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This edition of NFPA 1914, Standard for Testing Fire Department Aerial Devices, was pre-
pared by the Technical Committee on Fire Department Equipment and acted on by the
National Fire Protection Association, Inc. at its Annual Meeting held May 19-23, 1991
in Boston, MA. It was issued by the Standards Council on July 19, 1991, with an effec-
tive date of August 16, 1991, and supersedes all previous editions.

The 1991 edition of this standard has been approved by the American National Stan-
dards Institute.

Changes other than editorial are indicated by a vertical rule in the margin of the pages
on which they appear. These lines are included as an aid to the user in identifying
changes from the previous edition.

Origin and Development of NFPA 1914

NFPA 193, Standard on Fire Department Ladders, Ground and Aerial, was first presented
to the Association in 1954 and was tentatively adopted as a standard on aerial ladder
testing. In 1955 it received final adoption.

In 1957 a subcommittee of the NFPA Committee on Fire Department Equipment
prepared new material covering recommendations for portable ladders, ground ladders,
and aerial ladders; their use, maintenance, and testing. In addition, revision was made
in the section pertaining to testing aerial ladders. These changes were approved at the
1958 Annual Meeting.

In 1959, a new section covering specifications for aluminum ground ladders for fire
department use was adopted by the Association. No other change was made.

In May 1972, a complete revision of the 1959 edition of NFPA 193 was approved.
During 1974 and 1975, NFPA 193 was studied in detail by a subcommittee of the Tech-
nical Committee on Fire Department Equipment, and it was felt that NFPA 193 should
be separated into two documents since the conditions of use of ground ladders and aerial
ladders were so widely divergent. The new Recommended Practice for the Maintenance, Care,
Testing, and Use of Fire Department Aerial Ladders and Elevating Platforms was designated as
NFPA 1904 and approved by the NFPA membership at the 1975 NFPA Fall Meeting.

During 1978 and 1979 the subcommittee studied NFPA 1904 and decided that the
document would better serve the fire service as a standard. A complete revision was
undertaken and the document renamed NFPA 1904, Standard for Testing Fire Department
Aerial Ladders and Elevating Platforms. This edition was approved at the 1980 Fall Meeting.

The 1988 edition was again a complete revision to add more detail on required
inspection, to require nondestructive testing of critical components on a periodic basis,
and to include testing for water towers. The document was renumbered NFPA 1914 and
renamed Testing Fire Department Aerial Devices to better describe its broader scope.

This 1991 edition is a partial revision that added some clarification to the acceptance
criteria for weld and other nondestructive testing inspections, revised the requirements
for water system tests, and included for testing some additional components of the aerial
devices. In addition, references and terminology were changed where necessary to cor-
respond with the new editions of NFPA 1901, Standard for Pumper Fire Apparatus (which
has the requirements for water towers), and NFPA 1904, Standard for Aerial Ladder and
Elevating Platform Fire Apparatus.
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NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on referenced publications can be found in
Chapter 5 and Appendix B.

Chapter 1 Administration

1-1* Scope. This standard shall apply to the examination
and testing of all fire apparatus, regardless of year of manu-
facture, equipped with aerial ladders, elevating platforms, and
water towers as specified in the applicable NFPA standards.

1-2 Purpose. This standard specifies minimum inspec-
tion and testing requirements for aerial devices in an effort
to ensure at least a minimum degree of safety under con-
tinued use. Because aerial devices may be misused and
thereby overstressed, all aerial devices shall be periodically
inspected and tested to determine continued serviceability.

1-3 Definitions.

Acoustic Emission Testing. A method of nondestruc-
tive testing (NDT) that utilizes acoustic or sound waves.

Aerial Device. An aerial ladder, elevating platform,
aerial ladder platform, or water tower that is designed to
position personnel, handle materials, provide egress, and
discharge water.

Aerial Ladder. A self-supporting, turntable mounted
power operated ladder of two or more sections perma-
nently attached to a self-propelled automotive fire appara-
tus and designed to provide a continuous egress route
from an elevated position to the ground.

Aerial Ladder Platform. A type of elevating platform
that includes the continuous escape capabilities of an aerial
ladder.

Aerial Ladder Sections. The structural members con-
sisting of the base and fly sections of aerial ladders.

Ambient Temperature. The temperature of the sur-
rounding atmosphere.

American Society for Nondestructive Testing (ASNT).
A professional organization devoted to promoting knowl-
edge of nondestructive testing.

American Welding Society (AWS). An association that
provides codes, guidelines, and standards utilized to evalu-
ate weld structures and components in welded structures.

Ancillary Boom Ladder. A ladder or ladders affixed to
a telescoping or articulating boom section.

Approved.* Acceptable to the “authority having juris-
diction.”

Articulating Boom. An aerial device consisting of two
or more folding boom sections whose extension and retrac-
tion modes are accomplished by adjusting the angle of
knuckle joints.

Authority Having Jurisdiction.* The “authority hav-
ing jurisdiction” is the organization, office or individual
responsible for “approving” equipment, an installation or a
procedure.

Authorized Person. A person approved or assigned to
perform specific types of duty or to be at a specific location
at the job site.

Auxiliary Hydraulic Power. A small gasoline or diesel
engine or electrically driven hydraulic pump used to oper-
ate aerial devices in an emergency or in lieu of the main
hydraulic system.

Base Rail. The lower chord (rail) of an aerial ladder to
which rungs and reinforcements are attached.

Base Section. The first or bottom section of an aerial
device.

Bearing Raceway. The track in which the bearings are
held between the upper and lower halves of a turntable
rotation bearing.

Boom. An assembled section of an aerial device. The
boom construction can be of the stressed-skin box beam-type,
the truss-lattice-type, or the open ‘U’ truss-type design.

Boom Boost Cylinders. The hydraulic cylinders
located on the upper boom of an articulating boom aerial
device that help lift the upper boom from the lower boom.

Boom Support. A structural component attached to
the chassis frame and used to support the aerial device
when it is in the cradled position.

Bow. The distance the end of an aerial ladder or boom
deviates from a straight line extension of the base section.

Cable. A wire rope used to transmit forces from one
component to another for the purpose of extending or
retracting an aerial device.

Cable Separation Guide. The mechanism that aligns
and separates the cable when it is wound on the drum of
the extension winch of an aerial ladder.

Chassis. The basic vehicle frame consisting of main
frame rails, reinforcements, crossmembers, fasteners,
bracket for suspension, suspension members (springs),
axles, tires and wheels, cab, and power train.

Collector Rings. A means of transmitting electrical
power to the turntable from the main power supply; usually
concentric rings made of brass that are contacted by brushes
to make the transfer to the specific electrical functions.
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Cylinder Links. The mechanisms that may be used in
connecting an articulating boom to the end of the upper
elevating cylinders or to the lower and upper booms.

Defect. A discontinuity in a part or a failure to function
that interferes with the service or reliability for which the
device was intended.

Deflection. The deviation from a straight course or
fixed direction.

Discontinuity. A change in the normal physical struc-
ture of a material that may affect its serviceability.

Diverter Valve. A valve that, when actuated, diverts
hydraulic fluid to one function or another or from one
hydraulic system to another; in aerial devices, it is one
valve that diverts oil from the stabilizers when the aerial
device is in use and vice versa.

Drift. A time-dependent movement away from an
established position.

Drip. A flow of liquid that lacks sufficient quantity or
pressure to form a continuous stream.

Elevating Platform. A self-supporting, turntable
mounted device consisting of a personnel-carrying plat-
form attached to the uppermost boom of a series of power
operated booms that articulate, telescope, or both.

Elevating Platform Apparatus. A fire apparatus
equipped with permanently mounted, power-operated
booms of articulating or telescoping construction, or a
combination thereof, and with a passenger carrying plat-
form attached to the uppermost boom.

Elevation Cylinder. The hydraulic components consist-
ing of a cylinder barrel, cylinder rod, and related hardware
that are used to vary the angle of the ladder or booms.

Elevation Indicator. An instrument on an aerial device
that shows the angle of elevation of the aerial ladder or
boom.

Elevation Lock. A manual or positive locking device
(holding valve) that can be actuated to indefinitely main-
tain a desired angle or elevation without dependence upon
engine power. Manufacturers may utilize the locks to make
the ladder a rigid structure.

Emergency Hand-Crank Control. An auxiliary or sup-
plemental control with which the operator can manually
operate select functions of the aerial device.

Extension Cylinders. The hydraulic components con-
sisting of a cylinder barrel, cylinder rod, and related hard-
ware that are used to vary the length of extension of a tele-
scoping aerial device.

Extension Indicator. A device on an aerial ladder or
extensible boom aerial device that indicates the number of
feet the device has been extended.

Extension Sheave. A pulley through which an exten-
sion cable operates.
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Fastener. A mechanical device, such as a rivet, bolt,
screw, or pin, used to fasten two or more components
securely together.

Ferromagnetic Materials. Materials that can be mag-
netized and strongly attracted to a magnetic field such as
iron, steel, cobalt, and nickel.

Fly Locks. See Ladder Locks.

Fly Section. Any section of an aerial telescoping device
beyond the base section.

Fracture. A type of defect found in welds that has a
large length to width ratio and travels through or adjacent
to the metal grain boundaries. This type of defect is com-
monly referred to as a crack.

Hinge Pins. Pins used at either the swivel or point of
articulation of an aerial device.

Holding Valve. A one-way valve that maintains hydrau-
lic pressure in a cylinder until it is activated to release.

Instability. A condition of a mobile unit in which the
sum of the moments tending to overturn the unit exceeds
the sum of the moments tending to resist overturning.

Interlock. A device or arrangement by means of which
the functioning of one part is controlled by the functioning
of another as a safety.

Ironing. A term used for the damage caused to the
bottom of a base rail by misalignment or malfunction of the
rollers, which causes wear or indentation of the base rail
material.

Knuckle. A point of connection between upper and
lower booms of an articulating device; the point at which
lower and upper booms are hinged together.

Labeled. Equipment or materials to which has been
attached a label, symbol or other identifying mark of an
organization acceptable to the “authority having jurisdic-
tion” and concerned with product evaluation, that main-
tains periodic inspection of production of labeled equip-
ment or materials and by whose labeling the manufacturer
indicates compliance with appropriate standards or perfor-
mance in a specified manner.

Ladder Cradle. A structural component that supports
an aerial ladder when it is bedded.

Ladder Locks. The mechanical locks or pawls that pre-
vent movement of the sections of an aerial device when the
power is shut off or in the event of loss of pressure in
hydraulic circuits; some manufacturers utilize the locks to
make the aerial device act as a rigid structure.

Leak, A continuous stream of liquid escaping from a
hose, pipe, coupling, connection, or other confining struc-
ture at any point where the escape should not occur.

Level. An indicating device that is affixed to a turnta-
ble or truck body and is used to verify the levelness of a
turntable prior to operating an aerial device.



ADMINISTRATION 1914-7

Level II (ASNT). A tested and experienced level of
proficiency for a nondestructive testing technician.

Leveling Linkages. The components and controls for
achieving a level position of the elevating platform basket.

Liquid Penetrant Inspection. A nondestructive inspec-
tion method used to locate and determine the severity of
surface discontinuities in materials based on the ability of a
liquid to penetrate into small openings, such as cracks.

Listed.* Equipment or materials included in a list pub-
lished by an organization acceptable to the “authority hav-
ing jurisdiction” and concerned with product evaluation,
that maintains periodic inspection of production of listed
equipment or materials and whose listing states either that
the equipment or material meets appropriate standards or
has been tested and found suitable for use in a specified
manner.

Live Load. Forces acting on the aerial device from per-
sonnel, portable equipment, water, and nozzle reaction.

Load Limit Indicator. A load indicator or an instruc-
tion plate visible from the operator’s station that shows the
recommended safe load at any condition of ladder eleva-
tion and extension.

Magnetic Particle Inspection. A nondestructive
inspection method used to locate discontinuities in ferro-
magnetic materials by magnetizing the material and then
applying an iron powder in order to mark and interpret
the patterns that form.

May. Used to state a permissive use of an alternative
method to a specified requirement.

Mobile Unit. A combination of an aerial device, its
vehicle, and related equipment.

Monitor Nozzle. A water stream nozzle mounted on an
aerial device and permanently connected to the waterway.

NDT. Nondestructive Testing. One of several methods
used to inspect a structural component without physically
altering or damaging the materials.

Neutral Position. The position of operating controls
where the controls are not engaged.

Operator. A person qualified to operate an aerial
device.

Override. The takeover of all aerial device movement
control functions by an operator at the lower control sta-
tion.

Payload. The weight specified by the manufacturer
that can be safely supported and moved via the aerial
device.

Platform. The structure attached to the tip of a boom
or aerial ladder for carrying personnel and equipment.
The platform is comprised of a support structure, floor,
railings, and an operator control station for controlling the
aerial device from the platform position.

Platform Load Capacity. The amount of weight that
the platform can safely support. Load capacity is depen-
dent upon added equipment weight on the platform, per-
sonnel, and the nozzle reaction force when the water sys-
tem is discharging water.

Pneumatic Lines. The lines that supply air, normally
for a breathing system or for pneumatic power tools, to an
elevating platform or the tip of an aerial Jadder.

Properly. As recommended by the manufacturer.

PTO (Power Takeoff). A separate gearbox attached to
the transmission to divert a portion of the main engine
power to operate an aerial device or other equipment.

Qualified Person. A person who, by possession of a
recognized degree, certificate, professional standing, or
skill, and who, by knowledge, training, and experience, has
demonstrated the ability to deal with problems relating to
the subject matter, the work, or the project.

