of the operator's duties.
The alarm center usually contains,
in addition to the above mentioned
electrical equipment, many other aids.
Some of these aids are maps (several
types), charts, rosters, fire respouse
catds. run cards, prefire plans, and

an activity log. Many air ‘bases will
have additional needs for equipment
and/or aids. The operator which controls
the alarm center must possess special
qualities and knowledge. Quick, almost
automatic, reflexes and a caluness
vhile under strain are the most desirable

~ qualities of an alarm center operator.

INFORMATION
ADMINISTRATIVE™ ELEPHONE

One of the most common tools aﬂd
aids in the alarm center is the

ddministrative telephone. There are

normally two or more of these phones
installed with extension lines to the
other fire department offices such as:
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Fire Chief; Assistant Chief, Tech Services,
etc., for "official business" calls.

Alvays answer these telephones. by showing
proper courtesy and identificationm,

for instance, "Base Fire Dcpattncnt.

Brown spesking, ‘sir." ‘

" INTERCOMMUNICATION - PA SYSTEM

A combination intercom and public
address system control unit is provided
in the alarm center. Coanected to the
control unit in- the alarm room center
are a-series of speaker boxes mounted
throughout the fire station. This system

‘enables the slarm center operator to

pass on all emergency information.of

a fire or aircraft crash to all firemen

on duty at once or give voiced instructions
to any occupied area of the fire station.
An example of its use would be to inform
the Fire Chief that he has a "business
call" on extension line #1 or extension
iine #2.

"117" EMERGENCY FIRE TELEPHONES

This phone will be used primarily
for receiving structural fire emergency
calls only. One or more phone lines
are reserved at the telephone exchange
for the fire alarm center. The number
"117" should be widely publicized and
displayed throughout the Air Force to
familiarize all base personnel with
its purpose.
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When un:vcring this telephone,
you should ntatc, "Chanute AY¥B- Fire
Department,” and ask the ‘caller, "Are
you reporting a fire?" If a fire

is being rcportcd be calm and. record
all {nformation accuutcly and quickly.
If the call is a mistake or wrong -
number, the caller should be informed
that "117" is an emargency fire phone

. number. You should then clear the
line as quickly as possible. If the
caller requests additional information,
have them czll back on an administrative °
phone.

RECORDING BOARD

If the caller is reporting a
fire, 'you must be prepared -to record
the information sccurately and quickly.
A recording board will be of great
assistance to you. It consists of
8 list of items of tha type of emergency
information that firenen combating
the fire may or in some cases, must.
need to know., Items of ‘emergency
information listed on this board should
include, but not be limited to: TIME,
LOCATIWN, INCID!NT, IYPE, LIFE HAZARDS.
PERSON cALLING and OTE!I

"CRASH" ALARMS

Two separate systems are used
to notify personnel and activities .
of a possible or actual aerospace
vehicle emergency. A "primary” system
. 1s used to notify those personnel
and activities most directly affected
by an aerospace vehicle emergency.
This systesm is controlled and set
into operation by the control tower -
operator, The system includes the
CONTROL TON!R, BASE OPERATIONS, HOSPITAL,
and the FIRE DEPARTMENT (ALARM @
Sometimes the alarm cen! center operator -
will receive notification of an emedgency
by means other than the primary crash
alarm. In these cases, you would
notify the proper authorities to activate
both the -primary and necondary crash -
alarm systems.

The secondary system is set into
operation by Base Operations. Its
purpose is to act as a followup to
the primary and to notify supporting
activities of the ‘emergency. Some
of the activities connected are the

' department uses.
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SECURITY POLIC!, CIVIL "ENGINEER, BASE
COMMANDER,” EOD- (EXPLOSIVE ORD] ORDINANCE

DISPOSALY, !Il! ‘DEPARTMENT (ALARH

IR). The m number of activities conncctcd
are limited to tvoid defeating the purpose
of the system.

FIRE REPORTING TELEPHONES

This system of telephonus provides
specially designed, ideally located
stations for reporting fires.. The-phones
at thesa stations are nnr-nlly connccted
directly. to the fire alsrm center. The
alarm center operator is informed that
one of these phones hss been pigknd
up by a light and an sudible sound from
8 switchboard, The operation of° the
switchboard will vary with-design, but
the call is haodled in. the same manner
as the "117" telephone call,

sr'AT'rou ALARM

Alarm bells or other loud signalling
devices are used to "slert" personnel
in the fire station or stations of an
emergency situation. Usually a’
specifically marked ON-OFF svitch 1is
used to activate the dcviccc. The switch
is located in the alarm:center and
controlled by the alarm center gperator.

TWO-WAY RADIOS

Two-¥ay radio communication will
be provided between the alarm center,
auxiliary stations, mobile units, and

.21l portable transceiver radio units.

The master control unit is usually kept
and maintained in the alarm center.
Local policy will govern the agencies
using the same frequency that the fire
Usually, the only,
asency using the fire- department frequency
is the hospital. The master control X
unit in the alarm center must.be monitored
on a 24-hour basis. . !
When using a two-way radio unit, ®
be sure to: always speak clearly, use
a normal tone, never discuss classified
information, and. never use obscene. language.

® Pronouncing words correctly for radio

transmission is-very important.
Mispronouncing & word may cause a
misunderstanding. To be sure you are

prououncing the words correctly, you
must study and learn the international
phonetic alphabet,




‘The terminology of radio differs
from base to base to a considerable
extént. Yet soms terms and expressions
are universal.. rirc ‘department vehicles
will allbe ansignod radio -call signs
consisting of a code word: d.ci;nnting
‘type of unit, followed by numerical
sequence identification. The .assigned
call number will be. affixed om-ail
sides and tops of firefi;htin; vehiclea.

During all radio transmissions,
a scandnrd‘Air Force commtinications,
code will be used as nnch as poslible
. at all Air Force bases. Other codes
may be added to meet requirements
of individual bases.  All personnel
must be trained in the procedures
and use of this code.

INSTALLED SYSTEMS ALARM

All installed fire prptcction
systems. should be equipped wifh an
alarms unit. The alarm .unit may be
operated manually or automatically.

In most cases, a coded: or noncoded
signal is sent. The signal is received
at the alarm center. The signal may
be visual, audible, or both, .When

the alarm center operator receives

such a signal, a chart is consulted

to determine the exact location of

the fire by building section, building,
or areas. .

>

DISPATCHING’EQUIPHEN%

When the alarm is received from
any of the already mentioned devices,
personnel and. equipment must be sent
to deternine the- trouble or combat
the fire. Response cards are usually
the primary aid of the alarm center
operator at this time. The response
card will tell the operztor the type,
number, and from which fire station
the fire trucks will respond. As
equipment and personnel respond to
the emergency, the alarm center operator
passes on needed information over
the two-way radio system. Because
of poor,light in a bouncing vehicle,
responding crews often have difficulty
reading prefire plans. The alarm
center operator transmits over the
two-way radio information from the
prefire plans to assist supervisors
in their size-up and firefighting

»
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AF Form 1028, "Prefire
Plan;" is normally.om an 8" x 10" card
or paper. form and-is a. ;raphic ‘plan
for .each -jor buildin; or group of

operations.

1dentical buildinga. A prefire plan
provides you with-a £loor plan of ‘the
building involved. including utilicy
shutoffs and aurrounding area- information,
which lllilts you.in the five basic
divisions of firefighting tactics called
size-up:. The five basic divisions

are:

1. Life hnzarda~(reacue of
personnel) .
’ 2, Protection of exposure (including
interior).

3. Confinement.
4. Extinguishment.
5. Overhaul.

Many supporting activities are
needed at each _fire incident. Usually
the alarm center operator is equipped
with lists of activities to. call in’
the event of a fire or crash. In the
event of a major fire, additionnl personnel
and more equipment may be needed. At
the request of the Fire Chief,. the
alarm center opetator may be required
to recall off-duty firefighters, auxiliary
firefightcra, and ask for mutual aid .
‘assistance from surrounding commumities.

DAILY ACTIVITY LOG

The daily activity log is used
to record all activity, by time and
subject, within a 24-hour period. Some
exanples of subjects are duty personnel
assignments, vehicle movements, and
machanical status, response to fire
incidents, emargencies, false alarms,
alarms received, visitors, injuries
to personnal, etc. The log is prepared
in longhand in a bound ledger-type
book. PFire incidents and emergencies
will be written in red ink. In addition
to keeping the daily activity log up-
to-date, the alarm center operator
maintaids a 'vehicle status indicator."
This indicator may be made of a plastic
material with embossed headings. Its
purpose is to give a quick, ready
reference to the alarm center operator

3
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of all vehicle locations and condition
status. '

MAPS

A variety of maps are kept in
the alarm’center and are used as aids
~in locating specific points or subjects.
These maps are used to ghow utilities
(gas, vater, sewage, electrical, etc.)
systems, base layout, and surrounding
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Figure 3. Grid Map.

areas. Most of the maps used in the
alarm center have grids to assist the
user in locating a desired point.

An on-base and off-base grid map
will be maintained at the operation
office, air traffic control tower, ~
fire department, hospital, and security
police office. ' Noxmally, the Base
Master Plan will be utilized for on-
base grid maps with each grid area not




oxccodin; 1 000 fcnt ‘square and marked .
fat ‘every location-of any yoint “within
the map area. _A 15-11. ‘off-base
map will be lined to 1nd1cate 1=
nile square grid -areas and -nrked
’ for every locltion of any’ point within
the map area. Compass headings from
the base: will be lined on the map
-to facilitatc locatiod: of crashes,
by search and ‘rescue ‘aircraft, To
establish a standard procedure of
reading grid coortiinates,. maps will.
be numbered left to right at the-
bottoa and top -and lettered ‘bottom
to top ‘on each- side, Grid-naps will
be read right and up; therefore,
grid coordinates will contain first
a number followed by a letter. At-
base option, a gridéd area-overlay
may be prepared for use with each
grid map for pinpointing an’exact
location within a particular grided
square area. The overlay will be
the same size as a square grided
" area and contain smaller numbered
grids. Copies of the off-base grid
wap will be kept in all vehicles
and aircraft that may respoand to
an off-base crash, If grid map location
was given to you as 10-I, you would
read "right" across the bocton of
the map to "10" and then "up" to
"I." The location 10-I identifies
a specific square on the map. In
this case, the square where the "X"

13 shown. See figure 3.
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Figure 4& Grid Map 0v€£Zay.
Overlay .

A transparent overlay, figure
4, 1s used to pinpgint a location
within a grid map s uare. The outlined
areg of the overlay should be the same
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size ‘as_one square of the mep grid. This
1ittle ‘square- on thc ‘verlay is lined
vtrtically d horizontally and each
square should be lettered or red,
If the ovcrlay were placed on -of
square 10-I, it would help to pinpoint
a desired lqcagiqn vithin square 10-I.
Yor example, the "X" could be further
located as 10-I-3.

QUESTIONS

Please write your ansvers to -the
following questions on a acpnrate sheet

‘'of paper.

—

1. One of the most common tools
and aids in the alarm center is the ,
tclephonc.

2. Extension i will
be used primarily for receiving structural
fire emergency calls only.

3. If a caller is reporting a
fire, you must be prepared to record
the informatioa . and ‘.

4. The primary crash ‘system is
activated by the
operator.,

5. or -
other loud - devices are used
to alert personnel in the fire station
of an emergency.

6. Pronouncing words
for radio transmission is very important,.

7. In installed alarm systems,
a or . signal is
sent and received in ;?6 alara center,

8. The activity log is used to
record all activity, by time and subject,
within a hour period.

9, An on- and off-base ‘-
will be maintained in the
alarm center.

¢
.

10. A transparent is
used to pinpoint a locution within a
grid map square.

REFERENCES -

1. AFR 92-1, Fire Protection Program,
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STRUCTURAL FIREFIGHTING ACCESSORIES
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OB‘JECT IVES
After co-pletins this study guide and your classroom 1netfuctiqn, you will be
able to:
‘ 1. Tie proper fire ;ervicc knots and hitches.
2. Tie tools and eﬁﬁipnent for hointing.'
3. Inspect and perform opgtatot—naiitennnce on tools and- equipment,
. «6. Carry, position, raise and climb 1add¢tsj‘

INTRODUCTION- i

In this study guide, we will
deal with ropes and laddetl as two
individual subjects. After each subject
has been thoroughly covered, we will
combine them into rope and ladder
operations while paying particular
attention to all safety precautions.
We will also inspact and perform operator
maintenance on tools and equipment.
Although many fires may be fought
without a need for ropes and ladders,
the Fire Protectirn Specialist must
be proficient in handling ropes and
ladders when the need does arise.
This one ability may mean the difference
between aavins or losing a life, or
the success or failure of an operation.

>

INFORMAT TON .
ROPES °

Under this topic, you should
gain a practical knowledge of typing
knouts and hitches, and ‘the various
uses of each. The rope most commonly
used is the safety line. Safety iines
should be 3/4" manila hemp (or equivalent)
in lengths of 100 feet. The rope
ends may be finished with a six-inch
loop which simplifies the use of ropes
and eliminates the necessity for some
knots. At least one such rope should
be placed on each piece of structural
fire apparatus.

KNOTS AND HITCHES

Most of the rope manufactured
in the United States is made from hemp
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fibers. Some synthetic fiber ropes.

are manufactured for special purposes N
and cotton fibers are sometimes braided
into ropes which, in some cases, are
preferred for life line operation. Manila
heap is imported from the Philippines

and makes the strongest of the hemp

ropes. Sisal hemp fiber is brought’

in from the Dutch East Indies and Africa
and is about 75 percent as strong as
manila hemp fiber.

The manufacturers of common rope
twist parallel fibers- Cogether in a
right-hand direction in making yamn;
the yarns are twisted together in 3 left-
hand direction to form strands; and
finully, the strands. are twistld together
in a right-hand .direction to make the
rope. This method keeps the rope from
utwisting and tends to cquulizc ten-ion
throughout the rope.

