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Mission Statement

The mission of State Fire Training is to enable the California fire service to safely protect
and property through education, training, and certification.

California Fire Service Training and Education System
The Cadlifornia Fire Service Training and Education System (CFSTES) was esablishe provide
o&?

a single statewide focus for fire service fraining in California. CFSTES is e of all the
elements that contribute to the development, delivery, and adminigtratiofyorraining for the
California Fire Service. The authority for the central coordination Nifeffolf is vested in the
Training Division of the California State Fire Marshal's Office withifoversight provided by the

implementation of standards and certification for the g Tire service. CFSTES manages
the California Fire Academy System by providing siERddidized curriculum and tests;
accredited courses leading to certification; apg 6@ gridardized training programs for
local and regional delivery; administering the ation system; and publishing Career
Development Guides, Instructors Guides, SiudenfiManuals, Student Supplements, and other

related support materials.
This system is as successful and effec@sfe people involved in it are. It is a fire service

system developed by the fire service, fire service... and we believe it is the best one in

the country.
Acknowledgment
State Fire Training co d e development of the material contained in this guide.

Before its publicati wide Training and Education Advisory Committee (STEAC) and
es (SBFS) recommended this guide for adoption by the State Fire

the State Board ©f
Marshal (SF & is appropriate for fire service personnel and for personnel in related
occupatiogs Tyat ar&pursuing State Fire Training certification.

State Board of Fire Services.
The role of CFSTES is one of facilitating, coordinating, a :@ sIStipg In the development and

f Ken Pimlott
| Acting Director of CAL FIRE

Tonya Hoover Vacant
Acting State Fire Marshal Assistant State Fire Marshal

Mike Richwine Ronny J. Coleman
Chief, State Fire Training Chair, STEAC
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-
v
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Course QOutline

Course Objectives: To provide the student with...
a) Information on driver responsibilities, recognized standards, and related ire
apparatus.
b) Information and techniques on basic inspections, documentation, inten@nce,
and troubleshooting fire apparatus.

Cc) Information and techniques on driving and positioning fire a w
d) The opportunity to increase their driving skills during simulo@ onditions.

Course Content ...............cooo i < ........ , ........................... 40:00
Unit 1: Responsibilities, Standards, and Laws

1-1 Orientation And AdMINISTTAtON oovvvviiniii e it e, 1:00
1-2 Fire Apparatus Driver/Operator ReSponsiilili@s .M ......ovvvvviiiiiii i, 0:45
1-3 Legal Aspects Of Emergency And NonegfiergenCWDIVING ......vvvvvvvvvvvvvvviiviiiiiinn, 1:00
Unit 2: Inspection, Basic Maintenance, Docu ation, and Troubleshooting

2-1  Introduction To Inspection, Basic M@ ince, and Troubleshooting ................. 0:30
2-2  Inspection And Basic Maintego Ofhe Driver And Crew Areas,

Apparatus Body, And Compag AHON e 0:15
2-3  Inspection And Basic Maintenafe€ Of The Frame, Axles, Steering And

Suspension Systems 4 s Wheels, ANA TIFES ....ccovvvviiiiiii e, 0:15

2-4  Troubleshooting T

2-5 Inspection Apd
2-6  Troublesh@®

2.7 Inspectiomidd

2-8 Tro S [

2-9 | ion And Basic Maintenance Of The Starting, Charging, And Other
e

CIHHIC R Y S OIS 1t 0:30

2-10 bleshooting The Starting, Charging, And Other Electrical Systems ................. 2:00
sp€ction And Basic Maintenance Of Brake Systems........oooviiiiiiiiii, 1:30
UBIEShOOTING BraKE SYSTEIMS ....vvviiiiiiiiiiiiiiiiiii i 1:00
Inspection And Basic Maintenance Of Auxiliary And Accessory Equipment......... 0:15

2-1 Inspection DocuMmentation ANA REPOMS. .. .iivviiiiiiiiiii 0:15
2-15  Pretrip INSPEeCHON PIOCEAUIES ... .ciiiiiiiiiii e 2:.00

Unit 3: Driving Practices
3-1  Accident Statistics ANd LIADIIITY ....ovvvviiiiii 0:30

January 2011 Edition
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3-2  Principles Of Defensive DIVING .....viiiiiiiiiees e
3-3  Driving APPArafus TO INCIAENTS .......vviiiii
3-4  Principles Of Off-ROAA DIVING ...vvviiiiiiiiiiiiiie i)
3-5  Principles Of Braking AnNd STOPPING ...+ .oovvviiiiiiiii e

3-6  Principles Of Steering And LOad CONIIOL ... 8

3-7  Driving During Adverse Weather Conditions
3-8  POSIHIONING ARPRAIOTUS ..vviiiiiiiiieeii e

Unit 4: Mandatory Driving Exercises
5-1  Infroduction To The Mandatory Driving EXercises................ Qv evevvvvvvviiniinnn, 0:30

Unit 5: Optional Driving Exercises
6-1  Infroduction To The Optional Driving Exercises ........ \ .

Practice and Testing the Driving Exercises
Unit Tests..........cooooiiii
Review and Certification Exam........................

Texts and References

e Basic Fire Control Module 2A Aut
Edition, Off Road Vehicle Operati
o Cdlifornia Commercial DrivesHandb

500: Standard on Fire Department Occupational Safety and Health Program,

07 Edition
e NFPA 1582: Standard on Comprehensive Occupational Medical Program for Fire
Departments, 2007 Edition
e NFPA 19211: Inspection, Maintenance, Testing, and Retirement of In-Service Automotive
Fire Apparatus, 2007 Edition

January 2011 Edition
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NFPA Journal, July/August 2001 Edition

NFPA Journal, November/Decemiber 2007 Edition

Off Road and 4-Wheel Driver Operational Procedures Manual, Kern County Fire
Department, 1999 Edition

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition

Sacramento Regional Driver's Training Authority Student Manual, First Editi

State of California 2007 Vehicle Code, DMV, 2007 Edition

Title 49 CER Transportation, U.S. Government Printing Office, Octobgr 2006 Edition
University of Michigan Transportation Research Study of 1998, Unive chigan
Webster's Unabridged Dictionary, Random House, Second Editi

January 2011 Edition
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Calendar of Events

DAY | TOPIC TITLE TIME | ACTIVITY EVALUAT
1-1 Crientation And Administration 1:00
12 Fire Appgrlo.’r'us Driver/Operator 0:45
Responsibilities
1.3 Legal Aspects Of Emergency And 1:00 131

Nonemergency Driving
0.1 Infroduction To Inspection, Basic 0:30
Maintenance, And Troubleshooting '

Inspection And Basic Maintenance Of The
2-2 | Driver And Crew Areas, Apparatus Body, And
Compartmentation

Inspection And Basic Maintenance Of The
2-3 |Frame, Axles, Steering And Suspension
Systems, Driveline, Wheels, And Tires
Troubleshooting The Frame, Axles,

Day 1

24 | and Suspension, Driveline, Wheel

0.5 Insp_ec’rion And Basic Maintena 0:45
Engine Systems

2-6 |Troubleshooting Engine 0:30

5.7 Inspection And Basic intengnce Of The 0:15
Transmission And Clutc

2-8 | Troubleshootinggimag Transmission/Clutch 0:15

g aintenance Of The
2-9 i ) d Other Electrical 0:30
2:10 he Starting, Charging, And 1:30

Day 1 Total| 8:00
@shooting The Starting, Charging, And

Oth&r Electrical Systems 0:30
pspection And Basic Maintenance Of Brake | .,
11 1:30
Systems
Troubleshooting Brake Systems 1:00
513 Inspection And Basic Maintenance Of 0:15
Auxiliary And Accessory Equipment '
1:00 Test #1
2-14 |Inspection Documentation And Reports 0:15
2-15 | Pretiip Inspection Procedures 2:00 2-15-1
3-1 |Accident Statistics And Liability 0:30
3-2 | Principles Of Defensive Driving 1:00
Day 2 Total| 8:00

January 2011 Edition
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DAY | TOPIC TITLE TIME | ACTIVITY EVALUATION
3-2 | Principles Of Defensive Driving 1:00 3-2-1
3-3 | Driving Apparatus To Incidents 1:00
3-4 | Principles Of Off-Road Driving 1:00
3-5 |Principles Of Braking And Stopping 0:30
3-6 | Principles Of Steering And Load Control 1:30
Day 3 3-7 | Driving During Adverse Weather Conditions | 0:15
3-8 | Positioning Apparatus 1:00
1:00 Test #2

4-1 In’rroquc’rion To The Mandatory Driving 0:30

Exercises
5.1 Infroduction To The Optional Driving

Exercises

Day 3 Total

Diminishing Clearance Exercise*
Serpentine Exercise*

Three-Point Turnaround Exercise*
Station Apparatus Backing Exerci
Day 4 Alley Dock Exercise™*
Lane Change Exercise
Offset Alley Exercise
Dogleg Exercise
Parallel Parking Exercis

8:00

OO SIS
(S| | = én| & [ &[] =

Day 4 Total| 8:00
7:00

Day 5 Performance Exams
1.00 Cerification Exam

Day 5 Total| 8:00 |

January 2011 Edition
- Vii -
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Topic 1-1: Orientation and Administration

Student information for this topic can also e found in Pumping Apparatus Driver/;
Handbook, IFSTA, Second Edition, Pages 1-10.

Course Prerequisites V
O Fire apparatus driving experience on a public way (two options

m  California Class C driver's license and a signed verificati f Aving'fire apparatus on
a public way.
e Section 4.3.1 of the NFPA Standard for Fire Appa ival/Operator Professional

Qualifications, 2009 Edition.
e Signed by you and your Fire Chief.
m  California Class A, B, or C driver's license wi fireSighter endorsement.

3 Fire Fighter | training recommended.
Student Evaluation 0
O Activities.

= Complete all activities.

O Two wiritten unit fests.
= Eqch followed with grodp
m Al tests must be
® Tests must b

O Driving exercis
= Manip ills fracking and accountability.
= Minj 809®score 1o pass each mandatory manipulative performance test.

gussion.
and passed with a minimum score of 80%.
the instructor after review.

ated to final course grade.
ust pass the class first before taking the exam.
=¥ 50 question multiple-choice exam.
= Minimum 70% required to pass the certification exam.

January 2011 Edition
o1-
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Course Description
3 40-hour class.
®m  Classroom information and activities.
= Reading assignments.
= Apparatus inspection.
= Hands-on driving exercises.

3 Start and end times. V
= Class will begin on time. 0

= Student aftendance requirements.
e Must attend the entire course. 1 ,
e Excused absences may be considered for emerx
O Proper attire.

= Classroom.
e Station wear or equivalent.

e Statfion boots or equivalent.
= Field exercises. 0
Station wear or equivalent.
Station boots or equivalent.
e Helmet.
e Gloves.
O Required textbooks.
= Pumping Appara rivgs/Operator Handbook, IFSTA, Second Edition

m  Cdalifornia erc river Handobook, DMV

= State Firex g student supplement
Cours bjectives

formation and techniques on basic inspections, documentation, maintenance, and
fréubleshooting fire apparatus.

O Information and techniques on driving and positioning fire apparatus.
O The opportunity to increase their driving skills during simulated driving conditions.

January 2011 Edition
S
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Historical Overview

The first course, and foundation, of the current Fire Apparatus Driver/Operator certificati
program was titled Driver/Operator | and II. This course was first offered through the Cali

course objectives and direction was based upon the career development glide,
from the California Fire Service Occupational Analysis. Also used as a ref%
mp

t 1002

the course objectives was the National Fire Protection Association (NFP.
titled: Fire Apparatus Driver/Operator Professional Qualifications.

Since the inception of the Driver/Operator | and Il courses, the d S afld expectations
placed upon the fire service and the professional apparatus er/o or have greatly
increased. Legal, ethical, and operational responsibilities h@veygrownin dimension, requiring
several revisions and modifications to the original Driver/% d II. This most recent
redesign of the fire apparatus driver/operator curricul ompasses these new and
critical responsibilities, while maintaining the foundgtio e original Driver/Operator | and |I
programs. The intent of this course is to maintai Sst level of ability, skills, and integrity
of the professional fire apparatus driver/oper e preparing all personnel to face the

ongoing challenges of their profession.

Desirable Skills
The following skills and senses have b@en folnd to e critical to be a successful

driver/operator:
U Reading ability: for under. all laws, signs, and relevant memos/orders.

Wiriting ability: clearly ly for documentation and reporting.

Mathematical ability: ic glgebra skills necessary for hydraulics.

U 0000

: A critical skill of the professional driver/operator. If Plan A fails, what is Plan
B? If flan B fOllg, what is Plan C, and so on?

peppisory skills: If the company officer is injured or unavailable, it may be necessary for
paratus driver/operator to make officer-level decisions.

ave the ability to remain calm, think, and make decisions under pressure.

ust have the ability to avoid "tunnel vision," always be aware of surroundings and the entire
situation.

O Have the ability to identify safety hazards.

January 2011 Edition
_3.



s% FIRE APPARATUS DRIVER/OPERATOR 1A “”

Emergency Vehicle Operations

NS . . . .. . N8
TRAINING Topic 1-1: Orientation and Administration TRAINING

National Fire Protection Association Standards

The following information is paraphrased from the actual code. The standard listing is i
priority order for this program.

NFPA 1500: Standard for Fire Department Occupational Safety a
Program

O Chapter 5: Training and Education.
®m  Section 5.2.2: Must meet applicable requirements specified in 1002,
= Section 5.3.1: Training provided as often as necessary 1o meet apgli
requirements of this chapfer.

O Chapter 6: Fire Apparatus, Equipment, and Driver/Operator,
NFPA 1001: Standard for Fire Fighter Professio alifications

O Chapter 3: Fire Fighter .
= 3-1.1.1: General knowledge requirements.
= 3-1.1.2: General skills requirements.

NFPA 1002: Standard For Fire Appar river/Operator Professional
Qualifications

O Chapter 1: Administration.
O Chapter 4: General Requirements,

O Chapter 5: Apparatus Equipped a Fife Pump.
O Appendix A: Explanatory Maiggdal.

NFPA 1911: Standard nspection, Maintenance, Testing, and

Retirement of In-Se motive Fire Apparatus
Chapter 1: Admini
Chapter 4: Ge ments

Chapter 6: Qut- iteria.
Chapter (r& pn and Maintenance of the Chassis, Driving and Crew Compartment,
and B .

er 8. |

ection and Maintenance of Low Voltage Electrical Systems.
14: Inspection and Maintenance of Utility Air and Breathing Air Systems.
. Performance Testing of Low Voltage Electrical Systems.
22: Performance Testing of Line Voltage Electrical Systems.
hapter 23: Performance Testing of Breathing Air Compressor Systems.
O ApPpendix A: Explanatory Material,

aaa aaaaqa

NFPA 1451: Standard For A Fire Service Vehicle Operations Training
Program

O The entire standard applies.

January 2011 Edition
_4 -
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Topic 1-2: Fire Apparatus Driver/Operator Responsibilities

Student information for this topic can also e found in the California Commercia
Handbook, DMV, 2008 Edition, Pages 19-23 and Pumping Apparatus Driver/O
Handbook, IFSTA, Second Edition, Pages 1-2, 9, 31-61, 64-65, 73-74, 76-88,,99-1
161, 418-425.

Fire Fighter Injury and Death Statistics

According to NFPA statistics, the second leading cause of on-d ths Jo fire fighters is

vehicle crashes and collisions. Of the 102 fotal "Line of Duty Dglaths" fighters in 2007,

20 deaths occurred in collisions or rollovers. Whether respor%:o emergency incident,
f

or in nonemergency status, safety for fire service person ns alike is of
paramount importance. Not only is it the responsibili irefapparatus driver/operator to
observe and enforce all safety issues, it is the respopsi ¢} fire service personnel to
watch for any possible safety hazards.

Safety

Safety is of the highest importance in € egl of our profession. Regardless of whether
you are responding fo, or involved in, fon active emergency incident, or merely in the
nonemergency status, we all must betglert #® any possible hazard. As a fire apparatus
driver/operator, your primary respnsibility"adnd obligation to prevent any injury from occurring
to both fire service and nonfig e personnel occurs in several areas.

= All personnel mu ed, with seat belts on.