Radiography. A nondestructive inspection method
that uses X-rays, nuclear radiation, or both to detect dis-
continuities in material and to present their images on a
recording medium.

Rated Capacity. The live load specified by the manu-
facturer under which the aerial device can support and
operate.

Rated Vertical Height. The vertical distance measured
by a plumb line from the rated working height to the
ground. For an aerial ladder, it is measured from the top
rung of the fly section; for an aerial with an elevating plat-
form, it is measured from the top of the platform handrails
to the ground; and for a water tower, it is measured from
the discharge end of the water monitor nozzle. All mea-
surements are taken at the maximum elevation allowed by
the OEM and published in the operator’s manual.

Relief Valve. A pressure controlling device that allows
the bypass of hydraulic fluids to limit the hydraulic pres-
sures in a hydraulic system.

Rotation Gear. The main gear of an aerial device that
is used for the rotation of the turntable.

Rotation Gear Reduction Box. The mechanism of an
aerial device that transfers hydraulic or electric power to
the rotation gear creating the torque necessary to actuate
the rotational movement of the turntable.

Rotation Lock. A strong friction or other positive lock-
ing device (holding valve) that retains the turntable in any
desired position.

Rung Cap Casting. A casting that may be riveted to the
outside of the base rail over the ends of each rung on an
aerial ladder.

Safety Stop Mechanism. A device located on the aerial
device that prevents raising elevating platform booms or
sections beyond safe operating horizontal or vertical
angles.

1991 Edition




1914-8 TESTING FIRE DEPARTMENT AERIAL DEVICES

Shall. Indicates a mandatory requirement.

Should. Indicates a recommendation or that which is
advised but not required.

Slide Blocks. Blocks made of a variety of materials
(i.e., brass, nylatron) that act as spacing devices, wear
strips, or wear pads.

Stability. The truck is considered to be in a state of
stability when no sign of overturning is evident with the
aerial ladder or elevating platform in operation. The lifting
of a tire or stabilizer on the opposite side of the vehicle
from the load does not necessarily indicate a condition of
instability. Instability occurs when an aerial device can no
longer support a given load and overturning is imminent.

Stabilizer. A device that is used to prevent the aerial
apparatus from overturning.

Stabilizer Pad. A heavy metal or wood plate inserted
beneath a stabilizer shoe to give greater surface bearing
area.

Stabilizer Shoe. A shoe permanently mounted on a sta-
bilizer to provide a ground surface area.

Stressed-Skin-Type Boom Section. A boom framework
fabricated by the welding of metal into full box sections
with internal torsional members.

Telescopic. Extended or retracted by sliding of the
overlapping sections.

Top Rail. The top chord (rail) of an aerial ladder to
which reinforcements are attached.

Torque Box (also known as Torsion Box or Main-
frame). A structural component placed between the turn-
table and the chassis of an aerial device to absorb the
stresses of operation. It may be integrated into the chassis
frame design.

Torque Value. A measure of tightness or the amount
of stress that is put on a fastening device (bolt) to secure it

properly.

Truss-Lattice-Type Boom Section. An open truss
boom framework with vertical and diagonal braces fas-
tened to horizontal beams of the frame.

Turntable. A rotating structural component that allows
rotation of an aerial device through a rotating bearing and
that connects the aerial device to the chassis and stabiliza-
tion system. It is normally designed to permit continuous
360-degree rotation and may or may not contain an oper-
ator’s control station.

Turntable Alignment Indicator. An indicator that
facilitates alignment of the aerial device with the cradle for
bedding purposes.

Twist. The degree of rotational movement from a
given position.
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Ultrasonic Inspection. A nondestructive method of
inspection in which high frequency vibrations are injected
through the surface of the test material and bounced back
to their source from the opposite surface; if a flaw exists,
signals return in a different pattern, revealing the location
and extent of the flaw.

Visual Inspection. Inspection by the eye without
recourse to any optical devices, except prescription eye-
glasses.

Watertower. An articulating or telescoping boom with
a fixed waterway capable of providing a minimum
500-gpm (1900-L/min) elevated stream.

Weldment. A structure that is formed by the welding
together of several components.

1-4 General.

1-4.1 The visual inspections, operational tests, and load
tests specified in this standard shall be conducted at least
annually; after major repairs or overhaul; following the use
of the aerial device when the aerial device may have been
subjected to unusual operating conditions of stress or load;
or when there is reason to believe that usage has exceeded
the manufacturer’s recommended aerial device operating
procedures.

1-4.2* The complete inspections and tests including the
nondestructive testing (NDT) defined in this standard shall
be done at least every 5 years. Nondestructive testing shall
be conducted whenever visual inspection or load testing
indicates a potential problem or there is a desire to further
confirm continued operational safety.

1-4.3 If the aerial device is involved in a situation that
produces any structural damage, the aerial device shall be
placed out of service, and the condition shall be reported,
in writing, to the manufacturer. The aerial device shall be
repaired to an acceptance level in accordance with the
manufacturer’s standard and tested to the full operational
load and NDT of this standard before it is placed back in
service.

1-4.4* The inspections and tests specified herein shall be
considered the minimum service test requirements for all
aerial devices. Since each manufacturer’s unit will be some-
what different, specific attention shall be given to the man-
ufacturer’s instructions concerning periodic maintenance
and inspection checks.

1-4.5* Only qualified persons, acceptable to the authority
having jurisdiction, shall be allowed to operate the appara-
tus during testing procedures or to conduct any load tests.

1-4.6 Tests of aerial ladders specified in Chapter 2 of this
standard shall apply only to metal aerial ladders.

1-5 Inspection Personnel. Most of the inspections and
tests outlined in this standard are intended to be per-
formed by qualified fire department personnel. However,
if the department prefers, the inspections and tests may be
performed by a third-party testing company or the manu-
facturer. The person actually performing the nondestruc-
tive test work shall be certified as an ASNT Level II NDT
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technician in the test method used, as specified in the
American Society for Nondestructive Testing (ASNT) Rec-
ommended Practice, SNT-TC-1A.

If a third-party test company is employed to do NDT,
that company shall comply with the American Society for
Testing and Materials Standard ASTM E543, Standard
Practice for Determining the Qualification for Nondestructive
Testing Agencies.

1-6 Visual Inspection. A visual inspection, prior to any
operational or load testing, is a very important part of this
procedure and shall be carried out in a systematic
sequence with proper attention to detail. This visual
inspection of the equipment shall be for the detection of
any visible defects, damage, or improperly secured parts.

1-7 Weld Inspection. When the inspections as required
by 1-4.1 are performed, all accessible structural welds shall
be visually inspected for fractures. When the nondestruc-
tive testing as required by 1-4.2 is performed, all accessible
structural welds shall be inspected by ASNT Level I NDT
technicians certified in the test methods used.

1-7.1 All accessible structural welds on steel shall be
inspected in accordance with the appropriate provisions of
the American Welding Society (AWS) Standard AWS D1.1,
Structural Welding Code—Steel. All structural welds shall
comply with the weld quality as defined in paragraph
10.17.1 (Visual Inspection) of AWS D1.1.

1-7.2  All accessible structural welds on aluminum shall be
inspected in accordance with the appropriate provisions of
the American Welding Society (AWS) Standard AWS D1.2,
Structural Welding Code—Aluminum. All structural welds
shall comply with the weld quality as outlined in Table
10.15.1 of AWS D1.2.

1-7.3 The application of a particular nondestructive weld
inspection technique shall be as recommended by the
American Welding Society (AWS) Standard AWS B1.10,
Guide for the Nondestructive Inspection of Welds.

1-8 Bolt, Pin, and Washer Inspection. Bolts and pins
subjected to ultrasonic testing shall contain no ultrasonic
CRT indications that can be interpreted as cracks or elon-
gated material. All washers shall be inspected for correct
installation.

1-9 Nondestructive Testing Procedure.
1-9.1 All ultrasonic inspections shall be conducted in

accordance with the following American Society for Testing
and Materials (ASTM) standards:

(a) ASTM E114, Practice for Ultrasonic Pulse-Echo Straight-
Beam Examination by the Contact Method

(b) ASTM E797, Standard Practice for Measuring Thickness
by Manual Ultrasonic Pulse-Echo Contact Method

(c) ASTM E500, Standard Terminology Relating to Ulira-
sonic Examination

1-9.2 All magnetic particle inspections shall be conducted
in accordance with the following American Society for
Testing and Material (ASTM) standards:

(a) ASTM E709, Practice for Magnetic Particle Examination

(b) ASTM E269, Definitions of Terms Relating to Magnetic
Particle Examination

1-9.3 All liquid penetrant inspections shall be conducted
in accordance with the following American Society for
Testing and Materials (ASTM) standards:

(a) ASTM EI165, Practice for Liquid Penetrant Inspection
Method

(b) ASTM E270, Definitions of Terms Relating to Liquid
Penetrant Inspection

1-9.4 All radiographic inspection shall be conducted in
accordance with the following American Society for Testing
and Materials (ASTM) standards:

(a) ASTM E1032, Method for Radiographic Examination of
Weldments

(b) ASTM E586, Standard Definitions of Terms Relating to
Gamma and X-Radiography

1-9.5 All hardness readings shall be conducted in accor-
dance with the following American Society for Testing and
Materials (ASTM) standards:

(a) ASTM E6, Standard Definitions of Terms Relating to
Methods of Mechanical Testing

{b) ASTM E10, Test Method for Brinell Hardness of Metallic
Materials

(c) ASTM EI18, Test Methods for Rockwell Hardness and
Rockwell Superficial Hardness of Metallic Materials

(d) ASTM E92, Test Method for Vickers Hardness of Metal-
lic Materials

(e) ASTM B647, Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Webster Hardness Gauge

(f) ASTM B648, Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Barcol Impressor
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Chapter 2 Testing Metal Aerial Ladders

2-1 General. In addition to the manufacturer’s recom-
mendations, the inspections and tests detailed below shall
be performed. An inspection preceded by a plus sign (+)
indicates that an appropriate nondestructive test (NDT)
shall be conducted as required by 1-4.2 of this standard.

Problems that affect the structural integrity of the aerial
ladder shall be called immediately to the attention of the
manufacturer or the manufacturer’s authorized represen-
tative. Hydraulic components shall show no signs of
hydraulic fluid leakage. A component shall be considered
leaking if oil droplets are forming on the component. A
film of oil on the component shall not be considered severe
enough to categorize the component as leaking.

2-2 Service Records. The aerial ladder’s service records
shall be checked for any reports that may indicate defective
conditions.

2-3 Turntable and Torque Box Inspection and Test.
The turntable and torque box components, where applica-
ble, shall be inspected on all aerial ladders in accordance
with 2-3.1 through 2-3.28.

2-3.1 Rotation Bearing Mounting Bolts. The rotation
bearing mounting bolts shall be inspected as follows:

(a) Inspect all accessible bolts for proper grade and
installation as specified by the apparatus manufacturer.

(b) Using a properly calibrated torque wrench, verify
that the bolt torque on all accessible bolts meets the appa-
ratus manufacturer’s specifications.

(c) (+) Inspect all accessible bolts for internal flaws.

2-3.2 Torque Box Mounting to Frame. The torque box
mounting to frame shall be inspected as follows:

(a) If the torque box is bolted to the frame, inspect all
accessible bolts for proper grade and installation as speci-
fied by the apparatus manufacturer.

(b) Using a properly calibrated torque wrench, verify
that the torque on all accessible bolts meets the apparatus
manufacturer’s specification, if the torque box is bolted to
the frame.

(c) If the torque box is welded to the frame, visually
inspect all accessible attaching welds for fractures.

(d) (+) If the torque box is bolted to the frame, inspect
all bolts for internal flaws.

(e) (+) If the torque box is welded to the frame, inspect
all accessible attaching welds.

2-3.3 Rotation Gear and Bearing. The rotation gear and
bearing shall be inspected as follows:

(a) Inspect the rotation gear for missing or damaged
teeth, pinion-to-gear alignment, proper lubrication, and
backlash.

(b) Record the inner bearing race to outer bearing race
clearance, if accessible, in accordance with the bearing
manufacturer’s procedures, and compare the clearance to
the bearing manufacturer’s specifications.
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2-3.4 Rotation Gear Reduction Box Mounting. The
rotation gear reduction box mounting shall be inspected as
follows:

(a) If the reduction box is bolted to the turntable,
inspect all bolts for proper grade and installation as speci-
fied by the apparatus manufacturer.

(b) Using a calibrated torque wrench, verify that the
torque on all bolts meets the apparatus manufacturer’s
specification, if the reduction box is bolted to the turntable.

(c) Visually inspect all accessible weldments for defects
and welds for fractures.

(d) (+) If the reduction box is bolted to the turntable,
inspect all bolts for internal flaws.

(e) (+) If the reduction box is welded to the turntable,
inspect all reduction box attaching welds.
2-3.5 Turntable Structural Components. The turntable
structural components shall be inspected as follows:

(a) Visually inspect all accessible turntable structural
weldments for defects and welds for fractures.

(b) (+) Inspect all accessible turntable structural com-
ponent welds.

2-3.6 Rotation Hydraulic Swivel.
external hydraulic fluid leakage.

Inspect the swivel for

2-3.7 Hydraulic Lines and Hoses in Turntable. Inspect
all hydraulic lines and hoses for kinks, cuts and abrasions,
and hydraulic fluid leakage at connectors and fittings.

2-3.8 Elevation, Extension, and Rotation Lock. The ele-
vation, extension, and rotation lock shall be inspected as
follows:

(a) Inspect the manual valve elevation, extension, and
rotation lock for external hydraulic fiuid leakage.