"ELEMENTS OF A KNOT

*
vy

Knots wveaken a rope because the
rope is bent in order to form the knot
and the outside fibefs take most of
the strain &t the bend. The knot that
weakens the rope least is the one requiring
the least bending. The bends that a
rope undergoes in the formation of a
knot or hitch are of three kinds: the
bight, the loop, and the round turn.
Each of these formations are shown in
figure 5. The bight is formed by simply
bending the rope, keeping the sides
parallel; the loop is made by crossing
the sides of a bight; the round tura
consists of the further bending of one
side of a loop. Knots and hitches
are formed by combining these elements
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- Figure 5. Elemants of a Knot.

Pigure 8.

in different ways so that the tight
part of the rope bears on the free
end to hold it in place.

" FYRE SERVICE KNOTS AND HITCHES
Fi‘e service rope work in this
study guide is limited to the five )
basic knots and hitches commonly used.
Local fire department policies may
involve the uke of knots other than -
those discussed here and such policies
are considered to be good practices
and are encouraged. The methods of
tieing these basic knots, as they
are shown, are just one good method.
If a fireman has learned to tie them
another way and is proficient in his
work, it is not recommended that he
change his techniques or methods.
Regardless of the method used, firemen
- should practice tieing knots until
they are proficient. Some departments
_practice tieing blindfolded. A knot
to be of real use must be practiced
until it can be tied with as little
effort or thinking as is required
to tie one's shoes.
\

Throughout. the following descriptions
of how knots are tied, the terms '"Standing
Part" and "Running Part" will be used.

In order to completely understand
thege, terms the following definitions
are offered.

STANDING PART - That part of
the rope that is to be used for work,

) - LY
: . v ) ,!. B ‘ i

* THE SINGLE HALF NITCH, THE
8ASIS OF MANY XNOTS. N .

Half Hitch.

such as hoisting, pulling, snubbing,
and the like.

RUNNING PART ~ That part of the
rope that is to be usél in forming
the knot as it is being folded together.

A knot is a series of loops and
bights forming a secure tie to another
object.

A hitch is a loop or loops, and
is usually considered as a more temporary
form of a knot.

°Half Hitch

The half hitch is used as a safety
measure and is used in conjunction
with other knots and hitches. It is
made by forming a loop aroupd an object
as shown in. figure 6. R

. CLOVE HITCH

a

The ciove hitch may be formed .
by several methods and consists essentially
of two half hitches. The principle 2
use is to attach the rope to an object
1like a pole, post or fire hose. The
clove may be made either at the end
of a rope or in the middle of a rope
and, when once properly set, will stand
a pull in either direction without,
slipping. The forming of the clove
hitch, as it may be tied in the open,
1s as follows and is iilustrated
in figure 7. i

22

o




b : Figure 7. CZéve Hitoh,

- [}

a. Fo;:m a lobp in the left (You now have. two half hitches that

hand, as is shown in éxample 1. (This need to be placed together in the proper <
is essentially a half hitch after manner,)
it is applied to an object.) - . ;
- c. Place the right hand loop
b, Form a loop in the right on top of the left hand loqp, as showm
) hand in the same manner as the loop in example 3. (This' is the important
‘was formed in the left> hand except step in forming the clove hitch.)

hY

for the running part should be on
the inside, as shown in example 2.
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"d.” Hold the two loops together
at.-the top and thus -form the clove
hitch, as shown 1n- cxnplc 4

I TR D

The. clove hitch, as it may be
: tied,around ‘an object, is illustrated "
! :ln «figure 7,

h .

3 :

0" RN ¥ ant ‘one. complete loop around
o thc objact so.as to bring the running -
> part balow thc standing part, as shown'

=1.;:0.:‘1.;)13 A,

b. Cross the running par¥ over
? the ltanding part and complete the

‘ Mround turn" about the object -above
the first loop as shoim in- example B,

¢. Pass the running part end
under the-upper wrap just above the
cross and by pulling properly, set
th. hitcho) mle C. N

Square Knot

The square knot is used to join
two ropes-of bequal size securely. It is

F

Figure 9.

]

. Figure 8. Square Xiot.

accomplished by holding one rope end,

in each hand, placing the right end over
the left and making a hitch, thcn place
left over right, again. making a hitch.
The knot is completed by pulling the
ends, as shown ian figure 8.

'BECKET BEND

The:becket bend is used for joining
two ropes. Its adnptability ta ropes
of unequal size and its.unlikelinegs to
slip when the ropes are wet make it wore
dependable in fire service rope work.
The becket bend is tied as follows and
is  illustrated in f:lgure 9%

t

Backet Bend.
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Eigure 10. Bowline.

a. Form a bight 1in-one of b, Pass the running part upward
the ends to be tied ‘and pass the through the loop, as showm in exavple
other end through the bight. (This . 2, :
may be done from either side of the .
‘bight, depending upon -how one is facing c. Pass the ruuning part over
the knot, as shown in example 1.) . ‘the top of the loop and under the standing

part, as-shown in ‘example 3,
b.  Bring the loose end around

both parts of the bight, as shown d. Bring the end of the running
’ in example 2. part completely around -the- standing
TN . ’ . part -and down through the loop, as shown
\—\\ ¢. Tuck this end under its in example 4.
) — W lt:anding part and over the bight
standing part, as shown' in example e, Pull the knot lnugly into
3. , place which forms an/"inside" bowline
with the running part on the inside
d. Draw the knot tight by holding of the loop, as shown in cxmple 5. -
. to each end and standing part, as .
oo = o shown in example 4. -—Note:- The~bowlinc -may--be -tied
At : o7 T T B T “with the running ‘part outside’ "
’ BOWLINE the loop and is shown as an
L outgide *bow],ixic. The ocutside
The bowline is the best knot bowlind is just as strong as
for forming a secure loop in the end the inside bowline.
of ‘a rope. The bowline will not slip ; '\
under strain and may be untied easily. Double Bowline ;
Its use in fire service rope work. N
is extensive, and all firemen should In situations; vhere natural exits :
be able to tie the bowline in the are blocked, & victim ‘oust be rescued
open, as well as around an object. by some other means of escape. In the -
The following method is one good way case of an unconlciouo victim, one such
of tieing the bowline, although other method is to lower him from an upper
methods are just as good. This method floor by the .use of a double bowline
is as follows and is illustrated in rescue knot. The double bowline is
figure 10. tied exactly the same as the bowline
Just described, exccpt: that the rope
a., Measure off sufficient rope must first be doubled for the amount
to form the size of the knot desired. of rope to be used in .tha double bowline.
and form a loop in the st:anding part, \ This will form three loops which will

as shown in example 1.. not slip or dectease: in size with
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‘respect  to each other. In use, the

legs-of the victim goes throu;h two,
loops, while the ‘third" loop: around
the bady will prevent the victim from
falling out ‘of the leg loops, and

the leg loops will take part of the
wnight from the body loop. ’

Figure 11,
Ax Hitch

Az Hitch.

Because of their nhape zad weight,
axes are difficult to .ecure with
rope. Care must be exer;ised to tie
a secure hitch. The ax hitch 1s made
by tying a haif hitch around the ax
"handle at the head, passing the line
over the head and down the handle,
aud finishing with a half hitch around
the heel of the handle, as in figure 11.

Pole Hoist

. The polc hoist is used in raising
pike polsa, drop bers, door openers,
etc., Lo an upper story of a building.
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Pigure 12. Pole Hoist.

As shown in figure 12, it is accomplished

by tying a.clove hitch about one end -

with one or two half hitches near the
other end. These tools are usually
raised with the heavy end first, see
figure 12,

-,
¥

Hose Hoist

The hose hoist is used in reising
empty and charged lines to an upper
story of a building. It is accomplished
by tying a clove hitch and a series
of “half hitches, as indicated in
figure 13.

Extinguisher Hoist

To hoist a fire extinguisher to
an upper story of a building, tie a
clove hitch around the base of the

3“15
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TOOLS AND-EQUIPMENT

‘The value of a ‘firefighter's tools
and ‘equipment in-an smergency cannot
be overemphasized. Proper care and
maintenance will assure reliabilicy
vhenever the lituntion arises.

Pigure 15. Piok Head Aze. ’
Pick Head Axe —_—

Care and maintenance consists
‘primarily of keeping head sharp and
free from nicks and lightly oiled to
Pigure 13. Hose Hoist. prevent rust., Handles are kept tight ,
and free from splinters. Sand ssooth
. and apply a light coat of linaood oil
! (see figure 15). ;

Pigure 16, Pike Pole.

Pike Pole

Keep handle smooth and free from
cracks—and—splinters:— Inspect-head

and check for tightness. -(See-figure =
16.) ;

Figure 14, Extinguisher Hoist. ‘
Pigure 17. Bolt Cutters.

extinguisher and a half hitch arocund

the collar, The bight should be made Bolt Cutters

opposite the extinguisher hose so -

as to prevent damage to hose and Keep the cutters clean and dry

fittings, should the extinguisher if painted or apply a light coat of

hit the building or a projection while oil., Cutting edges should be free

. bedng hoisted, see figure 14. of nicks and lightly oiled. Pivot
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pins skould be oiled for ease of operation
and prevantion of rust. (See figure
17.)

Figure 15, Hydrant Wrench. '

Hydrant Hrench

The hydrant wrench should be
kept clean and dry. Also, lightly
oil the threads for ease of turning
and to prevent the formation of rust.
(See figure 18.)

Figure 19.
Hose Clamp

Pregs Down Hose Clamp.

~ Check handle of the hose clamp

. _for cracks.and insure .that jaws.close

sufficiently to cut off flow of water.
01l pivot points to insure smooth
operation. (See figure 19.)

L4

&

'Pigure 20. Sparmer Wpench.
Spanner Wrench
Check the spanner wrench for
rust and cracks and keep clean and
painted, if needed. (See figure 20.)
IDENTIFICATION AND USE OF LADDERS
According Eo-Webater's dictionary,

"A ladder is made of metal, wood,
or rope, commonly consisting of two
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‘forcible. entry.

-most efficiently.

sidepieces betvéen which a series of

bars or rungs are set at a suitable
distance, forming a means of ascent

or -descent.” Consequently, whén stairs

or permanent outside ladders are not -
availsble, ladders carried on firefighting
apparatus become one of the most important
items-of fire service equipment for
Ladders are emergency
equipment to firemen and they are used
mostly when every second counts. For
these réasons, every fireman must be

able to carry, raise, and climb them
In-order to do this,

he must practice such procedures until
these operations become as automatic

as humanly possible.

The following are common "trade
terms” which apply to ladders used
in the United States Air Force:

1.  Roof ladder - a ladder of
one section only.

. 2, Extension ladder - a ladder
built in two or more sections.

3. Main or bed ladder - the

lowest section of an extension ladder.

4.  Fly ladder or fly - ‘the upper
section of an extension- ladder.

.

5. Heel, foot, or butt - the
bottom.or .ground -end -of -a ladder:

6; -Top-or tip- —the top of a
ladder.

7. Beam - the principle structural
member of a ladder in which the rungs
are supported.

8. Rungs ~ the cross members
of the beams used in climbing,

9. Heel plate or spurs - a metal
channel reinforcement at the butt end
of a ladder. i e

10. Haf}ard or fly rope - the
rope used in hoisting the fly of an
extension ladder. -

11. Pawl or dog - a lock used
to support the fly of an extension
ladder after it has been
raised.

W
LN
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. o ‘ :3?’ ;2
) the hooks to fold imnward when not in use.
= — Placing the hooks over the roof peaks,
N R R sills, walla, or the coping of any opening
p - makes the ladder safe and reliable even
) '51===‘ if the heel doas not rest on.a foundation. -
1 The roof laddexr wmay also be used as a
Jit ) atraight ladder vhen the hooks are in
&8 a stored position, It is valuable in
| -gaining accesa .to pesks of gabled roofs.
o iE to facilitate xewoval of roofing materials
: | ) . ‘or to cut holes for ventilation and
JL -extinguishment. ’

|

!
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Figure 21. Types of Ladders.

12, Stops -~ metal blocks used
“ to prevent the fly of an extension ladder
from being accidentally extended out
of the main ladder.

13. . Guides ~ light metal strips
on an extension ladder which guide the
fly of an extension ladder while it -
is being raised or lowered.

Roof Ladder

Nunber 1 in figure 21 shows the
roof ladder. It is a straight ladder
adapted for a special purpose.- Roof
ladders are equippad with special hooks PMgure 22, Sparing a Ladder
mounted on a movable socket that permits for Proper Angla.
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Figure 23, Locking-In on a Ladder.

Extension Ladders

Extension ladders, shown in number
2 in figure 21, consist of a bed ladder
and one or more fly ladders. The fly
ladders sliding through guides on the
upper end of the bed ladder, contain
locks. (pawls or-dogs) which hook over
the rungs of the bed ladder, This secures
them in a designated position, depending
on the desired length of the ladder.,
The fly is usually raised by means of
.2 halyard (rope) fastened to the lower
rung and operating over = pulley on
the upper end of the beds The 35- or
36-foot extension ladder is the type
commonly found on pumpers in the USAF.

Proper Climbing Angle

The proper climbing angle for ladders
positioned against walls, ‘buildings,
etc., prevents ladders from slipping
or tuining over when the load is shifted,

or from vibration caused by activity.
One method of finding how far to place
the foot of thesladder from tha building
is to divide the length of the ladder

by five and add two. For example, in
figure 22, 25 divided by five is five,.
then adding two we see that the foot of
the ladder is placed seven feet from the
building,

Proper Climbing Procedures

Ladder climbing is a task similar
to ascending a flight of stairs. In
climbing a ladder, one hand is always
on one of the rungs, unless an article
of equipment is being carried up or down
the ladder, When carrying an article
up or down a ladder, this item should
be slid along the beam, if possible, to
afford you at least a limited awount of
retention at all times., The feet should
be placed in the center of each rung
to prevent the ladder from wobbling,
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Figuré 24,

For speed and smoothness, the body
should be carried in a nearly upright
‘position, with the arms moving outward
almost in an arc as the hands are
changed from rung to rung. The ball
of the foot should be placed on each
rihg to get complete advantage of

the leverage afforded by the ankle.

Lock In on a Ladder .

"Locking in" on a ladder is 'simply
the procedure of placing the leg between
two rungs and bringing the foot -back
out between the next lower rung and
locking the foot either around the
rung or around the beam, as shown in
figure 23.