= All cords an C ts to apparatus are removed.
= Apparatug o OOIS are completely opened.
= App us artment doors are closed.

ent’is properly stored and removed from apparatus areq.

ys drive in the defensive mode.
Observe all laws and regulations related to the safe operation of fire apparatus.
Use a spotter whenever backing up or when proceeding forward, if necessary.

e Spotters should always remain in the view of the driver/operator, either by line of
sight or by mirror.

January 2011 Edition
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Apparatus Placement and Operation

Scene hazards include:

Possible building collapse.

Electrical or wire hazards.

Passing vehicles.

Ground integrity.

Civilian or emergency personnel. V
Other emergency vehicle placement.

Weather and topography.

aauoaaaag

Other Responsibilities

A critical responsibility of the fire apparatus driver/oper Nledge of your emergency
response district. Time is of essence in any emergenc ty. A thorough knowledge of
your response district, including traffic thoroughf aMig habits and hazards, will reduce
critical minutes from the overall response time. ipts of importance include, but are
not limited to:

O Hydrant locations and any unusual hy: s, slch as a dead-end main.

O High life hazards such as, hospitalsfiow- a Igh-rise residential care homes, etc.
O High hazard facilities such as, chefgical sforage, radiation, high storage, efc.

O Access problems such as roads, setbacks, loading zones, etc.

&
&

January 2011 Edition
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Topic 1-3: Legal Aspects of Emergency and Nonemergency
Driving

Student information for this topic can also be found in the California Commer

Handbook, DMV, 2008 Edition, Pages 1-18 and Pumping Apparatus Driver/
Handbook, IFSTA, Second Edition, Pages 9-10 and 63-64.

Licensing
Federal

Title 49 CFR, Part 383.23
The Federal Department of Transportation (DOT) is the fede WITh the responsibility
of establishing the basic requirements for the states' ¢ dnvers license programs.

California

Assembly Bill 1648

This bill, effective January 1, 2011, amends SEQtionNs 1808.1, 12804.9, and 15278 and adds
Section 12804.11 to the Vehicle Code. Thgse ¢ s revise and recast the provisions
regulating the operation of fire-fightin e to permit certain persons employed as a
fire fighter or registered as a volunteettire fi to operate fire-fighting equipment only if the
person holds a Class A, Class B, or Clags C ligense, with certain exceptions, and a fire
fighter endorsement issued bydlae Depdiiment of Motor Vehicles (DMV).

Applicants must provide DM f current employment with a fire department as a fire
e fighter, evidence of fire equipment operation

fite fighter examination developed by DMV with the cooperation
of the Office of the Ae Warshal (OSFM), and submitting a report of medical
examination on oved form.

Repealed S nKYof the Vehicle Code
The bill ols&?l three sections of the Vehicle Code that affect fire fighters.
129

tfraining, passing the wri

O Secli , Driver's license fire fighters emergency exemption
L] pied fire fighters from the requirement to have in their immediate possession the
a riate driver's license when operating fire-fighting equipment during an

rgency, or when refurning from an emergency
O Section 15250.6: Fire fighter equipment driver's license requirements
O Section 15250.7: Fire fighter equipment driver's license duplicate fee

California Commercial Driver Handbook (CCDH)
Guidelines and standards based upon CFR, Title 19.

January 2011 Edition
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Minimum Licensing

The minimum licensing requirement to drive fire apparatus in the State of California is a,Class
C license with a fire fighter endorsement. Under this license, the driver/operator may o

drive a single fire fighting vehicle and any passenger vehicle with a GVWR under 2 0
pounds.

Medical Exam Requirements

The medical exam requirement for a Class C fire fighter endorsed driver's licensey a
physician every four years.

California Vehicle Code 0

Code 3 Authorization

CVC Section 30

It is declared as a matter of legislative policy that red i
restricted to authorized emergency vehicles engage
and that other types of vehicles which are engag
hazards upon the highways should be equippe S

CVC Section 165.2
Any forestry or fire department of any publig agefey or fire department organized as

provided in the Health and Safety Code®
Warning Systems

CVC Section 25252

Every authorized emergen
warning lamp visible fro
provided in this code. THis inimum allowable by law.

CVC Section 2 .5
Flashing Heagll S Authorized Emergency Vehicles

Every authorizé€d ency vehicle may be equipped with a system, which flashes the
a
on o

ang sirens on vehicles should be
ice *fire, and lifesaving services;
fivities which create special
g amber warning lamps.

upper-be didrmps of the vehicle with the flashes occurring alternately from the front

head| side of the vehicle to the front headlamp on the other side of the vehicle.
The fldghip@ of the headlamps shall consist only of upper-beam flashing, and not the
other light beam.

fl
tion 25258
Autforized Emergency Vehicles: Additional Lights

An authorized emergency vehicle operating under the conditions specified in Section 21055
may display a flashing white light from a gaseous discharge lamp designed and used for
the purpose of controlling official traffic control signals.

January 2011 Edition
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CVC Section 25259(a)

Additional Warning Lights on Authorized Emergency Vehicles

Any authorized emergency vehicle may display flashing amber warning lights to the fr
sides, or rear.

CVC Section 25268
Use of Flashing Amber Warning Light

No person shall display a flashing amber warning light on a vehicle as permitte is
code except when an unusual fraffic hazard exists. V
CVC Section 25269 0

Use of Red Warning Light
No person shall display a flashing or steady burning red waming light@n a vehicle except as
permitted by Section 21055 or when an extreme hazard e>\

CVC Section 27000(a)
Horns or Warning Devices

An authorized emergency vehicle may be equi Wity and use in conjunction with the
siren on that vehicle, an air horn that emits soun not comply with the requirements
of this section.

CVC Section 27001(a)

Use of Horns
The driver of a motor vehicle when re@sonaldly necessary 1o insure safe operation shall give
audible warning with his horn.

CVC Section 27002
Sirens
No vehicle, except an
person use upon a i siren except that an authorized emergency vehicle shall be
equipped with a iINg requirements established by the department.

is liable for death or injury to person or propeny proximately caused by a
rongful act or omission in the operation of any motor vehicle by an employee

CVQ@ Section 17002

Extent of Liability

Subject to Article 4 (commmencing with Section 825) of Chapter 1 of Part 2 of Division 3.6 of
"Title 1 of the Government Code, a public entity is liable for death or injury to person or

January 2011 Edition
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property to the same extent as a private person under the provisions of Article 2
(commencing with Section 17150) of this chapter.

CVC Section 17004

Authorized Emergency Vehicles

A public employee is not liable for civildamages on account of personal injury t a
of any person or damage 1o propeny resulting from the operation, in the line"@f dutyjof an
authorized emergency vehicle while responding to an emergency call Qr when
immediate pursuit of an actual or suspected violator of the law, or wh Wing fo but
not upon returning from a fire alarm or other emergency call.

Rules of the Road g

CVC Section 21055

The driver or an authorized emergency vehicle is exemp N er 2 (commencing with
Section 21350), Chapter 3 (commencing with Sectio @ 0), @hapter 4 (commencing with
Section 21800), Chapter 5 (commencing with Section @950}, "Chapter 6 (commencing with
Section 22100), Chapter 7 (commencing with Sg€ 48), Chapter 8 (commencing with
Section 22450), Chapter @ (commencing wit

Section 22650) of this Division, and Article 3 (co @pcing with Section 38305) and Article 4
(commencing with Section 38312) of Chadier 5 di Division 16.5, and under all of the
following conditions:

(@) If the vehicle is being driven ingespogpise 1o an emergency call or while engaged in
rescue operations or is being us the immediate pursuit of an actual or
suspected violator of j
except that fire de
emergency cal d from one place to another as rendered desirable or
necessary by emergency call and operated to the scene of the
emergen d from one fire station to another or to some other location by

reason Gl mergency call.

river@f tfie vehicle sounds a siren as may be reasonably necessary and the
isplays a lighted red lamp visible from the front as a warning to other drivers

Effect of Exemption

Section 21055 does not relieve the driver of a vehicle from the duty to drive with due regard
for the safety of all persons using the highway, nor protect him from the consequences of an
arbitrary exercise of the privileges granted in that section.

January 2011 Edition
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CVC Section 21706

Following Emergency Vehicles

No motor vehicle, except an authorized emergency vehicle, shall follow within 300 fee
any authorized emergency vehicle being operated under the provision of Section 5

CVC Section 21707

Fire Areas

No motor vehicle, except an authorized emergency vehicle or a vehicle,of a
authorized member of a fire or police department, shall be operated WIOCK
wherein an emergency situation responded to by any fire department vaRi Xists, except
that in the event the nearest intersection fo the emergency is more Tan 300 feet there from,
this section shall prohibit operation of vehicles only within 300 féet of ergency, unless
directed to do so by a member of the fire department or RElide dep@irtment, sheriff, deputy
sheriff, or memlber of CHP. The emergency shall be dee ceased fo exist when
the official of the fire department in charge af the sc theemergency shall so indicate.
Officials of the fire department, police department artment of the California
Highway Patrol who are present shall make eve 1l event the closing off entirely of
congested highway traffic passing the scene gf emergency.

CVC Section 21708

Fire Hoses

NoO person shall drive or propel any vahicle nveyance upon, over, or across, or in any
mMmanner damage any fire hose or cheicalihose used by or under the supervision and
control of any organized fire depgtment."However, any vehicle may cross a hose provided
suitable jumpers or other apR c§ are installed to protect the hose.

CVC Section 22104
Turning Near Fire ions
No person shall m U- front of the driveway entrance or approaches to a fire

station. No pers the driveway enfrance or approaches to a fire station for turning

a vehicle to x the opposite direction.

CVC Se 22454

SchoolBus: eting and Passing

(@ driyer of any vehicle, upon meeting or overtaking, from either direction, any
bus equipped with signs as required in this code, that is stopped for the
ose of loading or unloading any schoolchildren and displays a flashing red light

signal and stop signal arm, as defined in paragraph (4) of subdivision () of Section
25257, if equipped with a stop signal arm, visible from front or rear, shall bring the
vehicle to a stop immediately before passing the school bus and shall not proceed
past the school bus until the flashing red light signal and stop signal arm, if equipped
with a stop signal arm, cease operation.

January 2011 Edition
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(b) (1) The driver of a vehicle upon a divided highway or multiple-lane highway need not
stop upon meeting or passing a school bus that is upon the other roadway.

(c) Forthe purposes of this subdivision, a multiple-lane highway is any highway that
two or more lanes of fravel in each direction.

Safety

CVC Section 26700(a)

Windshields V

Every fire truck, fire engine or other fire apparatus, whether publicly @r priv@telyyowned, shall
be equipped with an adequate windshield.

CVC Section 27305

Firefighting Vehicles

All publicly owned firefighting vehicles designed for an d Ifyesponding to emergency
fire calls and in combating fires shall be equipped wi s for each seat utilized by

personnel when such vehicles are being operate

Right-Of-Way
CVC Section 21806
Authorized Emergency Vehicles

Upon the immediate approach of auihorize@ emergency vehicle which is sounding a siren
and which has af least one lighted la ibiting red light that is visible, under normal
atmospheric conditions, from g@@isionce of 1,000 feet to the front of the vehicle, the
surrounding traffic shall, exce @ erwise directed by a traffic officer, do the following:
(@) (1) Except as regugifed, uNgaf paragraph (2), the driver of every other vehicle shall
yield the right-of- angl shall immediately drive to the right-hand edge or curb of

the highwa r y infersection, and thereupon shall stop and remain stopped
until the mergency vehicle has passed.

(2) Aggers ng a vehicle in an exclusive or preferential use lane shall exit that
lan€’ edi@tely upon determining that the exit can be accomplished with
asonable safety.
ogerator of every streetcar shall immediately stop the streetcar, clear of any

inf&8ection, and remain stopped until the authorized emergency vehicle has
ssed.

(&) All pedestrians upon the highway shall proceed to the nearest curb or place of safety
and remain there unfil the authorized emergency vehicle has passed.

January 2011 Edition
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CVC Section 21807

Effect of Exemption

The provision of Section 21806 shall not operate 1o relieve the driver of an authorized
emergency vehicle from the duty to drive with due regard for the safety of all pers a

property.

Equipment on Vehicles

CVC Section 24002
Vehicle Not Equipped or Unsafe
() Itis unlawful to operate any vehicle or combination of vehilgs whigh is in an unsafe
condition, or which is not safely loaded, and which pre ' ediate safety
hazard.

(b) It is unlawful to operate any vehicle or combinati \ s that is not equipped
as provided in this code.

CVC Section 27305
Firefighting Vehicles
All publicly owned firefighting vehicles designe nd used in responding fo emergency
fire calls and in combating fires shall be edquipp h seat belts for each seat utilized by
personnel when such vehicles are be(p) . Such seat belts shall comply with

requirements established by the depdritme

Miscellaneous Laws

CVC Section 2801
Obedience to Fire Fi

, paid, volunteer, or company operated, when wearing the
ter and when in the course of his duties he is protecting the

January 2011 Edition
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Activity 1-3-1

Title: Legal Aspects Of Emergency And Nonemergency Driv

Time Frame: 0:45

Materials Needed: o State of California Vehicle Code, DMV (one ¢ for2ach

group)
e Wiriting board/pad with markers/erasers

Introduction: This activity provides you the opporuai resgarch the laws
and regulations governing emerggncy

driving of fire apparatus using t liforpia Vehicle Code.
Directions: 1. For each topic listed f r gheup, identify the applicable
CVC section,

Using the writing OoMgad, write the code section and
a brief summ ing its important points.

You have 30 miuies to complete this activity.
4, Be pre O di§cuss your answers with the class.

Instructor Note: The sectign andfpage numbers listed below apply to the 2008
Edition of ifornia Vehicle Code. It is imperative that you
3 these if using a newer edition of the code.

January 2011 Edition
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GROUP 1

Code 3 Authorization

1. Red lights and sirens restriction

Civil Liability V
2. Lidbility of a public entity 0

Warning Systems \Q

3. Red warning lamps

4. Additional warning lights

5. Use of flashing warmning amber lights

6. Use of horns

Rules Of The Ro

7. Exem p’r& orized emergency vehicles

January 2011 Edition
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GROUP 2

Code 3 Authorization
1. Definition of an authorized emergency vehicle

Civil Liability V
2. Liability of public employees 0
Warning Systems \Q

3. Flashing upper beams

4. Limits use of flashing or steady burming re@li

Rules Of The Road
5. Duty of drive with due re

Safety

6. Windshields Qg

&\
&
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GROUP 3

Civil Liability

1. Liability of private fire departments

Warning Systems V
2. Controlling fraffic signals 0

3. Horns \Q

4, Sirens

Rules Of The Road

5. Following emergency vehicles < ,

6. Venhicles within the id S areas

Safety

7. Seo‘rkx\
&
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Topic 2-1: Introduction to Inspection, Basic Maintenance, and
Troubleshooting

Student information for this topic can also e found in the California Commer
Handbook, DMV, 2008 Edition, Pages 19-22, 115-126 and Pumping Appargtus
Driver/Operator Handbook, IFSTA, Second Edition, Pages 31-51.

The following are recommendations from NFPA 19211: Inspection, Majnf@aance, Testing,
and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 EG

Inspections
All inspections shall be conducted in accordance with The& agjurers recommended
n

procedures. It shall be the responsibility of the authority ingNurisdiction to develop and
implement a schedule of service and maintenance i pparatus, systems, and
components based on manufacturer's recomme , local experience, and operating
conditions. Inspections shall be performed af | ently as the manufacturer's
recommended intervals and when the fire a S Or any component is suspected or
reported to have defects or deficiencies. All def@gts'or deficiencies found during an
inspection shall be reported, repaired, ctgd by a qualified person.

It shall be the responsibility of the authjority h@ving jurisdiction to develop written criteria for
when the apparatus is 1o be taken outgf-sefvice. The presence of defects and deficiencies
that reduce the operational sgfewpand performance of the apparatus below the level
established in the 49 CFR, pdil ederal Motor Carrier Safety Regulations”; applicable
federal, state, and local 3¢ applicable nationally recognized standards;
manufacturers' recom ; and guidelines established by the fire department or its
designated service ance organization shall be considered when developing
the out-of-service apparatus shall be returned to service only after defects and
deficiencies h pb&gn corrected.

ance and Repairs

ap€e and repairs shall be made in accordance with manufacturer's
reCoOR ndgfions. Parts or components used to maintain or repair the fire apparatus shall
@ Or eXCeed the original manufacturer's specifications.

o

Roadability

A road test shall be conducted at least annually, after each scheduled maintenance
interval, and after repair, adjustment, or modification of the engine, transmission, drive train,
suspension, brakes, or steering. The roadability of the fire apparatus and the operation of the
power train shall be inspected to determine if any defects exist.

