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I, David Smith, declare that:

1. I hold a Master’s of Science in Mechantcal Engineering from Brigham
Young University, Provo, Utah an MBA with an emphasis in product development from
the Marriott School of Management at BYU, Provo, and a Bachelor of Science Degree in
Mechanical Engineering from Brigham Young University Idaho, Rexburg, Idaho

2. fam alicensed professional engineer (P.E.) in the states of Utah and Idaho.
T am a Certified Safety Professional (CSP) in comprehensive practice. [ am listed as an
inventor on seven US Patents, with other patents pending. I started working at Alpine
Engineering & Design, Inc., a mechanical engiveering consulting firm, as an iotern in
2006 and have worked my way through positions of increasing responsibility to my

current position of President.
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3. Over the past 18 vears as an engineer, [ have consulted on the design of
hundreds of products and equipment ranging from coffee makes and blenders to exercise
equiproent to garbage trucks. Many of the producis I have consulied on incorporate
hinges. In my work [ bave also been directly responsible for engineering decisions
relating to work-at-height equipment including fixed ladders, portable ladders, mobile
stair cases, scatfolding, fall protection equipment and man lifis.

4. I am familiar with the disclosure, subject matter, and currently pending
claims of U.S. Patent Application 18/490,715 ( “the "715 Application™}.

5. ! have reviewed the examiner’s rejection based on U8, Patent Application
Publication No. 2003/0037412 to Lee (“the Lee reference”) and U.S. Patent No.
11,191,373 o Ng {“the Ng reference”), and disagree that the disclosures of these two
references render the invention obvious for a number of reasons.

6. First, it is my opinion that the Ng reference is non-analogous art to the field
of the clairas of the *715 Application. The Ng reference relates to brackets for hanging
pietures, while the preseunt tnvention relates to ladders. It 1s my understanding that a
reference can be shown o be analogous art based on two separate tests. The first test is
whether the reference 1s from the same field of endeavor. Here, the primary focus is on
what the references disclose. It is my opinion that the Lee reference is from the same
field of endeavor as the claims, as it discloses a hinge for collapsible ladders. However,
the Ng reference relates to a mounting device for hanging articles on a wall. The
disclosure of Ng is not related to ladders and is in fact a completely separate field of

endeavor. As an expert in the field, { would not consider picture hanging devices as bein
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in the same field of endeavor as ladders because ladders are not conventionally used as
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picture hanging devices, and picture hanging devices are not conventionally part of
fadders.

7. The second test for non-analogous art 1s whether the reference 1s reasonably
pertinent to the problem being solved. A mechaunical engineer facing the problem of
storing and supporting tools while on a ladder would have many known ways of hanging
tools that would be pertinent to address the problem, such as ladder top caps, trays, tool
belts, and similar devices common to ladders and tool users. However, the task of
hanging pictures and any problems assoctated with hanging pictures are far removed from
the problem of storing and supporting tools. Pictures are typically hung indoors in a
controlled environment. Ladders are commonly used and stored outdoors and need to be
designed with materials and components that are non-corrosive and capable of
withstanding the elements. Further, pictures are hung against a wall, When a picture is
hung from its top back side, a torque or moment is generated due to the force of gravity
acting on the center of gravity of the picture. The picture therefore contacts the wall at
the bottom to counteract the torque allowing the picture to hang flat against the wall. By
comparison, ladders typically have an empty space under the hinge when set up and
cannot support the bottom of whatever is being hung. Thus, to a skilled mechanical
engineer, an object hanging from the ladder hinge will not hang appropriately 1f it hangs
at all. Accordingly, a picture hanging bracket of Ng would not be pertinent to the problem
of supporting objects while on a ladder or at a ladder hinge because there would be no
lateral {e.g., wall) support for a picture below the hinge. The expected result of adding
an Ng bracket to the hinge would be an article that slips and rotates off of the bracket due

to lacking lateral support below the bracket.
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8. Further, the Ng disclosure, and the bracket in particular, are not pertinent
to the problem that would be faced by a mechanical engineer tasked to support tools at
the top of a ladder. Tools are repeatedly bung and removed from top caps, trays, and tool
belts. Picture frames and articles that would be supported by the Ng bracket are hung
and left in the hanging position rather than being hung and rehung multiple times a day.
Because of this, ANSI-ASC Al14 2, which 1s a satety standard for ladders that would be
followed by a skilled mechanical engloneer, requires testing a mintmum of 6,000 cycles
for components of a ladder. See Appendix A at §7.4.2. For all of these reasons, a person
having ordinary skill in the art (“"POSITA”) would not turn to Ng {or any other picture
hanger designs) to try and solve the problem of how to safely and securely hang tools on
a ladder while the ladder is in use. For these reasons, based on my professional
experience, the only way one would consider the teachings of the Ng reference as being
obvious to use to obtain the pending claims would be by using hindsight rooted in already
knowing the purpose and features of the claimed invention.