) ‘Réof Ladder Carry and Raise

Remove the ladder from the apparatus
and pass either arm through the ladder at

350
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Carrying a Roo,” Ladder. |

the middle of its length. The hooks
should be carried forward and slightly
lowered, as shown in figure 24. For
raising, carry the ladder, to the desired
location. Place theiheel of the ladder
against the building; grasp the top
rung and raise. the liddcr to a vertical
position while walking toward the foot,
using every other ‘rung. After the
ladder is upright agq*nlt the building,
grasp the ladder rungsyvi:h both .-hands,
about three rungs apart, yift the
ladder off the ground Qnd carry it
back to the desired distance from the
building. . \ '

Carrying the 35- or 36-Foot -Extension
Ladder - Two-Man Carry \

The two-man cnrry.m%y be used
to carry extension ladders. The ladder
will be removed from the ‘apparatus
and the beam of the lndde‘ will be

|
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Pigure 25, Two Man Ladder Carry.
placed on either the right or left
side, depending upon -the direction
of travel. The arm is passed through
the ladder and the hand grasps the
beam or the second rung forward., As
shown in figure 25, both men will
alwvays be on the same side of the

--ladder while it is being carried.

When cartying this ladder in a crowded
area the forward msn can hold out

his frée-arm to move or.warn people

3% nis‘path and prevent possible serious
injury to personnel in this area. ‘
If the ladder is lying on the ground

it should be lying on the beams of

the bed ladder. To pick it up from

this position, the two men should

face the opposite direction to where

the ladder is to ba taken. The rung
will be grasped with the palm of the
hand down. When. the ladder is lifted,

‘the 'two'men will ‘turn into ‘the ladder,
grasping-the-rung-with:their free
hands, and place the ladder on their
shoulders. When walking, rhythmic
steps should be taken to prevent the
ladder from bouncing.

. Note: While these ladders can
T T be carried by two men, a minimum
of three men are required to
raise them.

Carrying the 35- or 36-Foot Extension
Ladder - Four-Man Carry

Remove the ladder from the apparatus

and place it on the ground with the

fly up. Four men take positions,

two near each end on opposite sides

of the ladder, reach down and grasp

a rung with the hand nearest it. Raise
the ladder on the. shouldér, turning
into -tha ladder, thus the butt of

the ladder will be carried toward

the target area, as shown in figure 26.

Pl

Figure 26. Four Man Ladder Carry.

Raising the 35- or 36-Foot Extension
-Ladder (Minimum Three Men) )

Ladders of this length .hou}d be
raised utilizing three men, but can
be carried by two or four men. .

1. The ladder will be removed
from the truck or lifted from the ground
as recommended in the two or four man
CArry. S T T e

2. It will be carried to a desired
location, spacing the ladder before
it is raised. (The heel man does the
spacing.)

3. The ladder is laid fia: with
the beams of the'beé ladder on the ground.

4. The heel man, No. 1 man, will

" stand on the heel plate, reach forward

grasping the rung with both hands and

assist in raising.

5.  The number 2 and 3 men will
space themselves about one~third distance
from the top of the ladder facing the”
top. They will then reach down with
their inside hands, grasp the rung,
and raise the ladder, turning their
body while raising the ladder, thus
facing the heel or butt of the ladder.

»
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O 6. .They will then walk -toward 1.  Safety lines should be ___
¥ the heel of the ladder hand over manila help in lengths of . _
hand, using the beams; -until the feet.
ladder is in thc upright position. . ‘
, v 2. A - is & series of
Note: All men sghould watch . loops and bights foming a secure tie
the top of the*laddcr.- — to another object.
- . 7. To raise the ladder fly, 3. The .
< the No. 1 man will be on the building is used to join two ropes of cqual size
side and the No. 2 mari on the outside securely.
: N to steady the ladder while the No. . )
3 man raises the fly. The No. 2 4, The - is the bast
: man steps back letting the ladder + knot for forming a loop in the end of
lean slightly away from the building a rope.
to counteract the -strain made by :
pulling the ‘halyard rope. 5. The hydrant wrench threads '
shéuld be _ _ for ease of turning.
° 8. The man, ynderneath the ) .
ladder locks the pawls or dogs by 6. An ladder 1s built
pulling down on the fly rope or halyard in two or more sectioms.
from the underside. ’
. 7. The or
. 9. The ladder is then lowered support the fly of an exttnnion ‘ladder
onto the building by all three men. after it has been raised.
The man. on -the outside of the ladder -
places one foot on the lower rung 8. The
to steady the ladder. may alsc be used as a straight Tadder

. when the hooks are in a stored position.
10. The fly rope should be

secured to a rung of the bed ladder 9. The nhould be placed
as an added safety precaution in in the of each rung to prevent
the event the pawls or dogs are not the ladder from wobbling.
locked. )
< > 10. ° When carrying a roof ladder,
"11. To lower the ladder, the the should be carried forward
procedures are reversed. and ‘slightly lowered.
S Anchoring Ladders. - - . 11, Where it -becomes necess=r
. to work off a ladder, it is a good Fractice ‘
. . ‘Where-it-becomes-necessaryto— —to -~ —— it to the~bullding:~ <~ - T
’ work off a ladder, it is a good practice
to anchor it to the building. The REFERENCES -
rope hose tool makes a good ladder
anchor., It may be used to anchor 1. IFSTA #102, Fire Service Ladder
: a ladder to a window sill or tg a . Practices.
parapet wall. .

2. IFSTA #103, Fire Hose Practices.

QUESTIONS -

3. IFSTA #107, Fire Ventilation Practices.

Please write your answers to ’

the following questions on a separate
sheet of paper.

s




Fire Protection Branch
Chanute AFB, Illinois .

OBJECTIVE

to identify priqéiplos of hydraulics.
INTRODUCTION

Hydraulics is defined as that
branch of science which deals with
water or other liquids while at rest
or in motion. From the length of
this definition, it may appear that
this is a lipited subject. Onm thé
.contrary, hydraulic engineers spend
many years of concentratad effort

. loarning this field. As a fire protection
-specialist, it is not necessary to
become a hydraulic engineer, but the
fire protection specialist must know
the importance of -hydraulics and be
able to apply this science at a fire.
For example, recently an ‘entire fire
protection crew lost their lives because
nd one computed the weight of the
water-being-put in a building over
a two-hour period. The result, the
building collapsed and ‘killed.the
crew. Another example, because of
too much nozzle pressure a crew pushed
a small fire through the attic of
a block long building. Result, the
entire building was a complete loss.

So, you can see that loss of life
and property can result when the basic
principlea of hydraulics are not properly

~used and applied.. S

* INFORMATION
EXPLANATION OF TERMS

Knowledge of the following terms
- is a necessity ia the study of hydraulics
as used by the Fire Protection Specialist.

-Fire Stream

This is the stream of water being
discharged from the nozzle tip. A ’
good fire stream will discharge 9/10
of its volume within a 15-inch circle
at 50 feet oxr 3/4 of its volume within -
a2 10-inch circle at 50 feet. Another
way of saying this is that & good

FIRE PROTECTION:HYORAULICS

After completing this study guide and your classroom instruction, you will be able

" spray.

is called friction loss and is measured

- Pump Pressure (PP) T -

N .
\\ 3ABRS7130-1-5G-307 ?/ 7

\\
\
A

fire ltroa;\will Carry a cllculntod
‘distance and remain to & reasonable
extaut in a s rca- -without excessive
Yor exalpl., a one-inch norzle
tip with 50 psi:of nozzle pressure should
have an éffeétivh,rnnge of about 50
feet, see figure 27.
\ . . ~

Friction Loss N

N

\

Friction results from water rubbinyg
against the interior of a hose. This
friction causes & turbulence of the
water in the hose and th. result is
a drop in pressure. Thil drop in pressure

in psi.
Gallons Per Minute (GPM)

Gallons per minute is the rate
of flow measured in gallons coning from
an outlet during a given poriod of time
Q ninut.)

Operators Gui de Plate

A guide plate is a small plate\
mounted near the pump controls on structural
firefighting trucks. This plate is '
a-quick reference and is used to find\
exact pump pressure vhen the size of
nozzle tip and length of hose laid is
known. Y

Pounds Per Square Inch (PSI)

PSI is the number of pounds of \
water pressure exerted on each square \
inch. 7This vater pressure or psi increases °
at the base of the container as the-
depth of the water increases. Back
pressure, friction loss, nozzle pressure .
and pump pressure are measured in psi. \

. The pressure vhich is required
at the pump to produce the desired nozzle

.-




‘The first is height.

Fiqure 27.

pressure at the nozzle. This is
obtained by adding friction loss
(FL) to-the standard nozzle pressure
(SNP) .

Rule of Thumb

The rule of thumb is a simple
method of making a quick approximate
calculation of the desired pump pressure.
It will vary slightly with the operator's
guide plate; however, it is sufficiently
close for practical purposes.

»

Standard Nozzle Pressure

Nozzle pressure is the desired
pressuxe at the nozzle that will
give aneffective. fire stream. The
standard nozzle pressure used by
-the Air Force-when using 2-1/2 inch-
hose with a straight bore nozzle
is 50 psic- ‘With a fog nozzle, the
standard nozzle pressure is 100 psi.

BASIC PRINCIPLES OF HYDRAULICS

?\\\ In the study of hydraulics,

the JFire Protection Specialist will
beconcerned only with water. Water
is a liquid composed of two parts
hydrogen and‘ one part oxygen. One
essential characteristic of water

to be remembered is that one gallon
of water weighs 8,35 pounds (sometimes
rounded off to 8.4 pounds). There
are two factors that will be discussed
which affect the force of water.

As the height

of a column increases, the pressure
will increase at the bottom of the
column. A colummn of water 1 inch
square at its base and 1 foot high
would exert downward .433 psi at the
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Effective Pire Stream.

base of the colum. If & colum of
water is two feet high the pressure
would be .866 psi at the base of the
column. If there was a water tower
100 feet tall with a 12~-inch diameter
pipe leading to the, ground, what psi
would be found at the base? To find
this psi, the height of the water in
the tower is multiplied.by .433 psi.
The answer to the" above question would
be 43.3 psi at. the bese of the pipe.
The second factor which affects the
force of water is pressure applied
to the water by mechanical means.
is normally done by the use of the
fire pumps: The Air Force uses both
single and multiple-stage, centrifugal
type pumps on its firefighting vehicles.
The single-stage centrifugal pump consists
of a dingle impeller mounted on a shaft
withid a pump housing. As the impeller
revolves, water moves from the suction _ _
pipe to the center of the impeller.

It is then picked up by the curved

vanes as they revolve. The water is
thrown to the outer edge of the impeller
by the centrifugal action and passes
through the opening in the pump housing,
The centrifugal pump is not & positive
displacement pump. A sudden ghutdown

of the discharge line-will cause an
increase in pressure but it will not
necessarily damage the pump or stall

the engine. The two-stage centrifugal
pump has two impellers that work as
individual units. However, they may

be combined to produce either the rated
volume under limited pressure, or a
limited volume under high pressure.

This is accomplished by the use of

a changeover valve.

This
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Y
M-




Principles of T)rafting Water

When fire hydrants are not lvailablc
to supply water for fire extinguishment,
it becomes necessary to obtain it
from othcr sources. This is accomplished
by placing the pu-per near a lake,
river, pool, ditch, or some other
water source and pump from a draft..

The wotd "suction™ is frequently

used when referring to drafting water

below the intake of the pump. However,

vater cannot be pulled upward. .Therefore,

there must be some other agency present

to cause. the water to rise. This

agency is atmospheric pressure. A

priming device is used to create

a partial vacuum within the pump

and intake hose. This partical vacuum

removes part of the atmospheric pressure.

The water is thea forced up through

the intake hose into the pump by

the atmospheric pressure on the surface

of the water source. The principle

can be demonstrated by placing a

soda strav in a glass of water. When

air is sucked out of the straw, atmospheric

pressure on the surface of the water

will push the water up the straw.

Atmospheric pressure at sea level

is 14.7 pounds per square inch and

decreases at the rate of one half

(*5) pounds per square inch for each

1,000 feet increase in altitude.

Theoretically, water can be raised

33.9 feet at sea level but only if

a perfect vacuum can be created.

Fire pumps cannot create a perfect

vacuum. A pump in good condition \

would be able to raise water about

75 percent of the theoretical height.
HYDRAULIC COMPQ?AT% NS

It is necessary at t:inesf to /
find out how much water is in a buil ing
additional veight of the water may,
cause the building to collapse. Jb
must be known to determine gallons
per minute it will discharge._de;
used tip will discharge the following
GPM:

or about 25 feet at sea level.

e
so the weight can be computed. This
find the weight, the nozzle tip
standard nozzle pressure, thé commonly

Nozzle Size GPM
1 inch 209
\ 1-1/8 inch 265
\ 1-1/4 inch 326

"

" the amount of water flowing through
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To find how many gallons of water
have been put into a building, mialtiply
the gallons per minute the nozzle in
use will deliver by the number of minutes .
it has been in use. Example: 1 inch .
nozzle tip (209 gpm) in use for 10 ainutes. o
Gallons = 209 x 10
Gallons = 2090
To find the weight of the water ;
in the building, multiply total gallons '
by the weight of one gallon of water.
The weight of one gallon of water is
8.35 pounds. Using the example above:

2090
X8.35
10450
6270 )

16720
17451.50

galloas
‘pounds

poucds

If you want to know the friction
loss for 500 feet of hose having a one
inch nozzle tip, here is what to do:
Multiply the friction loss by the number
of 100" feet lengths. *In this case:

Friction Loss (FL) = 10 psi x 5
Friction Loss (FL) = 50 psi

Now try 700 feet of hose having a 1-
1/8 inch tip (see chart in this text
for FL per 100'). If you get 126 psi,
you are right.

FRICTION LOSS AND GPM
__Friction loss is determined by i

an opening, GPM is determined by the
amount of pressure and the size of the

opening.

CONDITIONS DETERMINING THE
SIZE OF NOZZLE TIPS

The first condition is the extent
of the fire. A one inch tip is used
to keep water damage at a minimum for
most ordinary structural fires that
have not advanced to the point of becoming
an exterior fire. Normally, the one
inch tip will provide enough volume-
and pressure to extinguish an interior
fire quickly and efficiently. If the -
fire has advanced to the point of being
exterior fire, greater range and volume
is necessary. To obtain this range and
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Figure 23.

volume,. the 1-1/8 -inch or 1~1/4 inch

tip is used. If the size of the nozzle
tip increllea, the friction loss for

" that particular nozzle increases.