January 2011 Edition
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Topic 2-2: Inspection and Basic Maintenance of the Driver/Crew
Areas, Apparatus Body, and Compartmentation

Student information for this topic can also e found in the Cdlifornia Commercioli®sive
Handbook, DMV, 2008 Edition, Pages 115-126 and Pumping Apparatus Driver/Operato
Handbook, IFSTA, Second Edition, Pages 31-54.

The following are recommendations from NFPA 19211: Inspection, Maintenanc inQ,
and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 &di

Inspection and Basic Maintenance

3 All glass, windows, and mirrors shall be inspected for Condl e operationally
tested.

O All seats shall be inspected for security of mountin |’r|on and shall be
operationally tested.

O All seat belts shall be inspected for security O nting and condition and shall be
operationally tested.

3 Doors, door hinges, latches, and doors ops inspected for security of mounting
and condition, shall be operationall d, d shall be lubricated.

3 All components of the calb mounting sy . including the following components, shalll

be inspected for security of moun an@l deformation:
= Mounting brackets.

= Cab base structure.

®m  Resilient cushions

®  Securing fastene
O All equipment g tin stems shall be inspected for security of mounting and
allBe maintained free of corrosion. This inspection and maintenance

deformatio ds intai
shall incl uMng systems for the following:
= RQAIOS; r\k’rers, and siren conftrols.
" f-contaed breathing apparatus (SCBA).
u able lights.
H ools.
ergency medical service (EMS) equipment.
Books, street directories, and maps.
O All compartments and storage areas shall be inspected for structural integrity,

deformation, and leaks.

®  Hinges, latches, seals, and door positioning shall be operationally tested and shall be
lubricated.

January 2011 Edition
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O All steps, platforms, handrails, and access ladders shall be inspected for security of
mounting, structural integrity, and deformation.

All skid-resistant surfaces shall be inspected for security of mounting and condition.
All mechanical steps shall be operationally tested and shall be lubricated.

All equipment mounting racks and brackets shall be inspected for security of
and deformation, shall be operationally tested, and shall be lubricated.

3 All finishes, signs, labels, and reflective striping shall be inspected for @ osion,

aaa

and damage.
O The hazard warning light and interlocks shall be operationally tegted f
= Any open passenger or equipment compartment door.
= Any ladder or equipment rack not in the stowed positiof.
= A deployed stabilizer system. \0
= An extended powered light tower.
Out-Of-Service Criteria

The following defects and deficiencies of the crew areqs, the apparatus body,
and the compartmentation reduce the operati fety and performance of the fire
apparatus and shall be considered whe elo@ing the out-of-service criteria:

O Body mounting that is defective.
O Cab mounting that is defective.
O Seat belts that are torn, ha lted welblbing, missing or broken buckles, or loose

mountings. Due to the ﬁ ifety-related consequences of a defective seat belt,
and the fact that onegdef gfSeat belt (unless it is the driver's seat belt) does not render
a piece of apparat sable, the authority having jurisdiction shall take any seating

ti

position with a t belt out-of-service.
Cracked or br hield that olbstructs the driver's/operator’'s view.
N
iper

a
a

( rview mirrors that obstruct the driver's/operator’s view.
hat are missing or inoperable.

aaaaa

e or audio low air warning device that has failed.
oor latches that are defective.

O Defrosters that are defective.

O Foot throttle that is defective.

CCDH
O None stated.
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2-3: Inspection and Basic Maintenance of the Frame, Axles,
Steering/Suspension, Driveline, Wheels, and Tires

Student information for this topic can also be found in the Cdlifornia Commerci
Handbook, DMV, 2008 Edition, Pages 115-126 and Pumping Apparatus Driver/O r
Handbook, IFSTA, Second Edition, Pages 31-51.

The following are recommendations from NFPA 1211: Inspection, Maintgnance¥esting,

and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 Bgliti

Inspection and Basic Maintenance

Frame and Suspension

3 All frame rails and members shall be inspected for & ural integrity,
perforations, and missing or loose parts.

3 All suspension components, including but not i the following components, shalll
be inspected for defects and functional op shall be lubricated:
= Springs and spring hangers.

Air springs (bags), mounting brackets, andwttdching hardware.

Equalizer beams and torque ar
Shock absorbers.
The frame and suspension shal ipSpected for proper alignment.

Axles, Tires, and Whee

O All axle components, ig€lu following, shall be inspected for security of mounting,
structural intfegrity, dgforgfation, abnormal wear, leakage, and be operationally tested
and lubricated:

Ball-joints.

Differentials and controls.

Two-speed axle shift units.

= Upper and lower control arms.

= Wheel bearings and seals shall be cleaned, shall be inspected for deformation, wear,
cracks, and leakage, and shall be lubricated.

January 2011 Edition
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= Tires shall be inspected for damage and shall be inflated to the tire manufacturer's
recommended pressure.

= Tires shall be replaced when the tread wear exceeds state or federal standards.
wear shall be measured with a fread depth gauge.
Wheel-attaching nuts shall be torqued o the wheel manufacturer's reco

= Wheels and rims shall be inspected for cracks, deformation, structuraldgteqgri
corrosion.

Driveline y

3 All drive shafts, universal joints, carrier bearings, flanges, bearingy¢cap BRIts; and slip yokes
shall be inspected for alignment, security of mounting, wea ricated.

O Diriveline retarding systems shall be cleaned, inspected forgecurity of mounting,
operationally tested, and lubricated.

Steering System

O All steering components shall be inspected for
leakage, condition, and e operationally te

O The steering components shall include bu )2 limited to the following:
®  Power steering pump, filters, and r

Steering valve(s), cylinders, and

Steering gear box(es).

Steering gear mounting bracke

Steering rods, drag linksgBigan arms, tie rods, and tie rod ends.
% J steering wheel.

Steering column ass
sj'@p@ power steering reservoir lubricant levels shall be

mMaintained in ac with the manufacturer's recommendations.
ering arms, drag links, pitman arms, tie rod ends, and steering
Il be lubricated.
= Al belig?h @nd lines shall be inspected for wear, adjustment, and deformation.
L Ele&re ing controls and indicators shall be maintained in accordance with

man

al integrity, security of mounting,

mponents.

column Qss

cturer's recommendations.

-S ice Criteria

ing defects and deficiencies of the chassis, axles, steering and suspension
stems, driveline, wheels, and tires reduce the operational safety and perforrmmance of
fire apparatus and shall be considered when developing the out-of-service criteria:
Tires that have cuts in the sidewall that penetrate to the cord.

Tires that are defective.

Tires that have a fread depth of 4/32" or less on any steering axle or 2/32" or less on
any nonsteering axle at any two adjacent major tfread grooves anywhere on the ftire.

" B E ==
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Suspension components that are defective.
Wheel fasteners that are missing or roken.
Wheels that are defective.

Axle flanges that have Class 3 leakage.

An axle that has any Class 3 leakage.

Steering components that are defective.

A steering component that has Class 3 leakage.

Driveline components that are defective.
Visual Signs of Improper Tire Wear 0
Toe Wear
When the toe angle (in or out) is severe, the tire treads we enlybecause the wheel is
contacting the pavement af an angle causing the fire taagragsi ays as it rolls. The

outside edge of each tread tends to wear off while ed@e becomes sharp and
ragged. Sometimes passing the hand across the ] easlly identifies this condition.

Camber
Excessive camber angle (negative or positive) the diameter of the tire to vary from
side to side. The smallest diameter slips arf@ slideSio equal the speed of the largest

diameter. This produces uneven wear NEIGE. The wear paftern on this tire was caused
by excessive, negative camber.

Under-inflation
When a tire is under-inflated, Sinot have sufficient air pressure 1o adequately support
the load. This causes the siiew @ 'flex and produces maximum wear on the outside
qar j
ireQressar

edges and minimum he€enter of the tread. Always inspect tires for leaking or worn

fire valves and prop e.

Over-inflatio,

Over-inflationgdo ermit the tire to contact the road properly. Excessive wear will be
noted in t ntralortion of the tread. This produces a "stiff" ride and reduces the fire's
old"
al

ability t road.

ce
o] n of fire unbalance and intermittent camber angle change has produced
OUS depressions in the fread at the outer edge. Wheel balance is extremely important
for @glonged tire life and ride control. Static or dynamic unbalance place undue stress on
wheel bearings and suspension parts.

Manufacturer's Information
Local manufacturers or dealers may have additional information pertaining to fire wear and
may be an excellent resource.
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Topic 2-4: Troubleshooting the Frame, Axles, Steering and
Suspension Systems, Driveline, Wheels, and Tires

Steering Problems

SYMPTOM: 1) Front End Pulls Right Or Left; 2) Apparatus Drifts Right Or Left; 3) Apparatus IgHard teer.

Possible Cause

U Low tire pressure. U Check tire pressure; a

U Front end out-of-alignment. U Visually check co

U Axie out-of-alignment.

O Mixed tires. O If problem persists ogdefects found, contact

Q Mixed rims. t's flget manager for a plan
Noises

SYMPTOM: Growling Or Whining Coming From The R
Possible Cause

U Bearing failure.

O Low oil level in rear axle.

Possible Corrective Action

eck oil level; add oil if needed.

Do not drive any further than absolutely

necessary; continuous operation could

cause irreversible damaged to components

involved.

O If problem persists, contact your
department's fleet manager for a plan of
action

SYMPTOM: Loud C cing The Apparatus Into Gear From Driveline
ause Possible Corrective Action
O Pinion O Visually inspect the universal joint and

a univ ioint re/excessive wear. driveline for obvious defects.
U Contact your department's fleet manager
for a plan of action.

PTOWI” Clunking Sound In The Front End While Turning Left Or Right.

Possible Cause Possible Corrective Action
Worn suspension parts. U Contact your department's fleet manager
Oftentimes, as bushings wear out, the for a plan of action.
suspension will begin to shift from side-to-side

in corners.
This can potentially cause handling problems
at inopportune moments.

January 2011 Edition
_24 .



CALIFORNIA

g FIRE APPARATUS DRIVER/OPERATOR 1A gl

Emergency Vehicle Operations

/. 4

Topic 2-4: Troubleshooting the Frame, Axles, Steering and Suspension Systems, Driveline, Wheels, and Tires Ti—ﬁlG

Vibrations

SYMPTOM: Fine (Mild) Vibration At Road Speeds.
Any vibration indicates that something is worn out, out-of-balance, or broken. Al
vibrations will eventually cause some sort of component failure.

Possible Cause Possible Corrective Actio

O Driveline out-of-balance. O Catch early.

O Failure of universal joint. L Any one of these conditions is re
U Failure of carrier bearing. apparatus out-of-service.

U Failure of input or output shaft bearings.

SYMPTOM: Coarse (Hard) Vibration.
Possible Cause
O Probably progressed from a fine vibration.
L Most likely some kind of catastrophic failure of

the drive frain. blém is identified and it is safe to do so.
O Wheelftire out-of-balance. ut-of-service.
U Bent wheel. Contact your department's fleet manager
U Object between dual tires. a plan of action.

Apparatus Does Not Move

SYMPTOM: Apparatus In Gear, Driveline T pparatus Won't Move,
Possible Caug Possible Corrective Action

1 Pump not shifted from PUN D position. | @ Shift pump to ROAD position.

1 Broken axle. L Check operator's manual; may be
Q Broken ring and pin I something as simple as a blown fuse.
Q Two-speed re ck between high | 1 Take out-of-service.

U Contact your department's fleet manager
for a plan of action.

and low.

Apparat

SY OM: Apparatus Leans To Left Or Right.
Fire apparatus spends most of its life sitting in an apparatus bay fully loaded. Spring steel
needs to e exercised in order to maintain its tension.

Possible Cause Possible Corrective Action
Sagging spring or broken spring leaf on front or | ' Sagging spring; contact your department's
reqar suspension. fleet manager for a plan of action.

U Broken spring, take out-of-service; contact
your department's fleet manager for a plan
of action.

January 2011 Edition
-25.



CALIFORNIA
STATE FIRE

FIRE APPARATUS DRIVER/OPERATOR 1A ¥

Emergency Vehicle Operations

TRAINING Topic 2-5: Inspection and Basic Maintenance of Engine Systems

Topic 2-5: Inspection and Basic Maintenance of Engine Systems

Student information for this topic can also be found in the California Commercialdriv
Handbook, DMV, 2008 Edition, Pages 115-126 and Pumping Apparatus Driver/
Handbook, IFSTA, Second Edition, Pages 31-51.

The following are recommendations from NFPA 1911: Inspection, Maintenandg, Testin

and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 n.

Inspection and Basic Maintenance

Engine Cooling System < g
O The coolant shall be inspected for contamination an iNTQi at the level specified

by the manufacturer.

O The radiator assembly shall be inspected and of dirt, debiris, and obstructions o
airflow.

O All hoses and fittings shall be inspected forgoNgition and leakage.

3 The water pump(s) shall be inspected f@ conditioh and leakage.

O The cooling system shall be pressu St eakage.

O All belts shall be inspected for wedl, defdimation, and proper adjustment.

O The chemical components of the C t shall be tested and maintained at the proper
balance.

O Auxiliary heat exchangghs INstalled in the engine cooling system shall be inspected for
security of mountin ef@rmaion, and leaks.

O Cooling system ty€ indicators and gauges shall be operationally tested.

O Temperature Ices, including but not limited to the following devices, shall be

operation sted:
= The fats.

u tch f
. atgy shutters.
El cooling fans.

Engine Fuel System

O Fuel filters and fuel-water separators shall be maintained in accordance with the
manufacturers’ recommendations.

O The fuel tank, lines, and all connections shall be inspected for security of mounting,
deformation, and leakage.
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O The carburetor or the injection pump and injectors shall be maintained in accordance
with the engine manufacturer's recommendations.

Gauges, indicators, and sending units shall be operationally tested.
Fuel level shall be maintained at the specified level.

O All mechanical throttle linkage and stops shall be inspected for proper adjust d
operationally fested.

3 All electronic throftle components and throttle position sensors (TPS) s% cted for

counts and operationally tested.
Engine Air Filtration System
O The air filtration system shall be maintained in accordancefwith 1 anufacturer's

severe service recommendation. If No severe service re& engdlation exists, the

shortest service inferval recommended by the engi rer, based on time or
mileage, shall be adhered to.
3 The air system shall include but not be limited eY@llowing:

®  Ajr cleaner element.

aa

= Piping.
®  Turbocharger.
= After-cooler.
= |ntercooler.

= Air-to-qir cooler.

= Blower.

O With engines so equj arged air after-cooler shall be inspected visually for
outward signs of dg eformation.

3 All hoses, tube, s shall be inspected for deformation and leakage.

3 The airflow OE tested for restriction greater than that recommended by the engine

manufa

EnginefExha System

a Th aust system shall be inspected for security of mounting, deformation, and
a aks and shall be maintained in accordance with the engine manufacturer's
endations.

O Wge exhaust system shall include but not be limited to the following:
®  Exhaust manifold(s).
= Exhaust pipes.
= Muffler(s).
= Tailpipe(s).
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®  Exhaust clomps, brackets, and mounting hardware.
®  Turbocharger.

= Catalytic converter(s).

= Exhaust filtration system.

Out-of-Service Criteria
The following defects and deficiencies of the engine systems reduce Thw al safety
g

and performance of the fire apparatus and shall be considered when the out-
of-service criteria:

General Engine Systems
Air filter restriction indicator that shows maximum resTriC’r\

Engine that will not crank or start.
Engine system that has Class 3 leakage of ail.
Engine that is overheating.

Qil that contains coolant.

Oil that is diluted with fuel.

A fuel system component that has s Qlegkage of fuel.
Fuel tank, mountings, or straps thallare défective.
Stop-engine light that fails fo turn o engine is started.

gauauaauaaa

Engine Cooling System
Cooling systemn compbn as Class 3 leakage.
Coolant that contgi

@

Water pu edfing that is defective.

Seco y Jgnition Systems
[} n of the secondary ignition system that is defective.
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Topic 2-6: Troubleshooting Engine Systems

Student informnation for this topic can also e found in Pumping Apparatus Driver/Ope
Handbook, IFSTA, Second Edition, Pages 45-51.

Gasoline Engine

SYMPTOM: Engine Will Noft Start
Possible Cause
U Flooded; too much fuel in the engine.

