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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the dc)cument. 

For information on the procedures for requesting Technical Committees to issue Formal lnterpreta- 
, n tions proposi g 'l'entative Interim Amendments proposing amendments for Committee consideration, and 

appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
phcable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
Icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 

which they are responsible to be sure that the documents respond to this tees to review the documents for 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licensing Provision B This document is copyrtghted by the National Fire Protection Association 
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1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
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to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transcr ipuon - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or m part, in any 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

3. Scope of License Grant  - -  The terms and conditions set forth above do not extend to the index to 
this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA,) 

Statement on NFPA Procedures 
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NFPA 1914 

Standard for 

T e s t i n g  F ire  D e p a r t m e n t  A er ia l  D e v i c e s  

1988 Edition 

This edit ion of N F P A  1914, Standard for Testing Fire Department Aerial Devices, was 
prepared  by the Technical  Commi t t ee  on Fire Depa r tmen t  Equipment ,  and acted on 
by the National  Fire Protection Association, Inc. at its Annual  Meet ing  held May  16-18, 
1988, in Los Angeles,  California.  It was issued by the S tandards  Counci l  on June  8, 
1988, with an effective date of June  28, 1988 and supersedes all previous editions. 

The  1988 edit ion of this document  has been approved  by the Amer ican  Nat ional  
S tandards  Insti tute.  

O r i g i n  and Development of NFPA 1914 

N F P A  193, Standard on Fire Department Ladders, Ground and Aerial, was first presented 
to the Associat ion in 1954 and was tentat ively adopted as a s tandard  on aerial  l adder  
testing. In  1955 it received final adopt ion.  

In 1957 a subcommit tee  of the N F P A  Commi t t ee  on Fire Depa r tmen t  Equipment  
p repared  new mater ia l  covering recommendat ions  for por table  ladders,  ground lad- 
ders,  and aerial  ladders;  their  use, maintenance ,  and testing. In  addi t ion,  revision was 
made in the section per ta in ing  to testing aerial  ladders.  These  changes were approved  
at the 1958 Annual  Meet ing.  

In 1959, a new section covering specifications for a luminum ground ladders  for fire 
depa r tmen t  use was adopted  by the Associat ion.  No other change was made.  

In M a y  1972, a complete revision of the 1959 edition of N F P A  193 was approved.  
Dur ing  1974 and 1975, N F P A  193 was studied in detail  by a subcommit tee  of the 
Technical  Commi t tee  on Fire Depa r tmen t  Equ ipment  and it was feh that N F P A  193 
should be separated into two documents  since the condit ions 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 N F P A  1904 and approved  by the N F P A  membersh ip  at the 1975 
N F P A  Fall Meet ing.  

Dur ing  1978 and 1979 the commit tee  studied N F P A  1904 and decided that the docu- 
ment  would bet ter  serve the fire service as a s tandard .  A complete  revision was under-  
taken and the document  r enamed  N F P A  1904, Standard for Testing Fire Department Aerial 
Ladders and Elevating Platforms. This edit ion was approved  at the 1980 Fall  Meet ing.  

This  current  edit ion is again a complete revision to add more detail  on required in- 
spection, to require nondestruct ive testing of critical components  on a periodic basis,  
and to include testing for water  towers. The  document  has been r enumbered  N F P A  
1914 and renamed Testing Fire Department Aerial Devices to better describe its broader  scope. 
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1 9 1 4 - 4  TESTING FIRE DEPARTMENT AERIAL DEVICES 

N F P A  1914 

Standard for 

T e s t i n g  Fire D e p a r t m e n t  Aerial  Dev ices  

1988 E d i t i o n  

NOTICE: An asterisk (*) tollowing 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. 

C h a p t e r  1 A d m i n i s t r a t i o n  

1-1 Scope .  T h i s  s t andard  shall apply  to the e x a m i n a -  
t ion and tes t ing of  fire appa ra tus  equ ipped  with aerial  lad- 
ders,  e leva t ing  p la t forms ,  and  wa te r  towers  as specif ied in 
N F P A  1901, Standard on Automotive Fire Apparatus. 

1-2 P u r p o s e .  Th i s  s t andard  specifies m i n i m u m  inspec- 
t ion and  tes t ing r e q u i r e m e n t s  for aerial  devices  in an ef- 
fort to ensure  at least a m i n i m u m  degree  of  safety u n d e r  
con t inued  use. Because  aerial  devices m a y  be misused  and  
the reby  overs t ressed,  all aerial  devices shall be per iodica l ly  
inspected and tested to de t e rmine  con t inued  serviceabil i ty.  

1-3 Definitions. 
A - F r a m e .  A type  of  ou t r igge r  sys tem that,  w h e n  the 

jacks  are  ex tended ,  forms an " A "  with the to rque  box  or  
f rame.  

Acoustic Emission Testing. A method  of nondestruc-  
t ive tes t ing  ( N D T )  that  ut i l izes acoust ic  or  sound waves .  

A e r i a l  D e v i c e .  A n y  device ,  extens ible ,  a r t i cu la t ing ,  
or  bo th ,  that  is des igned  to posi t ion personne l ,  hand le  
mater ia l s ,  a n d / o r  d i scharge  water .  

A e r i a l  L a d d e r .  An  aerial  device  consis t ing of  a single 
or  mul t ip le - sec t ion  r u n g e d  ladder .  

A e r i a l  L a d d e r  Sec t ions .  T h e  structural  member s  con- 
s is t ing of  the base and fly sect ions of  aer ial  ladders .  

American Society for Nondestructive Testing 
( A S N T ) .  A profess ional  o rgan i za t i on  devo ted  to pro-  
m o t i n g  knowledge  of  nondes t ruc t i ve  test ing.  

American Welding Society ( A W S ) .  A n  associa t ion 
that  p rov ides  codes,  guidel ines ,  and  s tandards  u t i l ized to 
eva lua te  weld s t ructures  and  c o m p o n e n t s  in we lded  
s t ructures .  

Annealing. A change  in the in te rna l  s t ruc ture  of  a 
meta l  caused by hea t ing  and cooling that results in a change 
of  tensi le  s t rength.  

A p p r o v e d .  Accep tab l e  to the " a u t h o r i t y  h a v i n g  
j u r i s d i c t i o n . "  

NOTE: The National Fire Protection Association does not ap- 
prove, inspect or certify any installations, procedures, equipment, 
or materials nor does it approve or evaluate testing laboratories. 
In determining the acceptability of installations or procedures, 
equipment or materials, the authority having jurisdiction may base 
acceptance on compliance with NFPA or other appropriate stan- 
dards. In the absence of such standards, said authority may re- 
quire evidence of proper installation, procedure or use. The 
authority having jurisdiction may ~so refer to the listings or labeling 
practices of an organization concerned with product evaluations 
which is in a position to determine compliance with appropriate 
standards for the current production of listed items. 

Articulating Boom. An aerial  device consist ing of  two 
or more  folding b o o m  sections whose extens ion  and retrac-  
t ion modes  are  a ccompl i shed  by ad jus t i ng  the angle  of  
knuckle  jo in ts .  

Authority Having Jurisdiction. T h e  " a u t h o r i t y  hav-  
ing  j u r i s d i c t i o n "  is the o rgan iza t i on ,  office or  i nd iv idua l  
responsib le  for " a p p r o v i n g "  e q u i p m e n t ,  an insta l la t ion or  
a p rocedure .  

NOTE: The phrase "authority having jurisdiction" is used in 
NFPA documents in a broad manner since jurisdictions and "ap- 
proval" agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may be a 
federal, state, local or other regional department or individual such 
as a fire chiet, fire marshal, chief of a fire prevention bureau, labor 
department, health department, building official, electrical inspec- 
tor, or others having statutory authority. For insurance purposes, 
an insurance inspection department, rating bureau, or other in- 
surance company representative 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 jurisdiction. " 

A u t h o r i z e d  P e r s o n .  A pe r son  a p p r o v e d  or  ass igned 
to p e r f o r m  specific types of  du ty  or  to be at a specific loca-  
t ion at the j o b  site. 