(b) Test the manual valve elevation lock for proper
operation by engaging the lock and then attempting to
raise and lower the ladder with the main hydraulic system
operating. No detectable movement shall occur as deter-
mined by visual inspection.

(c) Test the manual valve extension lock for proper
operation by engaging the lock and then attempting to
extend or retract the ladder with the main hydraulic sys-
tem operating. No detectable movement shall occur as
determined by visual inspection.

(d) Test the manual valve rotation lock for proper oper-
ation by engaging the lock and attempting to rotate the
turntable clockwise and counterclockwise with the main
hydraulic system. The movement shall not exceed the
manufacturer’s specification.

2-3.9* Hydraulic Oil. After the operational tests have
been performed, remove a sample of the hydraulic oil from
the hydraulic reservoir and subject the sample of the
hydraulic oil to spectrochemical analysis.

2-3.10 Power Takeoff. Inspect the power takeoff for
external hydraulic fluid leakage and proper operation
(engagement and disengagement).
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2-3.11 Hydraulic Pump. Inspect the hydraulic pump for
external hydraulic fluid leakage.

2-3.12 Collector Rings. The collector rings shall be
inspected as follows:

(a) Inspect the collector rings for foreign material
buildup on rings, if accessible.

(b) If accessible, inspect the collector ring terminals for
damage.

(c) Conduct tests to ensure the proper operation of the
collector rings by rotating the aerial device while electric-
powered devices are in operation.

2-3.13 Elevation Cylinder Anchor Ears and Plates. The
elevation cylinder anchor ears and plates shall be inspected
as follows:

(a) Visually inspect the elevation cylinder anchor ears
and plates for defects and attaching welds for fractures.

(b) (+) Inspect the elevation cylinder anchor ears and
plate attaching welds.

2-3.14 Elevation Cylinder Pins. The elevation cylinder
pins shall be inspected as follows:

(a) Inspect cylinder pins for alignment, proper installa-
tion, lubrication, operation, and retention.

(b) (+) Inspect cylinder pins for internal flaws.

2-3.15 Elevation Cylinders. The elevation cylinders shall
be inspected as follows:

(a) Inspect the cylinder rods for pitting, scoring, and
other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external fluid leakage.

(c)* With the hydraulic oil at ambient temperature, sub-
ject the cylinders to a drift test by placing the aerial device
at a 60-degree elevation, full extension, marking the cylin-
der position, closing manually operated locking valves, and
allowing the device to stand for 1 hr with the engine off.
The results of such a test shall not exceed the manufactur-
er’s specifications for allowable cylinder drift.

2-3.16 Holding Valves on Elevation Cylinders. Inspect
the holding valves for external hydraulic fluid leakage.

2-3.17 Operating Controls. The operating controls shall
be inspected as follows:

(a) Inspect the operating controls for missing or dam-
aged control handles, proper identification, and hydraulic
fluid leakage.

(b) Verify that the controls operate smoothly, return to
neutral position when released, and do not bind during
operation.

2-3.18 Load Limit Indicators. Inspect the load limit
indicators for proper operation and legibility.

2-3.19 Emergency Hand Crank Controls. Inspect the
hand crank control for proper operation.

2-3.20 Auxiliary Hydraulic Power. Inspect the auxiliary
hydraulic power for proper operation.

2-3.21 Turntable Alignment Indicator. Verify the pres-
ence of a turntable alignment indicator.

2-3.22 Throttle Control. Verify that the throttle control
is operable, and record the operating RPM using a tachom-
eter or a revolution counter (if so equipped) and a stop-
watch.

2-3.23 Communication System. Inspect the communica-
tion system for proper installation and proper operation.

2-3.24 Relief Hydraulic Pressure Verify that the main
pump relief hydraulic pressure does not exceed the manu-
facturer’s specifications.

2-3.25 Unit Main Frame. The unit main frame shall be
inspected as follows:

(a) Visually inspect the main frame for any cracks,
bends, dents, twists, or other weldment defects and any
welds for fractures.

(b) (+) Inspect all main frame welds.

2-3.26 Transmission/Aerial Device Interlocks. If inter-
locks are provided that prevent operation of the aerial
device until the chassis spring brakes have been set and the
transmission is properly disengaged, verify that the inter-
locks are operating properly.

2-3.27 Engine Speed Interlocks. If interlocks are pro-
vided that allow operation of the engine speed control only
after the spring brakes have been set and the transmission
is properly positioned, verify that the interlocks are oper-
ating properly.

2-3.28 Breathing Air Systems. If a breathing air system
is provided, the system shall be inspected as follows:

(a) Verify that the breathing air system is properly
installed including the integrity of the air cylinder mount-
ing, the regulator, and the air lines from the air cylinder(s)
to the top of the aerial device.

(b) Verify that all the component parts of the system are
present and in serviceable condition.

(c) Visually inspect the air cylinder mounting brackets
for defects and welds for fractures.

(d) (+) Inspect all welds on air cylinder mounting
brackets.

(e) Check that the air pressure regulator is set at the
apparatus manufacturer’s recommended pressure.

2-4 Stabilizer Examination and Test. The stabilizer com-
ponents, where applicable, shall be inspected on all aerial
ladder apparatus in accordance with 2-4.1 through 2-4.14.

2-4.1 Stabilizer Structural Components. The stabilizer
structural components shall be inspected as follows:

(a) Visually inspect all stabilizer components for defects
and welds for fractures.

(b) (+) Inspect all stabilizer structural component
welds.

2-4.2 Stabilizer Pads. Verify that the stabilizer pads are

present, of proper construction, and in serviceable condi-
tion.
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2-4.3 Stabilizer Mounting to Frame or Torque Box. The
stabilizer mounting to the frame or torque box shall be
inspected as follows:

(a) Visually inspect the stabilizer to frame or torque box
attachment for defects such as weld cracks, dents, and bends.

(b) (+) If welded, inspect the stabilizer to frame or
torque box mounting welds.

(c) If bolted, inspect all bolts for proper fastener grade
and installation as specified by the apparatus manufac-
turer.

(d) Verify that the torque on all bolts meets the appara-
tus manufacturer’s specification using a properly calibrated
torque wrench.

(e) (+) Inspect all bolts for internal flaws.

2-4.4 Hydraulic Lines and Hoses in Stabilizer System.
Inspect the hydraulic hose lines for kinks, cuts and abra-
sions, and leakage at connectors and fittings.

2-4.5 Stabilizer Interlock and Warning Device.
that the interlock system is operating properly.

Verify

2-4.6 Stabilizer Extension Cylinder Pins and Hinge Pins.
The extension cylinder pins and hinge pins shall be
inspected as follows:

(a) Inspect all stabilizer cylinder pins and hinge pins for
proper installation, lubrication, operation, and retention.

(b) (+) Inspect all stabilizer pins and hinge pins for
internal flaws.

2-4.7 Stabilizer Extension Cylinder. The stabilizer
extension cylinder shall be inspected as follows:

(a) Inspect the stabilizer extension cylinder rods for pit-
ting and scoring and other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external fluid leakage.

(c) With the hydraulic oil at ambient temperature, and
with the stabilizer’s cylinders properly set, measurements
shall be taken to determine the amount of drift present in
1 hr with the engine off. The results shall not exceed the
manufacturer’s specifications for allowable stabilizer cylin-
der drift.

2-4.8 Holding Valves on Extension Cylinders. Inspect
the holding valves for external leakage of hydraulic fluid.

2-4.9 Operating Controls. Verify that the controls oper-
ate smoothly, return to the neutral position (if designed to
do so) when released, do not bind during operation, and
are free of hydraulic fluid leakage.

2-4.10 Diverter Valve. Inspect the diverter valve for
external hydraulic fluid leakage.

2-4.11 Positive Stops and Alignment. Inspect the
mechanical stabilizers for proper operation of the positive
stops to prevent overextension.

2-4.12 Stabilizer Deployment. If the stabilizer system is
hydraulically operated, verify that the system can be
deployed within the time frame designated by the aerial
device manufacturer.
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2-4.13 Manual Spring Locks. Inspect the condition and
operation of stabilizer manual spring locks for stowed position.

2-4.14 Tractor Spring Lockout Device. Inspect the
spring lockout device for any discontinuities and for
proper operation.

2-5 Aerial Ladder Inspection and Test. The aerial lad-
der shall be inspected in accordance with 2-5.1 through
2-5.28.

2-5.1 Aerial Ladder Weldments.
ments shall be inspected as follows:

(a) Visually inspect all accessible aerial ladder weld-
ments for defects and welds for fractures.

(b) (+) Inspect all accessible welds on the ladder.

All aerial ladder weld-

2-5.2 Aerial Ladder Fasteners. All aerial ladder struc-
tural fasteners and fastened connections shall be visually
inspected for cracked fasteners and material cracks around
the fasteners.

2-5.3 Ladder Section Alignment. Measurements shall be
taken to determine the amount of ladder section twist or
bow in the aerial ladder. Results shall not exceed manufac-
turer’s specifications for allowable ladder section twist or
bow.

2-5.4 Hydraulic, Pneumatic, and Electrical Lines in Lad-
der Sections. Inspect all lines for proper mounting, wear,
cracking, kinks, and abrasions.

2-5.5 Modifications or Unauthorized Repairs. Inspect
the aerial ladder for modifications or repairs unauthorized
by the manufacturer.

2-5.6 Top Rails. The top rails shall be inspected as fol-
lows:

(a) Inspect the top rails for straightness or any signs of
misalignment.

(b) (+) Hardness readings shall be taken at intervals of
28 in. (710 mm) or less along the entire length of both top
rails of aluminum ladders. Results of this test shall be com-
pared with the manufacturer’s specifications for the hard-
ness of the material used for construction of the top rail.

2-5.7* Base Rails. The base rails shall be inspected as
follows:

(a) Inspect the base rail for straightness and any signs of
wear, ironing, dents, and corrosion.

(b) (+) Inspect the bottom of all hollow I-beam base
rails to determine the thickness of the rail. Results shall be
not less than the manufacturer’s minimum specifications.

(c) (+) Hardness readings shall be taken at intervals of
28 in. (710 mm) or less along the entire length of both base
rails of aluminum ladders. Results of this test shall be com-
pared with the manufacturer’s specifications for the hard-
ness of the material used for construction of the base rail.

2-5.8 Rungs. Inspect all rungs of the aerial ladder for
straightness, signs of fly lock damage, damaged or loose
rung covers and rung cap castings, and signs of cracks or
missing rivets, if applicable.
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2-5.9 Folding Steps. The folding steps on the ladder
shall be inspected as follows:

(a) Visually inspect the folding steps and folding step
mounting brackets for defects and welds for fractures.

(b) (+) Inspect all welds on the folding step(s) and fold-
ing step mounting brackets.

2-5.10 Rollers. Inspect all rollers for proper lubrication,
operation, and any signs of wear.

2-5.11 Guides, Babbits, Wear Strips, Pads, and Slide
Blocks. Visually inspect the guides for cracked welds,
loose rivets, alignment, and any irregularities. Inspect bab-
bits for signs of wear. Inspect wear strips, pads, and slide
blocks for wear, gouging, and proper mounting.

2-5.12 Extension Sheaves. The extension sheaves shall
be inspected as follows:

(a) Inspect extension sheaves for signs of wear, free
movement during operation, proper retainers, and lubri-
cation.

(b) Visually inspect all extension sheave mounting
brackets for defects and welds for fractures.

(c) (+) Inspect all welds of extension sheave mounting
brackets. !

2-5.13 Extensions Cables. Inspect extension cables for
compliance with Appendix A of the Society of Automotive
Engineers Standard SAE [959, Lifting Crane, Wire-Rope
Strength Factors.

2-5.14 Extension/Retraction Motor. Inspect the
extension/retraction motor for signs of external hydraulic
fluid leakage and, where applicable, brake wear and brake
alignment with the shaft.

2-5.15 Cable Separation Guide. During operation of the
aerial ladder, visually inspect the cable separation guide for
free travel and any signs of misalignment.

2-5.16 Winch Holding Capacity. Inspect the winch for
holding capacity by fully elevating the aerial ladder and
extending it 10 ft (3 m). Winch slippage shall be measured
for a 5-min period. Slippage shall not exceed the manufac-
turer’s specification.

2-5.17 Brake Holding Capacity. Inspect the brake hold-
ing capacity of the extension motor by fully elevating the
aerial ladder and extending it 10 ft (3 m). Brake slippage
shall be measured for a 5-min period. Slippage shall not
exceed the manufacturer’s specification.

2-5.18 Extension and Elevation Indicators. Inspect the
elevation and extension indicators for legibility, clarity, and
accuracy.

2-5.19 Fly Locks. Inspect the fly lock mechanisms for
proper mounting, alignment, lubrication, and operation.

2-5.20 Ladder Cradle. Inspect the aerial ladder cradle
for wear and proper alignment.

2-5.21 Ladder Bed Lock. Inspect the ladder bed lock
mechanism and hydraulic lines for proper mounting, signs
of wear, and hydraulic fluid leakage at fittings.

2-5.22 Stop Mechanism. Inspect the stop mechanisms to
ensure that they prevent overextension or overretraction
of the aerial ladder.

2-5.23 Maximum Extension Warning Device. During
operation of the aerial ladder, verify the proper operation
of the audible device to warn of the approach to maximum
extension.

2-5.24 Ladder Illumination. Inspect the operation of the
lights that are used to illuminate the ladder.

