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OBJECTIVES

Aldentify the major vehicle systems and their component parts

ADetermine methods and requirements for pre-trip inspection of
vehicle systems

ADefine maintenance requirements for vehicle systems

AReview MCFRS out-of-service criteria for fire department
apparatus

AReview defect reporting and resources for apparatus operators




MOTIVATION

WHY KNOW THE COMPONENTS ?

ACorrectly identify defects and write accurate defect reports

ADetermine and differentiate between normal, monitoring, and
out of service conditions

Aldentify critical safety issues before they cause injury or damage

AAbility to communicate with mechanics when describing
conditonsinspeaking their | anguageo

AMake educated decisions about the vehicle you are driving!




DEFINITIONS

AlLeakage
oClass 1: seepage of fluid; not enough to form drops
0oClass 2: leakage great enough to form drops; drops do not drip
0Class 3. leakage great enough for drops to drip

AOperational Test: A test to determine the operational readiness
of a component on a fire apparatus by observing the actual
operation of the component.




FIVE MAJOR SYSTEMS

There are five primary vehicle systems that impact your ability to
safely control the apparatus: - - __

Tires
Wheels
Steering
Suspension
Brakes

dol . -
Brakes Suspension
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TIRES

C: CONDITION

ANo cuts that expose cord

ANo bulges on sidewall which
Indicates cord separation

AFront tires are not re-grooved or
recapped

AFront tires are not mismatched
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TIRES

|: | NFLATION

Increases stress on the tire
Reduces performance In
emergency handling
Increases wear

Increases resistance to rolling
and creates heat

Under-inflation Correct Over-inflation




TIRES

|: | NFLATION

AAny tires obviously flat?
Alisten and look for leaks

ALook for abnormal bulging
oDual wheels should not be touching each other
04 lugs touching the ground

AMeasure the tire pressure
oVerify against pressures provided by the manufacturer
00On the data plate in the cab or on a door frame

AEnsure valve stems are capped and not touching the wheel
AAutomated pressure monitoring systems are not in use in MCFR




TIRES

D: DEPTH

|l nsufficient tread
Alncreases stopping distance
AReduces steering performance

AFails to channel rain and snow
from beneath the tread
ohydroplaning




TIRES

D: DEPTH

ADOT minimum tread depths

oSteering axles: 4/32 inch
0Other axles: 2/32 inch

ANo pieces of tread missing exposing cords
ATread should be worn evenly

ATread depth will be obtained from any
major groove
0Check multiple areas around the tire
0Check in different grooves

0Check the deepest portion of the groove and not
on top of a tie bar or hump




TIRES

D: DEPTH

o Non-Steering Axlesd 2 / 3| 2

When a Penny is inserted
Into the grooves of the tread
the top of Abjr

| Steering Axlesd 4/ 3 2 3

When a Quarter is inserted
Into the grooves of the
tread the top of George

Washingtonds | hpad s hheadishbuld be below the
be below the tread surface. tread surface. The tread
The tread depicted in the depicted in the photo has
photo has just enough just enough tread depth.

tread depth.




TIRES

OTHER CONSIDERATIONS

ASteering tires
oDo the tread patterns match from side to side?
oAre they the same size and type?

ANon-steering tires - duals
oEach pair of tires is designed to carry a load
together
oDamage, incorrect inflation, or uneven wear
transfers more load to one tire

oBest practice is to mount only the same brand of
tire with the same tread pattern and depth (within
4/32) in a dual assembly

DOT does not mandate tire specifications



TIRES

OTHER CONSIDERATIONS

ADoes the tire capacity match
the axle weight ?

ADoes the tireos
pressure match
maximum air pressure ?

ADoes the wheels maximum
weight match the axle weight ?

t

=195 Millimeters.
This is the

nominal section
width of the tyre




TIRES

0O0S RITERIA

ASt eering tires with
ARear tires with <2/ 3

ATire pressure that exceeds maximum air
pressure of the wheel

ADual tires that are contacting each other
even when at maximum pressure (overload)

ATire that is cut to the cord

ATire that is flat or has a detectable or audible
leak

AAny tire with a noticeable bulge on the
sidewall




WHEELS

ALUMINUM

ASingle piece aluminum

Alnspect for:
oCracks
oCorrosion
oWear
0Rust streaks
0Other damage

ALugs must be hand tight
AHeat damage




WHEELS
ALUMINUM

0 PRE-2009

A blistered, blackened
or cracked looking logo
decal on an Alcoa
wheel may indicate

that the wheel has
been exposed to
excessive heat




WHEELS
ALUMINUM 0O PosT-2009

AStarting in January 2009, 1-inch round clear heat indicator
near the stamp on the wheel

ﬁBIistering, charred, blackened, or cracked appears indicates
excessive heat




WHEELS

STEEL

ASingle piece steel

Alnspect for:
oCracks
oCorrosion
oWear
0Other damage

ALugs must be hand tight




WHEELS

Cracks at disc nave
and/or handhole.
Causes: Bad fit-up,
damaged hub,
overload or sharp
edge at handhole.