A u x i l i a r y  H y d r a u l i c  P o w e r .  A smal l  gasol ine  or  
diesel eng ine  or  e lectr ical ly  d r i v e n  hyd rau l i c  p u m p  used  
to ope ra t e  aer ia l  devices  in an  e m e r g e n c y  or  in l ieu of  the 
m a i n  hyd rau l i c  system. 

A u x i l i a r y  O u t r i g g e r  P l a t e s .  T h e  h e a v y  me ta l  or  
wood  plates inser ted benea th  ou t r igger  pads to give grea ter  
surface  bea r ing  area.  

Base Rail. T h e  lower  chord  (rail) of  an  aer ia l  l a d d e r  
to which  rungs  and  r e i n f o r c e m e n t s  are  a t tached .  

Base S e c t i o n .  T h e  first or  b o t t o m  sect ion of  an  aer ia l  
device .  

Bearing Raceway. T h e  t rack in which  the bea r ings  
are  held  be tween  the uppe r  and  lower  halves  of  a tu rn tab le  
ro ta t ion  bear ing .  

Boom. An assembled  sect ion of  an  aer ia l  device .  T h e  
b o o m  cons t ruc t ion  can be of  e i the r  the s t ressed-skin  box  
b e a m  or  the t russ- la t t ice  type.  
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Boom Boost C y l i n d e r s .  The  hydraul ic  cylinders 
located on the upper  boom of an ar t icula t ing boom aerial  
device that help lift the upper  boom from the lower boom.  

Boom S u p p o r t .  A structural  component  a t tached 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. 

Bull  Gear .  See rotat ion gear. 

Burst Pressure. The  pressure,  measured  in psi or 
pascals, at which a hydraulic component thils due to stresses 
induced as a result of the pressure.  

Cab le .  A wire rope used to t ransmit  torces fl'om one 
component  to another  for the purpose of extending or 
re t ract ing an aerial  device. 

Cable S e p a r a t i o n  Guide .  The  mechanism that aligns 
and separates  the cable when it is wound on the d rum of 
the extension winch of an aerial ladder.  

Cantilever Position. The use of an aerial device sup- 
por ted  only at the base by the turnable ,  elevation,  
cylinders,  chassis, and outriggers.  

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

Co l l ec to r  Rings .  A means  of t r ansmi t t ing  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.  

C o n t r o l  Va lve .  A main  hydraul ic  valve that controls 
the elevation,  extension,  and rotat ion of an aerial  device. 

Creep .  The  t ime-dependent  movement  that occurs 
under  an appl ied load that can occur dur ing  exposure to 
high t empera tu res  or dur ing  hydraul ic  fluid leakdown. 

C y l i n d e r  L i n k s .  The mechanisms that may  be used 
in connect ing an ar t iculat ing boom to the end of the up- 
per  e levat ing cylinders or to the lower and upper  booms.  

Defect .  A discont inui ty  in a part  or a failure to func- 
t ion that  interferes with the service or rel iabil i ty for which 
the device was intended.  

Deflection. The deviat ion from a straight  course or 
fixed direction.  

D i scon t inu i ty .  A change in the normal  physical struc- 
ture of a mater ia l  that may  affect its serviceabili ty.  

D i v e r t e r  Valve .  A valve that, when actuated,  diverts 
hydraul ic  fluid to one function or another  or from a 
hydraulic system to another; in aerial devices, it is one valve 
that diverts oil from the outr iggers  when the aerial  device 
is in use and vice versa. 
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Dri f t .  A t ime-dependen t  movement  away from an 
establ ished position. 

D u c t i l i t y .  The  abil i ty of metal  to stretch and become 
deformed without  breaking  or cracking. 

D y n a m i c  L o a d i n g .  The application of load in motion, 
such as a climbing fire lighter or a water stream, to an aerial 
device. 

E d d y  C u r r e n t .  A nondestruct ive test method where 
a s tandard  pa t te rn  of electrical impedance  is establ ished 
tor s tandard  materials .  Similar  test mater ia ls  then receive 
the same electrical impulse.  Any var ia t ion from the stan- 
da rd  pa t te rn  indicates either a flaw in the test mater ia l  or 
a change in hardness  or metal lurgical  characterist ics.  

Ef fec t ive  A e r i a l  H e i g h t .  The  vertical distance meas- 
ured by a p lumb line from the rated working height to the 
ground.  For  an aerial  ladder ,  it is measured  from the top 
rung of the fly section; tor an aerial  with an elevat ing plat- 
torm, it is measured  from the top of the platform hand-  
rails to the ground;  and for a water  tower,  it is measured  
from the discharge end of the water  moni to r  nozzle. All 
measurements  are taken at the max imum elevation allowed 
by the O E M  and publ ished in the opera to r ' s  manual .  

E l a s t i c i t y .  The  abil i ty of a solid body to re turn  to its 
original dimensions after applicat ion of a load that induces 
a stress less than the elastic limit.  

E las t ic  L i m i t .  The  least stress that  will cause perma-  
nent set or pe rmanen t  deformat ion.  

E l e v a t i n g  P l a t f o r m  A p p a r a t u s .  A fire appara tus  
equipped  with pe rmanen t ly  mounted ,  power-opera ted  
booms of articulating or telescoping construction, or a com- 
binat ion thereof, and with a passenger  car ry ing  pla t form 
at tached to the uppermost  boom. 

E l e v a t i o n  C y l i n d e r .  The  hydraul ic  component(s)  
consist ing of a cyl inder  barrel ,  cyl inder  rod, and related 
hardware  that are used to vary the angle of the ladder  or 
booms.  

E l e v a t i o n  I n d i c a t o r .  An ins t rument  on an aerial  
device that shows the angle of elevation of the aerial  lad- 
der  or boom. 

E l e v a t i o n  Lock .  A manual  or positive locking device 
(holding valve) that  can be ac tuated 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.  

E longa t ion .  The stretching of a material  by which any 
straight line d imension  increases. 

Emergency Hand-Crank Cont ro l .  An  auxi l iary  or 
supplemental control with which the operator  can manual ly  
operate  select functions of the aerial device. 

Extensible-Boom Aerial Device.  An aerial  device, 
except the aerial  l adder  type,  with a telescopic boom. 
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Extension Cylinders. The  hydraul ic  component(s)  
consist ing of a cyl inder  barrel ,  cyl inder  rod, and related 
hardware  that  are used to vary the length of extension of 
a telescoping 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 Locks. See Ladde r  Locks. 

Extension Sheave .  A pulley through which an exten- 
sion cable operates.  

Fastener. A mechanical  device, such as a rivet,  bolt ,  
screw, or pin used to fasten two or more components  
securely together.  

Fatigue Crack. A crack that results from the applica- 
tion, removal ,  and reappl ica t ion of loads. It begins as a 
small crack and becomes progressively larger  under  
repeated stress cycles. 

Ferromagnetic Materials. Mater ia ls  that can be 
magnet ized and strongly at t racted to a magnet ic  field such 
as iron, steel, cobalt ,  and nickel. 

F l y  Locks. 

F l y  Section. 
ladder .  

See Ladder  Locks. 

The  upper  or top sections of an aerial  

Hardness Gauge .  An instrument  for testing hardness 
that relates the depth of an impression caused by a specific 
known force to the hardness  of a mater ia l .  

Heat-Treated Bolts.  Bolts that have been exposed to 
a specific heat  t rea tment  process to increase hardness  
and/or  tensile strength. 