If problem persists, contact your
department's fleet manager for a plan of
action.

U No fuel to the engine U Remove the air intake from the carburetor
and look down the throat of the carburetor.
Simultaneously pump the throttle.

Q You should see fuel spray inside the
@ carburetor.
If not, you have no fuel fo the engine and
your fuel pump is probalbly out.
\ U Toke out-of-service; contact your

department's fleet manager for a plan of
action.

s es rely on the fuel system being completely sealed from any contaminants. The
oM is very sensitive to dirt and air pockets. The slightest air pocket inside the fuel system
can@ause a drop in fuel pressure, causing the engine to misfire. Diesel fuel systems are also
set up with very close tfolerance between components. The slightest bit of dirt can ruin a fuel
pump or fuel injector.

January 2011 Edition
-31-



P FIRE APPARATUS DRIVER/OPERATOR 1A “”

Emergency Vehicle Operations

Tl’l\imc. Topic 2-6: Troubleshooting Engine Systems TRAINING
SYMPTOM: Engine Will Noft Start
Possible Cause Possible Corrective Action
U No fuel to the system O Ensure fuel tank is at least one-half full
O Ensure fuel is reaching the clean sid e

filter
Open the pet cock on top of
If fuel is not present at the filter, theliuel

primer (if equipped) to p up stem
W Take apparatus out-o ngne sill
will not start
D N N

O Airleak in the fuel system

Coolant Level

External coolant levels on fire apparattis are rally easy to see when a coolant leak
shows up on the clean apparatus ba n infernal leak may not be so obvious. Water in
the oil, however, may separate bottom of the oil reservoir, and go undetected

until it is oo late.

SYMPTOM: Loosing Co
Pogsi

Possible Corrective Action

mage or conosion. | L Check the entire cooling system for coolant
leaks.

\ May be able to fix the leaks by simply
fightening a hose clamp or replacing a
radiator cap.

tegfal leaks caused by a failed head gasket, | Check the motor oil.
deghead, or piston sleeve. If it has a milky white appearance to it, you

have coolant in the ail.
O Take out-of-senvice.
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Lubrication System
Qil leaks on older apparatus are common and should be watched carefully.

SYMPTOM: Loud Engine Knock Accompanied By A Dramatic And Sudden Drop In Oil Pressure
Possible Cause Possible Corrective ion

U External damage to the oil reservoir and loss of | L Shutdown immediately.

oil. Q Take out-of-service. V

O Broken connecting rod.

U Catastrophic (complete) failure of oil pump.

SYMPTOM: Leaking Oil, Creating A Puddle Larger Than Two Inches In On The Floor
Possible Cause SibleaCorrective Action

U Leaking gaskets. ound, attempt to tighten to stop

U Leaking oil lines.

Q Loose drain plug. ak is coming from a source you

Q Loose oil filter. annot see or cannot repair, contact your

partment's fleet manager for a plan of
qaction.

Air System (Intake and Exhaust)

SYMPTOM: Sudden Loss Of PowepWiilgout Increase In Engine Noise
Possible Corrective Action
O Attempt to reattach or repair the hose until
you can get to a location where proper
repairs can be made.

Possible Corrective Action
U Take out-of-service.
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Exhaust Systems

SYMPTOM: Sudden Increase In Exhaust Noise

Possible Cause Possible Corrective Actign
U Damaged muffler or pipe. L None of these problems would take
U Damaged or worn out exnaust gaskets apparatus immediately out-o
(donuts). W Contact your department's fleet er

Possible Cause Possib

U Failing exnaust manifold gasket at the cylinder | 0 Does notJe
head.

acPyour department's fleet manager
or a plan of action.
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Topic 2-7: Inspection and Basic Maintenance of the Transmission and Clutch

Student information for this topic can also be found in the California Commercial Driver Handobook, D
2008 Edition, Pages 115-126 and Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition
Pages 31-54.

The following are recommmendations from NFPA 1911: Inspection, Maintenance, Testing, and R&kite
In-Service Automotive Fire Apparatus, NFPA, 2007 Edition.

Inspection and Basic Maintenance
O The fransmission shall be inspected for security of mounting, structur@l i iy, and

leakage and shall be operationally tested.
O The clutch and linkage, if the fire apparatus is so equipped, |
condition and adjustment, be operationally tested, and m@intaingd in accordance with

the manufacturer's recommendations.

O Transmission lubricants and filters shall be inspecte leno’rion. Lubricants shall
be maintained at the level specified by the man

O The lubricant and filters shall be serviced in ac e with the transmission
manufacturer's severe service recommend vere service recommendation
exists, the shortest interval recommended fransmission manufacturer, based on
fime or mileage, shall be adhered to.

O The transmission controls and shift i e inspected for condition and

maintained in accordance with the ma Cturer's recommendations.
3 All fransmission indicators and ga s shidll be tested for proper operation and
accuracy.

= The diagnostic codes4{
|

ice Criteria

wing defects and deficiencies of the fransmission and clutch reduce the
erational safety and performance of the fire apparatus and shall be considered when
veloping the out-of-service criteria:

Shift linkages or clutch and transmission components that are defective.

Automatic fransmission that overheats in any range.

Automatic fransmission that has a "Do noft shift" light on.

Transmission components that have Class 3 leakage of transmission Qil.
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Topic 2-8: Troubleshooting the Transmission and Clutch

Manual Transmissions

SYMPTOM: Transmission Growls Under A Load
Possible Cause Possible Corrective ACBion
U Failure of one of the main bearings in the | L Take out-of-service; ¢ rw
fransmission. department's fleet m faf’a plan of
action.

Bearing failure may be caused by low oil levels in the tfransmis§ion. Af apparatus with this
condition needs to be looked at by a qualified mechanic.

SYMPTOM: Transmission Growls All Of The Time

Possible Cause bble Corrective Action
O Clutch is out-of-adjustment causing the joke Out-of-service; contact your
throw-out bearing to fail. partment's fleet manager for a plan of

running all of the time and burn out.

SYMPTOM: Transmission You Press On The Clutch

Possi Possible Corrective Action
O Throw-out beagy due to U Take out-of-service; contact your
improper u department's fleet manager for a plan of

Most co onffailure in manual action
fransnaissio

ransmissions

: Transmission Is Leaking Large Amounts Of Fluid When In Gear
Possible Cause Possible Corrective Action
Too much fluid. U Shutdown immediately; take out-of-
service until the level of fluid has been
reduced to normal.
O Transmission has been inspected and
tested by a qualified technician.
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Oftentimes, overfiling a transmission with fluid can cause the transmission case to bec
overpressurized. This can cause the seals to be blown out, allowing fluid to leak.

SYMPTOM: Engine Is Running But The Transmission Will Not Engage

Possible Cause Possible Corrective
O Auxiliary systems that override transmission | 0 Check all auxiliary systems to
contfrol may be in use. are in the lock-dow j

O Most likely low on fluid.

(.

p. the vehicle will not
runs for an extended period
ks it up, there is the risk of

move. This generally will not damage the compo
without fluid. However, if the fluid is low but the
overheating the transmission.

SYMPTOM: Transmission Will Not Shift U n
Possible Cause Possible Corrective Action
d Low fluid level. U Add fluid.

U Shutoff engine.
Disconnect, and then reconnect the

Q baftteries (this rebboots the computer).
O Try it again.

 Computer failure.

1 Contact your department's fleet
manager for a plan of action if
fransmission sfill will not engage.
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Topic 2-9: Inspection and Basic Maintenance of the Starting,
Charging, and Other Electrical Systems

Student information for this topic can also be found in the Cdlifornia Commerci
Handbook, DMV, 2008 Edition, Pages 115-126 and Pumping Apparatus Driver/O r
Handbook, IFSTA, Second Edition, Pages 31-54.

The following are recommendations from NFPA 1211: Inspection, Maintgnance¥esting,

and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 Bgliti

free of corrosion.

3 All components of the starfing system, including.b
inspected for security of mounting and defor,

m  Batteries, cabling, and connections.
= Cranking motor.

= Solenoid, relays, and switches.

®  |nterlock systems.

O The battery(ies) shall be tested for s and performance capabilities in accordance
with the manufacturer's re ndations.

Inspection and Basic Maintenance
Low Voltage Electrical System S !
O All components of the electrical system shall be moin’ro\ lean condition and

ed 1o the following, shall be
shall be operationally tested:

Charging Systems
O All components of t system shall be inspected for security of mounting,
deformation, a i , and shall be operationally tested:

= Alternator, nd associated wiring and cables.

" Recfif \
= [solaffo

= erpator @rive belfs.
nQidis, relays, switches, instrumentation, and lighting.
tefock systems.
e alternator shall be operationally tested for the output performance.

Primary Ignition Systems
3 All components of the ignition system, including but not limited to the following, shall be
inspected for security of mounting, deformation, and be operationally tested:

m  Associated wiring and cables.
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®  Solenoid, relays, switches, instrumentation, and lighting.
= Primary systems.
o Glow plugs.

Electrical Load Management System (ELMS)

3 If so equipped, all components of the automatic electrical load managegaent Sistem
shall be inspected for security of mounting and deformation:

®  Electronic hardware. V
Associated wiring and cables.
Solenoid, relays, switches, instrumentation, and lighting.

= Low-voltage warning devices. < z

O The electrical load management system shall be test m iation and operation of
low-voltage warning devices in accordance with fl n turer's recommendations.

Miscellaneous Electrical Components

O Miscellaneous electrical components, inClu limited to the following
components, shall be inspected for securi ounting, deformation, and be
operationally tested:

m  Battery conditioners and charggfs.
®  Shoreline receptacles.
= Radios and infercoms.

= Converters and invert
= Fastidle system.

®  |nterlock system(s
m  Operator alg

Fire Appar ting
a Allfire ratuSighting, including but not limited to the following, shall be inspected for
sec of nting, deformation, and be operationally tested:
n Glegldlights.
lights.

arance lights.
Tum signals and hazard lights.
= Brake lights.
= Backup lights.
= Dash lights.
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Work Lighting

3 All work lighting, including but not limited fo the following, shall be inspected for secalrity
of mounting, deformation, and e operationally tested:

= Ground lights.
®  Step lights.
= Flood, spot, and scene lights.

m  Cab interior lights.
= Compartment lights.

Electrical Accessories
3 All electrical accessories shall be operationally tested: < ,

= Heater and defroster.

= Air-condifioning system.

= Windshield wipers and washers.
= |nsfrumentation.

Warning Devices — Code 3 Lightin

3 All warning devices, including but NQfli d t@ the following, shall be inspected for
security of mounting, deformationfand ReCperationally tested:

= Emergency warning lights.
®  Flectric and electronic si
= Automotive traffic hgr

= Air hormns.

= Backup alar

= Traffic pre

Out-of-S ic teria

O The fgllowindydefects and deficiencies of the low voltage electrical system and the line
lectrical system reduce the operational safety and performance of the fire
nd shall be considered when developing the out-of-service criteria:

ral Department of Transportation lighting that is defective.
Ignition or charging system that is defective.
= Grounding and bonding of the line voltage electrical system that is defective.
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Topic 2-10: Troubleshooting the Starting, Charging, and Other
Electrical Systems

Student information for this topic can also e found in Pumping Apparatus Driv

Handbook, IFSTA, Second Edition, Pages 48, 49, and 51.

Basic Units

The three basic units in electricity are voltage (V). current (1), and resist Wlmge is
measured in volts, current is measured in amps, and resistance is ohms. A
clever analogy to help understand these terms is to visualize a s mbing pipes.
The voltage is equivalent to the water pressure, the current is efuivalgnt™o the flow rate, and
the resistance is similar to the pipe size.

Voltage

Voltage can be defined as an electrical pressure an ctromotive force that causes
movement of the electrons in a conductor. Volt theydifference between the positive
and negative charges. An electrical pressure di is created when there is amass of
electrons at one point in the circuit and a lack frons at another point in the circuit. In
the automotive application, the battery ofiterndior is used to apply the electrical pressure.
The amount of pressure applied to a gifclit i d in the number of volts. If a voltmeter is
connected across the terminals of arlautorfiobile battery, it may indicate 12.6 volts. This is
actually indicating here is deference i fial of 12.6 volts. There is 12.6 volts of electricity
at one battery terminal comp O zero volts at the other terminal.

Current
Current can be define

of electron flow and is measured in amperes. Current is
passing any given point in the circuit in one second.

a@ D applies to the plumbing system. If you have a tank of pressurized water connected
tO@ hose you use to water the garden, what happens if you increase the pressure in the
tank®You probably can guess that this makes more water come out of the hose. The same
is true of an electrical system -- increasing the voltage will make more current flow. What
would happen if you increase the diameter of the hose and all of the fittings o the tank? You
probably guessed that this also makes more water come out of the hose. This is similar to
decreasing the resistance in an electrical system, which increases the current flow.
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Ohm's Law (Q)
The ohm (Q) is the resistance of a conductor such that a constant current of 1 ampere,jn it
produces a voltage of 1 volt between its ends. Ohm's Law defines the relationship be
current, voltage, and resistance. If any two of these three electrical values are kn
third can be found. Ohm's law is the Mathematical formula that shows how curr
and resistance work together to produce electricity.

Watt's Law
Power is another term used in analyzing electrical circuits. Power is fou W Watt's Law,
which defines the relationship between current, voltage, and pow

Direct Current

Direct current (DC) results from a source voltage and current thgt reminins constant and flows
in the same direction. Voltage and current are constant if 1 s furned to the on or off
position. Most of the electrically controlled units in fire o‘@ atiguse direct current (stored
power).

12| _ON

OFF

Alternating Cur
In an alternating @ 4@ circuit, voltage and current do not remain constant. AC

changes directi &N positive 1o negative. The voltage in an AC circuit starts at zero and
rises o a pqgllive e Then, it falls back to zero and goes to a negative value. Each cycle
1S

of AC Q n equal amount.
+16
Q < One Cycle >

-16
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Series Circuit

A series circuit consists of one ore more resistors (loads) with only one path for current 1Qyflow.
If any of the components in the circuit fails, the entire circuit will not function. All of the
current that comes from the positive side of the baftery must pass through each r

then back to ground.

Parallel Circuit
In a parallel circuit, each path of current flow has segar@ie resistances that operate either

Test Equipme
Jumper Wi \

S
Jumper wi&g same as jumper cables) are simply a wire with an alligator clip on
Wa

r I Never connect a jumper wire across the terminals of the battery; the
d explode causing serious injury. Connecting one end of the jumper wire to
post will provide an excellent 12-volt power supply for testing components.

ires can be used to check the load of components by bypassing switches,
uctors, and connections in the circuit. They can also be used to provide the ground to
test that portion of the circuit.

Test Lights

Test lights are used when you need to "look" for electrical power in the circuit. The handle on
a test light is transparent and contains a light bulb. A sharp probe extends from one end of
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the handle and a ground wire with a clamp extends from the other end. The lamp should
light after clamping the lead of the test light to ground and probing a live circuit.

Warning! It is not recommended that a fest light be used to probe for power in a com -
controlled circuit. The increased draw of the test light may damage the system
components.

Self-Powered Continuity Tester

A self-powered confinuity tester is used to test circuits without power an ks similar fo a
fest light. This fester has a battery that lights when the circuit is complet: the probe
and the lead.

Warning! Do not connect a self-powered test light to a circuit @ ed; doing so will

damage the test light.

Voltmeter
The volimeter is one of the most used meters in the s

behind the flow of electrons. It is connected in p I
volts.

is used to read the pressure
a circuit and reads directly in

Ammeter

An ammeter is used 10 measure curre Mahny styles require them to bbe connected in
series with the current load to read th@ amownt Of current draw. To make the series
connection, disconnect the load andYgcoghect it with all of the current going through the
ammeter. Polarity must be follQ

Warning! Do not connect thé
the test meter.

in parallel with the circuit; this can cause damage 1o

Circuit Defect

Open
An open cirgllit is it in which there is a break in continuity. It is similar to fuming off the
switch, r in the system not operating.
Sho
C is a circuit that allows current to bypass part of the normal path. An example of

pe insulatfion that bbreaks down, allowing two wires to contact each other, copper
to per.