Each of these three nozzle tips has

a constant fiiction loss for .each

100 feet' length of hose when a standard
nozzle pressure is used. In this course,
only standard nozzle -pressure will

be discussed.

“The second condition is length
of hose. The hose used by the Air
Forcé is the same as that -used by
other fire departments. This fire
hose is flexible, watertight, and
durable and is-able to carry water
under pressure from a source to a
fire. All fire hose is issued in
sections -and fitted- with-a-male threaded-
coupling at one end ggg a_ggpg;gvthreaded
coupling at the bppoaite end. The
dependability and life of fire hose
depends on the way it is handled,
the pressures to which it is subjected,
and the care and maintenance it receives.

. The fire hose that will be discussed

in this section comes in 50-foot lengths
and 1s 2-1/2 inches in diameter. If

the hose length is 300 feet or less,

a 1~1/4 inch nozzle tip 1is used. If

the hose length is 350 to 600 feet,

a 1-1/8 inch nozzle tip is used. If

650 feet of hose or more is in use,

the one inch tip 1is used.

To xind friction loss utilizing
the rule of thumb is very simple.
Before we use the rule of thumb, the
chart below must be memorized:

*

Nozzle Tip Friction Loss

Size Per 100 Feet B
1 inch 10 psi

1-1/8 inch 18 psi

*1-1/4 inch 25 psi

Opérator’s Guide Plate, 5308, 750A.

PUMP_ PRESSURE

When using the rule of thumb to
£find pump pressure, we add ‘the standard
nozzle pressure to the friction loss.
Example: 300 feet of hose, 1-1/4 inch
nozzle tip.

Punp Pressure (PP) = 25 pei x 3 + 50
pel standard
) nozzle pressire
K (SNP)

Pump Bressure (PP) =,75 pai (FL) +
50 psi SNP

- Pump Pressure (PP) = 125 psi

To find pump prcaaurc using the

operators gulde plate, it tust first
be known what is.on the guide plate. -
Six items appear on the guide plate;
size of pozzle tip, gallona per ninutc,
standard aozzle pressure, length of

2-1/2 inch hose, pump pressure and pdaition
of changeover valve. The changeover }
valve controls the flow of water within

the pump and will be covered in a later
block.

To use the guide plate, we must
know the size of the nozzle tip and
the length of the. hose in use. To find
pump pressure, find the nozzle tip size
in the lefthand columm and then follow
across tc the right until you reach
the block under the column containing
the length of hose in use”’ The number
appearing in that block is your pump
pressure. See figure 28. ;

®

Hose Lines N

©
Hose lines used by Air Force firemen-
are 1-1/2 inch and 2~1/2 inch hose with
nozzles ranging from 5/8 inch through
"1-1/4 inch tips. The size and pattern
38 ,
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of the stream will depend directly
on the nozzle pressure and size.

The standard nozzle pressure for

the Air Force is 50 psi. The nozzle
tip size will depend upon the length
of the hosc lay. There are three
common lan:ths oZ hose line layoutas
"used; short ‘lay, ‘madium lay, and-
long lay. Note the following: O-

6 lengths is considered a short lay;
7-12. lengths is considered a medium
lay, 13 lcn;thn -or over is considered

a long lay. On the Lueis of the

above, rules determisiyj the size
nozzle tip will be. as {.:llows:

Hose Layout Hose Diameter Nozzée Diameter

Short Lay 2-1/2 inch 1-1/4 inch
Medium Lay 2-1/2 inch  1-1/8 inch
Long lay 2-1/2 inch 1 inch

One and one-half inch hose is
rarely used for lays over 300 feet,
due to the high friction loss that
to get the water -
e/At the desirc’] pressure.
purpose of .this  hose
is to reduce. possible water ‘damage
and provido for greater maneuverability.
Fog patterns are the most desirable
streams when using this size hose,
as & lsrger area may be covered -by
rotating the fog nozzle in a larger
circle.. It is standard practice
in the Air Force fire departments
to use two 150-foot lengths of 1-
1/2 inch hose connected to a 2-1/2
inch by 1~1/2 inch gated wye which
may be supplied by a 2-1/2 inch hose
or connected directly to thie pumper.
The nozzle that is nirmally used
on this: type hose will supply 75
ghm at a desired 100 psi nozzle pressure.
We must overcowe 20 pounds of friction
loss for each 100 feet of thea 1~
1/2 inch hose laid. If you are pumping
to two 1-1/2 inch hose lines, connected
to a gated wye at the pumper, using
75 gpm nozzles at 100 psi for a nozzle
pressure of 100 psi, the friction
loss in the 150 feet of 1-1/2 inch
hose would be 30 pounds. If the
1-1/2 inch hose is being supplied
through 2-1/2 inch ﬁpne, ve must
add six additional pounds of pressure
for each 100 feet of 2~1/2 .inch hose
that is used. Two and one-half inch
hose 1is normally used on exterior

¥

-stresm-pattern to be selected will depend

-Master Streams

- Before being put into operation, master

33/

fires vhere maneuverability is not a :
prime factor in extinguishmeant. The .

upon the size and propagation of the
fire.

A master stream is a water stream .
operated- at such.a heavy voluma and
pressure it must be controlled by mechanical
means, It is the "big gun" of the fire
department and is used vhen hand streams
becomg ineffective because. of the large
fire area involved. Master stresms °
may be needed on fires in lumber ysrds,
warehousas; haugars, fuel storage areas,
and other fires that cover large srzas.

stresm devices must be strategically
positioned to accomplish one or more
of the following objectives:

1. .To pliée a water curtain between
the fire and exposed property.
L 4

2. ' To cover the bulk of the fire |
with fog or solid streams.

'3, To direct fog stresms into
the heated area above the fire to prevent
burning materials ffom being carried
aloft by the updraft caused by che fire.

&. To direct fhe stream into
floors or onto roofs of large buildinge.

To produce effective master streans,
the generally recognized nozzle pressure
is 80 psi for solid streams and 100
psi for fog streams. Bacause master
streams require largs volumes of water,
the friction loss in the hose will be
great. ‘To keep friction loss within
acceptable limits, firefighters lay
two or more parallel hose lines, brought
together at the bags of the master stream
device. This is called siamesing the
lines. Detsraining the friction loss
for siamesed lines is not difficult
since the gallons per minute flowing
is the determining factor, you must
know the approximate flow of the master
stream nozzls tip in use. The flows
of some master stream nozzle tips
at 80 psi nozzle prsssure are:

(8 | 357 )




PM !‘low Per Friction Loss
Hose Line Per 100 Ft

Approximate
GPM Flow

Nosszle 7Noul¢ /

e 200 Seemmecae-
- - 200 ..-U."....-o.

e 200 ~amececaea

ww 270 wvcccwaave

== 270 <==ameeees

v 333 cecncnnna-

[‘- 333 AL L AL X

10 ccconncs 600 cevoucce 80 covaugen 1-1/2"----—--;

== 270 mcmeereaeenod 18 cmemaan 800 cacieces 80 ~mmmmaae 1o3/4Meaemnnnd

= 333 cemaacaanaaac) 25 coccoaan 1000 ~emunen 80 cmmmamen 2" moooeoosbd

Pressure Tip Size /

{

/

[ A

[
i

Pigure 29. Master Stream Flows.

Nozzle Size and Actual Flow Flow to
Pressure GPM . Remember
.1-1/2" tip. at 596 600

80 psi

1-3/4" tip at 813 800

80 psi

2" tip at 1063 1000

80 psi

The method for figuring friction loss
_1is shown in the following example:

A 1-1/2" tip delivering 600
gpn at £0 psi nozzle pressure. Since
600 gpm produces excessive friction
loss in one 2-1/2" 1ine, it is necessary
to divide the flow through three
hose lines., This permits 200 gpm
to flow through each line, which
is codiparable to a 1" tip at 50 psi
nozzle pressure. The friction loss,
- therefore, is the same in each case
(10 psi per 100 feet).

Study figure 29 to understand
how various flows can be- divided
inte siamesed hose lines to reduce
friction loss.

.

t

In conclusion, there are two factors .

iwhich are of prime :l.npottaqce in producing
/ master streams. These fac;ou are:

f tip sizes

1. Know your nozzle

' for master solid streams.

{
. are joined together us
' connection.
. first figure the friction from the

2, - Know the gpm flow for each
size tip 'at 80 psi.

Siamesing

Siamesing is used to reduce friction
loss in long lays when [2-1/2 inch hose
is used. Two 2-1/2 in¢h hose lines
a siamese
To compute- the pump pressure,

slamese to the nozzle/ tip; then figure
gtiction loss from pump to siamese,
t:\ake 1/4 of this fridtion loss and
add in friction lou/fot the single

line. Thus, friction loss plus SNP
= PP,
QUESTIONS B

Y
‘“\Pleue write }jour ansvers to the
fallov:lnz questions on a separate sheet
of paper,

l




1. The g
is the pressure required at: the -pump
to reduce standard nozzle pressure,

2, A :
is. used to create a partial vacuum
‘within the pump and intake hose.

‘30 i'
determined by the amount of water
flowing' through an opening.

41

4. One of the conditions to 'j' ’

détermine -the nozzle tip size is the
extent of the- .

5. Two and one~half inch hose
is used on fires vwhere
maneuverability is not s prime factor
in extinguishment.

REFERENCES
1. IFSTA #105, Fire Stream Practices.
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. MISCELLANEOUS RESCUE.
OBJECTIVES -

After completing the study guide, classroom instruction, and this workbook,
you will be able to: . . :

1. Identify procedures for rescuing personnel from misceil;neous ,
areas and disasters. : , v

2. Perform normal and emergency entry into a vehicle IAW locally e
established procedures, while strictly adhering to all applicable safety L
proceéurel. .. .

'3. Perform rescue from a vehicle. Rescue must be in accordance
with locally established procedures while observing all applicable
safety practices.

EQUIPMENT
. Basis of Issue
Pencil or Pen 1/student
T0 36A12-12-13~1 " 1/student
A/S32P-10 ‘ : - 1/10 students
Salvaged Automobile ) 1/10 students
Rescue Dummy 1/10 students

) As the instructor covers the information on the subject of
miscellaneous rescue, answer questions 1 through 5 in the classroom.
After completing the subject, the class will go to the hangar floor.
Using a salvaged automobile, perform normal and emergency entry into. .
the automobile: Using a rescue dummy, perform rescue from the salvaged
sutomobile. ) ‘ -

. QUESTIONS

-~

1. List the first two procedures when roscuing persomnel from
miscellaneous areas and disasters.

a. ' o
b. '

2. Name four types of natural disasters.
a. '
b,
c.
d.
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et e

are used for ﬁorﬁ;l entry into an automobile.

4. Name the three p'arta- of the primary survey.
7

b.

/ . c.

S. In preparation for removal of a victim, we all

fractures and 7 : all wounds.
Normal Entry: Open door., .
" Fmergency Entry: 1; Yorce door open usiné the pry axe.
2, Simulate removing the windshield. |
3. Simulate breaking the re:r glass.
Perform Rescue: 1. Simulate giving first aid to victim.

2. Working in pairs, remove dummy from vehicle using
the most practical mearns to avoid furtner injury.

s
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Fire Protection Branch 3ABR57130~1-WB~305
Chanute AY¥B, Illinois N

ALARM ROOM PROCEDURES AND OPERATION -
OBJECTIVES

After completing the study guide, classroom instruction, and this workbook,
you will be able to: -

1. Idcntify operational procedures of the alarm and communication
center. )

2., Monitor, receive, and record one normal and one emergency message.
Proper communication procedures must be utilized in accordance with locally
established policies and »11 messages must be correctly recorded in less
than three minutes. :

3. Alert firefighting personnel and support agencies, dispatch
equipment, inform personnel of location and nature of emergencies and
provide pertinent information on emergencies as required.’ Proper
communication procedures must be utflized in accordance with locally
established policies and all actions must be completed in less than
two minutes.

4, Maintain fire station logs. Information must be logged with
mninimum instructor usntance in accordance with locally established
policies. .

5. Read and msintain maps, charts, and status boards in accordance
with locally established policiel. All tasks must be accomplished in
less than five ninutu. ’ .

EQUIPMENT
. - . Basis of Issue
Pencil or Pen . 1/student
Fire Department Mutiom Center 1/5 students

PROCEDURE

As the instructor covers the information on alarm room. procedures
and operation, answer questions 1 through 5 in the classroom. After
completing the subject, you will demonstrate the operation of the alarm
center console.

QUESTIONS ‘.
1, Who is responsible for all functions of the alarm center?

2. The telephone is used for normal administrative
business. |

-

3. VWhere are fire reporting telephones located?




b

4,

5.
grid maps?

In what type of areas are automatic alam systems located?

What: is the primary purpo-e of Air Force fire depart-ent:

Proper cdmunicntion procedures will be utilized when recei%n' a

normal or
1.
2.
3.
b
5.
6.

emergency message. These procedures are: ‘

" Remsain calm,

Speak in a clear, distinct voice.

o

Take charge of the conversation.

<

Insure all information is recorded correctly.

d

Use "10" code and phonetic alphabet. ¢

Do not discuss classified information. . . °

An example of a noml and emergency message is ﬁnn below:

Normal: -This 1s Colonel Wall, I would like to see thc Fire Chicf .

. Energeixcy:

&

at 1300 today.

I have a fire in my kitchen at 1304 Circle Drive.

-
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< As you work at the comsole, use the following as your log book to
(// record the information received.
oUT IN - REMARKS
+ —
¢
;o

Figure 4. Log Book Page.




Using the following chart and given a code by your insttuctér, locate

the correct building.

LS

>

" BUILDING

CODE
1-1-1 432 i
1-1-2 466 )
1-1-3 475
1-2-1 1847 - NORTH WING
+ 1-2-2 1847 = EAST WING_
2-2-1 " 1847 - BASEMENT
2-2-2 2073 - -
2-1-3 P-3
2-3-3 P-16
3-1-1 - P~23
3-1-2. 2431
Figure 5. Code- Chart, '
\
=13

-
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Uingth folloving map and necessa ryinfmati n given by you 333 :
instruct ,rudnapt fidl i of an off-base emergen ney.

| L 1 2 3 )\5 \‘ j:\ | BL;ASK;y'L .
\

] f ™2 |
NCEaE

’>
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WA E -
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/.
\\\\\\ \\\\\ 1T LN AT
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Figure 6. Grid Map.