Hinge Pins .  Pins used at ei ther the swivel or point  
of ar t iculat ion of an aerial  device. 

Holding Valve .  A one-way valve that  main ta ins  
hydraul ic  pressure in a cyl inder  until  it is act ivated to 
release. 

I n s t a b i l i t y .  A condit ion of a mobile unit  in which the 
sum of the moments  tending to over turn the unit  exceeds 
the sum of the moments  tending  to resist over turning.  

Ironing. A term used for the damage  caused to the 
bot tom of a base rail by misa l ignment  or malfunct ion of 
the rollers, which causes wear  or indenta t ion  of the base 
rail material .  

Jacks. See Outr iggers .  

K - B r a c i n g .  An added  brace from the base rail to a 
rung and back to the base rail that  is used by some 
manufac turers  to add lateral  stabili ty to an aerial  ladder .  

KnucMe. A point  of connection between upper  and 
lower booms of an ar t iculat ing device; the point  at which 
lower and upper  booms are hinged together.  

L a b e l e d .  Equ ipmen t  or mater ia ls  to which has been 
a t tached a label, symbol  or o ther  ident i fying mark  of an 
organiza t ion  acceptable to the " a u t h o r i t y  having  jur isdic-  
t i on"  and concerned with product  evaluat ion,  that  main-  
tains periodic inspection of product ion  of labeled equip-  
ment  or materials  and by whose label ing the manufac tu re r  
indicates compliance with appropr ia t e  s tandards  or per- 
formance 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  
prevent  movement  of the sections of an aerial  device when 
the power  is shut off or in the event of loss of pressure in 
hydraul ic  circuits; some manufac turers  util ize the locks to 
make the aerial  device act as a rigid structure.  

Leve l .  An  indica t ing  device that  is affixed to a turn- 
table or t ruck body and is used to verify the levelness of 
a turn table  pr ior  to opera t ing  an aerial  device. 

Leveling Linkages. The components  and controls for 
achieving a level posit ion of the e levat ing pla t form basket.  

A S N T  Level  I I .  A tested and experienced level of pro- 
ficiency for a nondestruct ive  testing technician.  

L i q u i d  Penetrant Inspection. A nondestruct ive  in- 
spection method used to locate and de te rmine  the severity 
of surface discontinuit ies  in mater ia ls  based on the abil i ty 
of a l iquid to penetrate into small openings,  such as cracks. 

Listed. Equipmen t  or mater ia ls  included in a list 
publ ished by an organiza t ion  acceptable  to the " au tho r i -  
ty having jur isdic t ion"  and concerned with product  evalua- 
tion, that  main ta ins  per iodic  inspection of product ion  of 
listed equipment  or materials and whose listing states either 
that the equipment  or material  meets appropr ia te  standards 
or has been tested and found suitable for use in a specified 
manner .  

NOTE: The means for identif}'ing listed equipment may vary 
for each organization concerned with product evaluation, some 
of which do not recognize equipment as listed unless it is also la- 
beled. The "authority having jurisdiction" should utilize the system 
employed by the listing organization to identify a listed product. 

Load Limit Indicator. A load indicator or an instruc- 
tion plate visible from the opera tor ' s  station that shows the 
r ecommended  safe load at any condi t ion of l adder  eleva- 
tion and extension. 

Magnetic Particle Inspection. A nondest ruct ive  in- 
spection method used to locate discont inui t ies  in ferro- 
magnet ic  mater ia ls  by magne t iz ing  the mater ia l  then ap- 
p lying an iron powder  in order  to mark  and in terpre t  the 
pat terns  that form. 

M a y .  This  te rm is used to state a permissive use of 
an al ternat ive method  to a specified requi rement .  

Midsection. A middle  section of an aerial  ladder.  O n  
a four section aerial  ladder ,  the first midsect ion is referred 
to as the inner  mid and the second midsect ion (or that sec- 
tion closest to the fly section) is referred to as the outer mid. 
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Mobile Unit. A combination of an aerial device, its 
vehicle, and related equipment.  

N D T .  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. 

Nonferrous Mater ia l .  Any material that cannot be 
magnetized and, thus, is not affected by magnetic fields. 
An example is aluminum. 

Nozzle React ion.  The force that occurs when a water 
stream is discharged from the nozzle of a water monitor  
on an aerial device. The force of reaction is a function of 
the nozzle size and the nozzle pressure. The formula for 
calculating the reaction force is F = 1.5D 2 P, where F is 
the reaction force in lb, P is the discharge pressure in psi 
at the nozzle, and D is the diameter of the nozzle in inches. 

Opera to r .  A person qualified to operate an aerial 
device. 

Outriggers.  Devices that are used to stabilize the aerial 
device. Outriggers may be either of the manual  or 
hydraulic type. 

Out r igger  Pads.  The structural components of the 
outriggers that make contact with the ground; they are at- 
tached to the outrigger and must be capable of swiveling 
in at least one direction. 

Overr ide .  The takeover of all aerial device movement 
control functions by an operator at the lower control 
station. 

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

P i s ton  Rod.  The movable shaft of a hydraulic 
cylinder. 

Piston Pins. See Hinge Pins. 

Plastic Flow. A continuing change in the deforma- 
tion of a stressed member  without any additional load. 

P la t form.  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, rail- 
ings, and an operator control station for controlling the 
aerial device from the platform position. 

P la t fo rm 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 system 
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 ladder. 

P roper ly .  As recommended by the manufacturer .  

P T O  (Power  Takeoff) .  A separate gearbox attached 
to the transmission used as a means of utilizing some por- 
tion 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. 

Quintuple Truck .  A five-function fire apparatus 
designed to be equipped with an aerial device, standard 
fire pump, hose load, water tank, ground ladders, and stan- 
dard truck equipment.  

Rad iog raphy .  A nondestructive inspection method 
that uses X-rays,  nuclear radiation, or both, to detect 
discontinuities in material, and to present their images on 
a recording medium, 

Relief Valve. A pressure controlling device that allows 
the bypass of hydraulic fluids to limit the hydraulic 
pressures 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 and/or electric power 
to the rotation gear creating the torque necessary to ac- 
tuate the rotational movement  of the turntable. 

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

R u n g  Cap  Cast ing.  A casting that may be riveted to 
the outside of the base rail over the ends of each rung on 
an aerial ladder. 

SAE T o r q u e  Value.  The standards published by the 
Society of Automotive Engineers for the torque values of 
specific diameter heat-treated bolts. 

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

Shall. Indicates a mandatory  requirement.  

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

Side-to-Side Backlash. The free movement  in a turn- 
table rotation gear train; exhibited when the turntable is 
stopped during rotation. 

Slide Blocks. Blocks made of a variety of materials 
(i.e., brass, nylatron) that act as spacing devices, wear 
strips, or wear pads. 
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Stab i l i t y .  The  truck is considered to be in a state of 
stabili ty when no sign of over turn ing  is evident with the 
aerial  ladder  or elevat ing pla t torm in operat ion.  The  lift- 
ing of a tire or out r igger  on the opposite side of the vehicle 
from the load does not necessari ly indicate a condit ion of 
instability. Instabi l i ty  occurs when an aerial device can no 
longer support  a given load and over turn ing  is imminent .  

Stat ic  L o a d i n g .  The  total loading on an aerial device 
due to its own weight and appl ied,  nonmoving  loads. 

Stress Raiser. A design feature such as a sharp cor- 
ner or an abrupt  section change in a structural  component  
that raises the stress in a localized region above the nominal  
stress in the area. 

S t r e s s e d - S k i n - T y p e  Boom Sect ion .  A b o o m  
framework fabricated by the welding of metal  into full box 
sections with internal  torsional  members .  