Ground

Ground is a condition that allows current fo return to ground before it has reached the
infended load component. This can be checked by removing the fuse and connecting a
test lamp in series across the fuse connections. If the lamp lights, the circuit is grounded.
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Excessive Voltage Drop
Voltage drop occurs when current flows through a load component (resistance). There
e a voltage drop present for current to flow through a resistor. If resistance is excessive
any point, it will result in an excessive voltage drop across that portion of the circui

ust

Charging and Starting Systems

Batteries, Starter, and Alternator

Batteries y
Batteries are reservoirs that hold energy. They are the first componeagts in ectrical
system, and the first place that should be checked when a pro Cuss.

3 Is the battery switch on?
O Are battery terminals clean and serviced? \
Ofglectrical problems.
usSing a load tester. Once this is done

A corroded battery terminal can e the only problem j#i 80
& batteries as the problem.

The first step is to perform a voltage test. Check the
hand-held voltmeter. If the voltage is below 11.
charging the battery completely, perform a |

and the load test is positive, you have eliminat:

Starter
Engaging the starter is a two-step pro@ess. Step 1 activates the solenoid. In Step 2, the
solenoid activates the starter motor.

SYMPTOM: Engine Will Not Twn'€

Possible Corrective Action

[ Check the battery.

1 Check the connections at the starter.
Both the solenoid and starter motor hook up.
Make sure that the cables are
disconnected.

U Contact your department's fleet manager
for a plan of action.

I maintaining voltage (pressure) in the electrical system

PTOM: Low Voltage (Low Pressure)

weltmeter is dropping below 12 volts and staying there. May place your apparatus out-of-service when
electronic systems begin o shut down if the voliage (pressure) drops below 11.5 volfs.

Possible Cause Possible Corrective Action

L Can be caused by a variety of system failures. | L Contact your department's fleet manager
for a plan of action.
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SYMPTOM: Growling Sound Coming From The Alternator Or Squealing Sound From The Belts

Possible Cause

Possible Corrective Action

O Afemator may have bearing failure.

O Voltmeter is rising above 16 volts and staying
there.

U Take out-of-service; contact your
department's fleet manager for a pla
action

Lighting Circuits

SYMPTOM: Head Lights, Tail Lights, Or Marker Lights Do Not Light

Possible Cause

Possible

O Light bulb failure.
U Broken wire.
W Corroded connection.

STATI‘; I“l RE

TRAINING

D000

Check the cliguit usifig a test light.
he @@rr connection,
@ our department's fleet manager
@I

Possible Cause

O Bad light bulb. ) Replace light bulb
O Bad flasher unit. Change flasher unit,
U Failure in the lighting circuit. O Test the circuit with a test light.
U Contact your department's fleet manager
for a plan of action.
SYMPTOM: Brake Lights Dg
Possib Possible Corrective Action
O Light bulb fail ’ U Change light bulb.
O Switch failye. U Test brake light switch using a test light.
U Circuit N U Test circuit using a test light.
U Contact your department's fleet manager
for a plan of action.

xiliary Systems And/Or Code 3 Systems Not Functioning Properly

Possible Cause

Possible Corrective Action

Load manager operating.

Opticom™ installed with door or brake
termination switch.

Can be caused by a variety of system failures.

U Check load manager.
L Close doors and/or release brake.

U Contact your department's fleet manager
for a plan of action.
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Topic 2-11: Inspection and Basic Maintenance of Brake Systems

Student information for this topic can also be found in the California Commercial Driv
Handbook, DMV, 2008 Edition, Pages 63-74 and Pumping Apparatus Driver/Oper
Handbook, IFSTA, Second Edition, Page 44.

The following are recommendations from NFPA 19211: Inspection, Maintenarige, Testing,
and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 Edition.

Inspection and Basic Maintenance

Braking Systems - General
O The braking system shall be inspected and maintained in dccord@ince with the

manufacturer's severe service recommendation.

® |f NO severe service recommendation exists, th estigterval recommended by
the braking system manufacturer, based on fi age, shall be adhered to.

O The parking brake shall be inspected for stru @» nte@ity, security of mounting, missing
or broken parts, wear, and e operationally t d.

O The parking brake controls and activatipg ma&ghdnism shall be inspected for structural
integrity, security of mounting, missi rokgh parts, and be operationally tested and
lubricated.

O The brake linings shall be replacedWwhenithey are contaminated, worn 1o the minimum
thickness for safe operation efined by the brake manufacturer, or when the brake
drum or rotor is replaced

3 Linings shall be repla in dance with the brake manufacturer's severe service
recommendation.

o
-

a Inspected during scheduled maintenance, when there is a
the time of brake lining replacement. This inspection shall

suspected pro
consist of exﬂ ing:
= Evi of extensive heat or heat cracking.

u t-of-ro

. r beyond manufacturer's specifications.
RU
aper.

=9 Rotor parallelism.

= Metal fatigue.

O Machining of brake drums or rotors shall be done only in accordance with
manufacturer's recommendations.
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3 All components of the braking system shall be inspected for damage and wear when
performing a lrake overhaul.

O Antilock braking systems, including the electronic control unit, cables, switches, relayg;
sensors, and valves, shall be inspected for any deficiencies and shall be oper I
tested.

Air Brake Systems

O If the fire apparatus has an air brake system, the components to e iRgpected and
maintained shall include but not be limited o the following:

= Air compressor.

= Pedal assembly.

= All valves. Q
= Hoses and lines. \

m  Brake switches.
m  Brake air chambers.

®  Slack adjusters.
= Cams and wedges.
= Brake shoes or pads.
= Brake drums or rotor. ‘ ,

= Air dryers.
= Drain valves.

= Air fanks. Q
= Warning devices

= Mounting h @
= Drains. Q;
= Cylin \

If air accessories connected 1o the chassis air brake system drop the air pressure
below 80 psi (552 kPa), the pressure protection valve shall disable the air accessories
to ensure adequate air pressure for the braking system.

O The cut-in and cut-out pressure settings of the air compressor governor shall be tested
and maintained at the manufacturer's recommended settings.
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3 The low-air warning systems shall be tested to ensure that activation occurs at the
manufacturers recommended sefting. Air pressure indicators shall be operationally
fested.

O Leak-down ratfe (time) of the applied side of the air brake system shall be teste
pressure drop of more than 3 psi (20.7 kPa) in 1 minute for single fire apparat
than 4 psi (27.6 kPa) in 1 minute for combination fire apparatus, with the @pgine$totped
and the service brakes applied, shall be considered unacceptable.

O Leak-down rate (time) of the supply-side of the chassis air system s tesied. An air
pressure drop of more than 2 psi (13.8 kPa) in 1 minute for singl us or more
than 3 psi (20.7 kPa) in 1 minute for combination fire apparatus, With th@ engine stopped
and the service brakes released, shall be considered unac€epta

Hydraulic Brake Systems

O If the fire apparatus has a hydraulic brake system, @nen’rs to be inspected and

maintained shall include the following:

Pedal and linkage.

Brake switches. Q~
= Master cylinder.
®  Brake booster. C)

Hydraulic lines.
Valves.

Wheel cylinders or cali
Brake shoes or pads
Brake drums or r
Warning devicgs.
Mounting hg
Fluid lev:
= Con ina

ing defects and deficiencies of the air brake system reduce the operational
and performance of the fire apparatus and shall be considered when developing
out-of-service criteriQ:
®  Service brakes that have an air pressure drop of more than 2 psi (13.8 kPa) in 1 minute
for single fire apparatus or more than 3 psi (20.7 kPa) in 1 minute for combination fire
apparatus, with the engine stopped and the service brakes released.
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= |eak-down rate (time) of the applied side of the air brake that is more than 3 psi (20.7
kPa) in 1T minute for single fire apparatus or more than 4 psi (27.6 kPa) in 1 minute for
combination fire apparatus, with the engine stopped and the service brakes apRiied.

®m  Brakes that are out-of-adjustment.

®  Braking system components that are defective.

®  Braking operation that is ineffective.

®  Parking brake operation that is ineffective.

m  Air compressor that fails to build air pressure.

= Air compressor that fails to maintain 80-90 psi (552-621 kPa ssur@ in the system
with the service brakes applied and the engine at idle, @ essor that fails to

r

fill the qir system to the air compressor governor cutout Rressure with the service and
parking lorakes released.

®  Friction surfaces, brake shoes, or disc brake p %e grease or oil on them.

®  Brake lining or pads that are worn beyond t e systfem manufacturer's minimum
specifications.

= Rotors and drums that are worn beyon Qroke systern manufacturer's minimum
specifications.

®  Antilock braking system (ABS) w Q’ror that is activated.

Hydraulic Brake System Q
O The following defects and degfigiencies of the hydraulic brake system reduce the

operational safety and p @ ce of the fire apparatus and shall be considered when
Be

developing the out-ofgervi
®  Brake system co enis That have Class 2 leakage of brake fluid.

®  Friction surf f oes, or disc brake pads that have grease or oil on them.
® Braking syst onents that are defective.
= Braki O\M that is ineffective.

u gWake Operation that is ineffective.

rak€ lining or pads that are worn beyond the brake system manufacturer's minimum
specifications.

=¥ Rotors and drums that are worn beyond the brake system manufacturer's minimum
specifications.

= ABS warning indicator that is activated.
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Air Brakes

With the exception of an additional rear air reservoir and the second axle brake cham
tandem axle systems are identical to single axle systems. The second axle brake r
are plumbed to parallel to the first. This is a functional schematic; actual routing
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Component Location

/ o
- | QUICK ATC
i Uy RELEASE YALYE
h M I . - N
b 5 f !
\f el |1 ’
| I \mo_hu Rt RELAY/MODULATOR
sl R mﬁ:s ;u%m%mﬁms ABS VAVE—
\\._P/ / » B’ s S
4,_-\:/ WET TANK/FRONT AXLE =
. U SPRING BRAKE il
] E__ = y
N\, &_ : 2 S

Typical locations for major air systerm compo Qc’ruol locations may vary depending on
chassis model and custom modifications

Air Inlet/Outlet

The vehicle air systern may be charg this port through the check valve or system air
can be accessed through the ure protection valve as long as pressure is above 80 psi.

CHECK V.
AIR INLET/Q

WET TANK

o] (8] o v
\ 3/8” BLUE ™

é -

Qcmnc’rionol schematic; actual routing may vary.
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Topic 2-12: Troubleshooting Brake Systems

Air Compressor with Governor

SYMPTOM: Excessive Governor Cut-In/Cut-Out. Air compressor cycles too often or not ofien en g)
keep up with the system.

Possible Cause Possible Correctiyve Ac

U Defective compressor and/or governor. U Contact your depart lM&lnoger
for a plan of actiogn.

U Excessive system leakage. U Have leakage

L Reservoir volume reduced. U Drain water fom sys

System is partially filled with water, oil, or both.

O Brakes out of adjustment. U Contg ment's fleet manager

ford pldi of dtion.
N

SYMPTOM: Passing Excessive Oil While Draining Ta
Possible Cause

O Poorly filtered air.

U No air dryers in system.

ossible Corrective Action
Check for defective intake components.
Drain reservoirs daily.

SYMPTOM: Slow Air Buildup
Possible
O Poorly filtered air.

Possible Corrective Action

Contact your department's fleet manager
for a plan of action.

Contact your department's fleet manager
for a plan of action.

Contact your department's fleet manager
for a plan of action.

Contact your department's fleet manager
for a plan of action.

Have air dryer purge valve repaired.

Contact your department's fleet manager
for a plan of action.

Check using a soap solution.

Contact your department's fleet manager
for a plan of action.

a se pu

ryeppourge valve stuck open.

Braided discharge line heat fatigued.

o0 0o O O O O
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General Brake Symptoms

SYMPTOM: Sensitive Brakes

Possible Cause

Possible Corrective Actio

Brakes improperly adjusted.

Defective or improperly installed component,
Chamber/slack alignment binding
momentarily.

Foot valve/pedal sticking.

Lubrication.

Too much damages rubber spring and/or
boot.

Too little causes plunger to stick.
Installation.

Body or mounting plate distortion due o
uneven floor board or firewall mounting
surface.

o0 Ooo

U

L Contact your dep meMnoger for
a plan of oc’rioO

SYMPTOM: Brakes Will Not Apply Completely

Possible Cause

TRAINING

ossible Corrective Action

Brakes improperly adjusted.
Automatic slack adjuster malfunctio
adjusting).

Air line or component freeze-,

Faulty brake components

(under

o0 OO0 OO0

U Contact your department's fleet manager for
a plan of action.

Possible Corrective Action

on; will not release.
a s imgroperly adjusted.
on of brake components.

ines pinched, improperly assembled into
fittings, or misconnected.

System contamination.
U Chamber/slack adjuster binding.

U Autormatic slack adjuster malfunction (over-
adjusting).

U Contact your department's fleet manager for
a plan of action.
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Manual Slack Adjusters
SYMPTOM: Adjustment Backs Off
Possible Cause Possible Corrective Actig
L Component malfunction. L Contact your department's fleet
for a plan of action.

Automatic Slack Adjusters

‘ Automatic slack adjusters should only be looked at by a Certified Air Brake T@ehnici

Air System Leaks

SYMPTOM: Air Leak Greater Than 2 psi In One Minute
Possible Cause

Corrective Action

spray bottle of soapy water using
ap and water,
io: Warm water works better than cold.

hock the apparatus to prevent movement.

U Tumn off the engine so you can hear possible
air leaks.

O Airleak in systen when brakeg,gre not ed. | O starting at the compressor, spray every fitting
from the compressor 1o the foot control
valve.

Leaks will show up as bubbles at the
location of the leak.

1 Once you have located the leak, contact
your department's fleet manager for a plan

of action.
reater Than 3 psi In One Minute
ssible Cause Possible Corrective Action
system when brakes are applied. O Same as with 2 psi air leak.

Hold pressure on the foot valve while you
check for leaks; have someone assist you.
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Hydraulic Brake Systems

SYMPTOM: Brake Pedal Feels Soft And Spongy
Possible Cause Possible Corrective Actio
O Low amount of fluid in the system. Add fluid to the reservoir,

O Airin the system. Have the air removed from th stem By a
qudlified technician.

(Wi

SYMPTOM: Pedal Drifts Toward Or Falls To The Floorboard

Possible Cause
U Low amount of fluid in the system.
U Fluid leak in the system.

Q
Q

k and restore the system
ing condition.

ible Corrective Action

U Failure of the augmentation system or its ability W& Wave a qualified technician restore the
to transfer energy to the brake system. powered assist system.

Secondary Braking Systems

To Activate As Designed
Possible Corrective Action
L Ensure that the system is activated and is at
the proper setting.
U Take out-of-senvice.
U Have it repaired by a qualified technician.
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Topic 2-13: Inspection and Basic Maintenance of Auxiliary and
Accessory Equipment

Handbook, IFSTA, Second Edition, Pages 31-51.

The following are recommendations from NFPA 1211: Inspection, Maijnt
and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007

Inspection and Basic Maintenance

Voltage Electrical Systems (120/240 Volts)

O All components of the line voltage generation unitg
with the recommendations of the manufacture

3 All line voltage generation units shall be inspg
fluid leakage, and proper operation.

O Inverters shall be inspected for security@f modntifg, condition, and e operationally

tested.
O Remote controls for electric poweflgenetion units shall be inspected for condition and
e operationally tested.

3 All wiring and wire looms s !HI 2 inspected for security of mounting, proper routing,

grommets in place, copalio d cleanliness.
O Instrumentation, incly@inggvolgdeter(s), ammeter(s), and frequency meter(s); warning and

®  Receptacles.

®  |nlet devices.

= Circuit breakers.

= Ground fault circuit interrupters (GFCI).
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Engine-Driven Generators

O All components of an air-cooled engine-driven line voltage generator shall be inspgcted
for security of mounting, deformation, cleanliness, leaks, and e operationally teste
recommended by the manufacturer.

3 All components of a water-cooled engine-driven line voltage generator shall
inspected for security of mounting, deformation, cleanliness, leaks, and oper@tionally

tested as recommmended by the manufacturer.

Power Takeoff (PTO)-Driven Line Voltage Generators V

3 All fluids in the PTO system(s) shall be inspected for contaminatiofand Be maintained at
the level recommended by the manufacturer.

O All components of PTO-driven line voltage generators, inClu@ing blit not limited to the
following components, shall be inspected for securi Nﬂ , deformation, leaks,
and e operationally tested as recommended b an@acturer:

= PTO.
= Drive shafts.
= Transfer case.
= Gearbox.