11
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Using tiie following status board and necessiry information given ’

by your instructor, indicate status of vehicles.

D : T o

I

53¢

. VEHICLE STATUS BOARD )
Vehicle ) In Service Out of Service " Remarks*
P=10 09 }
5308 52,
5308 92
1 5308 95
» | 5308 14
7504 26 .
750A 95 : :
N _ ~J
750A 97 ,
P8 L1
P-8 49
P-12 - 76
P-12 77 .
7
Figure 7, Vehicle Status Board,.
4




. . ~ Pire Protection Branch - 3ABRS57130-1-WB-306 ' J
’ Chanute AFB, Illinois : "

STRUCTURAL FIREFIGHTING ACCESSORIES

o OBJECTIVES :
: i
After completing the study guide, classroom instruction, and thiaf workbook,
you will be able to: .

1. Tie fout types of knots and three types of hitches in éccordance
with the WB procedures with minimum instructor assistance, | ,

[ t

2. Use rbpcs to t;ie‘tools»and. equipnent fpr/ﬁoi\sting. Knots will
be tied in accordance with the WB procedures with minimm instructor
assistance. _ . *

3. Inspect and perform operator ma’.atenance on tools and équipment.
"Procedures listed in the W8 must be followed with minimum instructor
assistance. . . - ‘ 'x

4. Remove, carry, bos:t:ion, raise and climb ladders. All procedures
in the WB must be strictly adhered to whilc-,obgcrving all applicable safety

Pprocedures. ’ .
N .
EQUIPMENT ‘ oy
. . Basis of Issue
Pencil or Pen o "1/student
Structural Firefighting Vehicle . : )
"\ -and Mounted Equipment ) 1/5 students
- Length of Rope; 3/4 Inch Diameter 1/student
2 1/2 Gallon Fire Extinguisher - 1/5 students
ire Hose, 2 1/2 Inch X 50 Feet 1/5 students
.  Roof Ladder 1/5 students
Extension Ladder 1/5 students
el v _ 1/5 students
Pike Pole 1/5 students
2 1/2 Inch Fozzle 1/5 students

After the instructor covers the information on structural firefighting
accessories, you will be given a piéce of rope and will tie the knots and
hitches covered. The class will then go to the hangar floor and tie ropes

- to tools and equipment for hoisting, inspect and perform operator maintenance
on tools and equipment, and demonstrate:'the use of ladders. After returning
" to the classroom, identify the illuctrations given at the end of this subject,

-

13
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f!(!‘ SINGLE HALF NITCH, THRE
BASIS OF MANY KNOTS,

-

Pigure 8, Half Hitch. ‘

§
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Figure 10. Clove Hitch Tied Around An Object.

Figure 11, Square Knot.




AL EES

Five Steps to Tie the Bowline.
16.

Four Steps to Tie the Becket Bend.

Figure 12,
Figure 13,




Ax Hitch.

Pigure 14,

CHARGED LINE EMPTY LINE

Pole Hoist,

Figure 15,

AR

..,l,all.r.,.

>

Hose Hoist,

Figure 16,

Extinguigher ﬁoist.

Figure 17,




Procedures for hoisting the roof ladder.
1. Tie.a bowline that's large enough to place over both beams.

2. Plg.cé the bowline about one third of the length of the ladder
from the tip through the fourth and fifth rungs from the underneath side.

4. Pyll the bowline through the rungs and extend it to the tip of
‘the ladder. .

4. Place the bowline over the tip of the ladder and pull on the
standing part of the rope. .

5. Complete ladder hoist by removing any slack out of the rope and
placing a half hitch over the two folded hooks at the tip of the ladder.

Inspection and operator ?a:t.ntenancev of tools and mounted equipletit:.
1. Pick head sxe A
a. Check head for nicks.
b. Check handle for cracks, rot, and splinters. e

-

c. kaﬁin; head for security.’ ‘
d. Apply light coat of oil to head.
e. Sand handle smooth and apply light coat of linseed oil.
., 2. - Pike pole ‘ .
a. Check hook for tightaess.
"° * b, ‘Fxamine handle for cracks, rot, and splinters.
c. Sand handle smooth and apply lhight coat of linseed oil.
3. Bolt cu;:tera ’
a. Examine jaws for nicks.
b. Check for ease 'Apf operation.
c.d Lubricate hinge pin if needed. ' . . ‘ _

4. Hydrant wrench E

" a. Check for ‘eagse of operation. °

b. Apply light coat of oil to threads.




5. Hose clamp | o 3¢/

a. IExaaine for bent handle and worn teeth. ~
, TN\
bB. Remove rust and repaint.

6. [Extension ladder ‘ )

-

a. Check halyard for fuy:l.ng.k
B i - \\ i .
b. Examine pawls for ‘free operation.

c. Check for broken stops.

d. Inspect all movable parts. N B
7.  Roof ladder

N

a. Check rungs and beams for damage or ben;i‘l,
- b Me hooks for smooth operation. |
’P.rocedu‘ru. for carrying the roof ladder.
1. - Remove hdcicr‘ }rm apparatus.
2. Pass either nr- throuéh the ladder at the middle of its length,

3. c;rry ladder with hooks forward and slightly lowered. LY

§
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Procedures for raising the roof ladder.
- 1. Carry ladder to the desired location.
2. Place heel of the ladder against the building.

\

4. "Raise the ladder to a vertical position while valking toward
the foot, using every other rung,

3. Grasp the top rung;

5. After ladder is upright against the building, grasp the second
and fifth rungs. __

6. Lift the ladder off the 3round and carry it back to the desired
distance from the building. )

Procedures for carrying theﬁéxten;ion ladder -~ two man carry.

1. Remove ladder from apparatus and place on the bean.

2. TFace opposite direction of travel. - /’

¢

‘e 3.. Lift ladder at each end-by-the beam, turning in the directiomn
of travel. Pass free arm through ladder, grasping the second rung forunrd,
allowing the beam to rest on the shoulder.

4

Note: The butt should be carried £orward. o ”

Figure 19 Two Man Ladder Carry.
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. . Procedures for cairying the extension ladder - four man CATIY.

— 1. "Remove ladder from. apparatus and place on the ground with fly
up and butt forward. ) :

2. Each man tikes his —poaiti;n— at each end and on opposite sides
facing opposite the direction of travel.

-

3. Reach down and grab a rung with the hand nearest it.
4.  Raice thé ladder turning into it, facing the direction of travel.
Note: The butt should be carried forward.-

Figure 20. Four Man Ladder Carr}:.

Procedures for raising the extensfon ladder (minimm three men).

1. Remove the ladder from the apparatus.

2. Lift. ths ladder from the ground as rcéo—dndcd in the two or
four man carry. )

-

3. Carry ladder to desired location, spacing the ladder before
it is raised. (The heel man does ghe spacing.)

4. Lay the ladder down with the beams of the bed on the ground,




5. The heel man, number 1 man, will stand on the heel plate, reach 7?
forward grasping the rung with both hands and assist in raising.

6. The number 2 and 3 men will space themselves about one-third
distance from the top of the ladder facing the top. They will then
reach down with their inside hands, grasp the rung, and raise the ladder,
turning their bodies while raining the ladder, thus facing the heel or
butt of the ladder.

. 7. They will then walk toward the heel of the ludder hand over
hand, using the beams, until the ladder is in the upright position.

,‘bg
Note: All men should watch the top of the ladder.’ ' N

i 8. To raise the fly, the number 1 man will be on the building
. side and the number 2 man on the outside to steady the ladder while the
_ number 3 man raises the fly. The number 2 man steps back letting the
ladder lean slightly away from the building to countoract the strain.
made by pulling the halyard.

9., The man underneath the ladder locks the pawls or dogs by pullin.
down on the halyard from the underside. -

10. ) The ladder is then lowered onto the building by all }hrtc men. N
The man on the outside of the ladder places one foot on the lower rung T
to steady the ladder. oy .-

11. The halyard is then secured to a rung of the bed as an added
_safety precaution in the event the pawln or dogn are not locked. .

Note:“ To lower -the ladder, the procedures are-reversed.
. 0.

-y
-

%y
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Identify the following
knots .or hitches.

’/”'I’"

lllf‘

"‘f/ ,

," '

| - .

-4

-

N " TP S S oW s s v .
WLSSe—w Y,
:

CHARGED LINE EMPTY LINE
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Identify the two ladders
1.
2. . 4
: ® ®
H
’, -
|
- 1
% 2

e ——
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FOREHORD .

Upon completion of this programmed toxt, each studeat will be able to =
accomplish the following tasks, : -

1. Match a list of ‘hydraulic terms used in the Fire Service with their
> definitions with 80% accuracy. = .

2. Given an‘operzt:ors guide plate and a list of hose -lays of various

lengths,ﬂ each student will demonstrate proficiency selecting the correct
pump pressure on operating equipment.

3. Given a list of hose lays of varicus lengths and ndzzle tip sizes,
the ‘student will use the rule of thumb to compensate for friction

and select the correct pump pressure required to maintain 50 psi nozzle
Pressure on operating equipment.

4. State the principles of drafting water,

-

Q

H

. &

This PT has been validated by 30 students enrolled in the 3ABR57130~-1

Course and has been in cont:inuqus‘ use since 1966,
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STANDARD INSTRUCTIONS

© Y

Basic rules of taking a programmed text is to always check your answer
before proceeding with the program. In other words, MAKE SURE THAT YOU
ARE CORRECT EVERY TIME YOU MAKE A RESPONSE. If at any time you find that
your answer has been incorrect, then you should go back and redo the

last frame using the correct response. Bear this rule in mind: - After
making a response, (record your answers on a separate sheet of, paper)
verify your answers. MAKE SURE THAT YOU HAVE BEEN CORRECT.

Various symbols are used as cues and to indicate the number of words
that the response should hgve. These symbols are: o

(1) In some cases a response will need more than one word. This can

be indicated by the number of blanks to be filled in. For example, a
Tesponse that needs three words might show three individual blanks, such
as ) « Counting the number of blanks tells you that
three words must be used. - R )

(2) Another méthod of indicating that more than one word is required
is to use an asterisk (*) above the blank, such as: * s
Any time this symbol is used, you must use more than one word as your

.response. .

(3) Finally, we find that some frames are extremely important and a
coprect response to these is more essential than one to the common

types of frames. These frames are indicated by a double asterisk,

such ag ** « In all cases you ghould try to answer
these by using your own words. Remember theve is always more than

one way to say something, so any time you run across-a blank using

faed you should try to phrase your answer in your own words, based
upoir what you have learned from the previous frames.

For your convenienée, these symbols are listed biléﬁ:

(1) (More than one blank: ‘ means one word for each
blank) .

(2) =* The asterisk indicates that the response must ﬁ?%e more
than one word (this symbol is often used in place of individual blanks
for each word). .

(3) *% 7  This indicates an extremely important frame and should
be phrased in your own words:

-

The remainder of the instructions will be based on the correct way
of participating in this program and will be in program form themselves.
Remember the rules, look for the cues to the proper response in the
first frame and build on this in subsequent frames.. Always look to the
left of the next frame, after making a response, to make sure that you
are correct. Do not go on to the next frame until you understand the
correct response to the last frame. -

PROCEED TO THE FIRST FRAME .

385
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ANSWER COLUMN -

Frame

second (or Nr. 2),‘1¢ft

frame

No response required to
the previous frame

one word

one word
more
éne word

more than one word

that you response must contain

more than one word

Note: Any ansver that you make,

in your own words, that means the
same as the above answer is always
acceptable on a-double ** frame.

1

COVER THE ANSWER COLUMN FIRST

1. This lesson is developed in 2 series
of small steps callpd frames. Yor example,
you are nov resdimg information provided
for you in the first _. __ (Copy in your
sansver on a separate sheet of paper).

x

After you‘have recorded your an:ﬁir, nove
your card down on the Answer Colvmn and
check your answer.’

2. This is the frame in this series.
You will find the. correct answer to it to
the (right, left) of the next frame'
below. ) .

2A. The snswer coluan should be k;pt
covered until you have written the answer
to each .

2B. See, the program is easy! Often the

answer is included in the same frame. Use
it - don't make a test out of the program!
No response rcquired to this frame!

3. .A blank, in a frame having one asterisk .
(* ___) means: 'more than one word", Any-
time you see one asterisk above a blank you
should make your ansver -{response) contain
more than * . .

4. . Many blanks will require a response of
more -than * . In fact, the response
you just made,gontains than * .

5. Any time you see an *'taris: ) abovl
‘a blank you should make your response
contain * . .

6. One asterisk (*) above a blank maans
*h .

(Note: Refer to the instructions for the
meaning of the double asterisk).

- [
7. Some framss will show individual blanks
for each word of your response. For
example, s response requiring two votdl
could bave ‘e

8. At this time you should be ready to
begin the program on Basic fire protection
hydraulics.

Turn to- frame 9 of the progrnn and begin.

73‘4”“
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)hydragl}cs

4
hydraulics -

-~

nozzle pressure

nozzle pressure

psi

psi
-m

50 psi

standard nozzle pressure (50 pqi)

standard nozzle pressure (50 psi)
209

9. The study of liquids it rest or an
motion is called hydraulics. The study of
water flow, for example, would be .
called .

10. To study liquids at rest or in motionm,
you must study .

1l. When vatéer is forced through a nozzle,
‘Pressure is created and this pressure is
called nozzle pressure; thus, -when
pressure is created at the nozzle it is
called * .

12, When pressure is created at the
nozzle, it is called * .

13. The term "pounds per square inch"

may be abbreviated at PSI. To abbreviate
50 pounds per square inch, you would write
50 .

o

14. As we refer to pounds per square

inch as » We may also use -
gpm for gallons per minute. 300 gallons
per minute could be written 300 .

15. Pressure is alwvays in psi and discharge

is always in -« Thus nozzle
pressurs will always be in and
discharge will be in .