9 Additionally, even if the Ng reference was analogous art to the Lee
reference, it is my opinion that it would not bave been obvious to combine the Lee and
Ng references to arrive at the invention claimed in the "715 application. In the Office
Action, the Examiner contends that it would be obvious for a person having ordinary skill
in the art to have a hanging bracket such as the one taught by Ng because 1t “would be
useful to a worker on a ladder.” Final Office Action dated 25 March 2024 at p. 12,
Respectfully, the Examiner’s opinion is not supported by the cited references and would
1ot be obvious to a person having ordinary skill in the art lacking the Examiner’s

hindsight bias.
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10, First, ladder hinges, including the hinges of Lee, are not intended to be
weight bearing members, unlike other parts such as rails or rungs. Modifying a handle
or button for a hinge requires a clear motivation to do so because it affects both the safety
and functionality of the hinge and ladder overall. Persons having ordinary skill in the art
of ladders would not generally design hinges to bear surplus or irregular loads, particularly
those that would induce bending in the hinge components since doing so would atfect safety and
functionality of the hinge. Tools have various weights and sizes, so they would induce surplus or
irregular foads to the hinge components and would need to be specifically designed around and
tested for. Additionally, because hinge components such as the Lee handles are positioned far
oftset trom the center of mass of the ladder, the weight of hanging tools would risk tilting or tipping
the tadder. Thus, it would not be obvious to design hinge components to support potentially heavy
hanging objects such as tools. For these reasouns, tn my opinion, there is no motivation or
suggestion in Lee (or in the art in general at the time the "7135 application was submitted) for the
Lee handles to become weight bearing {e.g., tool bearing) members. Without a reason to
make them weight-bearing, there would be no reason to refer to the Ng bracket at all.

11, Even if there were a motivation to combine Lee with the teachings of Ng,
simply putting the bracket onto the hinge would violate basic engineering safety
principles which a POSITA would understand. Design for safety is critical in the design
and development of ladders. lLadders are consistently on OSHA’s Top 10 Most
Frequently Cited Standards, as shown, for example, in the appended top 10 lists for the
periods of October 2021 to September 2022 and October 2022 to September 2023, which
reflect the circumstances surrounding the filing of the current application. See

Appendices B and €. Even the Lee disclosure 1s divected to improving the safety of the
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fadder: “As described above, the hinge for the collapsible ladders having a safety
structure according to the present invention .. keep an operator sate during use of the
tadder.” Lee at para. {00241 Thus, to add a bracket for hanging tools to the hinge would
require significant structural design considerations and would need to be evaluated and
tested. The standard in ANSI-ASC A14.2 covers articulating ladders and is particularly

2

directed to “provide reasonable safety for life limb and property.” Appendix A at §1 2.
The standard further specifies that “design verification tests shall be conducted during
the initial evaluation of a specific product design and thereafter whenever there is a
change in the design, method of manufacture, or material.” 7d. at §7.1.5. It would be
critical to provide a load rating for the new bracket. An overloaded bracket could fail,
atlowing tools to fall and impacting and injuring those below the ladder. An engineer
having ordinary skill in the art would understand the importance of verification tests for
design changes or modifications, and ensuring weight bearing members, particularly
elevated weight bearing members are designed to hold a specified amount of weight. In
countrast, a picture hanging bracket such as one from Ng would be under no such stringent
requirements. A POSITA therefore would not have any motivation to turn to Ng to find
foad bearing brackets of the kind that could properly be used on an articulating ladder.
12, Further, an engineer would know that the added bracket would need to be
sufficiently large to hold tools. A skilled person viewing the apparent width of the outer
circular surface of the press part 508 of Lee would not find the press part S08 conductive
to adding a bracket of sufficient size for holding tools. The hinge of Lee appears to be
sized for a normal ladder, even it the patent drawings are not necessarily to scale. An