2-5.25 Extension Cylinder Anchor Ears and Plates. The
extension cylinder anchor ears and plates shall be

. inspected as follows:

(a) Visually inspect the extension cylinder anchor ears
and plates for defects and the attaching welds for fractures.

(b) (+) Inspect the attaching welds of the extension cyl-
inder anchor ears and plates.

2-5.26 Extension Cylinder Pins. The extension cylinder
pins shall be inspected as follows:

(a) Inspect the cylinder pins for proper installation and
retention.

(b) (+) Inspect the cylinder pins for internal flaws.

2-5.27 Extension Cylinder. The extension cylinders
shall be inspected as follows:

(a) Inspect the cylinder rods for pitting, scoring, and
other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external fluid leakage.

(c) With the hydraulic oil at ambient temperature, sub-
ject the cylinder(s) to drift by placing the aerial device at
full elevation, 10-ft (3 m) extension, marking the cylinder
piston or the second section in relation to the base section,
and allowing the ladder to stand for 1 hr with the engine
off. The results shall not exceed the manufacturer’s speci-
fications for allowable cylinder drift.

2-5.28 Holding Valves on Extension Cylinder. Inspect
the holding valves for external and internal hydraulic fluid
leakage.

2-6 Operating Test.

2-6.1 A complete cycle of aerial ladder operation shall be
carried out after starting the engine, setting the stabilizers,
and transmitting power to the ladder. The ladder shall be
fully elevated out of the bed, rotated 90 degrees, and
extended to full extension.

2-6.2 The ladder shall complete this test smoothly and
without jerking or undue vibration within the time allowed
by the standard in effect at the time of manufacture.
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2-6.3 The ladder shall be retracted, the turntable rotation
completed through 360 degrees, and then the ladder low-
ered to its bed, after which a thorough inspection shall be
made of all moving parts. Special attention shall be given to
the security and adjustment of the ladder cables or chains.

2-6.4 The test shall demonstrate successful operation of
all ladder controls.

2-7 Load Testing.

2-7.1* Tests shall be conducted when wind velocity is less
than 10 mph (16 kmph).

2-7.2 A close watch shall be maintained during all load
tests. Only those personnel essential to conduct the test
shall be permitted near the apparatus during the test. If
the ladder shows any excessive twist at any time, the test
shall be discontinued immediately and the aerial ladder
shall be placed out of service, and the condition shall be
reported in writing to the manufacturer. The aerial ladder
shall be repaired in accordance with the manufacturer’s
written recommendations and fully tested before it is
placed back in service.

2-7.3 Horizontal Load Test.

2-7.3.1 The aerial turntable shall be level. The aerial
apparatus vehicle shall be on a firm, level surface or road.
All stabilizers shall be down and have a firm footing on the
ground.

2-7.3.2* A test cable hanger shall be attached to the top
rung of the top ladder section and properly centered. (See
Figure A-2-7.3.2.)

2-7.3.3 The maximum rated live load in the horizontal
position shall be determined from the manufacturer’s load
chart or operator’s manual. If full extension is not permit-
ted in the horizontal position with a specified live load,
then the maximum permissible extension with a specified
live load shall be used for the purpose of this test.

2-7.3.4 For single chassis apparatus, the ladder shall be
rotated, if necessary, until the ladder is positioned over the
rear and parallel to the vehicle centerline. For tractor-
drawn apparatus, the ladder shall be positioned in the
most stable position as recommended by the manufacturer.

2-7.3.5 The ladder shall be placed in the horizontal posi-
tion and extended to full extension or maximum permitted
extension as determined in 2-7.3.3. The base section shall
not be allowed to rest in the bed.

2-7.3.6 The ladder section locks, either manual pawls or
hydraulic holding valves, shall be properly applied.

2-7.3.7 The elevation cylinder integral holding valve or
shutoff safety valve shall be properly closed or applied.

2-7.3.8 The ladder section twist shall not exceed the man-
ufacturer’s tolerance.

2-7.3.9* A weight equal to the manufacturer’s specified
rated live load, determined in 2-7.3.3, shall be gradually
applied to the top rung of the aerial ladder by utilizing the
test weight container or other suitable means of applying
the weight.
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NOTE: The total weight of the supporting hangers, con-
tainers, etc., and test weight shall be taken as a whole and
shall not exceed the rated live load. Dropping the weights
and shock loading the ladder shall not be permitted.

2-7.3.10 The test weight shall be sustained by the unsup-
ported aerial ladder for 5 min.

2-7.3.11 The test weight shall hang freely from the tip of
the aerial ladder. If the test weight hanger and ladder
deflection are such that the test weight comes to rest on the
ground, it shall be permissible to raise the ladder elevation
slightly above the horizontal position.

WARNING: At no time during the load test shall
the ladder be moved with the test weight applied.

2-7.3.12 After removal of the test weight, a complete
visual inspection shall be made of all load-supporting ele-
ments. Any visually detectable signs of damage, permanent
deformation, or twist exceeding the manufacturer’s allow-
ance shall constitute noncompliance with the load test
requirements. The aerial device shall also meet the
requirements of Section 2-6 after the load test.

2-7.4 Maximum Elevation Load Test.

2-7.4.1 The aerial turntable shall be level. The aerial
apparatus vehicle shall be on a firm, level surface or road.
All ground stabilizers shall be down and have a firm foot-
ing on the ground.

2-7.4.2 A test cable hanger shall be attached to the top
rung of the top ladder section and properly centered. (See
Figure A-2-7.3.2.)

2-7.4.3 The maximum rated live load in the maximum
elevated position at full extension shall be determined
from the manufacturer’s load chart or operator’s manuals.

2-7.4.4 The ladder shall be rotated, if necessary, until the
ladder is positioned over the rear and parallel to the vehi-
cle centerline. Midship mounted devices may have to be
rotated slightly off of the vehicle centerline in order to
apply the test load without interference with the body of
the apparatus.

2-7.4.5 The ladder shall be elevated to maximum eleva-
tion and fully extended.

2-7.4.6 The ladder section locks, either manual pawls or
hydraulic holding valves, shall be properly applied.

2-7.4.7 The elevation cylinder integral holding valve or
shutoff safety valve shall be properly closed or applied.

2-7.4.8 The ladder section twist shall not exceed the man-
ufacturer’s tolerance.

2-7.4.9 A weight equal to the manufacturer’s specified
rated live load, determined in 2-7.4.3, shall be gradually
applied to the top rung of the aerial ladder by utilizing a
test weight container or other suitable means of applying
the weight. The weight shall be suspended by cable and
shall be not more than 3 ft (1 m) above the ground.
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NOTE: The total weight of the supporting hangers, con-
tainers, etc., and test weight shall be taken as a whole and
shall not exceed the rated live load. Dropping the weights
and shock loading the ladder shall not be permitted.

2-7.4.10 The test weight shall be sustained by the unsup-
ported aerial ladder for 5 min.

2-7.4.11 The test weight shall hang freely from the tip of
the aerial ladder.

WARNING: At no time during the load test shall the lad-
der be moved with the test weight applied.

2-7.4.12 After removal of the test weight, a complete
visual inspection shall be made of all load supporting ele-
ments. Any visually detectable signs of damage, permanent
deformation, or twist exceeding the manufacturer’s allow-
ance shall constitute noncompliance with the load test
requirements. The aerial device shall also meet the
requirements of Section 2-6 after the load test.

2-8 Water System Test.

2-8.1 The following examination and test shall apply only
to permanently piped aerial ladder pipes.

2-8.2 The waterway system shall be inspected for proper
operation of all components. It shall be free of rust, corro-
sion, other defects, or blockage.

2-8.3 The waterway attaching brackets shall be inspected
as follows:

(a) Inspect the brackets for loose bolts, weld fractures or
other defects.

(b) (+) Inspect all attaching welds.

2-8.4 Pressure Test. The water system shall be pressure
tested.

2-8.4.1* The aerial ladder shall be positioned between 0
and 10 degrees elevation and fully retracted. The water
system shall be filled with water and the valve at the dis-
charge end closed. If there is not a valve at the discharge
end, a valve shall be attached for the purpose of this test.

NOTE: For safety reasons, all air must be removed from
the system.

The pressure on the system shall be raised to the water
system manufacturer’s maximum rated working pressure
and maintained for the duration of the test. The aerial lad-
der shall be raised to full elevation and rotated 360
degrees. The water system, including the turntable swivel,
shall be checked for leaks. Care shall be taken not to over-
heat the water pump.

2-8.4.2* The aerial ladder shall be positioned between 0
and 10 degrees elevation and extended to its maximum
permissible limit. The water system shall be filled with
water and the valve at the discharge end closed. If there is
not a valve at the discharge end, a valve shall be attached
for the purpose of this test.

NOTE: For safety reasons, all air must be removed from
the system.

The pressure on the system shall be raised to the water
system manufacturer’s maximum rated working pressure
and maintained for the duration of the test. The entire
length of the water system shall be checked for leaks. Care
shall be taken to not overheat the water pump

2-8.4.3* The water system shall operate properly and
with an absence of leaks during these tests.

2-8.5 If the waterway system is equipped with a flow
meter, the flow meter shall be checked for accuracy. Flow
meters shall be tested at the water system manufacturer’s
maximum rated water system flow. Any meter that reads
off by more than 10 percent shall be recalibrated or
repaired.

2-8.6 If the waterway system is equipped with a water
pressure gauge(s), ecach water pressure gauge shall be
checked for accuracy. Pressure gauges shall be checked at
at least 3 points, including 150 psi (1034 kPa), 200 psi
{1379 kPa), and 250 psi (1723 kPa). Any gauge that reads
off by more than 10 psi shall be replaced.

2-8.7 If the waterway system is equipped with a relief
valve, this relief valve shall be checked to verify that it is
operational at the waterway manufacturer’s recommended
pressure setting.

2-9 Signs. Ensure that all signs are in place and legible.

2-10* Records. A proper record shall be completed for
all tests of the aerial ladder by the person responsible for
the test. The test record shall include the following:

(a) When the torque verification of mounting bolts, as
required by this standard, is performed, the bolt size,
grade, and torque specification shall be recorded.

(b) When NDT is conducted, the test record shall indi-
cate the NDT method used in each area inspected.

(c) Where this standard requires measurements be
taken such as bearing clearance and backlash, cylinder
drift, relief pressure, ladder section twist, hardness read-
ings, base rail thickness, extension brake drift, winch drift,
and the like, these measurements shall be recorded in the
test record in order that a year-to-year comparison can be
made.
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Chapter 3 Testing Elevating Platforms

3-1 General. In addition to the manufacturer’s recom-
mendations, the inspections and tests detailed below shall
be performed. An inspection preceded by a plus sign (+)
indicates an appropriate nondestructive test (NDT) shall be
conducted as required by 1-4.2 of this standard.

Problems that affect the structural integrity of the elevat-
ing platform shall be called immediately to the attention of
the manufacturer or the manufacturer’s authorized repre-
sentative.

Hydraulic components shall show no signs of hydraulic
fluid leakage. A component shall be considered leaking if
oil droplets are forming on the component. A film of oil on
the component shall not be considered severe enough to
categorize the component as leaking.

3-2 Service Records. The elevating platform’s service
records shall be checked for any reports that may indicate
defective conditions.

3-3 Turntable and Torque Box Inspection and Test.
The turntable and torque box components, where applica-
ble, shall be inspected on all elevating platforms in accor-
dance with 2-3.1 through 2-3.12 and 2-3.17 through
2-3.28.

3-4 Stabilizer Examination and Test. The stabilizer com-
ponents, where applicable, shall be inspected on all elevat-
ing platform apparatus in accordance with 2-4.1 through
2-4.14.

3-5 Elevating Platform and Boom Inspection and Test.
All platforms and booms shall be inspected in accordance
with 3-5.1 through 3-5.12.

3-5.1 Platform Mounting Brackets. The platform
mounting brackets shall be inspected as follows:

(a) Visually inspect all platform mounting brackets for
defects such as weld cracks, dents, or bends.

(b) (+) Inspect all welds in the platform mounting
brackets.

(c) (+) Inspect all bolts and pins structurally involved
with the platform mounting to the ladder or boom for
internal flaws.

3-5.2 Platform. The platform shall be inspected as fol-
lows:

(a) Visually inspect platform for defects, such as weld
cracks, dents, or bends.

(b) (+) Inspect all welds on platforms.

3-5.3 Hydraulic, Pneumatic, and Electrical Lines in Plat-
form. Inspect all lines for proper mounting, wear, crack-
ing, kinks, and abrasions.

3-5.4 Auxiliary Winch Mounting. The auxiliary winch
mounting shall be inspected as follows:

(a) Inspect all mounting bolts for proper grade and
installation as specified by the apparatus manufacturer.
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(b) Using a calibrated torque wrench, verify that the
torque on all winch mounting bolts meets the apparatus
manufacturer’s specifications.

(c) If welded, visually inspect the winch mounting for
weld fractures.

(d) (+) Inspect the mounting bolts for internal flaws.
(e) (+) If brackets are welded, inspect all welds on
mounting brackets.

3-5.5 Winch Controls.
inspected as follows:

The winch controls shall be

(a) Inspect controls for proper identification as to func-
tion and operation.

(b) Verify smooth operation of the winch controls.

3-5.6 Platform Load Capacity Identification. Verify that
the proper platform capacity identification plate exists and
is legible.

3-5.7 Platform Gate Latches and Hinge Points. Inspect
the platform gate latches for proper alignment and the
latch and hinges for smooth operation.