16. Standard Air Force nozzle pressure
is 50 pounds per square inch. This means

that pressure at the nozzle-should be
* -

i7. Whea one says the pressure at the
nozzle is 50 psi, he is. saying the nozzle
is vperating at * .

18. A 1-inch nozzle will discharge
209 gpm at *

« At 50 pei a l-ian
nozzle will discharge gpm.

19. The abbreviation for "gallons per

minute" is _+ The discharge
from a l-inch nozzle could be expressed
as * . .




gpm )
209 gpm - ‘ .

209 gom ¢ .
standard nozzle pressure

50 psi '

50 psi (standard nozzle pressure)
265 gpm v :

o

standard nozzle (50 psi) °
265 gpm -

standard nozzle pressure (50-psi)
265 gpm
209 gpm

o~

50 psi J
326 gpm

326 gpm

<
standard-nozzle pzessufe (50 psi)

326 gpm
209 gpm

265 gpm
326 gpm

. *

209 gpm
265 gpm

326 gpm
hydraulics .

20. A I—inch nozzle will discharge
* .

. at .
* ' . ) of fee
* . T,

-a 1-1/8 inch nozzle will discharge

21. A 1-1/8 inch nozzle will discharge
265 gpm. This means at * .

*

22, At * pressure, a .
1~1/8 inch nozzle will discharge
*

23. At * a 1-1/8 inch

nozzle will discharge : and a
l-inch .nozzle will discharge * 2
24, .At. standard nozzle pressure of ,

a 1-1/4 irch nozzle will discharge 326 gpm;
thus ‘at 50 psi a 1-1/4 inch nozzle will

.

discharge * e

25. At standard nozzle pressure, a 1-1/4
inch nozzle will discharge * - .

- : ) )
26. At-* , & 1—1{4 inch
nozzle will discharge * ‘ :
and a 1 inch nozzle will discharge -
* - [

27. At 50 psi a 1-1/8 inch nozzle will
discharge * ___and a 1-1/4
inch nozzle will discharge * e

28, At sfandard nbzzle ﬁressure, al
inch nozzle will discharge * ’

and 1-1/8 inch nozzle will discharge *
and a 1-1/4 inch nozzle will discharge ﬁ“ﬂh\\\\

M *

29, The study of nozzle pressure and
gallon flow per minute from various size
nozzles is in the study of .

30. 'In fire pumps, impellers are used to .o
force water thru the pump. Thus water is
impelled or forced thru the pump by means

of .

) 3 3,{)




single stage

singie stage pump
multiple stage

multiple. stage pump

hydraulics o
50 psi

single stage
multiple stage

‘guide plate

31. 'thn water is forced thru a pump, it
is done by - .

32. A pump with only one impeller is a
single stage pump. Therefors, any pump
having only onﬁ impeller would be a

. pump. )

33. A pump with only one. impeller

would bé a- % . While a pump
with more than one is a multiple stage,
pump. -Any pump with two impellers is a

-pump.
34. A pump with more than one impeller
is called a * .
(REVIEW)

35. Thus far in this program you have
le d that the study of liquids at rest
and in motion are in the study of

", that standard AF nozzle
pressure is * ° , and at this

.pressure, a 1 inch nozzle will}discharge .

, and a 1-1/8 inch

nozzle will discharge * and a
1-1/4 inch nozzle will discharge * .
You- have also learned a pump with one .
impeller is a'* pump, while
a pump with more than one impeller is a °
* ' _pump.

36. The pump operator has a guide plate

to assist him in the operation of the pump.
When the pump operator needs assistance

he should use the * .

o

-

37. For assistance in the operation of
the pump, the pump operator should use
the * .
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guide plate 38. The figure helow is a pump .opexator's '
. guide plate. It shows a 1 inch nozxzle :
. will discharge * at * i °
, and a 1-1/8 inch nozzle will discharge
* at * .
g - {
SIZE OF . G.P.M, PRESSURE OF ° LENGTH OF 2 1/2-INCH HOSE LAYOUT i ~
_ NozzLE . . NOZZLE IN 100 209 300 400 500 600 700 300 %00 1000
POUNDS - REQUIRED PRESSURE AT PUMP
' . . ¥ » | - - ~
” 209 30 62| 73| 84] 951106 |'117 1287139 | 150 | 160
11/8" . 265 30 69 | 25(103]120 | 137 | 154 171 | 188 | 205 | 222
. - . <
g Tt | 326 | so 78'j103)128 Fsa 178 Izoa 228 | 253 |278 | 303 I
I (Parallel ~ (Series i v
Volume) Pressure)
209 gpm- ’ 39. The pump operator must know the size
50 psi R nozzle and amount of hose laid in order . .
265 gpm to determine pump pressure; thus, to ¢ ’
50 psi determine pump pressure the operator must
~ . 4 knw * - o .
. - size of nozzle and smount of hose 40. The pump operator knows the nozile
laid size, but before he can determine the
» right pump pressure he must also know
* . .
the amount of hose laid 41. If only the dount of hose laid {is.
: known; before determining pump pressure
the operator must know the *
" nozzle size ’ © 42, Pump pressure is the discharge )
s pressure at the pump. Nozzle size ..
and hése layout determine the correct
s * * . \
pump pressure 43. In order for the pump operator to ' .
) determine * )
he must know *#* - .
A
- &
39
+
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) > pump ynuurc o ‘ 44. In the figure below you will note -
size of nossle and uount'of hose under "size of nozzles" thres standard - .

hid out nozzle sizes; they: are * -
inch.
— . € . '
S1Zk or G.P. M. PRESSURE OF LENGTH OF 2.1/2-INCE HOSE ILayolT .
NOZZLE NOZZLE IN 100 200 \300 400 500 600 700 800 900 1000 ’
- POUNDS . REQUIRED PRESSURE AT PUMP )
. 1" 209 50 | 62| 73] 8} 95 (106 |117 | 128§ 139 | 150 |.160"
. . 11/8" 265 ¢ 50 ‘69 86103 120 | 137 § 154 {171 | 188.{205 | 222
Il/& 326 50 ° 78 {10311281153° 178 {203 1228 | 253 |278 303
- o
(Parallel (Sexies
- e Yo ‘ Volunme) Pressure)
G a ?
" 45. A1l inch nozzle will discharge N
171/ 2.' and * « According to the .
1:1/4 ‘ | guide plate, what will the other two
v , nozzles discharge * ,
’ ! I and * nf " . .
. . o, -
--SIZE OF G.P.M. 'PRESSURE OF LENGTH QF 2 1/2-INCH HOSE LAYOUT
NOZZLE NOZZLE IN /100 200 300 400 S00 600 700 800 900 1000
- POUNDS I.BQUIORED PRESSURE AT PUMP
. LY * . /
Y 209 50 62| 73| 84| 95 150/| 160 "
11/8" 265 50 69 | 86103120 205 | 222 X
1 ]/./4" ‘ 32¢ 50 78 1103{128§153 {178 | 203 |228 | 253 | 278 | 303 .
(Parallel (Series
‘Volume) Pressure) .
’ 209 gpm 46. The size of the nozzle and smount of
265 gpm hose layout will dotemino the * .

326 gpm




~ 3=

pump pressure ¥ 47.. Pump pressure is also shown on the guide
plate below., From this, if the
operator knows the *
and * o
! _ he can determine the * T . y
' ’ k
. . 4 T ’
. - " — "
SIZE OF ° G.P.M. PRESSURE OF LENGTH OF 2 1/2-INCH HOSE LAYOUT . )
NOZZLE . NOZZLE IN ° 100 200 300 400.500 600 700 800 900 1000 ;.
.o POUNDS REQUIRED- PRESSURE AT PUNP . !
iy 209 " 50 L621 73] 84p 95106 |117 [ 128 139 | 150 | 160 . ~
11/8" 265 50 69| 86|103]120 { 137 §154 | 171 |- 188 | 208 | 222"
o1 /4 326 50 .} 7811031128§153 | 178 1203 |228 | 253 278 | 303
(Parallel — (Series
- Volume) Pressure)
- - ® [N
f-iﬂze nozzle 48, Since pump pressure is given in psi, ¥ .
° amount of hose. layout using the figure above with 100--feet~-of - ‘
) pump pressure « hose laid out, using 1 inch nozzlc the
/’7 ~. pump pressure would bc * L .
P 52 pai S 49. In the figure balow to discharge 265
j e ‘ gpm the nozzle size would be * .
s and wi :h 200 feet of hose llyout, the pump -
. pressure would be * - . )
SIZE OF G.P.M. PRESSURE OF ° . LENGTH O¥ 2-1/2-INCH HOSE LAYOUT
NO2ZLE . NOZZLE IN 100 200 300 400 500 600 700 800 900 1000
y : POUNDS REQUIRED PRESSURE AT PUMP .
3 -
A" 209 50 - 621 73| 84| 951106 | 117 | 128§ 139 |150 | 160 .
11/8" 265 50 69| 86{103{120 | 137 J 154 {171 | 188 205 | 222 . R
? 11/4" 326 50 78 [103|128]153 178 1203 228 | 253 | 278 | 303 .
(Parallel ~ (Series 7
Volume) Pressure)
1-1/8 inch 50, Using the guide platc, 2 layout of ! , -
86 psi 600 feet of hose with a l-inch nozzle the
: pump pressure would be * . . °,
o ) » \
/ Sa
\ 3 9 3
J
- ]
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117 psi . 51. TFrom the iuidc plate.gif ve use a 1-1/4
~ ) inch nozzle with 300 feet of hose layout, ’
the pump pressure would be * . .
: , . SIZE Or G.i.)!'. PRESSURE OF LENGTH OF 2 1/2~INCH HOSE LAYOUT
2 NozzLE .- NOZZLE IN 100 200 300 400 500 600 700 800 900 1000
. : ; POUNDS’ REQUIRED PRESSURE AT PUMP >
1 . 208 50 . 62) 73 810: 9541 ( 1283139 1150 | 160 - .

‘1 11/8" 265 50 69| 86}103{120 171 »_188' 205 1222
. 11/4" - 326 . so - . 1 78l03j128]is3 | 228 | 253 |278-| 303
. RS - - LY ~
(Parallel - (Series
, Volume) Pressure)
128 psi 52. - Using a 1-1/8 inch nozzle with
v 500 feet of hose layout, according to the ;

guide plate the pump presfure is *

a ! . o '

~ R [ U ,2,_.0__...

SIZE Or G.P.M. PRESSURE OF LENGTH OF 2 1/2-INCH HOSE LAYQUT

.- _NozzLE NOZZLE IN 100 200 300 400 500 600 700 800 900 1000
_ POUNDS ‘ . . RBQUIIED PRESSURE ‘AT PUME y
1 209 50 . 62] 73| ‘84| 95| 106 | 117 -128§ 139 150 | 160
1 i/t" 265 50 69] 86{103120 | 137 [ 154 |171 { 188 éOS 222
11/4" 326 50 78110311281153 | 1781203 [228 | 253 {278 | 303 _"
R (Parallel - (Series —;

, " Volume) Pressure). v




- et .o ~ v
137 . _ 53. Using a 1-1/4 inch nozzle with 600"
’ .. feat of hose layout, thepump pressure
> ", would be * . : . .
® [N . <

“SIZE OF . G.P.M.”  PRESSURE OF " LENGTH OF 2 1/2-INCH HOSE LAYOUT

NOZZLE NOZZLE IN 100 200 300 400 500 600 700 800 900 1000
" POUNDS REQUIRED PRESSURE AT PUMP'

LI 209 50 62| 73 128] 109 | 150 | 160 |

11/8" > 265 SQ. ' 691 86 1881 20S § 222

1 u4" G 326 50 1781103128153 [ 178 | 203 |228 {253 |278 | 303

) (Parallel (Seriee
‘Volume) <« Pressure)
203 psi - 54. w1th12 900 feet -hose layout, using ‘
a 1-1/8 inch poazle, the pump pressure,.
is * [ . . .
‘e
- P ) . / s —
SIZE OF  “G.P.M,  PRESSURE OF LENGTH OF 2 1/2-INCH HOSE LAYOUT
. NozzLE NOZZLE IN 100-200 300 400 500 600 700 800 900 1000
POUNDS REQUIRED PRESSURE AT PP -

b U 209 50 - . .62] 73} 84§ 951106 | 117 | 123] 139 | 150 | 160
11/8" 265 50 69] 86{103{120 | 137 § 154 |171 | 188 | 20s | 222
118" 326. 50° 78 |103{128]153 {178 203 228 253 [278 | 303

- " (Parallel (Series

Volume)

Pressure) “

-~




205 psai . 355. Thus far you: haye learned the meaning
' ’ of hydraulicl, gallon flow per minute from = |
various nozzles, the difference betveen i
| . -single stage and multiple stage pumps ;
and the use of the pump operator's .
. . _guide plate. We will mow go into rule
) - : of thumb. This includes measurement
and weights and their relationship o the .
. fiu sexvice.

-

NO response required . . 56. Measu¥ing the area of a room we .
. . multiply length x width. If you want to
-/ . find the area of a room, lot, i:tc., you
% . ) siuply multiply" . X
bl 3 - ¢
- ~ . . ]
leagth x width > - 57. To arrive at an answer in square - ’
. Vo ) feet, we multiply * . P
as in figure "A". What is the .area of
figure "B" * .
& 14 :
. 2 FI. | ' _3FT. a
. . ' R
| ; A
s m......‘.gottoo -kﬂﬁn. 2rF. accnoaa.a‘-lzo;loat-q—._.;o..aoooulno
+ : : ]
! . : ’
R - . B Page 2
length and widtch . 58. A room 10 feet lo#ig and 10 feet wide
6 83 fr N will have .an area of * . .
100 sq ft. . " 59. The area will usually be in square .