= Generator.
Hydraulic-Driven Line Voltage ators

shall be inspected for contamination and proper type
avel recommended by the manufacturer.

es, lines, and valves.
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Topic 2-14: Inspection Documentation and Reports

Student information for this topic can also e found in Pumping Apparatus Driver/;
Handbook, IFSTA, Second Edition, Pages 31-33 and 513-532.

Documentation
Records shall be maintained on all inspections, maintenance request entiye
mMaintenance, repairs, and testing results. Separate files shall be establis d maintained

for each individual fire apparatus. Q
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Topic 2-15: Pretrip Inspection Procedures

Student information for this topic can also be found in the California Commercialdriv
Handbook, DMV, 2008 Edition, Pages 115-126 and Pumping Apparatus Driver/
Handbook, IFSTA, Second Edition, Pages 31-51 and 513-532.

The following are recommendations from NEPA 1911: Inspection, Maintenandg, Testin

and Retirement of In-Service Automotive Fire Apparatus, NFPA, 2007 n.

Activity 2-15-1

Title: Daily Apparatus and Equipm . .
Time Frame: 1:00 Q~

Materials Needed: Fire apparatus
Daily apparat ioment checklist
Tire pressure g e

Wiping rag

Creep

Clipbagord

Pen or

ity provides you the opportunity to complete a

Introduction: ‘@
duited daily inspection that complies with all applicable laws
< %n}s

andards.

Directions: n your group, perform a complete inspection on the

apparatus.
\ . Document the inspection on the check sheet.

Your group has 30 minutes to complete this activity.
4. Be prepared to discuss your inspection results with the class.

e e: The instructor must demonstrate a complete inspection in detail
before you perform this activity.

The aftached forms are sample checklists that may be used.
The instructor can sulbstitute his or her department's checklist.
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GROUP: APPARATUS: DATE:
DAILY APPARATUS A ND EQUIPMENT
REPAIRS | REPAIRS
OK'| "MADE | NEEDED OK
| VISUAL CHECK | ENGINE COMPARTMENT
Cleanliness Leaks
Leaning to One Side Damaged Components
Body Damage Missing Components
Puddles or Leaks Engine Oil Level
Coolant Level
BRAKES, TIRES, AND UNDERCARRIAGE s Power Steering Level
Brake Linings and Pads Transmission Flujd
Brake Drums and Rotors
Brake Chambers
Air Lines, Hose, Fittings
Slack Adjusters
Tire Pressure
Tread
Rims
Lug Nuts
Axle Seals Battery Terminals
Frame
Exhaust System aB AREA-PRESTART D
Drive Shaft Battery Switch
Mud Flaps Key/Ignition Switch
Fuel Tanks Seats
Fuel Lines and Fittings Seatbelts
Springs Windshield Wipers/Blades
Shocks Mirrors
Air Ride System Glass
Steering Box Gauges
Steering Lines Load Manager
Steering Linkage Floor Area Clean
Maps and Books
\_BRAKE CHECK Fuel Tank Level
Air Leakage, Test Dome and Map Lights
Air Comp ernor
caB AReA - PosTSTART __ [
Gauges
st Heater and Defroster
ure Warning Horn
stire Buildup Rate Emergency Lights, Sirens
| Qervice Brake Test Radio, Portable Radio
Computer/MDT
Headlights
Parking Lights
Backup Lights
Backup Alarm
Flashers/Turn Signals
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GROUP: APPARATUS: DATE:

APPARATUS OPERATORS DAILY CHECKLI

Check off each item as completed and indicate any fluids that are added. Log and record all fluids added and all maintena
apparatus logbook with date, mileage, and your initials. Follow proper channels for needed repairs. Send all completed form
on the last day of every month. Also, complete a form after all significant class and daily when on a strike team.

| FLUID LEVELS QUANTITY ADDED
Radiator
Engine Oil
Transmission Fluid
Hot and running in neutral
Fuel
Water Tank
Assigned Equipment
Generators, Blowers, etc.
Priming Oll
Power Steering Fluid

Il ELECTRICAL SYSTEMS
Warning Lights
Head and Parking Lights
Turn Signals and Brake Lights
Portable Radio Chargers
Siren and Public Addresses
Horns and Warning Buzzers (air and electric)

Gauges (cab and panel)
e) :>

Cab and Compartment Lights
pplied

AIR SYSTEMS

Air Pressure

Parking Brakes (set and r S|
Air Leaks in Brake Syst

Full pressure, engin, foofbrak
Air Line and Hos

att&nspect cables. Dip fuel tanks and

water.

WEEKLY
Monday

Tuesday

Wed
artment. Tighten all loose screws, nuts, and bolts.

eck batteries. Clean compartments. Bleed air tanks.
Frida Clean, flush, and operate relief and change over valves.
Wax and touch up.

Run and clean all mechanical equipment, electrical
equipment, and ground ladders. Lube and discharge
rods and valves.

Make-up day. Bleed air tanks. Operate aerial ladders.
Check ground jacks

Saturday

Sunday

IV EQUIPMENT
___ Knox Box Key
___ Portable Radios

V BODY AND RUNNING GEA

and tension)
n of leaks and fluid color)

Amount of Water Discharge from Air Tanks
eration of Relief and Change Over Valves
Oil Needed, Lubrication, etc.

Engine Miles
Road Miles
Tire Pressure
Other

MONTHLY

1 Monday Remove and clean battery cables. Check
hydraulic fluids.

Inventory first aid kit. Date and record findings.
Check intake valves and all screens.

Pressure check all spare oxygen cylinders. Date
sign tag.

Clean communicator rings. Grease fifth wheel.
Grease locks.

Inventory toolbox. Date and sign record.

1% Tuesday

1% Wednesday
1% Thursday
1% Friday

1% Saturday Check and clean any special equipment. Rotate

all ground ladders.
1% Sunday Inspect extinguisher. Date and sign both
tags/records. Tighten driveline bolts.

January 2011 Edition
-62 -



CALIFORNIA

& FIRE APPARATUS DRIVER/OPERATOR 1A “32™

Emergency Vehicle Operations PN~ N
Topic 2-15: Pretrip Inspection Procedures Tl
GROUP: APPARATUS: DATE:
D AILY VE HI CLE I NS PECTI ON R E PO T
ENGINE COMPARTMENT
OK DEF OK DEF
o 0O Fluid Leaks Under Vehicle* O O Glass/Windshield
o 0O Oil Fluid Level O O Windshield Wipgrs
o 0O Transmission Fluid Level O O Seat Belts V
o O Power Steering Fluid a O Warning Devic
o o4O Coolant Level/Filter O O Gau
o o4O Battery Condition a O Fu auge (3/4 minimum)
o o4O Exhaust System O O Mirgors
o od Belts and Hoses O O F and VHF)
o od Other O [ MaSter Key Ring

BRAKE SYSTEM TESTS

APPARATUS

OK DEF
O O Low Air Warning Signal  (Test 1) Tire Pressure Front Rear
Air Compressor Governor (Test 2) Wheels, Rims, and Lug Nuts

O O Cut In >85 psi

O O Cut Out > 110-120 psi

Static Air Pressure Loss (Test 3)
o O Single — Maximum Loss 2 psi/min.
Applied Air Pressure Loss

O 0O Maximum Loss 3 psi/mi
O o Service Brake

O 0O Parking Brake est 6)
Tuesday

o 0O Battery W

O 0O Rotat a
O 0O C Dis g

Steering Mechanism

Springs and Shock Absorbers
Tilt Cab Pump Reservoir
Operator Panel Lights

Primer Tank Oil

Activate Priming Pump

Fuel Tank Mounting and Filters
Head Lamps High/Low
Running Lights/Reflectors
Turn Signals

Brake Lights/Backup Lights

Radio Batteries

Mag-lites Emergency Lighting
Saturday Door/Compartment Latches
O 0O Battery Water Level Covers
O eedgr Valves Equipment Secure

Body Damage*
Fifth Wheel Assembly

Q ntaminate Equipment
*Remarks F-G 2s Made

Overall Condition of Apparatus
O Satisfactory
O Unsatisfactory

OO0O0OO0O0OO0O0OO0OO0O0OO0O0OO0O0OO0OO0O0Oo0OoOe

OO0O0OO0O0OOoOOoOO0oOoOOoOO0oOoOoOooOooOoo
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AIR SYSTEM TEST

TEST 1: Low Air Warning Signal and Emergency Brake Test

1)  With engine OFF, ignition ON

2) Chock wheels

3) Release all brakes

4) Pump brake pedal to activate low pressure warning signal at 60 psi**
5)

6)

Confirm parking brakes are still released
Continue pumping brake pedal until parking brake control knob pops out (approxi Wi)

**When performing Step 4, applying the brake pedal will be accompanied by the solind of air escaping from the
spring brake relay valve. This is due to the operation of the spring brake con alv g operated by the
treadle valve.

1)  With engine running, build pressure to 110-125 psi ( dryver‘release air, indicating compressor

has shut-off)
2) Pump brake pedal to reduce pressure to 85 psi (air cQ
seconds)
3) Build pressure to 110-125 psi

TEST 2: Air Compressor Governor Test
should k @

Should build pressure to 100 psi within 45

TEST 3: Static Air Pressure Loss Test

1) Chock wheels

2) Release all brakes

3) Shut-off engine with air pressure 10-12 I
4) Time air pressure reading for g (maximum drop 2 psi for single vehicle)

TEST 4: Applied Air Pressurgfles
1)  With engine off, chock

3) Apply steady pres§uy
TEST 5: Sery k&t
1) Sta para

ear and move apparatus

S

O PFéke pedal for one minute (after initial drop, maximum drop 3 psi)

: king Brake Test

et parking brake

ace in gear

3) Try to move apparatus (should not move)

January 2011 Edition
-64 -



CALIFORNIA
STATE FIRE

FIRE APPARATUS DRIVER/OPERATOR 1A

Emergency Vehicle Operations

CALIFORNIA
STATE FIRE

Topic 2-15: Pretrip Inspection Procedures
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APPARATUS:

DATE:

D AILY

A PP ARATUS

CHECKOUT

S HE

ENGINE COMPARTMENT
Fluid levels
. radiator
. engine oil
. power steering
= automatic transmission
. priming oil
Belts and hoses
. radiator hoses
= all belts
ELECTRICAL SYSTEMS
Warning lights, four-way lights
Headlights (low and high beam)
Turn signal indicators
Gauges (all)
Brake lights
Backup lights
Code 3 lights (light bar, strobes)
Pump panel
Miscellaneous lights
AIR SYSTEMS
Brakes

= air pressure (static and applied)

. low pressure warning light

. air governor (cut-out and cut-in

= airlines and hoses
PUMP CHECKOUT

Valve operation (open and clo

Transfer valve (press

Relief valve

Water level gau

Water tank s)
EQUIPMENT

COMMENTS

Y MONTHLY
Mon Start and run all equipment 1% Saturday
Tuesday Check tires, lug nuts, and axle nuts 1% Sunday
Wednesday  Check all batteries 1 Monday
Thursday Bleed air tanks 1% Tuesday
Friday Flush, clean, and operate relief and change-over valves 25"
Saturday Wash, clean, and inspect apparatus
Sunday Check and weight all extinguishers

Check undercarriage and transmission for grease
Check radio batteries

Clean and inspect all ground ladders

Perform any missed or needed maintenance
Complete apparatus reports
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Topic 3-1: Accident Statistics and Liability

Student information for this topic can also e found in Pumping Apparatus Driver/;
Handbook, IFSTA, Second Edition, Pages 60-61.

Fire Fighter Injuries While On Apparatus
Fire department vehicle accidents and resulting fire fighter injuries whi:ng to or

returning from incidents, 1999-2006.
Year Involving Fire Department Emergency Vehicles Involvi Personal Vehicles
Collisions Fire Fighter Injuries ons Fire Fighter Injuries

N ¢
1990 11,325 1,300 % 175

1991 12,125 1,075 75 125
1992 11,500 1,080 1.575 150
1993 12,250 900 1,675 200
1994 13,775 1 Q 1,610 285
1995 14,670 50 1,690 190
1996 14,200 @ 1,400 240
1997 14,950 1,350 1,300 180
1998 14,650 Q 1,050 1,350 315
1999 15,45 875 1,080 90
2000 15 990 1,160 170
2001 1 960 1,325 140
2002 \ 1,040 1,030 210
2003 &5,900 850 980 85
20 156,420 980 1,150 220
15,885 1,120 1,080 125
16,020 1,250 1,070 210

SourCe: "Fire Fighter Injuries for 2006", NFPA Journal, November/December 2007 Edition.
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Fire Fighter Deaths While In Apparatus
Source: "U.S. Firefighter Fatalities 2000," NFPA Journal, July/August 2001 Edition.

Deaths

87.5% Not 75% Driver 25% 75% Drivin % on
Wearing Seat Death Passenger Too Fasto t
Belts Death Inatte n\nter ections

O=NW,AP,AOAO NO®
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Topic 3-2: Principles of Defensive Driving

Student information for this topic can also e found in the California Commercia
Handbook, DMV, 2008 Edition, Pages 24-27 and Pumping Apparatus Driver/O

Handbook, IFSTA, Second Edition, Pages 76-83.

Activity 3-2-1

Title: Principles of Defensive Driving

Time Frame: 0:15

Materials Needed: e Notes
e Pen or pencil

Introduction: This activity providesé

Directions:
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PRINCIPLES OF DEFENSIVE DRIVING

1. What is the most important aspect of safe driving?

2. List four of the six components of defensive driving? V

o O
©)
4
3. Where do most collisions involving an e cy vehicle occur?
4. List two of the five control rs. :
1)
2

5. Togetthe" ure" in town at lower speeds you should be seeing ahead
bloc at highway speeds about mile.

&
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6. If you must stop on or by a one-way or divided highway, what three locations should
you place your warning devices?

1)

2

i \Y%
7. What is the first thing to consider when passing a vehicle, ian Jor cyclist?

8. Which is greater, total stopping distance or to

9. What four special situations requ@
1)
@)

©) :
N
10. Defin&:: finertia."

Ing distance?

n regular mirror checks?
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Topic 3-3: Driving Apparatus to Incidents

Student information for this topic can also e found in the California Commercia
Handbook, DMV, 2008 Edition, Section 2 and Pumping Apparatus Driver/Oper

Handbook, IFSTA, Second Edition, Pages 59-89.
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Topic 3-4: Principles of Off-road Driving

Student information for this topic can also e found in Pumping Apparatus Driver/;

Handbook, IFSTA, Second Edition, Pages 115-120.

Percentage and Degree of Slope Profile
Percentage of slope equals height in feet. 1 foot equals 1%, 20 feet W efc. Safe

maximum limit is 40%.

10Q%

’ 180%
.
. O/ oo

N/ S 100 Feet

20%

100 Feet

1 foot of rise over 100 feet = 1% of slope
20 feet of rise over 100 feet = 20% slope
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Topic 3-5: Principles of Braking and Stopping

Student information for this topic can also e found in the California Commercia
Handbook, DMV, 2008 Edition, Pages 28, 31, 73, and Pumping Apparatus Driv
Handbook, IFSTA, Second Edition, Pages 77-82.
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Topic 3-6: Principles of Steering and Load Control

Student information for this topic can also be found in the California Commercial Driver Handbook, D
2008 Edition, Pages 22, 45, 46, and Pumping Apparatus Driver/Operator Handbook, IFSTA, Secong,Editi
Pages 81-82.

Skids
An apparatus is supported on a cushion of air that exists within the tires. Qontrol
apparatus is transmitted through tire "footprints." Each footprint is abo ize @f a person's
hand. Changes of direction or speed are made by changing the ese
footprints. The cohesive quality between the rubber and the roa
coefficient of friction. This coefficient of friction will vary depending u e roadway
surface or foreign substances on the roadway such as san watel, orice. When one or

more of the tires exceeds the coefficient of friction, a l0ssOf n to the roadway and
subsequent skidding occurs. %

Acceleration Skids
Acceleration skids involve only the drive wheels. i control of the apparatus, wheel
on

slippage may be reduced or stopped by eas the throttle, which will reduce torque
int of ing wheel fraction serves no useful
qingcomponents, wearing out tires, and
controlled acceleration.

to the drive wheels. Accelerating to the p
purpose, placing fremendous strain o
resulting in a slower start than is obtaifged wi

Locked-wheel Skids
Locked-wheel skids sacrifice
The front wheels steer only
are futile.