engineer would not have found 1t obvious to add an Ng-style bracket to the outer surface
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of the press part 508 as the outer surface is too small {probably about 1.5-2.0 inches
across}. A bracket attached to such a small surface would not be obvious to use for
holding a variety of tools, particularly since Ng shows that about half of the width Ng
bracket is taken up by the portions {30, 40} through which the fasteners attach the bracket
to a picture frame, thereby making any hanging opening (beneath center portion 20} very
small and not obviously suited for supporting normal tools. An engineer would first have
to decide to change the Lee reference before deciding that the bracket of Ng could be
added to 1t, and { do not see any reason an engineer would have done so.

13, Modifying the press part 508 of the hinge of Lee to be larger {e.g., to
accommodate a larger Ng bracket and therefore to support larger tools) would also not
have been obvious. Doing so would introduce additional forces/moments on the press
part 508 and the hinge itself, which would result in increased stress on the shaft of the
handle (7.e., a longer moment arm between the edge of the press part and the shaft) and
would require significant effort to redesign and re-verify compliance with the ladder-
related safety and manufaciuring standards. As an example, ANSI-ASC A14 .2 states “a
spreader or locking device of sufficient size and strength to securely hold the front and
back sections in the open position shall be a component part of each stepladder”
Appendix A at §6.1.9 {emphasis added}. Modifying the press part 508 by making it larger
{e.g., to accommodate a usetul Ng bracket 50} would decrease the strength of the tocking
device (press axle 500 and locking device S80 to which 1t 1s attached) and would require
significant analysis and testing for verification of compliance with the ANSI-ASC A14.2
standard.

14, For at least the above reasons, an engineer ot ladder desigoer would not
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have been motivated to combine the Lee reference with the Ng reference.

15 Additionally, articulating ladders and picture frames with mounting
brackets have both existed for many decades before the 7715 application was filed. H the
combination were indeed obvious, and there were teachings, suggestions, or motivations
to combine the teachings of Lee and Ng, it stands to reason that the combination would
have been made ages ago. As an expert in the field, I do not see anything in the cited
references or in the knowledge of a POSITA at the relevant time that would have provided
a design-based or market-based reason for a POSITA to modify lLee based on the
teachings of Ng to obtain the ladder of the claims of the 715 application. Instead, I can
ouly see the combination of these parts as a reconstruction of applied invention motivated
by hindsight.

16. 1 fturther declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment or both uuder section 1001
of Title 18 of the United States Code, and that such willful false statements may

jeopardize the validity of the above-referenced application or any patent issuing thereon.

Date:_6/17/2024
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Listing of Appendices

Appendix A Copy of “American National Standard for Ladders — Portable Metal
— Safety Reguitewents”/ANSI-ASC A14.2-2007, Awerican Ladder lustitute,
American National Standards Institute, Inc., approved August 20, 2007, {78 Pages}
Appendix B: Copy of website entitled “Commounly Used Statistics,” U.S.
Department of Labor, Occupational Safety and Health Administration, accessed

17 June 2024, available at https.//www. osha gov/data/commeonstats. (3 Pages)

Appendix €. Copy of website entitled “OSHA’s Top 10 Most Frequently Cited
Standards,” U.S. Department of Labor, Occupational Safety and Health
Administration, accessed 17 June 2024, available at

hitps://www. osha gov/toplOcitedstandards. (3 Pages)
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APPENDIX A

Copy of “American National Standard for Ladders -~ Portable Metal -~ Safety
Requirements” ~ ANSI-ASC A14.2-2007, American Ladder Institute, American National

Standards Institute, Inc., approved August 20, 2007, (78 Pages)
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ANSI®-ASC 414.2-2007
Revision of ANSI A14.2 2000

Secretariat

Americon Ladder Institute

Approved August 20, 2007

American Mational Standards Institute, Inc.

For information on possible errata sheets and other ANSI-ASC
Al4 Standards please refer to the Al website located af:
www.americaniadderinstitute.org
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American

Arn American National Standard implies a consensus

of those substantially concerned with its scope and
provisions. An American National Standard is intended
as a guide to aid the mamufacturer, the consurmer, and
the general public. The cxistence of an American
National Standard does not i any respect preclude
anyone, whether they have approved the standard or
not, from manufacturing, marketing, purchasing, or
using products, processes, or procedures not conforming
to the standard. American National Standards are subject
to periodic review and users are cautioned to obtain the
fatest editions.