Handhole to handhole. Bolt hole to bolt hole.
Handhole to bolt hole. Causes: Loose cap nuts,
Handhole to rim. small hub backup (also

Cause: Overloading. see bolt hole cracks/distortions).




WHEELS

AESTHETIC COVERS

AEconomical alternative to
aluminum wheels

ACovers installed over steel
wheels or old aluminum wheels
oHook onto hand holds

ACovers bear NONE of the load

AHide corrosion, damage, leaking
hubs, or defects in the load-
bearing component of the wheel

AObscures hub oil window




WHEELS
AESTHETIC COVERS

Covers can hide a great deal of damage!




WHEELS

FRONT AXLE HuB OIL

ACheck hub seals for leaks

oLook for oil spray on the hub and rims

ABefore pulling the center plug, view
the oll level through the sight glass

AWith the plug removed, oil level
should be well below the lip of the
center plug

ADo not remove center plugs with
screwdrivers or tools

oDamage to the rubber seal or housing will
result




WHEELS
0O0S RITERIA

AWheel studs missing
ALoose wheel lugs

ACracked, bent, or
broken

AHub seal with a Class 3

leakage or an empty
reservolr




STEERING SYSTEM

Steering Steering - Steering
Wheel =10) Pitman Arm Arm




STEERING SYSTEM
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STEERING SYSTEM
POWER STEERING

AFluid Reservoir
oNo leaks
oNo damage
0Securely capped
oAdequate fluid level

APower Steering Pump
oNo leaks
oNo damage
0Securely mounted




STEERING SYSTEM
STEERING SHAFT

ANo bends
ANo welds or repairs
AUniversal joint(s) intact with

no excessive play

Steering shaft

Universal joint




STEERING SYSTEM
GEAR BOX & PITMAN ARM

AGear BOX Hydraulic input
0Securely mounted & output
oHoses in good condition
oHydraulic leaks

APitman Arm

0Secure to the output shaft of the

gear box

AMarkings on the pitman arm align with
marking on the output shatft

oCastle nut for drag link intact with
cotter pin Gear Box

oNo side to side play




STEERING SYSTEM

DRAG LINK , STEERING ARMS, TIE ROD

ADrag Link
o<1/ 80 play horizontally
o<1/ 80 play vertically

0 No bends or damage

0 Secure to Pitman Arm and
Steering Arm with castle nut
& cotter pin

ASteering Arm

0No damage
oNo play

ATie Rod ’
oNo damage
oNo play

0 Secured to Steering Arm
with castle nut & cotter pin

Tie Rod

T A!:;!

b.,‘-s o
e - \) '

Lower Steering
Arm




STEERING SYSTEM
PIERCE TAK4

Driver side

Pitman Arm

24/10/2006




STEERING SYSTEM
PIERCE TAK4

S

Curb side

—] | 7 P

INDEPENDENT FRONT SUSPENSION

R, * 4 Steering Arm

Steering Box

24/10/2006




SUSPENSION

AEverything that connects the body and accessories to the
wheels
oFrame
oBody mounts
oSprings
oShock absorbers
0AXxles

AEnables the vehicle to adjust to imperfect travel surfaces
olmproves handling
olmproves passenger comfort
oReduces wear on the body and accessories



SUSPENSION

WEIGHT RATINGS

AGross Vehicle Weight Rating

(GVWR)

oincludes curb weight, additional
equipment that's been added,
the weight of cargo and the - /R _ R, -
weight of passengers - AR RN G T —oke o 9 B
oMaximum total weight vehicle E

© 27.000lb

may ever be
y _ 20,000Ib Axle weight
ACurb Weight Axle weight rating
rating

oIncludes all vehicle components
without passengers or cargo



SUSPENSION

FRAME

AFunctions as the spine of the vehicle
ACheck for:

oAlterations or holes Crossmember
oCracks

OEXcess rust

oDents or bends

oBroken, loose, or missing bolts




SUSPENSION
BODY MOUNTS

U-bolt ASecures the body to
the vehicle frame
ATwo primary types

oCushioned
oU-bolt

ASubject to great stress
oBody twists
oFrame twists
oVibration
oCorrosion

‘ _ oCollisions

Cushioned

' Body Frame

a

Body
Mount

B«

Chassis Frame




SUSPENSION
CUSHIONED BoODY MOUNTS

OQOS Defects

AAny rubber bushings that are
missing

AAny center bolt that is missing

or will not tighten

AMounts that have broken
welds or not attached to the
frame




SUSPENSION

U-BOLT BoODY MOUNTS

OOS Defects
ABroken components
AMissing locking nuts

ALoose U-bolt that allows sliding on the
frame

ACracked or broken plate securing the
U-bolt.