Stroke. The  distance that a piston rod travels when 
it is extended from the cylinder.  

Telescopic. Extended or retracted by sliding of the 
over lapping  sections. 

Thickness G a u g i n g .  A method of inspection that in- 
dicates the thickness of a material ;  it operates on the prin-  
ciples of ul trasonic and re turned  sound waves to measure  
distance or thickness. 

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 operat ion.  It may  be in tegrated 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 properly, 
secure it. 

Trunnion.  The  a t tachment  device welded to a 
hydraul ic  piston rod for connect ion of an anchor  ear  to a 
heel pin. 

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

Turntable. A rotat ing structural  component  that 
allows rotat ion of an aerial device through a rotat ing bear-  
ing and that connects the aerial  device to the chassis and 
stabilization system. It is normal ly  designed to permit  con- 
t inuous 360-degree rotat ion and may  or may  not contain 
an opera to r ' s  control  station. 

Turntable Alignment Indicator. An indicator  that 
facilitates a l ignment  of the aerial device with the cradle for 
bedd ing  purposes.  

Turret Nozzle. A water  s t ream nozzle moun ted  on 
an aerial  device and permanen t ly  connected to the 
waterway.  

Ultimate St reng th .  The  ul t imate  strength of a 
mater ia l  in tension, compression,  or  shear,  respectively is 
the m a x i m u m  tensile, compressive,  or shear stress that the 
mater ial  can sustain, calculated on the basis of the ult imate 
load and the original  or unres t ra ined  dimensions .  

Ultrasonic Inspection. A nondest ruct ive  method  of 
inspection in which high-frequency vibrat ions are injected 
through the surtace of the test mater ia l  and  bounced back 
to their  source from the opposi te  surface; if a tlaw exists, 
signals re turn  in a different pat tern ,  reveal ing the location 
and extent  of the flaw. 

Visual Inspection. Inspect ion by the eye without  
recourse to any optical devices, except prescr ipt ion 
eyeglasses. 

Watertower. An articulating or telescoping boom with 
a fixed waterway capable of providing a min imum 500-gpm 
elevated stream. 

Yield Strength. The stress at which a material  exhibits 
a specified pe rmanen t  deformat ion  or set. 

1-4 General. 
1-4.1 The  visual inspections, operat ional  tests, and load 
tests specified in this s tandard  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  opera t ing  condit ions of stress or load; 
or when there is reason to believe that  usage has exceeded 
the manufac tu re r ' s  r ecommended  aerial  device opera t ing  
procedures .  

1 - 4 . 2 '  The  complete inspections and tests including the 
nondestructive testing (NDT)  defined in this s tandard shall 
be done at least every 5 years. Nondest ruct ive  testing shall 
be conducted whenever  visual inspection or load testing 
indicates a potential  p roblem or there is a desire to fur ther  
confirm cont inued opera t ional  safety. 

1-4.3 If  the aerial  device is involved in a s i tuat ion that  
produces  any structural  damage ,  the aerial  device shall be 
placed out of service, and the condi t ion shall be repor ted ,  
in wri t ing,  to the manufac turer .  The  aerial  device shall be 
repa i red  to an acceptance level in accordance  with the 
manufac tu re r ' s  s tandard  and tested to the full opera t ional  
load and N D T  of this s tandard  before it is placed back in 
service. 

1-4.4" The  inspection and tests specified herein shall be 
used to supplement ,  not to replace or modify,  any instruc- 
tions r ecommended  by the manufac tu r e r ' s  main tenance  
manuals .  Since each manufac turer ' s  unit will be somewhat 
different,  specific at tent ion shall be given to the manufac-  
tu re r ' s  instruct ions concerning periodic  main tenance  and 
inspect ion checks. 

1-4.5" Only  qualified persons, acceptable to the author-  
ity having  jur isdic t ion,  shall be allowed to operate  the ap- 
para tus  dur ing  testing procedures  or to conduct  any load 
tests. 

Twist.  The  degree of rotat ional  movement  from a 
given position. 

1-4.6 Tests of aerial ladders specified in Chap te r  2 of this 
s t andard  shall apply  only to metal  aerial  ladders.  
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1-5 Inspection Personnel. Most of the inspections and 
tests outlined in this standard are intended to be performed 
by qualified fire department personnel. However, if the 
department prefers, the inspections and tests may be per- 
formed by a third-party testing company or the manufac- 
turer. The person actually performing the nondestructive 
test work shall be certified as an ASNT Level II NDT tech- 
nician in the test method used, as specified in the American 
Society for Nondestructive Testing ASNT SNT-TC-1A, 
Recommended Practice, No. 2025. 

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 Qualifications 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 tbr fractures. When the nondestruc- 
tive testing as required by 1-4.2 is performed, all accessi- 
ble structural welds shall be inspected by ASNT Level II 
NDT technicians certified in the test methods used. All ac- 
cessible structural welds shall be inspected in accordance 
with the appropriate provisions of the American Welding 
Society (AWS) Standard AWS D14.4, Classification and 
Application of Welded Joints for Machinery and Equipment. All 
structural welds shall comply with a Class IV weld quality 
as outlined in Table 7-17.4 of AWS D14.4. 

1-8 Nondestructive Testing Procedure. 
1-8.1 All ultrasonic inspections shall be conducted in ac- 
cordance 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 Ultra- 
sonic Examination. 

1-8.2 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. 

1-8.3 All liquid penetrant inspections shall be conducted 
in accordance with the following American Society for 
Testing and Material (ASTM) standards: 

(a) ASTM E165, Practice for Liquid Penetrant Inspection 
Method. 

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

1-8.4 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 D@'nitions of Terms Relating to 
Gamma and X-Radiography. 

1-8.5 All electrical conductivity measurements shall be 
conducted in accordance with the following American 
Society for Testing and Materials (ASTM) standards: 

(a) ASTM El004, Test Method for Electromagnetic 
A~leasurements of Electrical Conductivity. 

(b) ASTM E268, Definitions of Terms Relating to Elec- 
tromagnetic Testing. 

1-8.6 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 E I0, Test Method for Brine# Hardness of Metallic 
Materials. 

(c) ASTM El8,  Test Methods for Rockwell Hardness and 
Rockwell Superficial Hardness of Metallic Materials. 

(d) ASTM E92, Test Method for Pickers Hardness of Metallic 
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. 

1-8.7 All acoustic emission inspections shall be conducted 
in accordance with the following American Society for 
Testing and Materials (ASTM) standards. 

(a) ASTM E569, Practice for Acoustic Emission Monitoring 
of Structures During Controlled Stimulation. 

(b) ASTM E610, Definitions of Terms Relating to Acoustic 
Emission. 

(c) ASTM E650, Guide for Mounting Piezoelectric Acoustic 
Emission Sensors. 

1-8.8 The application of a particular nondestructive weld 
inspection technique shall be as recommended by the 
American Welding Society (AWS) Standard AWS B 1,10, 
Guide for the Nondestructive Inspection of Welds. 

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 an appropriate nondestructive test (NDT) shall 
be conducted as required by Section 1-4.2 of this standard. 

Problems that affect the structural integrity of the aerial 
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shall be called immediately to the attention of the manufac- 
turer or the manufacturer 's  authorized representative. 

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 defec- 
tive conditions. 

2-3 Turntable and Torque Box Inspection and Test. 
The turntable and torque box components, where ap- 
plicable, shall be inspected on all aerial ladders in accord- 
ance with 2-3.1 through 2-3.25. 

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 fit 
as specified by the apparatus manufacturer. 

(b) Using a properly calibrated torque wrench, verify 
that the bolt torque on all accessible bolts meets the ap- 
paratus 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 fit as specified 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 in- 
spect all accessible attaching welds tot fractures. 