. feet; therefore, measurements in
' > ' square feet will usually be the

-

- -

3 M P
* ‘ &

area . . 60. 7Tn find the , of a room
: . . we multiply - X .
_area 61. The ' of this figure is
length x width - L g e "
. ¢
*
6 FT. '
8 FT.
- ‘ ¥ 11




-

area & e 62. To find volume -we multiply area x

48'sq fc . . height. If you know the area and the’ o
height apd you want’ to know the volume
you should * . <
. multiply area x height . 63, 'rhe ai:ea of a tank is in square yards
) and is 10 yards’ high 'ro find the volume _
. A g you must * "x - .
multiply area ; height 64. Volume is given in cubic measuremart,
(multiply area x 10) 80 when you multiply area x “height, the
. . D volume will be in * \ .
cubhic measurement 65. When multiplying area x height, the

volume will heé in *
and when multiplying length by width the

aréa will be in * ﬁ .
cubic meuureﬁent 66. Any figure in cubic measurement v.ill
square measurement ‘ be the volume; thus if a tank holds 100

cubic feet of water, this is its

€
. x *

*

volumé ' " . 67. A tank that has in area of 10

- square feet ‘and is 5 feet high would have
a . of .
vclume * + . . 68. A tank has a volume of 50 cubic feet.
50 cu. ft. We. arrived at this measurement by‘ k ?
T x .
multiplying area. 'x height 69. Multiply ng aréa x height gives you_ . I
S e e Tthe T Y ;- for example, an
) area of 5 square feet with a height of -
N 5 feet will have a of & .
\ - —~ ' L,
volume ‘ 70. A warehouse on XYZ Alr Force base
volume measures 130 feet wide, 260 feet long, and
. 25 cu. ft. s a ceiling height of 30 feet.. The area of - ’
) ' ’ the warehouse is * and it
" has a volume of * . .
' 335800 .square feet 71.- To get area in square measurement
1,014,000 cubic feet - . - we k%

and to get volume in cubic measuremant ve

[§
-

multiply length and width " 72. When mulciplyin; length x wideh, ve

B multiply area and height’ - get in *
) and mltiplying area x . .

height, we get . . in * .




area

~volume
cubi~z measurement

Rule of thumb

Rule of Thumb (RT)

.

8. 3 1bs
rule of thumb (RI)

209
627 -
5,204.1

w
Ei‘

8
— —-8.31bs -

‘8.3 1bs
231 cubic

8.3 1bs
. 16.6 1bs
462 cubic inches

8.3 1bs
231 cu. in.

square measursment

" weight of one gallon water, which is
*

“gallon of water. With thig in mind we

- is .

73. The Fire Service uses many "Rulc of
Thumb" (RT) figures. Figures that are
adjustcd for easier use are termed
figures.

74. The term "Rule of Thumb" muy be
abbreviated as RT; thus Rule of Thumb
may be written as .

75. If you wish to ibbrewiate Rule of
Thumb you may do it with .

76. The figure 8.33 1bs may be adjusted
to read 8.3 1bs for easier vse. The ad-
Justed figure 8.3 1bs becomes a *

77. The (RT) weight of one gallon®of
water iz 8.3 lbs. The figufe for the

is a %

78. At 50 psi nozzle pressure a 1 inch
nozzle will dincharge gpm,
if the water is disgharged for 3 minutes,
there would be gallons
discharged and it would weigh

1bs.

79" The (RT) weight of one gallon of

vater is * . Therefore,
to find the weight of 10 gallons of water
you iopld_nnl;ip}y 10 x * o

80. There are 231 cubic inches in one

could say one gallon will weigh#*
and contain * inches.

8l, Omne gallon of water contains 231
cubic inches and would weigh*

thus, using RT, two.gallons of water
might weight * and contain
*

82. The RT weight of one gallon of - .
water is * and contains *

83. There are 693 cubic inches in

3 gallons of water. We arrived at this '
answer by multiplying 3 times the cubic
inches per one gallon of vater, which :

13
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. Onz Cubic Foot of Water .
1,728 cubic inches

1,728 cu. in
231 cudin
8.3 1bs

1,728
62.5 1lbs

»

62.5 1bs .
1,728
7.5

-~

84. The measurements of the figure

" below are; length 12", width 12" and

height 12"9 which means one cubic foot""‘ e
will contain cubic inches.

85. The figure above shows one cubic
foot of water. By multiplying. area in
square inches x_ in: inches
would mean one-cubic foot contains *

86. One cubig foot of water contains

* - dwhile one galléon

of water contains * . ,and the
weight of one gallon of water is (RT)

* L]

. 87. One cubic foot; of water will weigh -
62.5 )lbs and contain cubic -

inches. This would mean 1,728 cubic
inches of water will weigh #* .

88. One cubic foot or 7.5 gallons of
water will weigh#® . _and .
contain cubic inches. From

this 1,728 cu. inches of water would

equal gallons of water. \

>

89. One cubic foot will hold

gallons of water and.would weigh *

we could also say that 1,728 cu. in. will
weigh * ) because 1,728 cu. in.
is equal to one * .

Ve )
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7.5

62.5. 1bs
62.5

1 cubic foot

15

90. Thare are 7.5 gallons (RT) in che
cubic foot. Therefore two cubic feet
m. ht hold gallons.

91. The number of-gallons in ome cubic
foot is ¥ vhile the number
of cubic inches in one cubic foot is

7.5 gallons
1,728

7.5

92. One cubic foot will hold

gallons of water. Therefore, a swimming
pool with a volume of 3,500 cu. ft. would

62.5 1bs
1,728 cu. in

hold gallons of water.

93. A cubic foot of water will weigh':.
* «  and contain ¥

and hold gallons.

94. One gallon of water will weigh (RT)
* and contain .

7.5

8.3 lbs
231

.cubic inches.

-

95. The weight of one cubic foot of
water is ** The number
of gallons a cubic foot will hold is
ok + The weight of one

62.5 lbs
7.5 gals
8.3 1lbs

23} cu. im.

>

HOSE CONNECTION

-

k4

. CROSS

40

{)

~

a

gallon of water is **
+ The number of cubic inches
in one gallon of water is **

96. PFriction loss is the pressure lost
due to friction; (see figure below) thus,
friction loss is the loss of

due to friction.

FRICTION

ny

s

SECTION 2 1/2" FIRE HOSE




preesure .+~ 97. Friction loss in a hoae is a loss

T of due o friction; and
this loss of . is called
* X :
pressure § 98. "In the figure below, water rubbing
°  pressure - against the inside of the hose causes
friction loss | .

HUSE CONNECTION :

nangnd g TSI ] I

» ’ Al

CROSS SECTION 2 1/2" FIRE HOSE

<

14

Friction 99. When water rubs againlt‘éhc inside
of the hose it causes ,
resulting in a loss of : o
" Friction ‘ 100. A pump produces 100 psi and the
pressure . nozzle at the end of 500 feet of hose
has only 50 psi pressure. The pressure
lost is due to " ‘and
is called * . .
friction 2 101. Pump pressure is 200 psi, nozzle

friction loss ' pressure is 50 psi, The loss of 150 psi
S ~of pressure is due to friction. From
this we could sdy friction loss is the

* .

*

loss of pressure due to friction 102. Friction loss is overcome by
increasing pump pressure, so in order

- to overcome * ° you
*. must increasg * ) .

friction loss 103. Friction loss. in hose is dctcfuincd
“pump prcasure by the size of the nozzle; for example,

standard nozzles, which are *# °,

and inch, will have different

rates of * ) .

16
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—.

——_1, 1-1/8 and 1 1/4

friction ‘loss

size of nozéle and amount of hose
laid out

1C psi

10 psi
20 psi

50 psi

600 feet

10 psi
18 psi

18 psi

36. ?si
20 psi

104, Friction loss is determined by the 2
size of the nozzle and the amount of hose

" lay out. - If the pump operator must .

determine the amount of friction loss,
‘he: -must first know *

— .

105. Using a l—inch nozzle, the friction
loss per 100 feet of 2 1/2 inch hose is
10 psi (RT). This means each 100 feet

of 2 1/2 inch hose will have *.

friction loss.

" 106. Using 2 1/2 inch hose, the frictiom

loss for a1l inch nozzle per 100 feet is
* . ; thus, the friction
loss in 200 feet would be * ..

107. Using a 1 inch nozzle, the friétion
loss for 500 feet of 2 1/2 inch hose
would be * .

108. A pump must overcome 60 psi of
friction'loss and the nozzle in use is a
1 inch nozzle. The amount of 2 1/2 inch
hose laid out is *

REMEMBER: Using a 1 Inch nozzle on 2 1/2
‘inch hose the friction loss is 10 psi per

each‘100 feet.

109. Friction loss, using a 1-1/8 inch
nozzle is 18 psi per 100 feet of 2 1/2
inch hose. Using a 1 inch nozzle, the
friction loss is * and | )
using a 1-1/8 inch nozzle it is .

110. TFriction loss per 100 feet of 21/2
inch hose using a 1-1/8' inch nozzle is
*

111. with 200 feet of 2 1/2 1inch hose laid
out, using a 1-1/8 inch nozzle, *the

friction loss should be * and
using a 1 inch r.ozzle, it would be . -

* .

112, There is 700 feet of 2 1/2 inch hose
laid out and there is-126 psi frictionm

loss. The nozzle in use must be a
* L 2

17
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1-1/8 inch

75 psi

25 psi

400 feet

10 psi
18 psi
25 psi

nozzle

amount of hose laid and size of

nozzle .
8.3 1bs
7.5

. 231
.1,728

Q

No Response

2

Required

"
4

&
e

113. Using a 1 1/4 inch nozzle, thers is
25 psi friction loss per 100 feet of
2 1/2 inch hose. Thcrnfort, the friction

loss in 300 feet would be * . .

114. Using a 1 1/4 inch nozzle with ioo
feet of 2 1/2 inch hose-laid out, the
friction loss would be * _ . .

115. 1If a 1 1/4 inch nozile is in use and
there is 100 psi friction loss then there
must be. feet of 2 1/2 4{nch
hose laid out.

~

'116. The friction loss .per 100 feet
of 2 1/2 inch hose using a 1 inch nozzle

is * - and using a' 1-1/8 inch

nozzle is * and using a

1 1/4 inch nozzle is * . .
| REVIEW o

117. At this point in your program you
have learned that the pump operator mist
knqw two things when determining pump
pressure; ‘the amount of hose laid and the
size of the . You

should know that to determine friction loss
thé pump operator should know the same

two things as when determining pu-p.prtssure..

With this in mind the two things the pump

" operator must know to determine friction

loss is * and *

You have also learned many "Rnle of” Tﬁunb”

figures, some of which are; the vnight

of one gallon of water, which is *

that the number of gallons in one cubic

foot is _ that one gallon of

water contains e cubic inches

and that in one cubic foot there are
cubic inches.

AT THIS TIME YOU SHOULD TAKE A 10-MINUTE
BREAK. AFTER YOUR:BREAK, RETURN TO YOUR
PROGRAM.

118. At this point we will take up Suction
and Drafting, along with the advantiges.
and disadvantages of fire streams.

o

18 ‘
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atmosphere

atmosphere

atmospheric pressure

atmosphere

atmosphere
14.7 psi

~

pressure
pressure
14.7 psi

};Ee‘ésur\e‘
sea level .
14.7 psi

147 P81 7

o

119. Tae word atmosphere refers to the
air that surrounds the earth. For
example, the air we breathe is referred -
to as C .

120. The air that surrounds the earth
is called . .

121. since the atmosphere exerts pressure,
it is called "atmospheric pressure" and
and is given in psi. For example, the °

* - is 14.7 psi at sea
level. : , .

122. Pressure is applied on all things
equally by the .

123. Atmospheric pressure at sea level
is 14.7 psi; thus, the pressure exerted
at sea level by the is

* - .

124. Atmospheric _____exerts equal
pressure on all things. For example, a
surface of water at sea level will have
a _exerted on it of *

o

125. Atmospheric - 1is
exerted at * in ‘the
’ mmc of * 7 - 'Y

126. Atmospheric pressure is exerted

equally in all directions. In the figure
below it is easy to see that the
is exerted equally *

ATMOSPHERIC PRESSURE IS L,
EXERTED EQUALLY IN,
- ALL DIRECTIONS '

147 P81

——t

<

19
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. e 70 o ' N i

N
T

. prassure N 127. Ay object coming in contact- with
in ail directions - the atmosphere-at sea levél will ‘have:
" pressure exerted upon it equally %
« ’ . . . of * .
in all directions : 128. 1In figure !B" pressure in the straw
14.7 psi . "~ _has been increased to *- ) ~

causing the water to go down. In figure
"C" pressure has decreased to *
_causing the water *

. ' 15.7 »s1 . ’ 13.7 Pt

\ \

14.7 PS8y -

D‘

. C
15.7 psi - - 129. 1In figure "c" pressure in the straw -
. 13.7 psi has decreased which will cause the water
to go up in the straw to * ] .o
“oasy et oz -

\ v

T 147 P8 U VR ¥ Y
N L
' R ~ ) . -
. .~ c .
g0 up 130. If pressure exerted on water is
" equal on all sides water will not move,
\ but if pressure is increased or decreased
\ on one side water * s
b’ . o’
o 405
| Q .




'131. In figure "A" tha ?ﬁa;pge is
es and the water

will move
equal on all sid .
R * f move, but in figure "B"
’ ‘ the pressure is not equal and the water
- . )
PUMP A" PUMP g
< 147 eSl, N\ I g 13.7 PSI
2 . —————t ] -
ATMOSPHERIC |~
PRESSURE -
EXERTED
147 PSI
[
INTERNAL PRESSURE — = " = e e INTERNAL PRESSURE o e —
. EQUAL TO THE :'_.." e— = « LESS THAN THE oo —
EXTERNAL PRESSURE 0" T —mEXTERNAL PRESSURE =% == —
",‘- VUL SRR S SO A K N
will not 132. Vvwhen the punp decreases pressure
will move in the hose (figure B) water will rise
. . toward the pump. - The more pressure
decreases the higher water will
* the pump.
- PUMP A" PUMP B -
14.7 PSI 5 13.7 P81 N
1 ~ Atmosemenic
! ,  PRESSURE
> P EXERTED
. 7 -\ 147081 . -
N -
INTERNAL PRESSURE —= "= e INTERNAL PRESSURE —_—
EQUAL TO THE ——— < (ESS THAN THE oo —
EXTERNAL PRESSURE o' o ——EXTERNAL PRESSURE T ~= —
T T e QESULTS: DRAFT e e e o

RESULTS; NO ORAPT

’

rise toward

will rise

[

133. If the pressure in the hose is
13.7 psi and is decreased to 12.3 psi,
this simply means water *_

higher in the hose.