The Amencan MNational Standards Tostitste does not
develop standards and will in no circumstances give
an interpreiation of any American National Standard.
Moreover, no persons shall have the right or authority
to issue an interpretation of an American National
Standard 1o the name of the American National
Standards Institute.

Cauntion Metice: This Amernican National Standard may
be revised or withdeawn at any time. The proceduces of
the American National Standards Institite require that
action be taken to reaffum, revise, or withdraw this
standard no later than five vears from the date of publi-
cation. Purchasers of American National Standards may
receive cmrrent information on all standards by calling
or writing the American National Standards Institute.
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ational Standard

FPublished by

American Ladder Institnte
481 M. Michigan Avenne, Chicago, TL 60611

Copyright© 2007 by ANSI-ASC A4
Al rights reserved.

No part of this publication may be reproduced in any
form, in an electronic refrieval system or otherwise,
without the prior watten perpussion of the publisher

Printed in the Umited States of Amertca
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Foreword

{(This Foreword is not a part of American National
Standard A14.2-2007 )

This standard on portable ladders is one of many
American National Standards prepared under the
sopervision of the ANSI Aceredited Standards Committes
on Safety in the Construction, Care, and Use of Ladders,
Al4 Subconymittees that report (o the American National
Standards Commitiee A 14 have developed all of the
standards. The subcommmittees are A4 1, Portable Wood
fadders; A14.2, Portable Metal Ladders; A14.3, Fixed

| adders, Al4.4, Job-Made Ladders; and A 14.3, Portable
Reinforced Plastic Ladders, and 14.9, Caling Mounted
Disappeanng Chmbing Systems.

Al standards, except A14.7 Mobie Ladders Stands

and Mohile Ladder Stand Platforas, derive from the
original American National Standards Safety Code for
Construction, Care, and Use of Ladders, which was first
approved on July 25, 1923, Revisions were approved on
April 11, 1935; Apnl 2, 1948; and November 10, 1952,

The carlier editions contained some freatroent of metal
and fixed ladders. Regmremends for these types were

removed from the 1948 revision because rapid development

in the metal ladder field warranted special consideration
and treatment of metal ladders, and fixed ladders (usually
metal} in separate standards.

The Metal Ladder Manufactirers Association is responsi-
ble for mnitiating the standard on portable metal ladders.
This group prepared the original draft and submutted 1t to
Standards Committee A 14 for consideration in May 1951,
Subconumnitiee A14.2 was then created to review the docu-
raentt and make any chaoges necessary to conforr o e
requueements of all the inderested groups. After considera-
tion and some revision by the subcommuttes, nearly 200
copies of the dralt were sent o various orgamzations and
wdividoals for review and commment. The suggestions
received were considered in the preparation of the final
draft, which was submitied o the Standards Committee
for letter ballot in December 1953, and approved in 1956
Subcommuttee A14.2 also developed the 1972 edition.

14 of 96
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Responding to a Consumer Product Safety Conumission
challenge 1n August 1975, the Al4 Conumittee mounted
a three-prong attack to upgrade the portable ladder stan-
dards within the consensus framework of developing
stapdacds. Three Task Forces — Anthropometric, Testing,
and Labeling — were established in October 1975

Without question the Testing Task Force carvied out the
most massive technically difficult task, which mnclnded
a significant amount of human-factors work. Gver 100
known ladder experts were schicited to join this task
force and provide their techmical expertise. The work
mvolved S0 meetings, over 400 test documents and the
use of numerous test Jadders over a period of nearly two
years. The cost of the project has been conservatively
estiraated at over $300.000.

At the August 11, 1977, joint mecting of the Testing Task
Force and the Al4 Advisory Conmmittee, 23 procedores
were presented. These procedurcs, with an accorapany-
ing rationale based upon statistical and human factors
data, were distributed to the three portable-ladder
subcommittees for review and incorporation into the
standards. Recommendations for nomenclatore, and

for care and use of ladders had been previcusly balloted.
In addition, the Ladder Use Survey Form and Bi-Level
Fall Victza Report Form (that have beeriincluded
the Appendixes), had also been balloted so the more
techrucal material from the Testing Task Force could
receive full attention of the three subcommmittees.