Four-wheel Drif

The term "four-whe @ i
describes that n when a cornering apparatus is above the limits of adhesion and in
wh

a balanced ghdefgteawoversteer attitude. The apparatus is pointed in the direction it is
Is are following a line of the curve, however, the apparatus is evenly
outside of the curve. If there is adequate roadway available, the
negotiate the turn without event.

eerresults from over acceleration; excessive steering; improper brake usage, or from
onditions that provide liffle fraction (e.g., wet, bumpy, or covered with debris).
Countersteer using a rapid and smooth steering input in the direction of the skid. This allows
the front end to stay ahead of the back end until recovery is complete.

If a rear-wheel skid (oversteer) occurs in a front-wheel drive apparatus, it may be necessary
to apply appropriate throttle, in addition to countersteering, to "pull out" of the skid and
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recover apparatus confrol. You must smoothly take out the steering you have put in as the
apparatus is recovering. Failure to do so may cause a second skid (caused by lateral weight
transfer). Acceleration and brake use should be avoided. Front-wheel drive can be an
exception to this as acceleration can assist in recovery.

Understeer (Front-wheel Skid)

Understeer results from approaching the turn at an excessive speed; excessivg,steenihg;
improper brake usage; or from road conditions that provide litfle traction,(e.Q., umpy,
or covered with delboris). Avoid additional steering input, and when the WSDWS
enough to regain rolling friction, the understeer condition will diminish. ACge ion and
brake use should be avoided.

Hydroplaning

"Hydroplaning" is the term used when an apparatus is skimriyi long the surface of a wet
road. When an apparatus is hydroplaning, the normal ch of the tire fread and
the road begins to separate. Hydroplaning is a serious paition"oecause the driver/operator
cannot control the apparatus. Three factors contr the hydroplaning effect.

Water Depth
Normally a quarter inch of water is enough to ydroplaning.

Tire Condition
Tread depth, air pressure, design, angfwidfh affect hydroplaning.

Apparatus Speed
The faster the tires are rotating ore likely that the apparatus will skim the surface of the
water. Total hydroplaning on of water may be expected at about 568 mph, and

D G
partial hydroplaning cangccu a Bnificon’rly slower speeds.

Roadway Position

The position of the @; atu§’on the roadway to best facilitate the negotiation of a turn or
curve at a safe 4gfe@l speed; the use of the available roadway to its fullest advantage with
the least a ~ ering. Roadway position could also be referred to as the "driving line"
through r

urn Classifications

points of reference that are relevant to the fumning maneuver.

' Driver Awareness Instructors Course Manual, California Commission on Peace Officer
Standards and Training, 1999
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Entry
This places the apparatus to the extreme outside edge of the available roadway, and js the
point of steering input to perform the turning Maneuver.

Geometric Apex
Geometric apex is the tightest innermost part of the available roadway. It is directgcagtered
within the driving arc.

Exit
Exit places the apparatus at the extreme outside edge of the roadway? v is input
correctly from entry and maintained to the apex, the apparatus wilseek Xit point on its

own accord.
Driving Advantages < ’
O Minimize weight fransfer.
O Minimize steering input.

O Smooth apparatus control.
O Greatest attainable safe speed through the t

Decreasing Radius
This is a continually tightening fumn. The dri% il be decreased in proportion fo the
kin

tightening of the turn. Negotiate the tur he line of least resistance to the
apparatus' fravel.

Increasing Radius

This turn gradually straightens. paratus speed will be slower at the entry point and can
e increased upon exifing.

180° Turn

The configuration of thj cgpesponds to driving through one half of a circle. Entry should

edge of the available roadway. This line will be maintained to
the approach qf f f PAlthough not any faster speed-wise than an "inside" or "outside"
driving line, 1hi¢ rolte Wgovides a degree of safety for maneuvering in the case of a slide.
The apex is reldfively close 1o the exit of the turn, not geometrically located. Exit point
will be ide of the roadway, beyond the apex area.

Multi Tutn Situation

ef create a situation where apparatus control problems are likely to occur.

adway position through multiple turns is a path that will reduce the amount of

direggional change from one tumn to another. This will lessen side-to-side weight transfer, give
the tires improved traction, and allow greater control.
In order tfo drive the correct roadway position, the driver/operatfor will have to equalize furning
motions from one turmn to another while maintaining a consistent speed. The reason is that
these two ingredients create centrifugal force.

start from the extre @
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Correct road position will vary as to the configuration of the turns. The driving line selected
should provide for optimum efficiency and control at the exit of the final turn.

Control Considerations

To establish proper roadway position through a turn, the driver/operator must sc e

during the approach. The path of fravel should bring the apparatus to the apex o ide

just before the exit of the turn. The apparatus should be held as close as poss 1o Ihe
fransfer

apex to allow adequate distance when exiting the turn. Apparatus stressegnd w
SM[ou’rsiole)

may be reduced by allowing the apparatus to smoothly drift out to th
upon leaving the tumn.

Speed Control
For the purposes of speed control in a furning maneuver, considerati®n must be given to
1.
e

throttle and brake application in relation to the apparatys, " the driving lane. This is
accomplished by dividing the driving line info zones arding brake and throttle
usage.

Zone 1, Approach Zone (Speed Adjust
This area consists of the approach up to the t ry point. This can be accomplished by:

O Speed increase.

O Speed reduction.
®  Straight-line threshold braking.
®  Extended release.

Zone 2, Entry Zone Driving Zones ,
This area consists of the i fiving | Zones3 e
line) between the entry i e apex : et
The following two cceptable: I P
3 No throttie is u feral weight . Zone 2
transfer is set. A
O Appar ee ay be maintained by 1. ApproachZone ~ ——-—====—=--
appypriate Ngrottle pressure. 2. Entry Zone
Zone xip Zone 3. Exit Zone Zone 1
T sists of the roadway from the
e exit point. Options are exercised ‘
in i areq: Direction of travel

O Speed maintenance.
O Speed increase.
O Speed decrease.
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Topic 3-7: Driving During Adverse Weather Conditions

Student information for this topic can also e found in the California Commercia
Handbook, DMV, 2008 Edition, Pages 29, 35-38, and Pumping Apparatus Driv

Handbook, IFSTA, Second Edition, Page 84.

January 2011 Edition
-78 -



w“ FIRE APPARATUS DRIVER/OPERATOR 1A ST ke

Emergency Vehicle Operations

Topic 3-8: Positioning Apparatus

Topic 3-8: Positioning Apparatus

Student information for this topic can also e found in Pumping Apparatus Driver/;
Handbook, IFSTA, Second Edition, Pages 99-131.

January 2011 Edition
-79.



iy FIRE APPARATUS DRIVER/OPERATOR 1A “&°

¢ Emergency Vehicle Operations /7 )
TRAINING Topic 4-1: Introduction to the Mandatory Driving Exercises TRAINING

Topic 4-1: Introduction to the Mandatory Driving Exercises

Student information for this topic can also e found in Pumping Apparatus Driver/;
Handbook, IFSTA, Second Edition, Pages 90-92.

Mandatory Driving Exercise 4-1-1

Exercise: Diminishing Clearance Exercise

This exercise measures your abili r the apparatus in a
straight line, 1o judge distancégfr el fo object, and fo
stop at a designated finispiRe. speed at which the
apparatus is driven is fa & gh 1O require you to exercise
quick judgment.

Time Frame: None

Authority: 2009 NFPA 1 ; fion A.4.3.5

Materials Needed:

Student Directio . Accelerate 1o the course speed in the approach area.

2. Maneuver the apparatus through the lane without
fouching the side markers.

3. At the designated end marker, stop the apparatus with

& the front bumper short of the end marker.
2 . Wait for the end measurement to e taken.

o b~

When instructed, back the apparatus through the lane
without fouching the side markers.

Stop the apparatus after clearing entry markers.

o
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Scoring: 100 points possible 80% passing

1. 5 points subtracted each time the apparatus touche
side marker.

2. 5 points subfracted each time the apparatus stags
before reaching the end marker.

3. 10 points subtracted if apparatus sto -121 S
before the end marker or 20 points fracted if

apparatus stops more >12-18 inghes ore the end

marker.
The student fails if the appar@itus st@os > 18 inches from
the end marker. Distance from the end marker

to the front bumper.

4. The student fails if t tus touches the end marker.

5. The student fai spaed of 15-20 mph is not
maintained Xxercise.

6. The student f i or she does not maintain control of
the a us during the exercise.

Site Preparation: o Markers argsset up as shown,
e Unles i€ated, marker spacing shall be of equal
ance.

rows of side markers form a lane 75-feet long.
inning width of @ inches wider than the apparatus.
Lane diminishes to a clearance width of 1 inch.

& 2 ° ® ® 2
g' 2" 96" Approach

Area
S ° o o .4
50" > 75' >
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Mandatory Driving Exercise 4-1-2

Exercise: Serpentine Exercise

This exercise simulates maneuvering around parke

stopped vehicles and tight corners. You maneuver
apparatus forward and backward in one conti us fion
without touching any of the course marker

Time Frame: None
Authority: 2009 NFPA 1002: Section A.4.3.3
Materials Needed: e Fire apparatus
e 8,000 square foot are
e 48-inch pillars (3)
e 100-fooft tape f
Student Directions: 1. Drive the ap along the left side of the markers in a
straight lige.
2. Sto b the last marker.
3. Backthe dpparatus between the markers by passing to

the le arker #1, to the right of Marker #2, and to the
of Marker #3.
the apparatus.
rive the apparatus forward between the markers by
passing to the right of Marker #3, to the left of Marker #2,
and to the right of Marker # 1.

Scoring: &\ 100 points possible 80% passing

1. § points subtracted for each marker passed on the wrong
side.

Qg 2. 5 points subfracted each time the apparatus stops

during the exercise.
3. The student fails if the apparatus touches a marker.

4. The student fails the performance exam if he or she does
not maintain control of the apparatus during the exercise.
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Exercise:

Site Preparation:

<

Serpentine Exercise

Markers are set up as shown.

Place three markers in a straight line, equal dist:

apart,
Ensure adequate space is available on bot
markers for the apparatus to move fregly.

30'-38'

ides Of the

Based on the size > Q
of the apparatus §~
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Mandatory Driving Exercise 4-1-3

Exercise: Three-Point Turnaround Exercise

This exercise tests your ability to turn the apparatus
within a confined space without striking obstac

Time Frame: None

Authority: 2009 NFPA 1002: Section A.4.3.4

Materials Needed:

Fire apparatus
5,000 square foot area
18-inch cones (16) \

Student Directions: 1. Drive forward g ) & 12-foot opening in the center of
one of the .

2. Tumn the @ppa ither direction (left or right).

3. Brin fus to a complete stop without fouching
a rker @y extending beyond the course boundaries.

4, Bo@porofus far enough to accommodate the

fo proceed out without touching a marker or

Q ending beyond the course boundaries.
. YYake the turn.

Proceed to the exit point.

7. Bring the apparatus to a complete stop after clearing the
exit point.

Scoring:&\ 100 points possible 80% passing

1. 10 points subtracted if the wheels are turned when the

@ apparatus is stopped.
< 2~ 2.

The student fails if the apparatus touches a marker.

3. The student fails if the apparatus fravels outside the
exercise boundaries.

4, The student fails if he or she exceeds three directional
changes as outlined in the diagram.

5. The student fails if he or she does not maintain control of
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Exercise: Three-Point Turnaround Exercise

the apparatus during the exercise.

Markers are set up as shown.

Align markers in straight lines, equal distanc&apa
Size of exercise is 50'x100'.

Width of approach gate is 12 feet.

Site Preparation:

) O QO 012'

January 2011 Edition
-85-



iy FIRE APPARATUS DRIVER/OPERATOR 1A “&°

¢ Emergency Vehicle Operations /7 )
TRAINING Topic 4-1: Introduction to the Mandatory Driving Exercises TRAINING

Mandatory Driving Exercise 4-1-4
Exercise 4-1-5, the Alley Dock, may be substituted for this exercise.

Exercise: Station Apparatus Backing Exercise

This exercise tests your ability to move the apparatus
backward within a restricted area and into a fire i
without striking the walls and to bring the agparatu
smooth stop close to a rear wall.

Time Frame: None
Authority: 2009 NFPA 1002: Section A.4.3.2{b)
Materials Needed: Fire apparatus

5,000 square foot a
48-inch pillars (

18-inch cones
100-foot @ ure
Student Directions: 1. Drivi Imulated street in a straight line, past the

n
driv@mn located on your left.
2. Bring paratus to a complete stop after passing the
Aiveway apron opening.
Q' k the apparatus into the designated bay.
Bfing the apparatus to a complete stop after the front
bumper clears the first two 48-inch pillars.
Drive the apparatus forward, making a right fum.
6. Bring the apparatus to a complete stop after finishing the

turn.
7. Back the apparatus into the designated bay.

& 8. Bring the apparatus to a complete stop after the front
bumper clears the first two 48-inch pillars.

100 points possible 80% passing

1. 8 points subfracted each time the apparatus stops within
the alley before reaching the end.

2. The student fails if the apparatus touches a marker.

3. The student fails if he or she does not maintain control of
the apparatus during the exercise.
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Exercise: Station Apparatus Backing Exercise
Site Preparation: e Markers are set up as shown.
e Unless indicated, marker spacing shall be of e
distance.

e The boundary lines for the restricted area sh@uld bea30

feet wide, similar to curb-to-curb distange
e Along one side and perpendicular is WUIOTed

area 20' x 24' and again reduced,to 1 vehicle
length plus 10 feet.
e Each simulated area shall befCente nd from end of

next largest area.

0 .Q.QQ o o
o %m.:\sz.: o o

ft front tire mark—

& Depth of parking bay is
Apparatus length + 10’
Q~ ®

30
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Mandatory Driving Exercise 4-1-5
Exercise 4-1-4, Station Apparatus Backing, may be substituted for this exercise.

Exercise: Alley Dock Exercise

This exercise tests your ability to move the apparatus
backward within a restricted area and into an a
fire stafion without striking the walls and 1o kagng th
to a smooth stop close to a rear wall.

Time Frame: None
Authority: 2009 NFPA 1002: Section A.4.3.2{Q)
Materials Needed: e Fire apparatus
e 6,000 square foot a )
e 48-inch pillars (
e 18-inch cones
¢ 100-foot tap ure
Student Directions: 1. Diriv st ey dock area located on the your left.
2. Brin@ the dpparatus to a complete stop after passing the
alley areq.

of the center marker.

k the apparatus into the alley dock area, making a

left turn.

% INg the apparatus to a complete stop within 18 inches
Set the parking brake.

A,
\Q 6. When instructed, drive forward out of the alley dock area.
Scorin :& 100 points possible 80% passing

1. 5 points subtracted each fime the apparatus stops within
the alley before reaching the end marker.

2. 10 points subtracted if apparatus stops 6-12 inches
before the end marker or 20 points subtracted if
apparatus stops more >12-18 inches before the end
marker. The student fails if the apparatus stops >18
inches from the end marker.
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Exercise:

Site Preparation:

Alley Dock Exercise

>

Distance is measured from the end marker to the fro
bumper.

The student fails if the apparatus touches the e ker.
The student fails if the apparatus touches aSide rker.
The student fails if he or she breaks thegolane ted by
the markers. ey

The student fails if he or she doesgpot maiNTtain control of

the apparatus during the exe,

Markers are set up as showgp.
Markers shall be aligneg ' ines.
a'e | g

Unless indicated, me 4@ , shall be of equal

distance.

The boundary i erestricted area should be 40-
feet wide, sifilaMNo curb-to-curb distance.