134, Once the water begins to
in the hose, ‘the pump is said to be ,
drafting; thus, for water to

in the hose the pump must be

21




a

rise 135. ‘rhe punp«dccrcd;d pressure in -
rise the hose causing a draft. If the -pressure )
drafting ’ in the hose is less than the pressure ,

, » outside, then the pump will . &é
i . , . - 5
draft 136 In figure "A" the pump will not s

but in figure "B" the
pump will ~ , because **
: con PUMP “A": PUMP B

14.7 PSI | AL

ATMOSPHERIC
PRESSURE
EXERTED
147 #Ci

INTERNAL PRESSURE . —— =T £ e INTERNAL mssun..‘:.“".'_
EQUAL TO THE! = oem o > LESS THAN THE oo o
EXTERNAL PRESSURE’ I_‘:_‘—" —EXTERNAL PRESSURE 5 0

' RESULTS: NO DRAPFT * oo’ s s ot cvsmemmsmrs I!SUUS: ORAFT G | S S S——

t

——draft " 7777, 137, When the pressure in the:suction

draft . hose {s decreased .434 psi water will
the pressure is less inside be drafted 1 foot high. To draft water
: . the hose, ' 1 foot high, pressure must be decreased - -
——-———than--1t-18--outside the hose -~ — - - _ . '
434 psi 138. The amo_uht: of pressure decrease C .« e
. ' necessary in a suction hose to draft .
0 * water'l foot:\high 1. _ . “
434 psi ' 139. - To draft water two feet high ,
. ) would require a pressure decrease in the
. J suction hose of * "
.868 140. 1If a pump decreases pressure. in ‘

the suction hose 1 psi, water will rise

2.304 feet thus, a 1-psi decrease of .
preéssure in the suction hose would cause ..
the water to be drafted or rise * " .

»

2.304 . “141. A 2-psi. ciecreue of ptcuu'n in the
suction hose would cause the water to
- * - . high,




rise
4.608_ feet

feet

2.;
6 feet

=8
~ &

1

drafted (raised)

6.912 feet

pressure
1l psi

pump-primer

pump~primer

-

atmospheric pressure = T —

‘created vacuum .

142, With a l-psi pressure decrease in
the suction hose, water will be

“draf * high. Therefore,
vith“s 3-psy decrease water would be
drafted * - . high.

143. 1f the pressure in the suction

" hose is 10.5 psi and the atmospheric

pressure on the outside is §3.5 psi
the water will be *

high.

144. To draft water 2.304 feet we

must decrease the in‘the_
suction hose * -t

145. Standard AF fire pumps will not
pump air; therefore, a device known

as a pump-primer is used. ' In order to
create 'a vacuum we must use a * )

146. A devicé used to create a vacuum
ig & * . .

147. when a pump-primer decreases
pressure in a suctiop hose below
atmospheric pressure it is creating a
vacuum. If the pressure in the base

is 3 psi below * . .
the pump-primer has B .

148- The height water will be drafted

depends on how much_vacuum-the—pump

4

vacuum
drafted (raised) -
2.304 feet high

¢

decreases

to decrease the pressure in
the suction hose

the wvater to rise (the water
is drafted)

primer creates. For example, if the

pump-primer creates enough
to decrease pressure 1 psi, water will.
be * B _{'a - °

149. When the pump-ptimet creates
vacuum, the pressure in the suction

hose .~ . 3 thus tie purpose
for creating a vacuum, is had
causing * . .

150. Alsuming perfect conditions,’

water can be drafted to a maximum height
of 33.9 feet. This would mean the best of
pumps could not draft water over -

high,

23
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33.9 feet

~ I

33.9. ‘

. maximum drafting height of water,

maximum drafting heizht of water

fog stream

L

fog stream ' -

straight stream

fog stream

atraight stream ¢

151. To find the maximm draftiang height

. of vater, which 1s * s WR

multiply atmospheric pressure x 2.304
feet. By mlciplying these f.vo, your
answer would be the * .

152. Assuning-perfect conditions, 33.9
feet is the figure for the #**

153. . Thae fire service uses two types cf
fire strem, ‘one of which {s the fog
stream. ‘One type fire stream used in

the fire service is the
* ' T,

154. Another cypc stream is thc straight
stream; -thus, :the two types of fire
streams most generally used are the

* : and the x .

155. 1In the fire service two types
of fire stresms used.are the *
and the #* , ~ .

156. Each type fire stream has its
own advantages and disadvantages.

\\ In order to use these two fire streans

advantages
disadvantages

fog stream -

, straight stream

disadvantages-
advantages:

124

.cooling effect °

cooling 'cffect
straight stresm

effectively it is imporcant

. to understand their

and : .

157. ‘When using either ﬁrc atrcn,
whether it is a * or a .
* the fire protection
specialist should understand their .

° and .

e

158. " One advantage of a fog stream is its
greater cooling effect. The: fog stresx
covers more than the straighc scrun'

thus, giving it a great * ! : .

159. Using a fog stream, more water
surface is exposed to the heat over a -
larger area giving it a grucer *

than a * .

160. The more water surface expo“d

to the heat the greater the * ’
Therefore, if you want a greater cooling
effect you must have more *

24 .
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-

cooling effect -
water surface exposed to the hcat

water surface area exposed to thn
heat

-

cooling effect
cooling effect
smothering effect -

cooling effect -
smother;ng effect .

.
-

steam - F e

steam
smothcrin§ effect

converted to steam

water into steam

L% N\
o
o~
-~

5 -

steam
smothering effect '
coolig effect

fog stream
straight stream

.its cooling éffect and its
~ smothering . e
cffect

2 larger water surface exposed
heat
water being converted to steam
" displacing oxygen

'lnd its * . . .

165. 'When water is applied on a-fire by’

l‘ ’ o o ’ ‘k‘,

161. The greater the cooling effect the

more *%. o e .

162. One advantage of the fog straaméih
its * . while another ‘{5 its
smothering effect. Therefore, two “
advantagc; of the fog ‘stream are its’

“and its * * .

163. Applying a fog stream on a fire has .
two advantages; they are the *

-
-’

164. Steam ihochers a fire by displacing v
the oxygen. Therefore, to. smother a fire .
by displacing the oxygen, water must be . ,
converted to X ., .

a fog stream it may be converted to ’
displacing the oxygen, chereby causing a .

166. The more water converted to‘steam " -
the mors oxygen it will displace. Therefore,
to smother a ‘fire with a fog stream, water

nust he * - s e

= a

.

.167. Snothcring a fire with water, thus

displacing the oxygen, is done by
conycrting * .

«

i
-

168. Hatcr applied to a fire in the
form of fog may be converted to

causing a ‘ ot while some
of the water may absordb heat causing

as* s "o

169. The fire service uses two general . ‘ f
types of fire streams. They are:** )

170. Two advantages of fog stream are: .
ik ..

171. The cooling effect of a fog stream
is the resuit of *=*

and the smothering cffect ig the

‘result of ** .

-172.° A fog s;rclm has a much shorter

range than a straight stream, meaning
a disadvantage of ‘the fog stream is
its * . e
« ~e

25




‘173 One diudvannge of tho fog stream

shorter rangs
- v is its * _ .
dhorter range 174, Another disadvantige of the fog-
® , stream is very little penetration; thus, -
. A : " two disadvatitages of thé fog stresm are :
', : vtry ,little - and its -
penetratiin s ' 175. One diudvanca;c -of the fog stream
shorter range : other than its short range, 1s very little
penetration 176. 1Tvo disadvantages of a fog stream -
are ** T ’ .
its shorter range and little or 177. A fog streasm is one type fire stream
umited p.nctntion w}:_il‘e another type is the *
straight stream = ' &°178. The straight stream has & lonpr
. . . Tange. than the fog stream. Therafors,
* . one- advantagc of the stra:l.ght stnu is its
o * . ‘ ) i : B . g . £
. ’ ‘w . '.,. u o ’ : - = ¢ ;
longer range 179. ’rhe straight stream his a longcr - A
: : i range and a more peénetrating effect than ' :
e . * the fog stream;.thus, the idvantages of
: . . ' the straight ltreu aze its *
. andwnore kL '. j .
\ T . a ‘ o
longer range ’ 180; 1Two advantagu of the ltrnighc '
penetrating efféct- stream axe * . and more - .
longer range » 181. The straj.ght"s;regﬁ has \little vater .
. ' penetrating effect . surface exposed to ‘the heat, as compared .
- . ot to the fog stream; thus, a disadvantage
L e : . of the straight stream is * .
little water surface exposed to 182, Two advantages. of a straight !
T to the heat stream are its ** . . whilc
‘ - : A the disadvantage is ** ‘
| — = o
] lon;ot range and more penotnting 183. Capacity msans the amount of ‘
effect ’ water that can be delivered under - ..
littlo water surface exposed to epeciﬁ;d conditions. Therefore, tho oo
hut oo . capacity of a fire stream is the amount . :
) of * ,

L ' water that can be dgliv'nrekd under 184.- Under lpccified"conditionq,
" specified conditions ' capacity means * .

26
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the amount of \utu' r.ha: can. be > 185. The lize ot the nozzle mt be
delivered . considered whén figuring the capacity of a
fire stream. When figuring the capacity
of a fit! stream we must consider the
*.

" size of the nozzle . 186, One of two things taken into :
: consideration when figuring the capacity

’ ° of a fire stresm is the’
» o ®

size of the nozzle . 187. : You wish to know the capacity of a
‘ fire stream: One thing you must take

into account is * ) .
- ) _ ; .

the size of the nozzle 188. Veloéity of water, refers to the
‘ ‘ speed of the water. If the speed of the

water in a hose is 10 feet per second,

then this 9111 ‘be 1its

!

velocity 189. The capacity of a fire stream is
determined by the *
and * P .

size of the nozzle and wvelocity  190. If watetr is moving at a rate of
of the water 100 feet per second through a 2 1/2 inch
- N hose, this rate or speed of the water is
a ’ called .

velocity - . - 191. To determine the capacity of a fire

stream we must know the speed or
of the wvater and the
%* o . . - L ..

velocity ‘ 192. The sizeé of the and the
of the nozzle of the water will determine
. the "  of a fire stream. -

nozzle 193. Whan determining the capacity of
velocity (speed) ’ a fire stream we must know two things,
capacity *  one of which is the size of the nozzle

: the other is the * . .

LY

velocity of the water 194. Pressure exerted against the intake
: side of the pump is called intake pressure,
v-rhilc nressure exerted hack against the -
diocharge side of the pump 1is called
back]/ .

.

pressure. 195. The pressure exerted back against ]
' the pump is cniled * ) /




back pressure - 196. Back pressure is caused by ‘the -
N . veight of water forcing back against
the pump; thus, any pressure caused

by the ___of the. vater .
forcing ‘ ___ against the pump
is called * ~ - .
‘weight , . 197. Back pressure is-caused by the
back weight of forcing *
. _bazk pressure ) L .
watef ) 198. Bick pressure is figun& by the

weight a:;d height of the water.. From
the figure below if the water is
raised 6 feet there would be-a *

) of . psi.

~ back against the pump

>

- ﬂ ._"__ Q ¢
== e
== 1=
' =N 1 = i ==
1YL 434 LS, 868 1BS| 1,302 tss _
back pressure 199. From the figure below, if tha v‘utir is
2.604 "1 foot above the pump it would:have a. '

LI of : psi.

i

g . 27
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,back pressure ¢ ‘ : _ ..200. For each ‘foot water rises-in the ,
434 hose, pressure will be exérted baék against

)

the pump in the amount of * .
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back pressure
434 pei -

back pressure
rule of thumb

' 5 psi

201. This figure shows 144 columns of
__water 1 foot high (12 x 12 = 144).
column will exert & downward pressure of

904
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When drafting water, the amount of
pressure decrease needed in the suction
hose to raise water 1 foot is *

203. If pressure must be decreased in the
suction hose .434 psi to raise water
1 foot the water must exert a downward

pressure of * ‘per foot.

204, If water is raised 12 ‘feet (about 1
pump, then to figure the

story) sbove the $
* ve must multiply 12

*205, For each 12 feet the water rises
above the pump, we will have 5.208
psi of *.

RN R IETRE

. t , We adjust
e 5.208 psi to 5 psi for easier

use; thus 5 psi bacomes a *

206. The XTI for back pressure per each
12 feet of.rise above the pump ia
* LI

When figuridg back pressure we
never figure the first story of a
building. Therefore, if the nozzle
is raised .to-the second '
will have only *
* ceL .




- . i -

5 psi 208. The RT back pressure per each
* . back prassure 12 feet of rise is 5 psi. Therefore,

if the nozale is raised 4 stories or N
36 feet above the pump, the * ' a
will be. # . e

back pressure . 209. . To overcome baik presgure we

15 psi . 4ncrease pump pressure.- If the nozzle’
is raised to the third story, v&vill

N have ) . psi of

and to overcome this,.we * .

10 210. To overcome back pressure we must

back pressure * ’ , . b ‘

increase pump pressure
increase pump pressure -211. The increase in PUmp pressure must
: be equal to the amount of back pressure.

if our back pressure is 15 psi we must

~ . * L in the amount of
LIE i to maintain -standard
* g ) — . .
increase pump pressure 212, Back pressure is naver: figured for
15 psi . less than 5 psi. 1In other words, 1f the )
nozzle pressure ‘ nozzle is raised only 6 feet sbove the
- pump, we would ) figure any
LR . i T .
not- . 213. If the nozsle is not raised at least
‘back pressure . 12 feet above the pump you would
figure * i
not ’ 214. If the nozzle is carried to .the Sth
back pressure floor of a building, the back pressure
) would be * and to overcome
this we must * - ) in-the
amount of *' . ‘ .
20 psi ¢ _215'. Back pressure is *# .
increase pump pressure - . and 1s overcome by #** .
20 psi -
the weight of the water forcing -216. The fire depnrtmént has numerous .
back against the pump . sources from which it gets water., Of thesge
increase pump pressure . . the most common is, the fire ‘hydrant, The .
K . RN most common water supply is the * .

’ , , ., .

fire hydrant . 217 The m'o‘u;- common water source used
: by the majority of fire departments ic
the * .

n fj.re hydrant ' " : o