Test procedures were developed for three different appli-
catiogs, namely, design venfication, quabity control, and
m-service testing. Design veafication tests would gener-
ally be conducted on a one-time basis during the original
design development of the product and would usually be
destructive tests. The manufactiwer on an on-going basis
would conduct guality condrol tests; sorse of the tests
would be destroctive and some would be nondestructive.
Breservice tests would be conducted by the user ona
periodic basis and would be nondestructive in nature.
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ANSI A14.2-1981 was approved March 4, 1980 with an
effective date of March 4, 1982, This 2 vear period was
to allow the manufactorers the necessary lead time to
evaluvate their products for conformance to the 1981 edi-
tion of the three portable ladder standards, to redesign
and test their products where applicable, to design and
build the required manufacturing tooling and machinery,
and to convert their manufacturing operations 1o produce
the revised products.

During developruent of product for compliance with

the 1981 revision, expenience by some of the manufac-
turers indicated that the inclined Joad test was not practi-
cal when applied to all available length ladders. Also,
recommendations were received for clarifications i test
procedure descriptions. In the course of resolving these
questions, evidence was produced o warrant reodificaions
10 the label test requurements and further investigations
brought about changes in the label test specifications.

To allow ume for investigating these 1ssnes, the effective
date of the 1981 revision was postponed to Jone 4, 1982
and then to October 4, 1982, Ounce the issues were
resolved, ANST A14.2-1982 was approved with the
needed changes incorporated and an effective date of
Ociober 4, 1982,

In the 1990 revision, several 1ssues, which had arisen since
the 1982 revision, were addressed. Most significantly,
requirements were developed to cover the mumlfipurpose
articulated ladder. In addition the Iabel/marking section
iraproved the graphics as well as presented new labels.

Considerable effort went into preparing the 2000 revi-
sion to assure consistency between the Al4d.2 standard

Frick Knox, Chairman
Don Gibson, Vice Chatr
Ron Pietrzak, Admnistrative Secretariat

Organization Represented

Amertcan lusurance AssoCiation . .. ... . o

Awmertcan Ladder Jostitute. . ... . ... L
American Society of Safety Fugineers. .. ... ... ... .. ..

Associated General Countractors of Amertica ... ... ... ..

Canadian Standards Association. .. ... .. ... .. ..
Cosco Home and Office Products . .. ... ... ... ... .. ..

Disappearing Attic Stairway Association .. ........... ..
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for portable metal ladders and the new revisions of
Ald 1 (portable wood ladders) and A 14.5 (portable rein-
forced plastic ladders) standards.

T this current revision, several issues, which have ansen
sinice the last revision, are addressed. As a result of
efforts by an Articolated Ladder Task Force, additional
dynanuc festing has been added to the testing require-
ments for articulated ladders. Additionally, requirements
for ladders with a 375 pound duty rating, designated as
“Special Duty Type FAA” are now being incorporated
within the ANSE A14.2 and A14.5 standards.
Requirements for Special Duty Type TAA laddess were
previously developed and 1ssued in the ANST A14.10-
2000 standard. The A14.10 subcommittee was originally
formed in order to guickfy respond 0 a petition to ANSI
by cable TV and electiic companies for a lugher duty
rating ladder. After incorporation of the Special Duty
Type TAA requrerents tnfo the A14.2 and A14.5 stane
dards, the A14.10 standard will be withdrawn.

Eackh revision of the standard was processed and
approved for submittal to ANSIE by American National
Standards Commmuttee on Safety in the Construction,
Care, and Use of Ladders, Al4. Committee approval of
the standaed does not necessaxly mmply that all the coma-
mittee members voted for its approval.

Swuggestions for improvement of this standard are
welcome. They should be sent to the Amenican Ladder
Institute, 401 N Micligan Ave., Chicago, L 60611,

At the time it approved this standad, the Ald
Commuittee had the following members:

Name of Representative

Thomas Marray (Al

e ooy s Mare MeCommnell

................................... Farnest Harper

Michael Lorenzo (Al

..................................... Charles Burd

Jobn O’ Donovan (Alt)

...................................... Walter Dick
....................................... Erie Kruse

Terry Emerson (Al

.................................. Demms Williams

Brad Hudspeth (Alt)