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

(e) ( + ) If torque box is welded to frame, inspect all ac- 
cessible 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. 

2-3.4 Rotation Gear Reduction Box Mounting. The 
rotation gear reduction box mounting shall be inspected 
as follows: 

(a) If reduction box is bolted to turntable, inspect all 
bolts fbr proper grade and fit as specified by the apparatus 
manufacturer. 

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

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

(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 turn- 
table structural components shall be inspected as follows: 

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

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

2-3.6 Rotation Hydraulic Swivel. Inspect the swivel 
for external hydraulic fluid leakage. 

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

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

(a) Inspect the manual valve elevation, extension, and 
rotation lock for external hydraulic fluid 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 ex- 
tend or retract the ladder with the main hydraulic system 
operating. No detectable movement  shall occur as deter- 
mined by visual inspection. 

(d) Test the manual valve rotation lock for proper opera- 
tion by engaging the lock and attempting to rotate the turn- 
table clockwise and counterclockwise with the main 
hydraulic system. The movement shall not exceed the 
manufacturer 's  specification. 

2-3.9* Hydrau l ic  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 ex- 
ternal hydraulic fluid leakage and proper operation 
(engagement and disengagement). 

2-3 .1I  Hydrau l i c  Pump.  Inspect the hydraulic pump 
for external hydraulic fluid leakage. 

2-3 . I2  Collector Rings. The collector rings shall be in- 
spected as tbllows: 

(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 
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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 in- 
spected as follows: 

(a) Visually inspect elevation cylinder anchor ears and 
plates and attaching welds for discontinuities. 

(b) ( + ) Inspect the elevation anchor ears and plate at- 
taching welds for discontinuities. 

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 cylinder rods for pitting, scoring, and other 
discontinuities. 

(b) Subject the cylinders to a drift test by placing the 
aerial device at a 60-degree elevation, full extension, mark- 
ing the cylinder position, closing manually operated lock- 
ing valves, and allowing the device to stand for 1 hour with 
the engine off. The results of such a test shall not exceed 
the manufacturer's specifications for allowable cylinder 
drift. 

2-3.16 Holding Valves on Elevation Cylinders. In- 
spect the holding valves for external and internal 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. 

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

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

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

2-3.22 Throt t le  Control.  Verify that the throttle con- 
trol is operable, and record the operating RPM using a 
tachometer or a revolution counter (if so equipped) and 
a stopwatch. 

2-3.23 Communication System. Verify the proper 
operation of the turntable to the top of the aerial device 
communication system. 

2-3.24 Relief Hydraulic Pressure. Verify that the main 
pump relief hydraulic pressure does not exceed the 
manufacturer'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 weldment 
defects and other defects such as weld cracks, bends, dents, 
or twists. 

(b) ( + )  Inspect the main frame for any weldment 
discontinuities. 

2-4 Outrigger Examination and Test. The outrigger 
components, where applicable, shall be inspected on all 
aerial ladder apparatus in accordance with 2-4.1 through 
2-4.13. 

2-4.1 Outrigger Structural Components. The out- 
rigger structural components shall be inspected as follows: 

(a) Visually inspect all outrigger components for defects 
such as dents or bends. 

(b) ( + ) Inspect all outrigger components for any weld- 
ment and/or weld discontinuities. 

2-4.2 Outrigger Plates. Verify that the outrigger plates 
are present, of proper construction, and in serviceable 
condition. 

2-4.3 Outrigger Mounting to Frame or Torque Box. 
The outrigger mounting to the frame or torque box shall 
be inspected as follows: 

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

(b) ( + ) If welded, inspect the outrigger to frame and/or 
torque box mounting for any weld discontinuities. 

(c) If bolted, inspect all bolts tbr proper fastener grade 
and fit as specified by the apparatus manufacturer. 

(d) Verit\' that the torque on all bolts meets the ap- 
paratus manufacturer's specification using a properly 
calibrated torque wrench. 

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

2-4.4 Hydraulic Lines and/or Hoses in Outrigger 
System. Inspect the hydraulic hose lines for kinks, cuts 
and abrasions, and leakage at connectors and fittings. 

2-4.5 Outrigger Interlock and/or Warning Device. 
Verify that the interlock system is operating properly. 

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

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

(b) ( + ) Inspect all outrigger pins and hinge pins for in- 
ternal flaws. 

2-4.7 Outrigger Extension Cylinder. The outrigger 
extension cylinder shall be inspected as follows: 

(a) Inspect the outrigger extension cylinder rods for pit- 
ting and scoring. 
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(b) With the outrigger's cylinders properly set, measure- 
ments shall be taken to determine the amount of drift pres- 
ent in 1 hour with the engine off. The results shall not 
exceed the manufacturer 's specifications for allowable out- 
rigger cylinder drift. 

(b) ( + )  Conductivity and hardness readings shall be 
taken at intervals of 28 in. (71 cm) or less along the entire 
length of both handrails of ladders constructed of alu- 
minum. Results are to be compared to manufacturer 's spe- 
cifications. Exposure to heat will alter these values. 

2-4.8 Holding Valves on Extension Cylinders. In- 
spect the holding valves for external and internal leakage 
of hydraulic fluid. 

2-4.9 Operating Controls. Verify that the controls 
operate smoothly, return to the neutral position when re- 
leased, do not b{nd during operation, and are free of hy- 
draulic fluid leakage. 

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

2-4.11 Posit ive Stops and Alignment.  Inspect the 
mechanical outriggers for proper operation of the positive 
stops to prevent overextension. 

2-4.12 Manual Spring Locks. Inspect the condition 
and operation of outrigger manual spring locks for stowed 
position. 

2-4.13 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. 

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

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

(b) ( + )  Inspect the bottom of all hollow I-beam base 
rails to determine the thickness of the rail. Results shall 
not be less than the m a n u f a c t u r e r ' s  m i n i m u m  
specifications. 

(c) ( + )  Conductivity and hardness readings shall be 
taken at intervals of 28 in. (71 cm) or less along the entire 
length of both base rails of ladders constructed of 
aluminum. Results are to be compared to the manufac- 
turer 's  specifications. 

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 
and/or missing rivets, if applicable. 

2-5.9 Folding Steps. The folding steps shall be in- 
spected as follows: 

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

(b) ( + ) Inspect all welds on the folding step and folding 
steps mounting brackets of ladders. 

2-5.1 Aerial Ladder Weldments .  All aerial ladder 
weldments shall be inspected as follows: 

(a) Visually inspect all accessible aerial ladder 
weldments for fractures. 

(b) ( + )  Inspect all welds of ladder weldments. 

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 
and/or bow in the aerial ladder. Results shall not exceed 
manufacturer 's  specifications for allowable ladder section 
twist and/or bow. 

2-5.4 Hydrau l ic  Lines and Hoses in Ladder Sections. 
Inspect all hydraulic hoses or lines for kinks, cuts, wear 
and abrasions, and leakage. 

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

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 tbr signs of wear, free 
movement during operation, proper retainers, and 
lubrication. 

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

(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 J959, Lifting Crane, Wire-Rope 
Strength Factors. 

2-5.6 Handra i l .  The handrails shall be inspected as 
follows: 

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

2-5.14 Extension/Retraction Motor.  Inspect the exten- 
sion/retraction motor for signs of external hydraulic fluid 
leakage and, where applicable, brake wear, and brake 
alignment with the shaft. 
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2-5.15 Cable Separation Guide. During operation of 
the aerial, 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). The winch shall not slip unless 
it is designed to. 

2-5.17 Brake Holding Capacity. Inspect the brake 
holding capacity of the extension motor by fully elevating 
the aerial ladder and extending it 10 ft (3 m). The brake 
shall not slip. 

the engine oil'. The results shall not exceed the manufac- 
turer 's specifications for allowable cylinder drift. 