3-5.8 Platform Hinge Pins. The platform hinge pins
shall be inspected as follows:

(a) Inspect platform hinge pins for proper installation,
lubrication, and any irregularities.

(b) (+) Inspect the platform’s hinge pins for internal
flaws.

3-5.9 Platform Controls. The platform controls shall be
inspected as follows:

(a) Inspect the platform operating controls for identifi-
cation of functions, posted operating instructions, and
warnings.

(b) Verify that the controls operate smoothly, return to
neutral when released, and do not bind during operation.

(c) Verify that the turntable or lower controls will over-
ride the platform controls.

3-5.10 Unauthorized Modifications and Added Weight.
Verify that no unauthorized modifications or extra equip-
ment have been added to the platform without subtracting
the weight of such from the platform net operating capac-

ity.

3-5.11 Platform Monitor and Nozzle. The platform
monitor and nozzle shall be inspected as follows:

(a) Inspect the complete operation of the platform mon-
itor and nozzle.

(b) Inspect the monitor’s mounting brackets for any
defects and welds for fractures.

3-5.12 Boom Illumination. Verify the operation of spot-
lights used to illuminate the boom.

3-6 Articulating Boom—Lower Boom Examination and
Test. For apparatus equipment with an articulating
boom, the lower boom shall be inspected and tested in
accordance with 3-6.1 through 3-6.14.
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3-6.1 Hinge Pins. The hinge pins shall be inspected as
follows:

(a) Inspect the boom hinge pins for proper installation,
lubrication, operation, and any discontinuities.

(b) (+) Inspect the boom hinge pins for internal flaws.

3-6.2 Lower Boom Elevation Cylinder Anchor Ears and
Plates. The lower boom elevation cylinder anchor ears
and plates shall be inspected as follows:

(a) Visually inspect the anchor ears and plates for
defects and the attaching welds for fractures.

(b) (+) Inspect all welds on the anchor ears and plates.

3-6.3 Lower Boom Elevation Cylinders. The boom ele-
vation cylinder shall be inspected as follows:

(a) Inspect the cylinder rod(s) for pitting, scoring, or
other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external hydraulic fluid leakage.

(c) With the hydraulic oil at ambient temperature, mea-
surements shall be taken in accordance with the manufac-
turer’s recommendations to determine the amount of drift
present in the boom elevation cylinders. Results of this test
shall not exceed the manufacturer’s specifications for
allowable lower boom cylinder drift.

)

3-6.4 Holding Valves on Boom Elevation Cylinder. In-
spect the holding valves for signs of external hydraulic
fluid leakage.

3-6.5 Boom Assembly. The lower boom assembly shall
be inspected as follows:

{a) Visually inspect the boom for defects such as weld
cracks, dents, or bends.

(b) Visually inspect all structural fasteners and fastened
connections for cracked fasteners and material cracks
around the fasteners.

(¢) (+) Inspect all welds on the boom for any structural
discontinuities.

(d) (+) Hardness readings shall be taken at intervals of
28 in. (710 mm) or less on booms constructed of alumi-
num. Results of this test shall be compared with the man-
ufacturer’s specifications for the hardness of the material
used for construction of the boom assembly.

3-6.6 Cylinder Link Pins. The cylinder link pins shall be
inspected as follows:

(a) Inspect the cylinder link pins for proper installation,
lubrication, operation, and any fractures.

(b) (+) Inspect the cylinder link pins for internal flaws.
3-6.7 Platform Leveling Linkages. The platform leveling
linkages shall be inspected as follows:

(a) Visually inspect linkages for defects such as weld
cracks, dents, and bends.

(b) (+) Inspect all welds of the leveling assembly.

(c) (+) Inspect all leveling linkage pins for any internal
flaws.

3-6.8 Hydraulic Lines and Hoses in Lower Boom. In-
spect all hydraulic lines in the lower boom for proper
mounting, abrasion, hydraulic fluid leakage, and wear.

3-6.9 Hydraulic Lines in Knuckle. Inspect all hydraulic
lines in the knuckle for hydraulic fluid leakage, abrasion,
and any signs of wear.

3-6.10 Cables, Chains, and Rods. Inspect all cables,
chains, and rods for signs of wear and for proper adjust-
ment.

3-6.11 Sprockets, Pulleys, and Hooks. Inspect all
sprockets, pulleys, and hooks for proper lubrication, signs
of wear, distortion, and proper operation.

3-6.12 Boom Support. The boom support shall be
inspected as follows:

(a) Visually inspect the boom support for defects such as
weld cracks, dents, or bends.

(b) (+) Inspect the boom support welds and bracket
attachment.

3-6.13 Lower Boom Angle Indicator Lights. Verify the
proper operation of the lower boom angle indicator lights.

3-6.14 Pneumatic and Electrical Lines. Inspect all
pneumatic and electrical lines in the lower boom and the
knuckle for proper mounting, wear, cracking, kinks, and
abrasions.

3-7 Articulating Boom~-Upper Boom Examination and
Test. For apparatus equipment with an articulating
boom, the upper boom shall be inspected and tested in
accordance with 3-7.1 through 3-7.15.

3-7.1 Upper Boom for Alignment with Lower Boom.
Verify that the upper boom is aligned with the lower
boom.

3-7.2 Platform Leveling Linkages. The platform leveling
linkages shall be inspected as follows:

(a) Visually inspect linkages for defects such as weld
cracks, dents, or bends.

(b) (+) Inspect all welds of leveling assemblies.

{c) (+) Inspect all leveling linkage pins for any internal
flaws.
3-7.3 Boom Boost Cylinder Brackets. The boom boost
cylinder brackets shall be inspected as follows:

(a) Visually inspect the boom boost cylinder brackets for
defects such as weld cracks, dents, or bends.

(b) (+) Inspect the boom boost cylinder bracket welds.

3-7.4 Boom Boost Cylinders. Inspect the boom boost
cylinders for any external hydraulic fluid leakage.

3-7.5 Cylinder Link Pins. The cylinder link pins shall be
inspected as follows:

(a) Visually inspect the cylinder link pins for proper
installation, lubrication, operation, and any irregularities.
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(b) (+) Inspect the cylinder link pins for internal flaws.

3-7.6 Boom Assembly. The upper boom assembly shall
be inspected as follows:

{a) Visually inspect the boom for defects such as weld
cracks, dents, or bends.

(b) Visually inspect all structural fasteners and fastener
connections for cracked fasteners and material cracks
around the fasteners.

(c) (+) Inspect all welds on the boom.

(d) (+) Hardness readings shall be taken at intervals of
28 in. (710 mm) or less on booms constructed of alumi-
num. Results of this test shall be compared with the man-
ufacturer’s specifications for the hardness of the material
used for construction of the boom assembly.

3-7.7 Hydraulic Lines and Hoses in Upper Boom. In-
spect all hydraulic hoses/lines in the upper boom for
proper mounting, abrasions, hydraulic fluid leakage, and
wear.

3-7.8 Cables, Chains, and Rods. Inspect all cables,
chains, and rods for signs of wear and for proper adjust-
ment.

3-7.9 Sprockets, Pulleys, and Hooks. Inspect all sprock-
ets, pulleys, and hooks for proper lubrication, signs of
wear, distortion, and proper operation.

3-7.10 Upper Boom Hold-Down Device. The upper
boom hold-down device shall be inspected as follows:

(a) Visually inspect the upper boom hold-down device
for defects and for proper operation.

(b) (+) Inspect all welds of the upper boom hold-down
device.

3-7.11 Safety Stop Mechanism. Verify that the safety
stop mechanism operates properly.

3-7.12 Upper Boom Elevation Cylinder Anchor Ears and
Plates. The upper boom elevation anchor ears and plates
shall be inspected as follows:

(a) Visually inspect the anchor ears and plates for
defects and welds for fractures.

b) (+) Inspect all welds on the anchor ears and plates.

3-7.13 Upper Boom Elevation Cylinder(s). The upper
boom elevation cylinder(s) shall be inspected as follows:

(a) Inspect the cylinder rod(s) for pitting, scoring, and
other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external hydraulic fluid leakage.

(c) With the hydraulic oil at ambient temperature, mea-
surements shall be taken in accordance with the manufac-
turer’s recommendations to determine the amount of drift
present. Results of this test shall not exceed the manufac-
turer’s tolerance for allowable upper boom cylinder drift.

3-7.14 Holding Valves on Upper Boom Elevation Cylin-

der. Inspect the holding valve(s) for signs of external
hydraulic fluid leakage.
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3-7.15 Pneumatic and Electrical Lines. Inspect all
pneumatic and electrical lines in the upper boom for
proper mounting, wear, cracking, kinks, and abrasions.

3-8 Telescoping Boom Examination and Test. For plat-
forms equipped with a telescoping boom, the boom shall
be inspected and tested in accordance with 2-3.13 through
2-3.16, 3-6.10 through 3-6.12, and 3-8.1 through 3-8.14.
3-8.1 Boom Assemblies. The boom assemblies shall be
inspected as follows:

(a) Visually inspect booms for defects such as weld
cracks, dents, or bends.

(b) Visually inspect all structural fasteners and fastened
connections for cracked fasteners and material cracks
around the fasteners.

(c) (+) Inspect all welds on booms.

(d) (+) Hardness readings shall be taken at intervals of
28 in. (710 mm) or less on booms constructed of alumi-
num. Results of this test shall be compared with the man-
ufacturer’s specifications for the hardness of the material
used for construction of the boom assembly.

3-8.2 Ancillary Boom Ladder.
der shall be inspected as follows:

The ancillary boom lad-

(a) Inspect the ancillary boom ladder for any defects
and welds for fractures.

(b) Inspect the mounting brackets for loose bolts, weld
fractures, or other defects.

(c) (+) Inspect all welds on the ladder and attaching
welds.

3-8.3 Guides, Wear Strips and Pads, and Slide Blocks.
Inspect guides, wear strips and pads, and slide blocks for
proper installation and signs of wear.

3-8.4 Extension Sheaves. The extension sheaves shall be
inspected as follows:

(a) Inspect the extension sheaves for proper mounting,
alignment, and signs of wear.

(b) (+) Inspect all welds of the extension sheave
mounting brackets.

(c) (+) Inspect retaining bolt for internal flaws.

3-8.5 Extension Cables. Inspect extension cables for
compliance with Appendix A of the Society of Automotive
Engineers Standard SAE ]959, Lifting Crane, Wire-Rope
Strength Factors.

3-8.6 Elevation Indicator. Inspect the elevation cylinder
indicator for legibility and clarity.

3-8.7 Maximum Extension Warning. During operation,
verify the proper operation of the audible device to warn
of the approach to maximum extension, if so equipped.

3-8.8 Platform Leveling Cylinders. The platform level-
ing cylinders shall be inspected as follows:

(a) Inspect the cylinder rod(s) for pitting, scoring, and
other defects.
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{b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external hydraulic fluid leakage.

(c) Visually inspect the leveling system for proper instal-
lation.

(d) Visually inspect the mounting of the leveling system
for defects and welds for fractures.

(e) (+) Inspect all welds for mounting of the leveling
system.

(f) (+) Inspect all leveling cylinder pins for any internal
flaws.

3-8.9 Hydraulic Lines and Hoses in Boom Assemblies.
Inspect all hydraulic lines and hoses in the boom assem-
blies for hydraulic fluid leakage, abrasions, and any signs of
wear.

3-8.10 Extension Cylinder Anchor Ears and Plates. The
extension cylinder anchor ears and plates shall be
inspected as follows:

(a) Visually inspect the extension cylinder anchor ears
and plates for defects and attaching welds for fractures.

(b) (+) Inspect the extension cylinder anchor ears and
plate attaching welds.

3-8.11 Extension Cylinder Pins. The extension cylinder
pins shall be inspected as follows:

(a) Inspect the cylinder pins for proper installation and
retention.

(b) (+) Inspect the cylinder pins for internal flaws.

3-8.12 Extension Cylinder. The extension cylinders
shall be inspected as follows:

(a) Inspect the cylinder rods for pitting, scoring, and
other defects.

(b) Inspect the cylinder rod to barrel seal and the end
gland seal for excessive external hydraulic fluid leakage.

(c) With the hydraulic oil at ambient temperature, sub-
ject the cylinder(s) to drift by placing the aerial device at
full elevation, 10-ft (3-m) extension, marking the cylinder
piston or the second section in relation to the base section,
and allowing the ladder to stand for 1 hr with the engine
off. The results shall not exceed the manufacturer’s speci-
fications for allowable cylinder drift.

3-8.13 Holding Valves on Extension Cylinder. Inspect
the holding valves for external hydraulic fluid leakage.

3-8.14 Pneumatic and Electrical Lines. Inspect all
pneumatic and electrical lines in the booms for proper
mounting, wear, cracking, kinks, and abrasions.

3-9 Operational Tests from Lower Controls.

3-9.1 With engine speed set to allow maximum speed as
permitted by the manufacturer, the elevating platform
shall be operated in all positions, as allowed by the manu-
facturer, using the lower or ground controls.

3-9.2 The operation of the elevating platform shall
include, but not be limited to, movement of the platform
basket from ground to maximum elevation as well as

revolving the platform basket 360 degrees to the left and to
the right while the unit is at its maximum horizontal reach.

3-9.3 The boom shall operate without any improper or
unusual motion or sound.

3-9.4 All safety devices shall operate properly.

3-9.5 All controls shall operate smoothly, return to the
neutral position when released, and not bind during oper-
ation.

3-9.6 If equipped with a spirit level, check the level for
accuracy and legibility.

3-9.7 For telescoping elevating platforms, rollers, slides,
and sheave wheels shall demonstrate proper alignment,
function, and free operation.