PGR2026-00044
TRICAM EX1018



Amearican National Standord A14.2.2007

Hbnois Association of Bmlding Maintenance Comtractons . .. ... . .. i Carl Pedersen
James Weil (Al

International Brotherhood of FHlectical Workers ... ... . o James Tomasesks
International Brotherhood of Painters and Allied Trades ... .. . . . Pan Pensks
Mike Metz {AlD)

International Union of Brickayers & Allied Craftsmen ... ... o L Anthony Kassiman
Metal Tadder Manufactirers ASSOCIAlON . .. .. ... Dave Plotaer
Dale King (Al

National Fire Profection ASsocialion ... ... ... ... . Sammuel C. Cramer
Ronald Bennett (Al

National Frame Builders AssoCialion .. .. . Stan Virkler
Precision Ladders. .. Don McKinney
Steve Richey (Alf)

Risk Retenfion SeTVICes. . .. .. Paul B. Juaius
Robert G. Snubigross (Al

Scaffold Industry ASSGCI&tion ... ... . . e Adan Khioe (ALY
Steel Plate Fabrnicators AssoCialion. ... ... e Wallace Melvin
Underwriter's Laboratories . . ... .. . Hdgar Woltf-Klanymer
ULS. Consumer Product Safety CoOmmussion . .. ... .. . Thomas Caton™
Mark B Kumagai (Al*

LS. Department of Labor OSHA . . ... Virginia Fitzner™
Robert Bell (Alp*

Independent Specialisfs. ... Donald Bloswick

John E. Johnson
George H. Kyanka
Trving Ojalvo
Steven Cramer

*non-voting advisory member

Subcormittee A 14-2 on portable ladders, which revised this standard, consists of the following members:

Frick Konox, Chairman . Flotner
R. Bennett T. Schumit
. Gibson M. Silverman
I E. Johnson M. VanBree
¥ Krafchick K. Vidal
I. Dqalvo E. Woltf-Klamuer
'
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Portable

1. Scope and Purpose

1.} Scope

This standard preseribes rules governing the safe constroc-
tion, design, testing, care and use of portable metal ladders
of various types and styles. Ladder Types included are:

Working Load
Dty Ratlloag {.adder Type { poenxds}
Speaal Duty TAA 375
Exira Heavy-Duty IA 300
Heavy-Duty I 250
Medinm-Duty i 225
Light-Duty i 200

Fadder styles 1nclude ladder type step stools, portable
extension, step, trestle, sectional, combination, single,
platform, and articulating ladders, but excloding ladders
in and on mines, the fire services, maobile equipment,
howsting equipment, work platforras, antenna communi-
cations fowers, ransmission towers, utthity poles, and
climueys. It does not cover special-purpose ladders that
do not meet the general requuirements of this standard, nor
does it cover ladder accessories, including, but not himit-
ed 1o, ladder levelers, ladder stabiltzers or stand-off
devices, ladder jacks, or ladder straps or hooks, that may
be installed on or used in conjunction with fadders.

Note: Ladder type step stools are covered by A142 1t
18 recogmized that a step stool standard 15 onder develop-
ment. When the step stool standard is approved, Ald.2
will no longer cover ladder type step stools.

These requirernents are also mtended to prescabe rules
and criteria for labehng/marking of the kinds of portable
{adders cited in this standard, but exclusive of furmture
type step stools and special purpose Iadders. These
labehng/marking requurements do got apply to those sit-
uations where traimng, sopervision, or docomented safe-
ty procedores would be in conflict, or serve in liey of,
these labeling/marking requirements.
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1.2 Purpose

The porpose of this standard 13 o provide reasonable
satety tor hfe, bmb, and property. Tu order 1o develop an
effecuve safety program, the stagdard may serve also as
a hasis for purchase requirernents and for instractions 1o
personnel training, and in the preparation of motivational/
instructional material such as safety practices, manuals,
posters, and the like.

This standacd 18 also wtended to provide the mamfactuer,
purchaser, and user of metal ladders with a set of per-
formance and dimensional requirernents against which
this product may be compared. It 1s not the purpose of
this standard to specify all the detads of coastruction of
portable metal ladders. The loatations imposed are for
the purpose of providing adequate general reqanirernents
and testing methods peeded for consistency.

2. General

2.1 Ratienale
A rationale has been developed covering the specifica-
tions and performance requirements of this standard?