2-5.28 Holding Valves on Extension Cylinder. In- 
spect 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 jacks, 
and transmitting power to the ladder. The ladder shall be 
fully elevated out of the bed, rotated 90 degrees, and ex- 
tended to full extension. 

2-5.18 Extension and Elevation Indicators. Inspect 
the elevation and extension indicators for legibility, clar- 
ity, 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 they prevent overextension or overretraction of 
the aerial ladder. 

2-5.23 Maximum Extension Warning Device. Dur- 
ing operation of the aerial ladder, verify the proper opera- 
tion of the audible device to warn of the approach to max- 
imum extension. 

2-5.24 Ladder  I l luminat ion.  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 in- 
spected as tbllows: 

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

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

(b) Subject 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 hour with 

2-6.2 A ladder without permanent waterways shall com- 
plete this test smoothly and without undue vibration in not 
over 60 seconds. A ladder with permanent waterways shall 
complete this test smoothly and without undue vibration 
or jerking in not over 105 seconds. 

2-6.3 The ladder shall be retracted, the turntable rota- 
tion completed through 360 degrees, and then the ladder 
lowered 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 kmh). 

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 lad- 
der shows any twist at any time, the test shall be discon- 
tinued immediatelv 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 recommen- 
dations and full}, 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 ap- 
paratus vehicle shall be on a firm, level surface or road. 
All ground jacks 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 per- 
mitted 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 
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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. 

2-7.4.5 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. 

2-7.3.6 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 rung rails' or beams' twist 
shall not exceed the manufacturer's tolerance for twist. 

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. 

N O T E :  The total weight of the support ing hangers, containers,  
etc.. and test weight  shall be taken as a whole and shall not ex- 
ceed the rated live load. Dropp ing  the weights  and shock loading 
the ladder  shall not be permit ted.  

2-7.3.10 The test weight shall be sustained by the un- 
supported aerial ladder for 5 minutes. 

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 eleva- 
tion slightly above the horizontal position. 

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

2-7.4.8 The ladder section rung rails or beams shall be 
parallel to each other and without twist prior to adding any 
test weight. 

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. 

N O T E :  The total weight of the support ing hangers,  containers,  
etc., and test weight  shall be taken as a whole and shall not ex- 
ceed the rated live load. Dropp ing  the weights  and shock loading  
the ladder  shall not be pe rmmed .  

2-7.4.10 The test weight shall be sustained by the un- 
supported aerial ladder for 5 minutes. 

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 
ladder 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 
elements. Any visually detectable signs of damage or per- 
manent deformation shall constitute noncompliance with 
the load test requirements. The aerial device shall also meet 
the requirements of Section 2-6 after the load test. 

2-7.3.12 After removal of the test weight, a complete 
visual inspection shall be made of all load-supporting 
elements. Any visually detectable signs of damage or per- 
manent deformation 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 ap- 
paratus vehicle shall be on a firm, level surface or road. 
All ground jacks shall be down and have a firm footing 
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 
vehicle centerline. 

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 and system shall be inspected for 
proper operation of all components. It shall be free of rust, 
corrosion, or any sign of deterioration or blockage. 

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

(a) Inspect the brackets for loose bolts, cracked welds, 
or other discontinuities. 

(b) ( + )  Inspect all attaching welds. 

2-8.4 The water system shall be pressure tested as 
follows: 

2-8.4. l* The discharge end of the water system shall be 
equipped with a valve. The water system shall be filled with 
water and the valve closed. 

N O T E :  For safety reasons, all a i r  must  be removed from the 
system. 
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2-8.4.2 The aerial lader shall be positioned for maximum 
extension of the permanently piped waterway. 

2-8.4.3 The pressure on the water system shall be raised 
to 200 psi (1379 kPa). Care shall be taken during the test 
not to overheat the pump. 

2-8.4.4* The pressure shall be sustained on the system 
without leaks for two minutes. 

2-9" Records. A proper record shall be completed for 
all tests of the aerial ladder by the person responsible for 
the test. 

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. 

Any problems detected during the examination shall be 
corrected prior to proceeding to subsequent tests. Such 
problems that affect the structural integrity of the elevating 
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 ap- 
plicable, shall be inspected on all elevating platforms in 
accordance with 2-3.1 through 2-3.12 and 2-3.21 through 
2-3.25. 

3-4 Outrigger Examination and Test. The outrigger 
components, where applicable, shall be inspected on all 
elevating platform apparatus in accordance with 2-4.1 
through 2-4.13. 

3-5 Elevating Platform and Boom Inspection and 
Test. All platforms and booms shall be inspected in ac- 
cordance with 3-5.1 through 3-5.13, 

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 in- 
ternal flaws. 

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

(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 
Platform. Inspect all lines tbr proper mounting, wear, 
cracking, kinks, and abrasions. 

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

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

(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 defects. 

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

mounting brackets. 

3-5.5 Winch Controls. The winch controls shall be in- 
spected as follows: 

(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 plattbrm capacity identification plate ex- 
ists and is legible. 

3-5.7 Platform Gate Latches and Hinge Points. In- 
spect 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 hinge pins for internal 
f l a w s .  

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

(a) Inspect the platform operating controls for identifica- 
tion 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 Communication System. The communication 
system shall be inspected as follows: 
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(a) Inspect the communication system for proper 
installation. 

(b) Verify that the communication system operates 
properly from both the platform and the turntable. 

3-5.11 U n a u t h o r i z e d  M o d i f i c a t i o n s  and Added  
Weight. Verify that no unauthorized modifications or 
extra equipment have been added to the platform without 
subtracting the weight of such from the platform net 
operating capacity. 

3-5.12 Platform Turret Nozzle .  The platform turret 
nozzle shall be inspected as follows: 

(a) Inspect the complete operation of the platform tur- 
ret and nozzle. 

(b) Inspect the nozzle's mounting brackets for any 
discontinuities. 

3-5.13 Boom Il luminat ion.  Verify the operation of 
spotlights used to illuminate the boom. 

3-6 Articulating B o o m  - -  Lower  Boom Examinat ion  
and Test. For apparatus equipment with an articulating 
boom, the lower boom shall be inspected and tested in ac- 
cordance with 3-6.1 through 3-6.13. 

3-6.1 Hinge Pins. The hinge pins shall be inspected as 
tbllows: 

(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  B o o m  Elevat ion 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 and at- 
taching welds for defects. 

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

3-6.3 Lower Boom Elevat ion Cylinders.  The boom 
elevation cylinder shall be inspected as follows: 

(a) Inspect the boom elevation cylinders for internal and 
external hydraulic fluid leakage. 

(b) Raise the lower boom to a 30-degree elevation and 
the upper boom to maximum elevation. Measurements 
shall be taken to determine the amount of drift present in 
the boom elevation cylinders in 1 hour. Results of this test 
shall not exceed the manufacturer's specifications for 
allowable lower boom cylinder drift. 

3-6.4 Holding  Valves  on Boom Elevat ion Cylinder.  
Inspect the holding valves for signs of external or internal 
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. 

(c) ( + ) Inspect all welds on the boom tor any structural 
discontinuities. 

(d) ( + )  Conductivity and hardness readings shall be 
taken at intervals of 28 in. (71 cm) or less on booms con- 
structed of aluminum. Results of this test shall be com- 
pared with the manufacturer's specifications concerning 
conductivity and hardness readings of the material used 
for construction of the lower boom. 

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 discontinuities. 

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

3-6.7 Platform Leveling Linkages.  The plattbrm level- 
ing 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 

f l a w s .  

3-6.8 Hydraul ic  Lines and/or Hoses  in Lower  Boom.  
Inspect all hydraulic lines in the lower boom for proper 
mounting, abrasion, hydraulic fluid leakage, and wear. 