3-9.8 A complete cycle of elevating platform operation
shall be carried out after starting the engine, setting the
stabilizers, and transmitting power to the platform booms
or sections.

3-9.8.1 Operating the machine from the lower control
station, the elevating platform shall be raised out of the
bed, extended to full specified height, and rotated through
a 90-degree turn. This shall be completed smoothly and
without undue vibration within the manufacturer’s recom-
mended time.

3-9.8.2 The elevating platform shall be retracted, and the
turntable rotation completed through 360 degrees. The
elevating platform shall be lowered to its bed and a thor-
ough inspection made of all moving parts. Special attention
shall be given to the platform leveling system.

3-9.8.3 The test shall demonstrate successful operation of
all elevating platform controls.

3-10 Operational Tests from Platform Controls.

3-10.1 With engine speed set to allow maximum speed as
permitted by the manufacturer, the elevating platform
shall be operated in all positions, as allowed by the manu-
facturer, with only one operator in the platform basket
operating from the platform control station.

3-10.2 The operation of the elevating platform shall
include, but not be limited to, movement of the platform
basket from ground to maximum elevation, as well as
revolving the platform basket 360 degrees to the left and to
the right while the unit is at its maximum horizontal reach.

3-10.3 All safety devices shall operate properly.

3-10.4 The platform basket deactivation control, from the
ground or lower controls, shall be demonstrated to operate

properly.

3-10.5 The platform basket shall level properly as the
booms are moved through all allowable positions.

3-10.6 The mechanical override on a hydraulically lev-
eled elevating platform basket shall operate properly dur-
ing emergency lowering of the boom without hydraulic
power.
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3-11 Load Test.

3-11.1 With the unit located on a hard level surface and
allowing sufficient room for unrestricted boom move-
ments, a stability and structural test shall be performed.
This test shall determine the elevating platform’s ability to
perform properly while carrying rated capacity loads in the
platform basket.

3-11.2 The unit shall be properly stabilized according to
the manufacturer’s recommendation.

3-11.3 The platform basket shall be placed near the
ground and loaded to the manufacturer’s rated payload
capacity. Care shall be exercised to assure that the weight
of equipment added to the platform basket after delivery is
subtracted from the weight of the test load being added.
The platform basket load shall be properly secured.

3-11.4 The unit shall be operated from the lower controls
through all allowable phases of operation. The manufac-
turer’s operational limits shall not be exceeded.

3-11.5 The stabilizers shall show no evidence of any insta-
bility. If instability is observed, testing shall cease and the

apparatus shall be repositioned or the manufacturer noti-
fied.

3-11.6 All boom movements shall exhibit no abnormal
noise, vibration, or deflection.

3-11.7 The platform basket shall level properly as the
booms are moved through all allowable positions.

3-11.8 At the conclusion of the load test, weld joints at
stabilizer structure, stabilizers, frame, main frame, frame
reinforcements, turntable, cylinder anchors, boom joints,
leveling system, platform basket, and pivot pin bosses shall
be inspected and shall show no signs of deterioration.

3-12 Water System Examination and Test.

3-12.1 The waterway and system shall be inspected for
proper operation of all components. It shall be free of rust,
corrosion, other defects, or blockage.

3-12.2 The waterway attaching brackets shall be
inspected as follows:

(a) Inspect the brackets for loose bolts, weld fractures,
or other defects.

(b) (+) Inspect all attaching welds.

3-12.3 Pressure Test. The water system shall be pressure
tested.

3-12.3.1 If the elevating platform has a telescoping boom,
the water system shall be tested following the procedure in
2-8.4.1 and 2-8.4.2.

3-12.3.2* If the elevating platform has an articulating

boom, the boom shall be positioned in the road travel posi-
tion. The water system shall be filled with water and the
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valve at the discharge end closed. If there is not a valve at
the discharge end, a valve shall be attached for the purpose
of this test.

NOTE: For safety reasons, all air must be removed from
the system.

The pressure on the system shall be raised to the water
system manufacturer’s maximum rated working pressure
and maintained while the elevating platform is raised to its
rated vertical height and rotated 360 degrees. The water
system, including the turntable swivel, shall be checked for
leaks. Care shall be taken not to overheat the water pump.

3-12.3.3 If the elevating platform has both a telescoping
boom and an articulating boom, it shall be tested in accor-
dance with 3-12.3.1 and 3-12.3.2.

3-12.3.4* The water system shall operate properly and
with an absence of leaks during these tests.

3-12.4 If the waterway system is equipped with a flow
meter, the flow meter shall be checked for accuracy. Flow
meters shall be tested at the water system manufacturer’s
maximum rated water system flow. Any meter that reads
off by more than 10 percent shall be recalibrated or
repaired.

3-12.5 If the waterway system is equipped with a water
pressure gauge(s), each water pressure gauge shall be
checked for accuracy. Pressure gauges shall be checked at
at least 3 points including 150 psi (1034 kPa), 200 psi
(1379 kPa), and 250 psi (1723 kPa). Any gauge that reads
off by more than 10 psi shall be replaced.

3-12.6 If the waterway system is equipped with a relief
valve, this relief valve shall be checked to verify that it is
operational at the waterway manufacturer’s recommended
pressure setting.

3-13 Signs. Ensure that all signs are in place and legible.

3-14* Records. A proper record shall be completed for
all tests of the elevating platform and signed by the person
responsible for the tests. The test record shall include the
following:

(a) When the torque verification of mounting bolts, as
required by this standard, is performed, the bolt size,
grade, and torque specification shall be recorded.

(b) When NDT is conducted, the test record shall indi-
cate the NDT method used in each area inspected.

(c) Where this standard requires measurements be
taken such as bearing clearance and backlash, cylinder
drift, relief pressure, ladder section twist, hardness read-
ings, base rail thickness, extension brake drift, winch drift,
and the like, these measurements shall be recorded in the
test record in order that a year-to-year comparison can be
made.
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Chapter 4 Testing Water Towers

4-1 General. In addition to the manufacturer’s recom-
mendations, the inspections and tests detailed below shall
be performed. An inspection preceded by a plus sign (+)
indicates an appropriate nondestructive test (NDT) shall be
conducted as required by 1-4.2 of this standard.

Problems that affect the structural integrity of the elevat-
ing platform shall be called immediately to the attention of
the manufacturer or the manufacturer’s authorized repre-
sentative.

Hydraulic components shall show no signs of hydraulic
fluid leakage. A component shall be considered leaking if
oil droplets are forming on the component. A film of oil on
the component shall not be considered severe enough to
categorize the component as leaking.

4-2 Service Records. The water tower’s service records
shall be checked for any reports that may indicate defective
condition.

4-3 Turntable and Torque Box Inspection and Test.
The turntable and torque box components, where applica-
ble, shall be inspected on all water tower apparatus in
accordance with 2-3.1 through 2-3.27.

4-4 Stabilizer Examination and Test. The stabilizer com-
ponents, where applicable, shall be inspected on all water
tower apparatus in accordance with 2-4.1 through 2-4.13.

4-5 Articulating Boom—Lower Boom Examination and
Test. For water tower apparatus equipped with an artic-
ulating boom, the lower boom shall be inspected and tested
in accordance with 3-6.1 through 3-6.6 and 3-6.8 through
3-6.14, as applicable.

4-6 Articulating Boom—Upper Boom Examination and
Test. For water tower apparatus equipped with an artic-
ulating boom, the upper boom shall be inspected and
tested in accordance with 3-7.1 and 3-7.3 through 3-7.15,
as applicable.

4-7 Telescoping Boom Examination and Test. For
water tower apparatus equipped with a telescoping boom,
the booms shall be inspected and tested in accordance with
3-6.10 through 3-6.14, 3-8.1 through 3-8.7, and 3-8.9
through 3-8.14, as applicable.

4-8 Operating Test.

4-8.1 A complete cycle of water tower operation shall be
carried out after starting the engine, setting the stabilizers,
and transmitting power to the water tower. The water
tower shall be fully elevated out of the bed, rotated 90
degrees, and extended to full extension.

4-8.2 A water tower shall complete this test smoothly and
without undue vibration within the time allowed by the
standard in effect at the time of manufacture.

4-8.3 The water tower shall be retracted, the turntable
rotation completed through 360 degrees, and then the
water tower lowered to its bed, after which a thorough
inspection shall be made of all moving parts.

4-8.4 The test shall demonstrate successful operation of
all water tower controls.

4-9 Water System Examination and Test.

4-9.1 The waterway and system shall be inspected for
proper operation of all components. It shall be free of rust,
corrosion, other defects, or blockage.

4-9.2 The waterway attaching brackets shall be inspected
as follows:

(a) Inspect the brackets for loose bolts, weld fractures,
or other defects.

(b) (+) Inspect all attaching welds.

4-9.3 Pressure Test. The water system shall be pressure
tested.

4-9.3.1 If the water tower has a telescoping boom, the
water system shall be tested following the procedure in
2-8.4.1 and 2-8.4.2.

4-9.3.2 If the water tower has an articulating boom, the
water system shall be tested following the procedure in
3-12.3.2.

4-9.3.3 If the water tower has both a telescoping boom
and an articulating boom, it shall be tested in accordance
with 4-9.3.1 and 4-9.3.2.

4-9.3.4* The water system shall operate properly and
with an absence of leaks during these tests.

4-9.4 If the waterway system is equipped with a flow
meter, the flow meter shall be checked for accuracy. Flow
meters shall be tested at the water system manufacturer’s
maximum rated water system flow. Any meter that reads
off by more than 10 percent shall be recalibrated or
repaired. '

4-9.5 If the waterway system is equipped with a water
pressure gauge(s), each water pressure gauge shall be
checked for accuracy. Pressure gauges shall be checked at
at least 3 points including 150 psi (1034 kPa), 200 psi
(1379 kPa), and 250 psi (1723 kPa). Any gauge that reads
off by more than 10 psi shall be replaced.

4-9.6 If the waterway system is equipped with a relief
valve, this relief valve shall be checked to verify that it is
operational at the waterway manufacturer’s recommended
pressure setting.

4-10 Signs. Ensure that all signs are in place and legible.
4-11* Records. A proper record shall be completed for

all tests of the water tower by the person responsible for
the test. The test record shall include the following:
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(a) When the torque verification of mounting bolts, as
required by this standard, is performed, the bolt size,
grade, and torque specification shall be recorded.

(b) When NDT is conducted, the test record shall indi-
cate the NDT method used in each area inspected.

(c) Where this standard requires measurements be
taken such as bearing clearance and backlash, cylinder
drift, relief pressure, ladder section twist, hardness readings,
base rail thickness, extension brake drift, winch drift, and the
like, these measurements shall be recorded in the test record
in order that a year-to-year comparison can be made.

Chapter 5 Referenced Publications

5-1 The following documents or portions thereof are ref-
erenced within this standard and shall be considered part
of the requirements of this document.The edition indi-
cated for each reference is the current edition as of the
date of the NFPA issuance of this document.

5-1.1 ASTM Publications. American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B647-1984, Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Webster Hardness Gauge

ASTM B648-1978, Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Barcol Impressor

ASTM E6-1989, Standard Definitions of Terms Relating to
Methods of Mechanical Testing

ASTM E10-1984, Test Method for Brinell Hardness of
Metallic Materials

ASTM E18-1989, Test Methods for Rockwell Hardness and
Rockwell Superficial Hardness of Metallic Materials

ASTM E92-1982, Test Method for Vickers Hardness of
Metallic Materials

ASTM E114-1990, Practice for Ultrasonic Pulse-Echo
Straight-Beam Examination by the Contact Method

ASTM E165-1980, Practice for Liquid Penetrant Inspection
Method

ASTM E269-1988, Definitions of Terms Relating to Magnetic
Particle Examination

ASTM E270-1990, Definitions of Terms Relating to Liquid
Penetrant Inspection

ASTM E500-1989, Standard Terminology Relating to Ultra-
sonic Examination

ASTM E543-1989, Standard Practice for Determining the
Qualification of Nondestructive Testing Agencies

ASTM E586-1990, Standard Definitions of Terms Relating to
Gamma and X-Radiography

1991 Edition

ASTM E709-1980, Practice for Magnetic Particle Examination

ASTM E797-1990, Standard Practice for Measuring Thick-
ness by Manual Ultrasonic Pulse-Echo Contact Method

ASTM E1032-1985, Method for Radiographic Examination
of Weldments

5-1.2 ASNT Publication. American Society for Nonde-
structive Testing, Inc., 4153 Arlingate Plaza, Columbus,
OH 43228.

ASNT SNT-TC-1A-1984, Recommended Practice

5-1.3 AWS Publications. American Welding Society,
Inc., 550 NW LeJeune Road, P.O. Box 351040, Miami, FL
33135.

AWS B1.10-1986, Guide for Nondestructive Inspection of
Welds

AWS D1.1-1990, Structural Welding Code— Steel
AWS D1.2-1983, Structural Welding Code— Aluminum

5-1.4 SAE Publication. Society of Automotive Engineers,
400 Commonwealth Drive, Warrendale, PA 15096.

SAE J959-1980, Lifting Crane, Wire-Rope Strength Factors.

Appendix A

This Appendix is not a part of the requirements of this NFPA docu-
ment, but is included for information purposes only.

A-1-1 Prior to 1991, all requirements for aerial ladders,
elevating platforms, and water towers were covered in
NFPA 1901, Standard on Automotive Fire Apparatus. Starting
in 1991, NFPA 1901, Standard for Pumper Fire Apparatus,
covers the requirements for water towers, and NFPA 1904,
Standard for Aerial Ladder and Elevating Platform Fire Appa-
ratus, covers the requirements for aerial ladders and elevat-
ing platforms.