SUSPENSION

SPRINGS

AProvides the
necessary flex and
shock absorption KEY SUSPENSION PARTS
to adjust to road
surfaces

AConstantly under
stress and load

AN !‘.

Leaf Springs 4




SUSPENSION

SPRINGS

OQOS Criteria

AMissing or misaligned leaf
springs

ACracked or broken leaf spring

0 Top or bottom of the stack
requires a tow

AMissing or loose bolts at spring
shackle or spring mount

ABroken spring hanger
ABroken or dislodged dampener




SUSPENSION

PIERCE TAK4 O STEERING

ASteering axle on Pierce units
oFront axle

oTiller axle
oNOT on All-Steers

AUses a torsion bar system i
no springs
oupper and lower A-frame
assembly

oshock absorber for wheel
control.

Torsion

Upper
Frame




SUSPENSION
PIERCE TAK4




SUSPENSION

PIERCE TAK4 0 STEERING AXLE

AModel years 2004-2013
oBall joint failure

AModel years 2009-2013

oLower control arm failure

ACheck these components
thoroughly during pre-trip




FRONT SUSPENSION

PIERCE ENFORCER ENGINES

AWhen placed under the stress of emergency braking, front springs
fl atten and then assume a shape re
tries to rotate

ATo reduce undesirable steering reaction during emergency braking,
t he front suspebnusfifoenr sion ctlhuadte ss tiiSF f
the springs are compressed.

Driving direction

Leaf spring
Clamped  (stretched)
Middle =
buffer Track rod




FRONT SUSPENSION

PIERCE ENFORCER ENGINES

Dally
1.Inspect for loose hardware of the S-Buffer
Assembly.

2.Inspect welds and surrounding metal of the S-
Buffer Assembly for cracks.

3.Look for signs of failure or tearing of the Rubber
Axle Stop.

WIf cracks are found in the metal of the S-Buffer, or if loose hardware is found, submit a
defect report.

WIf the Rubber Axle Stop has surface cracks, submit a defect report.

W If the Rubber Axle Stop is missing, failed, or torn, the truck should be placed out of
service and the Rubber Axle Stop replaced. Physical inspection of spring for mechanical
damage should take place.



FRONT SUSPENSION

PIERCE ENFORCER ENGINES

Monthly 52 a—
1.Complete the dalily inspection and; . o
2.Park loaded venhicle (with water, foam, S F

eq_uq[oment) on flat level ground with wheels &

pointed straight. Ensure parking brake is applied - —

and wheels are chocked. i /10t D
3.Inspect gap between Rubber Axle Stop and \J\\j \

Spring. Acceptabl e rar Frontof Track | D

If the gap Is outside of accepted range drive cautiously around parking lot, re-
position on flat level ground with wheels straight and re-measure the gap.

> 1 /place the vehicle out of service and contact CMF.

< 1/ 160 or the Rubber sAbmitadeféctrepprt. NOTE:t o u

This is not an immediate out of service condition.



AIR BRAKES

COMPONENTS

TYPES OF BRAKES L o o MSEH
DISK BRAKE DRUM BRAKE | NG, 1 o2
— A a RESERVOIR RESERVOR
splash shield —————— N drim = B covervor || B
brake line 7 R RUBBER
v/ brake lining . GAUGE
disk — / -l
stud —il —+— return spring
N T QUICH-RELEASE h BRAKE
) ‘ : piston VALVE { PEDAL
piston - ] . .
' ' - wheel cylinder i (
wheel hub 8% l EEW\ BRAKE
- brake shoe VALVE
wwwLinfovisual.info brake pads R‘dgglfzﬂ

*Note: these diagrams are for hydraulic brakes, but
the systems are similar to air brakes

Air Brake System Video



https://www.youtube.com/watch?v=-R7J9BIjNEw

AIR BRAKES

COMPONENTS

N N

Gear-driven air compressor Air Dryer
MBraided hoses are indicative of higher /Reduces contaminants in the storage
pressures and heat resistance tanks and system valves