3-6.9 Hydrau l i c  Lines  in K n u c k l e .  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 
adjustment. 

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 in- 
spected 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. 

3-7 Articulating Boom - -  Upper Boom Examinat ion  
and Test. For apparatus equipment with an articulating 
boom, the upper boom shall be inspected and tested in ac- 
cordance with 3-7.1 through 3-7.11. 

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

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

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

1988 Edition 



TESTING ELEVATING PLATFORMS 1914-17 

(b) ( + )  Inspect all welds of leveling assemblies. 
(c) ( + )  Inspect all leveling linkage pins for any inter- 

nal 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 in- 
stallation, lubrication, operation, and any irregularities. 

(b) ( + ) Inspect the cylinder link pins tbr 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 for any structural 
discontinuities. 

(d) ( + )  Conductivity and hardness readings shall be 
taken at intervals of 28 in. (71 cm) or less on booms con- 
structed of aluminum. Results of this test shall be com- 
pared with the manufacturer's specifications concerning 
conductivity and hardness readings of the material used 
for construction of the lower boom. 

3-7.7 Hydraulic Lines and/or Hoses in Upper Boom. 
Inspect all hydraulic hoses/lines in the upper boom tbr 
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 
adjustment. 

3-7.9 Sprockets, Pulleys, and Hooks. Inspect all 
sprockets, pulleys, and hooks tor 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. 

3-8 Telescoping Boom Examination and Test. For 
platforms 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 
3-8.13. 

3-8.1 Boom Assemblies. The boom assemblies shall be 
inspected as follows: 

(a) Visually inspect booms tbr defects such as weld 
cracks, dents, or bends: 

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

(c) ( + )  Inspect all welds on booms for any structural 
discontinuities. 

(d) ( + )  Conductivity and hardness readings shall be 
taken at intervals of 28 in. (71 cm) or less on booms con- 
structed of aluminum. Results of this test shall be com- 
pared with the manufacturer's specifications concerning 
conductivity and hardness readings of the material used 
for construction of the lower boom. 

3-8.2 Escape Ladder. Inspect the escape ladder for any 
defects. 

3-8.3 Guides, Wear Strips and Pads, and Slide Block. 
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 tbr proper mounting, 
alignment, and signs of wear. 

(b) ( + ) Inspect all welds of the extension sheave mount- 
ing brackets. 

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

3-8.5 Extension Cables. The extension cables shall be 
inspected for frays, kinks, or abnormal wear. 

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

3-8.7 Maximum Extension Warning. During opera- 
tion, 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 
leveling cylinders shall be inspected as follows: 

(a) Visually inspect the platform leveling cylinders and 
the mounting of the leveling system for proper installation, 
defects, or discontinuities. 

(b) ( + )  Inspect all welds for mounting of the leveling 
svstem. 

(c) ( + ) Inspect all leveling cylinder pins for any inter- 
nal flaws. 

3-8.9 Hydraulic Lines and/or Hoses in Boom 
Assemblies. Inspect all hydraulic lines hoses in the boom 
assemblies for hydraulic fluid leakage, abrasions, and any 
signs of wear. 
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3-8.10 Extension Cylinder Anchor Ears and Plates. 
The extension cylinder anchor ears and plates shall be in- 
spected as follows: 

(a) Visually inspect the extension cylinder anchor ears 
and plates and at taching welds for defects and 
discontinuities. 

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

3-8.11 Extension Cylinder Pins. The extension cylin- 
der 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 discontinuities. 

(b) Subject 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 hour with 
the engine off. The results shall not exceed the manufac- 
turer 's  specifications for allowable cylinder drift. 

3-8.13 Holding Valves on Extension Cylinder. In- 
spect the holding valves for external and internal hydraulic 
fluid leakage. 

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 manufac- 
turer, using the lower or ground controls. 

3-9.2 The operation of the elevating platform shall in- 
clude, 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. 

3-9.8.1 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, then 
the turntable rotation completed through 360 degrees, and 
then the elevating platform lowered to its bed after which 
a thorough inspection shall be 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 f rom Pla t form 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 
manufacturer, with only one operator in the platform 
basket operating from the platform control station. 

3-10.2 The operation of the elevating platform shall in- 
elude, 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 
leveled 
during 
p o w e r .  

The mechanical override on a hydraulically 
elevating platform basket shall operate properly 

emergency lowering of the boom without hydraulic 

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 
operation. 

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. 

3-10.7 With the hydraulic pump stopped, pilot-operated 
holding valves on cylinders shall demonstrate their proper 
operation in holding the booms in position without power. 

3-11 Load Test. 
3-11.1 With the unit located on a hard level surface and 
allowing sufficient room for unrestricted boom movements, 
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 plat- 
torm basket. (See NFPA 1901, Standard on Automotive Fire 
Apparatus. ) 

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

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

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 
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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 con- 
trois through all allowable phases of operation. The 
manufacturer's operational limits shall not be exceeded. 

3-11.5 The outriggers shall show no evidence of any in- 
stability. If instability is observed, testing shall cease and 
the apparatus repositioned or the manufacturer notified. 

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 though all allowable positions. 

3-11.8 At the conclusion of the load test, weld joints at 
outrigger structure, outriggers, 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 Examinat ion  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, or an}, sign of deterioration or blockage. 

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

(a) Inspect the brackets for loose bolts, cracked welds, 
or other discontinuities. 

(b) ( + )  Inspect all attaching welds. 

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

3-12.3.1" 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. 

N O T E :  For  safety reasons,  all a i r  mus t  be r emoved  f rom the 
system. 

3-12.3.2 The pressure on the water system shall be raised 
to 200 psi (1379 kPa). Care shall be taken during this test 
not to overheat the pump. 

3-12.3.3 The aerial platform shall be positioned at its 
maximum horizontal reach as permitted by the manufac- 
turer and rotated through 360 degrees. 

3-12.3.4 The aerial platform shall be positioned at its 
maximum elevation as permitted by the manufacturer and 
rotated through 360 degrees. 

3-12.3.5" The waterway shall operate properly and with 
an absence of leaks during this test. 

3-13" Records. A proper record shall be completed for 
all tests of the elevating platform and signed by the person 
responsible for the tests. 

Chapter 4 Test ing 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 Section 1-4.2 of this standard. 

Any problems detected during this examination shall be 
corrected prior to proceeding to subsequent tests. Such 
problems that affect the structural integrity of the elevating 
platform shall be called immediately to the attention of the 
manufac tu re r  or the manufac tu re r ' s  author ized 
representative. 

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 defec- 
tive condition. 

4-3 Turntable  and Torque Box Inspect ion and Test.  
The turntable and torque box components, where ap- 
plicable, shall be inspected on all water tower apparatus 
in accordance with 2-3.1 through 2-3.25. 

4-4 Outrigger Examinat ion  and Test.  The outrigger 
components, where applicable, shall be inspected on all 
water tower apparatus m accordance with 2-4.1 through 
2-4.12. 

4-5 Articulating Boom - -  Lower  Boom Examinat ion  
and Test.  For water tower apparatus equipped with an 
articulating boom, the lower boom shall be inspected and 
tested in accordance with 3-6.1 through 3-6.6 and 3-6.8 
through 3-6.12, as applicable. 

4-6 Articulating B o o m  - -  Upper B o o m  Examinat ion  
and Test.  For water tower apparatus equipped with an 
articulating boom, the upper boom shall be inspected and 
tested in accordance with 3-7.1 and 3-7.3 through 3-7,10, 
as applicable. 

4-7 Telescoping Boom Examinat ion  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 3-6.12, 3-8.1 through 3-8.7, and 3-8.9 
through 3-8.13, 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 jacks, 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 in not over 105 seconds. 