A-1-3 Approved. The National Fire Protection Associa-
tion does not approve, inspect or certify any installations,
procedures, equipment, or materials nor does it approve
or evaluate testing laboratories. In determining the accept-
ability of installations or procedures, equipment or materi-
als, the authority having jurisdiction may base acceptance
on compliance with NFPA or other appropriate standards.
In the absence of such standards, said authority may
require evidence of proper installation, procedure or use.
The authority having jurisdiction may also refer to the list-
ings or labeling practices of an organization concerned
with product evaluations which is in a position to deter-
mine compliance with appropriate standards for the cur-
rent production of listed items. '

Authority Having Jurisdiction. The phrase “authority
having jurisdiction” is used in NFPA documents in a broad
manner since jurisdictions and “approval” agencies vary as
do their responsibilities. Where public safety is primary,
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the “authority having jurisdiction” may be a federal, state,
local or other regional department or individual such as a
fire chief, fire marshal, chief of a fire prevention bureau,
labor department, health department, building official,
electrical inspector, or others having statutory authority.
For insurance purposes, an insurance inspection depart-
ment, rating bureau, or other insurance company repre-
sentative may be the “authority having jurisdiction.” In
many circumstances the property owner or his designated
agent assumes the role of the “authority having jurisdic-
tion”; at government installations, the commanding officer
or departmental official may be the “authority having juris-
diction.”

Listed. The means for identifying listed equipment may
vary for each organization concerned with product evalua-
tion, some of which do not recognize equipment as listed
unless it is also labeled. The “authority having jurisdiction”
should utilize the system employed by the listing organiza-
tion to identify a listed product.

A-1-4.2 Full nondestructive testing may be desirable on
a more frequent basis than every 5 years depending on the
service the aerial device is subject to. Extensive use of the
aerial device in urban environments would be a reason for
more frequent testing. Many departments have found
aerial devices damaged not by use but by transport over
rough roads that rack the device in its bed.

A-1-4.4 Specific written checklists should be developed
by each fire department for their style and brand of appa-
ratus, combining the manufacturer’s recommended checks
with the inspection procedures of this standard and any
other checks found desirable by the department, to ensure
a systematic and complete inspection.

A-1-4.5 Qualified vehicle operators are those who have
been schooled in the operation of the vehicle by the man-
ufacturer or fire department instructors who have received
special training in all phases of vehicle operations. Opera-
tors of fire department apparatus should complete a
course in driver training and aerial ladder or elevating
platform operational procedures, including positioning on
the fireground. Specific training should be given in proce-
dures to be followed should the hydraulic system fail. A
thorough understanding of safe load capacity, stabilizing
procedures, and operational limits is paramount. Safety
procedures and proper shutdown and boom lowering pro-
cedures are also critical. Operators should be tested upon
completion of training. Periodic retraining and retesting
should also be required.

A-2-3.9 Spectrochemical analysis of the hydraulic oil is
intended to identify contaminants in the hydraulic system.
Typically the analysis will identify contaminants in parts
per million (PPM) or by percent. Many laboratories that
perform analysis will provide service recommendations
with their oil analysis report. In most cases, recommenda-
tions are limited unless a reference analysis has been per-
formed. The reference analysis is an analysis of new oil
from the oil manufacturer/supplier prior to being put into
the aerial hydraulic system. Subsequent oil analyses are
then compared to the reference analysis. By comparing the
contaminant levels, trends can be identified and specific
service recommendations given by the analyzing laboratory.

Typical recommendations are:

1. Service oil filters
2. Drain and replace oil

3. Excessive wear metal present.

A-2-3.15(c) If the aerial device is operated for a consider-
able time period prior to the drift test, the hydraulic oil
temperature will be elevated. During the 1-hr test, the oil
will cool to ambient and can change in volume by 3 to 4
percent leading to erroneous test results.

A-2-5.7 Some hollow I-beam aerial ladders’ base rails
have an additional layer of sheet metal spot welded to the
bottom of the base rail on the bed ladder section. This
additional metal is commonly known as a “glove.” Base
rails constructed in this manner are susceptible to corro-
sion between the inside of the glove and the outside of the
base rail when water is trapped in this area. This corrosion
is not readily detectable, as the area inside the glove can-
not be visually inspected unless the glove is removed. If
any corrosion or rust can be seen bleeding from the glove,
the manufacturer should be contracted and the glove
removed in order to determine whether corrosion has
weakened the base rail.

A-2-7.1 A strong wind action on the long cable and test
load will introduce a pendulum action that will potentially
add load to the ladder far beyond the test weight.

A-2-73.2 See Figure A-2-7.3.2.
A-2-7.3.9 See Figure A-2-7.3.9.

A-2-8.4.1 It is recommended that a valve or restricting
orifice plate be placed in the hose line where it connects to
the ladder pipe intake to throttle the water entering the
system. This allows only a controlled flow if something
breaks during the test.

The purpose of this test is primarily to detect water leaks
in the turntable center swivel area. However, leaks in other
areas may also be detected during this test.

b oooo h---1
Arc Weld Arc Weld
5/8'" Dia. drill
1/16"" - 45°
[ ™" Y Chamfer - both side T 1
" 3
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‘_2",{ (2"
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17"

Figure A-2-7.3.2 Hanger for test cable.
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Figure A-2-7.3.9 Test weight container.

A-2-8.4.2 The purpose of this test is primarily to detect
water leaks in the seals between the telescoping water
pipes. However, leaks in other areas may also be detected
during this test.

A-2-8.4.3 It is recognized that fittings may drip slightly
during the test, and such dripping is acceptable. However,
any steady leak is a sign of a developing problem that
should be corrected.

A-2-10 Report Form.

Aerial Ladder Examination and Test Record

Test date

Fire department company number
Manufacturer’s name

Manufacturer’s serial number

Aerial ladder first placed in service (date)
Ladder material

Rated vertical height

Reason for test

Test location

Weather conditions at time of test
Temperature °F.  Wind Velocity (estimate) MPH
Remarks

A. Visual Examination (attach copy of checklist)
Disposition of any problems:

B. Operational Examination
Disposition of any problems:

C. Load Test
Disposition of any problems:

D. Water System Test
Disposition of any problems:
Signed
A-3-12.3.2 It is recommended that a valve or restricting
orifice plate be placed in the hose line where it connects to
the elevating platform intake to throttle the water entering

the system. This allows only a controlled flow if something
breaks during the test.

1991 Edition

A-3-12.3.4 It is recognized that fittings may drip slightly
during the test, and such dripping is acceptable. However,
any steady leak is a sign of a developing problem that
should be corrected.

A-3-14 Report Form.

Elevating Platform Examination and Test Record

Test date

Fire department company number
Manufacturer’s name

Manufacturer’s serial number

Elevating platform first placed in service (date)
Rated vertical height

Reason for test

Test location

Weather conditions at time of test
Temperature °F. Wind Velocity (estimate) MPH
Results:

A. Visual Examination (attach copy of checklist)
Disposition of any problems:

B. Operational Examination
Disposition of any problems:

C. Stability and Structural Examination
Platform Basket Load Lb
Disposition of any problems:

D. Water System Test
Disposition of any problems:

Signed

A-4-9.3.4 It is recognized that fittings may drip slightly
during the test, and such dripping is acceptable. However,
any steady leak is a sign of a developing problem that
should be corrected.

A-4-11 Report Form.

Water Tower Examination and Test Record

Test date

Fire department company number

Manufacturer’s name

Manufacturer’s serial number

Water tower first placed in service (date)

Rated vertical height

Reason for test

Test location

Weather conditions at time of test

Temperature K. Wind Velocity (estimate) MPH

A. Visual Examination (attach copy of checklist)
Disposition of any problems:

B. Operational Examination
Disposition of any problems:

C. Water System Test
Disposition of any problems:

Signed




APPENDIX B/INDEX

1914-25

Appendix B Referenced Publications

B-1 The following documents or portions thereof are ref-
erenced within this standard for informational purposes
only and thus are not considered part of the requirements
of this document. The edition indicated for each reference
is the current edition as of the date of the NFPA issuance
of this document.

B-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 1901, Standard for Pumper Fire Apparatus, 1991 edition

NFPA 1904, Standard for Aerial Ladder and Elevating Plat-
form Fire Apparatus, 1991 edition

Index

© 1991 National Fire Protection Association, All Rights Reserved.

The copyright in this index is separate and distinct from the copyright in the document that it indexes. The licensing provisions set forth
for the document are not applicable to this index. This index may not be reproduced in whole or in part by any means without the express

written permission of the National Fire Protection Association, Inc.

-A-
Acoustic emission testing ... 1-8.7
Definition ...........ooiiii 1-3
Aerial device ................... 1-4.3
Definition ...........cooiiviiiiiii 1-3
Aerial ladder platform ...................... see Elevating platforms
Aerial ladders
Definition ...........coiiviiiiiiiiii 1-3
[T o 1 (o) ¢ 1 T TP 2-5.3,2-5.4
Definition .........ccoeiiiiiiiiii e 1-3
Testing ....... I 1-4.6, Chap. 2, A-2
Air system, breathing ... 2-3.28
American Society for Nondestructive Testing (ASNT)
Definition ...........c..ooiiiiiiiiiiiii 1-3
American Welding Society (AWS)
Definition ... 1-3
Ancillary boom ladders ........................co 3-8.2
Definition .......ooooiiiiiiiiiii 1-3
Authorized persons
Definition ".......oooiiiiiiiiiii 1-3
-B-
Baserails ..........ooooviiiiiii 2-5.7, A-2-5.7
Definithon ...........cocoiiiiiiiiiii 1-3
Base section
Definition ........ooooiviiiniiiiiii e 1-3
Bearing raceway
Definition .......cooviviiiiiiiinii 1-3
Bolts
INSPection .........cccoiiiiiiiiiiiiii 1-8
Rotation bearing mounting ... 2-3.1
Boom
Articulating ... 3-6, 3-7, 4-5, 4-6
Definition ..........c.ocviiiiiiii 1-3
Assembly ... 3-6.5, 3-7.6, 3-8.1, 3-8.9
Boost cylinder ............coocoviin 3-7.3,3-74
Definition ..........oooviiiiiiiii 1-3
Definition .........cocovvviiiiiiiii 1-3
Hold-down device .............coooiin 3-7.10
Inspection and test ..............ocii, 3-5 thru 3-8
SUPPOTE ..uiviiiiiiiii i 3-6.12
Definition .........ooovviiiiiii 1-3
Telescoping ....ovvvvviiniiiniiiiiiii 3-8, 4.7
Truss-lattice-type section
Defimition ..........coocviiiiiiiiinii 1-3
Bow

Definition ...vovirnriiii i e e 1-3
Brackets
Boom boost cylinder ................oi 3-7.3
Platform mounting ... 3-5.1
Brake holding capacity ..................... 2-5.17
.C-
Cable separation guide ...................oooo 2-5.15, 3-8.5
Definmition ....o.oivtiiiiii i e 1-3
Cables ........coovvii s 3-6.10, 3-7.8
Definition .......ooviviiiiiiiii s 1-3
EXUENSION ..oouviiiiiitiiiiiiiii e e ans 2-5.13
Chains ... 3-6.10, 3-7.8
Chassis
Definittion .....cooiiiiniiiiiii i e 1-3
Collector rings ..............c.cooeiviiiiniiiiiii 2-3.12
DefiNition ...ooveveiiii e e aaeas 1-3
Communication system, aerial ladder ........................ 2-3.23
Cylinder links ..................c.ii 3-6.6
Cylinder pins ............ 2-3.14, 2-4.6, 2-5.26, 3-6.6, 3-7.5, 3-8.11
Cylinders
Boom boOSt ..vvviiiiiiii e 3-7.3, 3-7.4
Definition ...uveiii i et e ara e 1-3
Elevation .................... 2-3.13 thru 2-3.16, 3-6.2 thru 3-6.4,
3-7.12 thru 3-7.14, A-2-3.15
[0 25 10013 T ) « N 1-3
Extension ................... 2-4.6 thru 2-4.8, 2-5.25 thru 2-5.28,
3.8.10 thru 3-8.13
Definition ......coooiiiiiiiiii i e 1-3
Platform leveling ................... 3-8.8
.D-
Defect
Definition ......ooieiiiiiiiiii e 1-3
Deflection
Definition .......oooiviiiiiiiiiiiiii e e 1-3
Discontinuity
Definition .....oooiiiiiii e 1-3
Diverter valve ............c.ciiiiiiiiiiiiiiiiiie e 2-4.10
Defiition ....ccoiuiiiiiiiiiii i e 1-3
Drift
Definition .....cooviiiniiiiiiiiii e 1-3
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-E-
Effective aerial height .................... see Rated vertical height
Electrical lines .................. 2-5.4, 3-5.3, 3-6.14, 3-7.15, 3-8.14
Elevating platforms
Aerial ladders
Definition .......oovviiiii i 1-3
Anchor ears and plates ... 3-8.10
Apparatus
Definition ......o.vvveniiit i 1-3
(0703115 ) S OO 3-5.9, 3-10
Definition .......ccoieiiiiiiiiiiiii e 1-3
Leveling cylinder ..., 3-8.8
Leveling linkages ....................coooin 3-6.7, 3-7.2
Load capacity ...........covvvviiiiiiiii 3-5.6
Definition ... .coviiriiiiit it e 1-3
Mounting brackets .................coc 3-5.1
TEStNE ..ovneviiitiiieii Chap. 3, A-3
Elevation indicators ...................cccoiiiiiiieiiinnn, 2-5.18, 3-8.6
Definition ......ooeiniiniiiii i e 1-3
Elevation lock ................oooieviiiiiin, see Locks, elevation
Emergency hand-crank controls ...........................00l 2-3.19
Definition ......coviiiiiriitiii e e eaene 1-3
Extension indicators ..............c..cooovviiiiieiiiiiiiiiiain. 2-5.18
Extension locks ................c.ooeiiiiiiiinn see Locks, extension
Extension sheaves ....................c.cocceiiiiiniinn, 2-5.12, 3-8.4
Definition ......covviieiiii i e eneae 1-3
Extension warning, maximum .......................... 2-5.23, 3-8.7
-F-
Fasteners .........c.ccooviiiiiniieiiiiiieii e eienienenaes 2-5.2
Definition ........ooiiiiiiii i e 1-3
Ferromagnetic materials
Defimition ....oovvviuiiiere it e 1-3
Flylocks ..........ooooviiiiiiiii see Locks, fly
Fly section
DEfiNItON «.ooviiniiieteret ittt ete i araeaans 1-3
Fracture
Definition .......oooiiiiiiiiiiiiiiii e I-3
-G-