Along o a’oerpendicular is another simulated
area

Smalller si ed area is 60 feet from the end of the

(@) @) (@)
® (@) (@)
20' :
Set parking brake
® ®

12'
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Mandatory Driving Exercises Scoring Sheet

STUDENT: DATE:
4-1-1: DIMINISHING CLEARANCE EXERCISE Penalty points subtracted from 1
Rated Component Frequency

1. | Apparatus touches a side marker

2. | Apparatus stops before reaching the end marker

3. | Apparatus stops 0-6 inches before the end marker

OR Apparatus stops >6-12 inches before the end marker 10

OR Apparatus stops >12-18 inches before the end marker 20

OR Apparatus stops >18 inches before the end marker Failure
4. | Apparatus touches the end marker Failure
5. | Speed is not maintained (>3 seconds in lane) Failure
6. | Driver/operator fails to maintain control of the appar: O Yes Failure

TOTAL POINTS:
PASSING SCORE: 80

, . O Pass
Scorer's Name: )
PASS/FAIL: O Fail
Signature: O Retest
4-1-1 NOTES:

4-1-2: SERPENTINE E

Penalty points subtracted from 100 possible points.
Rated Component Frequency | Value 100
arker on the wrong side 5

. | Apparatus

ing the exercise 5

es a marker O Yes Failure

erator fails to maintain control of the apparatus O Yes Failure
TOTAL POINTS:
PASSING SCORE: 80
O Pass
PASS/FAIL: O Fail
Signature: O Retest

4-1-2 NOTES:
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STUDENT: DATE:
4-1-3: THREE-POINT TURNAROUND EXERCISE Penalty points subtracted from 100 possibl
Rated Component Frequency
1. | Wheels turned while the apparatus is stopped
2. | Apparatus touches a marker
3. | Apparatus travels outside the exercise boundaries
4. | Driver/operator exceeds three directional changes
5. | Driver/operator fails to maintain control of the apparatus
: 80
Scorer's Name: O Pa_ss
% PASS/FAIL: O Fail
Signature: O Retest
4-1-3 NOTES:
4-1-4: STATION APPARATUS B2 Penalty points subtracted from 100 possible points.
| Frequency | Value 100
1. | Apparatus stops within ! 5
2. | Apparatus touch O Yes Failure
3. | Driver/operat ain control of the apparatus O Yes Failure
TOTAL POINTS:
PASSING SCORE: 80

O Pass

PASS/FAIL: O Fail
O Retest
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STUDENT: DATE:
4-1-5: ALLEY DOCK EXERCISE Penalty points subtracted from 100 possible
Rated Component Frequency
1. | Apparatus stops within the alley before reaching the end marker
2. | Apparatus stops 0-6 inches before the end marker O 0-6
OR Apparatus stops >6-12 inches before the end marker O >6-
OR Apparatus stops >12-18 inches before the end marker O >9%:1
OR Apparatus stops >18 inches before the end marker >18 Failure
3. | Apparatus touches the end marker Failure
4. | Apparatus touches a side marker OWes Failure
5. | Apparatus breaks the plane denoted by the markers es Failure
6. | Driver/operator fails to maintain control of the apparatus O Yes Failure
TOTAL POINTS:
PASSING SCORE: 80

' . O Pass
Scorer's Name: )
PASS/FAIL: O Fail
Signature: O Retest
4-1-5 NOTES:

&\
&
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Topic 5-1: Introduction to the Optional Driving Exercises

Optional Driving Exercise 5-1-1

Exercise: Lane Change Exercise

This exercise tests your ability to change lanes angl jud
distances from wheel to object while moving at a stgmnt
speed.

Time Frame: 25 seconds maximum

Authority: SBFS < ,
Materials Needed: Fire apparatus \

[}

e 1 assistant instructor

e 36,000 square foot

e 48-inch pillars (4

e 18-inch cones

e 8V2'%11" numbe rds (8)
"T" (2
II2II )
II3II

II4II (

! (1)

1" "STOP" card (1)
Qpwatch

O-foot tape measure

Student Directj 1. Time begins when the instructor signals you to proceed
through the enfry gafe.

2. Time ends when the front bumper of the apparatus passes

& the exit gate.
3. Lane assignments will be displayed just before the
apparatus enters the first lane.
Q~ 4. Maneuver the apparatus through the assigned lanes.

5. You have 25 seconds from entry gate to exit gate.

6. Proceed through the exit curve until the apparatus clears
the last set of markers.

/. Bring the apparatus to a complete stop.
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Exercise: Lane Change Exercise
Scoring: 100 points possible 80% pa
1. 5 points subtracted for each marker touched bythe
apparatus.
2. The student fails if the apparatus stops or fails t tain a
constant forward motion within the co N

3. The student fails if he or she does not fakethéflane marked
by the evaluator.
4, The student fails if time excee@c nas.

5. The student fails if he or sheWo maintain control of
the apparatus during t ergise.

Site Preparation: o Markers are set up @ssh@wn, with each set of lanes being
30-feet long and @ on® 10-feet wide.
e Measure the 8IS base to base.

Idth is 12 feet, starting at the first set of markers
e exit gate.

o® o »0o 000
@ 4 3
0® © 00 00 6 000 °
3 2
© ® 00 ©0 o 000 °
2
o ® 000 000
OPN 1
00
EL
12' :_| > < > < > < > < > ¢ >« > >
30' 90’ 30' 60" 30' 60’ 30’ 150" R

480’ Total Length

All gates are 10 feet wide
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Optional Driving Exercise 5-1-2

Exercise: Offset Alley Exercise (Forward and Backward)

This exercise simulates responding to an emergency a
making a lane change through a narrow passag y without

striking any nearby vehicles. It tests your abilifygto ma rthe
apparatus at a constant speed within a CORi sp@ce. To do

this, you must accurately judge the distgnce n the

apparatus and the barriers.
Time Frame: None
Authority: SBFS s
Fire apparatus @2

Materials Needed: °
e 100 square foo
e 48-inch pillars (4
e 18-inch con
. 100—fo@ sure
Student Directions: 1. Maintai nstant speed throughout the exercise.

hrough the entry gate.
e apparatus into the offset lane.
If the offset lane.

Q&ﬁer the exit lane.

Bring the apparatus to a complete stop after rear bumper
clears the exit gate.

&\ 7. Back the apparatus following the same path, maintaining a
@ constant speed.

8. Bring the apparatus to a complete stop after front bumper
clears the entry gafe.

ring: 100 points possible 80% passing

1. 10 points subtracted for each marker touched by the
apparatus.
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Exercise: Offset Alley Exercise (Forward and Backward)

2. 10 points subtracted each time the apparatus stops be
reaching the end markers.

apparatus during the exercise.

Site Preparation: e Place two sets of markers in line apparatus length

apart to form an alley.
e These alleys are arranged wi rsegnarkers and are 10
feet wide. \
e The 10 foot alley from
arranged 10 feet ou
which the appara
e No set speed s
driver/operator s
the mane

ver/operator must exit is
to the opposite 10 foot alley into
maneuvered.

e established for this exercise, but the
ot stop or back the apparatus during

10° paratus Length

o<—® O—O—» O

10' \Q ” ®)
® ® ® ®

®© o O ®<———0
10'
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Optional Driving Exercise 5-1-3

Exercise: Dogleg Exercise

This exercise measures your ability to maneuver appardiius Wwithin
a confined space. Judging distance between apPgratusiond

objects while driving at a constant speed in koth fo and
reverse.
Time Frame: Minimum:  0:50

Maximum: 1:15
Authority: SBFS

Materials Needed: e Fire apparatus
e | assistant instruct
e 8,400 square foo
e 48-inch pillars (1

e 18-inchco (46)
[ ]

Stopwa
e 100-fod@t tap easure

Student Directions: ain a constant speed throughout the exercise.
hrough the entry gate.

through first direction gate.

m in the changing space.

Y Align apparatus to enter next direction gate.

6. Proceed through all direction gates in the same manner.

7. Enter the diminishing gate.

& 8. Bring the apparatus to a complete stop.
9. Before touching the center marker.

10. Back the apparatus through the course following the same
path,

11. Maintaining a constant speed.

12. Bring the apparatus to a complete stop after the front
bumper passes the entry/exit gate.

13. Minimum time to complete this exercise is 0:50.

14. Maximum time to complete this exercise is 1:15.
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scoring: 100 points possible 80% passing

1. & points subtracted for each marker touched by the
apparatus.

2. The student fails if he or she completes the course Tyl
than 0:50 seconds.

3. The student fails if he or she completes thg exerciS&¥in more
than 1:15 minutes.

4, The student fails if he or she does ndimainigin control of the
apparatus during the exercise.

Site Preparation: o Markers are set up as shown,qitfyeachy gate being 10-feet
wide.
gat 50-foot intervals.

e Opposing gates are sp@
e Perimeter markers g
e Marker spacing i seed’from base to base.

370*

>

@) @) 10’
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Optional Driving Exercise 5-1-4

Exercise: Parallel Parking Exercise

In this exercise, you are required to parallel park withi
of the curb. This exercise tests your ability 1o aligntge apparatus

with the curlb without hiffing the curlo or markers an a
minimum loss of apparatus motion. This e @Io’res

aligning an apparatus for hydrant hookups ing device

operations.
Time Frame: None
Authority: SBFS

Materials Needed: e Fire apparatus
e | assistant instru
e 1,800 square f@of @tea
e 48-inch pillgrs (4)
e 100-fo o) egisure
Student Directions: 1. Drive f aratus along the left side of the designated

ing areq.
the apparatus to a complete stop after the rear
per passes the last markers.

ack the apparatus between the markers, tuning as
needed.

4. Bring the apparatus to a complete stop before touching
the markers or exceeding the parking area boundaries.

7. Set the parking brake.
8. Apparatus must be within 18 inches of the curb.

&\ 5. Drive the apparatus forward to straighten, if needed.
@ 6. Bring the apparatus to a complete stop.
Scaing:

100 points possible 80% passing

1. 5 points subtracted if apparatus tire brushes the curb.
2. The student fails if the apparatus touches a marker.
3. The student fails if the rear wheels roll up and onto the curb.
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Exercise: Parallel Parking Exercise

4, The student fails if the front or rear wheels are >18 inch
from the curb when the parking brake is set.

5. The student fails if he or she exceeds two directio
changes as outlined in the diagram.

6. The student fails if he or she does not maintain C ol of
the apparatus during the exercise.

Site Preparation: e Site must be free of all obstacles
e Measure the markers from basg¢ to b

Curb
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Optional Driving Exercises
These exercises are for skill development only and are not part of the testing process.

STUDENT: DATE:
5-1-1: LANE CHANGE EXERCISE Penalty points subtracted fi
Rated Component Frequency
1. | Apparatus touches a marker
2. | Apparatus stops or fails to maintain a constant forward motion 25
3. | Failure to take the lane marked by the proctors S 25
4. | Driver/operator fails to maintain control of the apparatus es
TOTAL POINTS:

Scorer's Name:

Signature:

5-1-1 NOTES:

5-1-2: OFFSET ALLEY EXER Penalty points subtracted from 100 possible points.
ponent Frequency | Value 100
‘ 10
atus after touching a marker 25
0 maintain control of the apparatus O Yes

TOTAL POINTS:
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STUDENT: DATE:
5-1-3: DOGLEG EXERCISE Penalty points subtracted from 100 possible
Rated Component Frequency

1. | Apparatus touches a marker

2. | Driver/operator completes the course in less than 0:50 O Yes

3. | Driver/operator completes the course in more than 1:15 O Ye

4. | Driver/operator fails to maintain control of the apparatus ay

TOTAL POINTS:

Scorer's Name:

Signature: \

5-1-3 NOTES:
5-1-4: PARALLEL PARKING EXERCISE Penalty points subtracted from 100 possible points.
Frequency | Value 100
1. | Apparatus touches a mar 10
Rear wheels cross ov O Yes 25
3. Whee_ls are more O Yes 25
exercise
O Yes
O Yes

TOTAL POINTS:
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P-Yo [{VE] To maintain or regulate, within prescribed limits, by setting th
operating characteristics to specified parameters.

AHJ ... Authority Having Jurisdiction. The organization, office, o dIVI a
responsible for approving equipment, materials, an insta ora
procedure. y
Alignment................. To adjust components to bring about optim

performance.
Camber Angle ......... The angle of the wheel, measured m& hen viewed from the

front of the apparatus.

CCDH.....co e, California Commercial Driver

CFR....oeier, Code of Federal Regulati
permanent rules publish
departments and a

ication of the general and
e Federal Reqister by the Executive
e Federal Government.

Combination Fire .....A vehicle consi g of ling tractor and frailer.

Apparatus

Component.............. A consti art of a mechanical or electrical device.
Decibel .................... xpress relative difference in power or intensity, usually
acoustic or electric signals, equal to ten times the
ogarithm of the rafio of the two levels.
ontinuity in a part or a failure to function that interferes with the
\ rvice or reliability for which the pan was intended.
..... Having a defect, or faulty.

.......... Abnormal wear, defects, cracks or fractures, warpage, and deviations
from the original condition that would affect safe and correct
operation.

Docuimentation........ The process of gathering, classifying, and storing information.

(D10 ) [ Department of Transportation. The department of the U.S. government
that coordinates and institutes national transportation programs.
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Driveline ................... See power train.

Failure .........ccceeenveenis A cessation of proper functioning or performance.

Frame........cccoeiiinnnnnns The basic structural system that transfers the weight of the fie
apparatus to the suspension system.

High Voltage ............ Voltage that is above the normal 12 or 24 volts.

Inspect......cccceeennenns To determine the condition or operation of a co W? by
comparing its physical, mechanical, and/ orglectri@ol Characteristics

with established standards, recommend quirements

through examination by sight, sound, or

Interlock.................... A device or arrangement by meass

part is controlled by the functiog N

Leakage..........ccceunnee The escape of a fluid from N&
connection. The three cla kage are defined.

Leakage, Class 1 ..... Seepage of fluid, asdndic y wetness or discoloration, not great
enough to form

Leakage, Class 2 ..... Leakage of fluidigreatienough to form drops, but not enough to cause
drops to fall from em being inspected.

Leakage, Class 3

Liability

Manufagturers,....... Any requirement or suggestion a fire apparatus builder or component
Reco dati producer makes concerning care and maintenance of its product(s).
(Specifigttio,

ion............. An alteration or adjustment to any component that is a deviation from

the original specifications or design of the fire apparatus.

Operational Test....... A test to determine the operational readiness of a component on a
fire apparatus by observing the actual operation of the component.
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Operator Alert .......... Any device, whether visual, audible, or both, installed in the driving

Device compartment or at an operator's panel, 1o alert the operator to gither
a pending failure, an occurring failure, or a situation that requires
her immediate aftention.

Optical Source.......... Any single, independently mounted, light-emitting componefii
lighting system.

Overhaul .................. To inspect, identify deficiencies, and make nec Wirs fo retun
a component to operational condition.

Power Train............... The parts of a fire apparatus that transmi e the engine o
the wheels, including the fransmission, s@lit shafl power takeoff,
midship pump fransmission, drive shaff{g), , differential(s), and
axles.

Powered................... A power-operated device them ended to provide storage of hard

Equipment Rack suction hoses, ground la er equipment, generally in a
location above appara

Preventive................. The act or work of ing s®mething in proper condition by

Maintenance performing necgssary ntive actions, in a routine manner, to

prevent failure A breakdown.

Primary Ignition
System

ended by the manufacturer.

Quallified Persog.. on who, by possession of a recognized degree, certificate,
\ ofessional standing, or skill, and who, by knowledge, training, and
experience, has demonstrated the ability fo deal with problems
relating to a particular subject matter, work, or project.

Re To restore to sound condition after failure or damage.
To remove an unserviceable item and install a serviceable counterpart
in its place.
Secondary................ The high voltage components of an ignifion system. This system is most
Ignition System often associated with gasoline-powered engines. It starts af the ignition

coil and ends at the spark plug.
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Severe Service.......... Those conditions that apply 1o the rigorous, harsh, and unique
applications of fire apparatus, including but not limited to local
operating and driving conditions, frequency of use, and
manufacturer's severe service (duty) parameters.

] g o || R Indicates a mandatory requirement.

Shoreline .................. A 120-volt electrical cord that aftaches 1o the fire @ppara
maintain a full charge in the battery, run tempe Mol systems,
maintain qir pressure, and ofher vital system

Should............cc.......... Indicates a recommendation or that Wh@ is€d but not required.

Single Fire................. A vehicle on a single chassis fra \

Apparatus

SOP....coeiieriiiree thod of performing a task that is

Steering Axle ............ Any axle designed slgh thalthe wheels have the ability to furn the
vehicle.

Systems ........ccccceeee. A regularly interdgling4or interdependent group of components
forming ggeiRified whole.

| 1) [ ' % ability by measuring the mechanical, pneumatic,
h ic, @glectrical characteristics of an item and comparing those

fics with prescribed standards.
Title 49...............S ion of the CFR that deals with transportation. The CFR is divided

into 50 fitles, which represent broad areas subject to Federal
& regulation.
U S The difference in the distance between the front of the tires and the

back of the tires.

ter......... An expert in discovering and eliminating the cause of trouble in
mechanical equipment.
Troubleshooting........ To act or be employed as a troubleshooter.
Tunnel Vision ............ Vision in which the visual field is severely constricted, as from within a

funnel looking out.
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