4-8.3 The water tower shall be retracted, the turntable 
rotation completed through 360 degrees, and then the water 
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tower lowered to its bed, after which a thorough inspec- 
tion 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 Examinat ion  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, or any sign of deterioration or blockage. 

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

(a) Inspect the brackets for loose bolts, cracked welds, 
or other discontinuities. 

(b) ( + )  Inspect all attaching welds. 

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

4-9.3.1" The discharge end of the water system shall be 
equipped with a valve. The water system shall be filled with 
water and the valve closed. 

N O T E :  For safety reasons, all air must be removed  from the 
system. 

4-9.3.2 The pressure on the water system shall be raised 
to 200 psi (1379 kPa). Care shall be taken during the test 
not to overheat the pump. 

4-9.3.3 The water tower shall be positioned at its max- 
imum horizontal reach as permitted by the manufacturer 
and rotated through 360 degrees. 

4-9.3.4 The water tower shall be positioned at its max- 
imum elevation as permitted by the manufacturer and 
rotated through 360 degrees. 

4-9.3.5" The waterway shall operate properly and with 
an absence of leaks during this test. 

4-10" Records. A proper record shall be completed for 
all tests of the water tower by the person responsible for 
the test. 

Chapter 5 Referenced Publications 

5-1 The following documents or portions thereof are 
referenced within this standard and shall be 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. 

5-1.1 NFPA Publicat ion.  National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 1901-1985, Standard on Automotive Fire Apparatus. 

5-1.2 ASTM Publ icat ions .  American Society for 
Testing and Materials, 1916 Race Street, Philadelphia, PA 
19103. 

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

ASTM B648-1984, Test Method for Indentation Hardness of 
Aluminum Alloys by Means of a Barcol Impressor 

ASTM E6-1986, Standard Definitions of Terms Relating to 
~lethods of Mechanical Testing 

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

ASTM E18-1984, Test Methods for Rockwell Hardness and 
Rockwell Superficial Hardness of Metallic Materials 

ASTM E92-1987, Test ~lethod for Vickers Hardness of 
Metallic Materials 

ASTM El14-1985, Practice for Ultrasonic Pulse-Echo 
Straz~fht-Beam Examination by the Contact Method 

ASTM E 165-1983, Practice for Liquid Penetrant Inspection 
Method 

ASTM E268-1984, Definitions of Terms Relating to Elec- 
tromagnetic Testing 

ASTM E269-1984, Definitions of Terms Relating to Magnetic 
Particle Examination 

ASTM E270-1984, Definitions of Terms Relating to Liquid 
Penetrant Inspection 

ASTM E500-1986, Standard Terminology Relating to 
Ultrasonic Examination 

ASTM E543-1987, Standard Practice for Determining the 
Qualmcation of Nondestructive Testing Agencies 

ASTM E569-1985, Practice for Acoustic Emission Monitor- 
ing of Structures During Controlled Stimulation 

ASTM E586-1987, Standard Definitions of Terms Relating 
to Gamma and X-Radiography 

ASTM E610-1982, Definitions of Terms Relating to Acoustic 
Emission 

ASTM E650-1985, Guide for Mounting Piezoelectric Acoustic 
Emission Sensors 

ASTM E709-1985, Practice for Magnetic Particle Examination 
ASTM E797-1987, Standard Practice for Measuring Thickness 

by Manual Ultrasonic Pulse-Echo Contact Method 
ASTM E1004-1984, Test Method for Electromagnetic 

Measurements of Electrical Conductivity 
ASTM E 1032-1985, A4ethod for Radiographic Exam ination 

of Weldments 

5-1.3 ASNT P u b l i c a t i o n .  American Society for 
Nondestructive Testing, Inc., 4153 Arlingate Plaza, 
Columbus, O H  43228. 

ASNT SNT-TC-IA-1984,  Recommended Practice, No. 
2O25. 

5-1.4 AWS Publications.  American Welding Society, 
Inc., 550 NW LeJeune Road, PO Box 351040, Miami, 
FL 33135. 

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

AWS D 14.4-1977, Classification and Application of Welded 
Joints for Machinery and Equipment. 

5-1 .5  SAE P u b l i c a t i o n .  Society of  Automot ive  
Engineers, 400 Commonwealth Drive, Warrendale, PA 
15096. 

SAE J959-1980, Lifting Crane, ~Tre-Rope Strength Factors 
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Appendix A 

This Appendix is not part of the requirements of this NFPA document, but h 
included for information purposes only. 

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 ap- 
paratus, combining the manufacturer's recommended 
checks with the suggested inspection procedures of this 
standard and any other checks found desirable by the 
department, to assure 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 
manufacturer or fire department instructors who have 
received special training in all phases of vehicle operations. 
Operators of fire department apparatus should complete 
a course in driver training and aerial ladder and/or 
elevating platform operational procedures, including posi- 
tioning on the fireground. Specific training should be given 
in procedures 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 lower- 
ing procedures 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 which 
perform analysis will provide service recommendations 
with their oil analysis report. In most cases, recommen- 
dations 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-2-5.7 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 ad- 
ditional metal is commonly known as a "glove." Base rails 
constructed in this manner are susceptible to corrosion be- 
tween 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 cannot 
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-2-7ol 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. 

3/8" _J 

3~00~//3'' Arc Weld~ 

Arc..~ W e l d e r  -It 1/16" - 45 ° --/ChamferB°th Si~_ ~ 
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r'- 17- 

Figure A-2-7.3.2 Hanger  for  T e s t  Cable. 

F i g u r e  A-2-7.3.9 Test Weight C o n t a i n e r .  

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. 

A-2-8.4.4 It is recognized that fittings may drip slightly 
during the test and such dripping is acceptable. However, 
any excessive dripping or steady leak is a sign of a develop- 
ing problem that should be corrected. 
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A-2-9 Report Form. 

Aerial Ladder Examinat ion  and Test Record 

Fire department company no. Test date 

Manufacturer 's  name 

Manufacturer 's  serial no. 

Aerial ladder first placed in service (date) 

Aerial ladder length Ladder material 

Reason for test 

Test location 

Weather conditions at time of test 

Temperature °F. Wind Velocity (estimate) M P H  

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-3-12.3.1 It is recommended that a valve or restrmting 
orifice plate be placed in the hose line where it connects 
to the elevating platform intake to throttle the water enter- 
ing the system. This allows only a controlled flow if 
something breaks during the test. 

A-3-12.3.5 It is recognized that fittings may drip slightly 
during the test and such dripping is acceptable. However, 
any excessive dripping or steady leak is a sign of a develop- 
ing problem that should be corrected. 

A-3-13 Report Form. 

Elevating Platform Examinat ion  and Test Record 

Fire department company no. Test date 

Manufacturer 's  name 

Manufacturer 's  serial no. 

Elevating platform first placed in service (date) 

Working height 

Reason for test 

Test location 

Weather conditions at time of test 

Temperature  °F. Wind Velocity (estimate) 

Results: 

A. 

M P H  

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-4-9.3.1 It is recommended that a valve or restricting 
orifice plate be placed in the hose line where it connects 
to the water tower intake to throttle the water entering the 
system. This allows only a controlled flow if something 
breaks during the test. 

A-4-9.3.5 It is recognized that fittings may drip slightly 
during the test and such dripping is acceptable. However, 
any excessive dripping or steady leak is a sign of a develop- 
ing problem that should be corrected. 

A-4-10 Report Form. 

Water Tower  Examinat ion  and Test Record 

Fire department company no. Test date 

Manufacturer 's  name 

Manufacturer 's  serial no. 

Water tower first placed in service (date) 

Working height 

Reason for test 

Test location 

Weather conditions at time of test 

Temperature  °F. Wind Velocity (estimate) M P H  
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