Gatelatches .................... 3-5.7
GUIdeS .......oiiiiiii i e 2-5.11, 3-8.3
-H-

Hardness readings ......................o 1-9.5
Hingepins ................cooi 2-4.6, 3-5.8, 3-6.1

Definition ......coiiiiiiiitiieitiie i eaen 1-3
Holding valves ......... 2-3.16, 2-4.8, 2-5.28, 3-6.4, 3-7.14, 3-8.13

Definition .......oouiiiiiiiii i e 1-3
HOOKS ....cooiviniiiiniiiiniii e 3-6.11, 3-7.9
Hydraulic components

Aerial ladders .................... 2-3.6, 2-3.7, 2-3.11, 2-4.4, 2-5.4

Elevating platforms ......... 3-1, 3-5.3, 3-6.8, 3-6.9, 3-7.7, 3-8.9
Hydraulicoil ..................... 2-3.9, A-2-3.9
Hydraulic power, auxiliary .......................... 2-3.20

Definition ......cocviuiiiitiiiiiiii e 1-3
Hydraulic pressure relief ....................................... 2-3.24

I-

Illumination
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BOoOm ..o e e 3-5.12
Ladders ....ccooviiiiiiiiiiiiiiiiiii s 2-5.24
Inspections ............................ see also specific types such as
Radiographic inspections
Frequency ........cooooiiiiiiiiiiiiii 1-4, A-1-4
Personnel ..o 1-5
Instability
Definition .......oviiiiiiiiiiiiiiiiiiiiiii i e e 1-3
Interlocks
Definition .......ooviviiiiriiii i e 1-3
Engine speed ..............ocn 2-3.27
Stabilizer ....oooiiiiii e 2-4.5
Transmission/aerial device ..............ocoviiiiiiiiiiin.n. 2-3.26
Ironing
Definition ....ociviiiiiiiiiiiiieiiii it eiinr e raraeaans 1-3
K-
Knuckle ......coooiiiiiiiiiiiiiiiiiiiiiciici it e e 3-6.9
Definition ....coviiiiiiiiie e i e 1-3
.L-
Laddercradle ..............cooooiiiiiiiiiiiiiiiiiie s 2-5.20
Definition ....ooviiiiiiiiii i e 1-3
Ladders ................. see Aerial ladders; Ancillary boom ladders
Leaks
Definition ....coviiinnniiiniiiiii e et aaaes 1-3
Level
Definmition ....ocoiiiiiiiiii i e 1-3
Level II (ASNT)
Definition .......oooniiiiiiiiiiiii s 1-3
Leveling linkages .........................c.co 3-6.7, 3-7.2
Definition .......oiiiiiiiiiit i 1-3
Lights, lower boom angle indicator ........................... 3-6.13
Lines/hoses, hydraulic .................. see Hydraulic components
Liquid penetrant inspection ......................oo 1-9.3
Definition ....c.vviiiiiiiiiii i i i 1-3
Load, live
Definition .. occiiiiiiii i e e 1-3
Load limit indicators ...................ocoiiiiiiiiiiiie 2-3.18
DefiNition ....ooveiiiiiiiiiiiiiiiiiiiiii e e aaa s 1-3
Load testing
Aerial ladders ......oooviiiiiiiiii 2-7, A-2-7
Horizontal .........ccooiiiiiiiiiiiiiiiiiiiinaen 2-7.3, A-2-7.3
Maximum elevation ..............ooiiiiiiiiiiiiie 2-7.4
Elevating platform ..................o i 3-11
Locks
Elevation .. ...oceiiiiiiiiiiii i e e 2-3.8
Definition ......oiiiiiiiiiii i e 1-3
EXLeNSION «.iuetiiiitiiiiiieee it it erreenaiaraeeanns 2-3.8
Fly (oo e 2-5.19
Definition ......oviiiiiiii i i e e 1-3
Ladder ...coooniiiiiiii 2-5.21
Definition ...o.vvvniiinnii i e e 1-3
ROtAtiON ..c.vviiniiiiiiiiiieit e e e e ciae s 2-3.7
Definition ......oovuiiniiiiiiiiiiiiii e 1-3
SPring ......oooiviiiiiiii 2-4.13, 2-4.14
-M-
Magnetic particle inspection ........................ 1-9.2
Definition .....c.vviinniiiiiiii i i e e 1-3
Main frame ......... ..ol 2-3.25
Manufacturer’s instructions ........................... 1-4.4, A-1-4.4
Mobile unit
Definition .....ooviuiiieiiiiii e 1-3
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Modifications, unauthorized ............................ 3-5.5, 3-5.10
Motor, extension/retraction ......................... 2-5.14
-N-

Neutral position
Definition .........c.oiiiiiiiiiiiiii 1-3
Nondestructive testing (NDT) ......................... 1-4.2, A-1-4.2
Definition .......cc.ooviiiiiiiiiiii 1-3
Procedure ......ocooooviiiiiiiiiiiii 1-9
Nozzle, MONIOr .........ovoiniiniiniiiiiiiiiiin i eraianens 3-5.11
Definition .........coovviiiiiiiiiiiii e 1-3
-0-
Operating controls .................c.cooviiiniininann. 2-3.17, 2-4.9
Operating test
Aerial ladders ............cooooi 2-6
Elevating platforms ...................oo 3-9, 3-10
WaALEr LOWETS ....oviiiiiiiniiiiiiiciii it iens 4-8
Operator
Definition ...........coooviiiiiiiinii 1-3
Outriggers .............c.oooiiiii see Stabilizers
Override
Definition .........ooooviii 1-3
-P.
Payload
Definition ...........oooiiiiiiiii e 1-3
Personnel, inspection ..., 1-5
Pins
Cylinder .........ooovviniiiiininiii, see Cylinder pins
Hinge .....ooooviiiiiiii see Hinge pins
INSPECtion ......occoiiiiiiiiii e 1-8
Platforms
Definition .........cooviiiiiiiiiiiiiii 1-3
Elevating ..............cooooiiviiiiin, see Elevating platforms
Load capacity
Definition ........cooviiiiiiiiiiiii 1-3
Pneumatic lines ................. 2-5.4, 3-5.3, 3-6.14, 3-7.15, 3-8.14
Definition .......co.ooviiiiiiiiiiiiiii e 1-3
Positive stops and alignment .................... 2-4.11
Power takeoff (PTO) ................ooviiiiniiiiiiii, 2-3.10
Pressure test ........ 2-8.4, 3-2.3, 4-9.3, A-2-8.4, A-3-12.3, A-4-9.3
Property
Definition ... ..o 1-3
Pulleys .......coooviiiiiiiiiiiii 3-6.11, 3-7.11
Pump, hydraulic ...............cccociiin 2-3.11
Purpose of standard .......................... 1-2
-Q-
Qualified persons ..................cooco 1-4.5, A-1-4.5
Definition .........cocooiiiiiiiiiiii 1-3
-R-
Radiographic inspection ............................ 1-9.4
Radiography
Definition ......cccooiiiiiiiiiiii 1-3

Rated capacity
DEfiNItioN ....oovvnrieiitiiiar i ee e nens 1-3
Rated vertical height
DefiMItion .. ...ciiiiiiiiiiiiiiiiiiiiii i ieiririrat i aaar e e aanene 1-3
Records
Y s (o R 2.2, 3-2, 4-2
Testing
Aerial ladder ....... ..o s 2-10, A-2-10
Elevating platform .................coni 3-2, 3-14, A-3-14
Water LOWETS . .o.vveieirietiiininiiiiensreeenaesrenenenns 4.9, A-4-9
Repairs, unauthorized .....................c. 2-5.5
Reportforms ...................cooeinl, A-2-10, A-3-14, A-4-1
ROAS .ottt e e e e e e raaaneeanns 3-6.10, 3-7.8
ROMES ..ot e e ee e cnreeaanaans 2-5.10
Rotation gear ..............cocoeiiiiiiiiiiiiiiiii 2-3.3
Definition ... ..ccoviiiiniiiiiiiii it re i ea e 1-3
Reduction box ......ooiviviiiiiiiiiiiiiiiiiiiiiiieiiieiaiaaens 2-3.4
Definition .......coooiiiiiiiiii i e 1-3
Rotation hydraulic swivel ....................c..o 2-3.6
Rung cap casting
Definition .......coiviiiiiiii i 1-3
Rungs ... 2-5.8

.S-

Safety stop mechanism

Definition ........oooooiiiiiiiiiiiiiiiiiii e 1-3
Scope of standard ..................... 1-1, A-1-1
Servicerecords ..............cooooiiiiiini see Records
SIgNS ... 2-9, 3-13, 4-10
Slide blocks

Definition ......c.oovviiiiiiiiiiiiiiiiii e 1-3
Spectrochemical analysis ........................ A-2-3.9
Sprockets ... 3-6.11, 3-7.9
Stability

Definition ..........c.cooiiiiiiiiiiiii 1-3
Stabilizer pads ... 2-4.2

Definition .......ccoooiiiiiiiiiiiiiiiii s 1-3
Stabilizer shoe

Definition .........ooooiiiiiiiiiii s 1-3
Stabilizers

Definition ......c.covvviiiiiiiiiiiiiiii e 1-3

Deployment .........cccvvniiniiiiiiiiiiiis 2-4.12

Examination and test ........c.vvviiiiiiiiiiiiiiienans 2-4, 3-4, 4-4

Hydraulic lines and hoses ....................c 2-4.4

Mounting or torque boxX ............ccoeviiiiiiiiiii. 2-4.3

Structural cOMPONENtS .........ociviiirininiiiiviiniiiienn, 2-4.1
Steps, folding ...............oooiiiiiiiii 2-5.9
Stop mechanism ... 2-5.22, 3.7.1

Safety

Definition ........oooovviiiiiiii e 1-3
-T-

Telescopic

Definition ......cooviviniierniiiiiiiiiiieni e 1-3
Temperature, ambient

Definition ... .. 1-3
Testing ...........oooeinnn see also specific tests such as Load test

Aerial ladders ... Chap. 2

Elevating platforms .............cocooviiiniiinnn, Chap. 3

Frequency ..........coooiiiiiiiiiiiin, 1-4, A-1-4

Water tOWETS ....o.oeiviininiiiiiiiiinii e Chap. 4
Throttle control ... 2-3.22
Toprails ..........coooviiiii 2-5.6

Definition ........ocvciviiiiiiiiiiiiiiii e 1-3
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Torque box
Definition ........coooviiiiiiiii 1-3
Inspection and test ...............cocieviiiiinnnn, 2-3, 3-3, 4-3
Mounting to frame .................. 2-3.2,2-4.3
Torque value
Definition ........coooiiiiiiiiiiii 1-3
Turntable
Alignment indicator .............oooviiiii 2-3.21
Definition ........c.oooviiiiiii 1-3
Defimition ........ooviiiiiiiiii 1-3
Hydraulic lines ...............c.o, 2-3.7
Inspection and test ................co 2-3, 3-3, 4-3
Structural components ..o, 2-3.5
-U-
Ultrasonic inspection .....................ooeveeein, 1-8.1, 1-9.1
Definition ........ocooviiviiiii 1-3
Unitmain frame .................. 2-3.25
V.
Valves ..................... see specific types such as Holding valves

1991 Edition

Visual inspection ...................co 1-6
Definition ..o 1-3
W-
Warning device, maximum extension ................ 2-5.23, 3-8.7
Washers, inspection ... 1-8
Water system test
Aerial ladders .......ooociiiiiiiiii e 2-8, A-2-8
Elevating platform ................... 3-12, A-3-12
Water LOWETS ..ovvvirieiiiieeereereriiareererennnaaeanaes 4-9, A-4-9
Watertowers
Definition .......coociviiiiviiiiiiiiiii 1-3
Testing ...ooovivviiiiiiiniin e Chap. 4, A4
Wearstripsand pads ..................o 3-8.3
Weld inspection ...............cocoiiiiiniiiiiii, 1-7,2-5.1
Weldments
Aerial ladder ... 2-5.1
Definition .......ccocvivviiiniiiiniiii 1-3
Winch ..o 2-5.16
Controls ....coovviviiiiiiiiiii 3-55
Holding capacity .........ccccoveiiniiiiiiniinin. 2-5.16
Mounting ........oooiiiiiiiii 3-54