2.2 Application

This standard 19 1ntended for voluntary wse by establish-
ments that use, manufacture or evaluvate ladders. It 1s
also designied to serve as a guide to federal and state
avthorities or other regulatory bodies in the {formadation
of laws or regulations.

The methods emploved to ensure compliance with this
standard shall be determined by the proper regulatory or
admunisirative avthority.

ith the Secretariat. American Ladder
Avenue, Chicago, iL. 60611

The rationale is on file
Institute, 401 N. Mich
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2.3 interprefation

To secure viform application of this standaed, i 18
recorurpended that suggestons wvolving changes in
the requirements or disputes over 1{s interpretation
shall be referred to the following organization:

Ald Admnistrative Secretariat
American Ladder Institute

431 N. Michigan Ave.

Chicage, IL 60011

FAX: 312-673-6929
www.americanladdennstitite. org

I it is determned that your mguicy requires an interpre-
tation of the standard, the inguiry roust be submitted 10
wiiting and the Secretanat will forward the ingoiry to
the appropriate Suheommittee Chairman for committee
response.

In view of the many different kinds of ladders and the many
different condifions nnder which they are used, this stan-

dard should be lherally constroed considenng the rationale
{see 2.1). Tn cases of practical difficulty or under special-
service conditions, it 18 expected that the admimstrative

avthority will graut exceptions to the hiteral requirements
of thus standard or will peomt the use of alternate designg
or featuires, but only if equivalent safety is thereby secured.

2.4 Mandatory and Advisory Provisions
The word “shall” 15 to be understood as denoting a
mandatory requirement. The word “should” 15 to be
understood as denotng a reconmendation.

2.8 Equivalent
The word “equivalent” in this standard means a
construction, connection, or material providing
equal performance.

2.6 Effective Date

The requrements of this standard shall become effective
one vear after the date the revised A14.2 standard 15
approved by ANSI.

3. Related Standards

This standard 1s intended for nse 13 conjunction with the
following American National Standards (see Section 10):

American National Standard Safety Requirements for
Scaffolding, ANST A10.8-2001

Amertcan Nabonal Standard for Ladders — Portable
Wood — Safety Requirements, ANSE A14.1-2007

Amnerican National Standard for Ladders — Portable
Reinforced Plastic — Safety Regquirements, ANSI
A14.5-2007
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4. Definitions ond Nomenclature

Angle of inclination. The preferred prich for portable
non-self-supporting ladders.

Articulated joint. A hinge which can be locked in
O OF MO POsitions.

Articaiated ladder. A portable ladder with one or more
pairs of locking articolated joints which allow the ladder
to be set up in several modes such as a strarght or exten-
stort Jadder, with or without a stand-off, as a regular or
double front stepladder, scaffold or work table.

Back leg (vear rail). The support members of a self-
supporting portable ladder back section. The back legs
are joined by rongs, hars, rear braces or other bracing (o
forma the back section.

Combination ladder. A portable ladder capable of
being used either as a stepladder or as a single or exten-
sion fadder. It may also be capable of being used as &
trestle ladder or a stairwell ladder. Tts components may
be used as single ladders.

Buty rating. The combimation of {actors, inchuding,
but not Hnuted to, ladder types and design {eatores,
which mnply service capability.

Extension ladder. A non-self-supporting portable ladder
adjustable tn length. It consists of two or more seclions
traveling in goides or brackets or the equivalent and so
arranged as to permit length adjustment.

Extension trestie ladder. A self-supporting portable
ladder, adjnstable 1n length, consisting of & trestle ladder
base and a vertically adjostable extension section, with
a soitable means for locking the ladders together

Highest Standing Level. The vertical distance.
expressed m feet and inches, from the uppermost ning
or step the chmber 13 advised to use to the honzontal
plane of the ladder base support, with the ladder in the
preferred climbing position.

Inside clear widih. The distance between the mnside
flanges of the side rails of a ladder,

Ladder. A device incorporating or employing steps,
rungs, of cleats on which a person may step to ascend or
descend.

Ladder foot, shoe, or slip-resistant bearing surface.
That component of ladder support that is in contact

with the lower supporting surface.

ELadder Type. The designation that identifics the
working foad.

Marking. Any sign, label, stencil, or plate of a prumary
hazard or informational character, or both, affixed, paint-

ed, bumed, stamped or erabossed on a ladder surface.
(See Appendizes A and B)
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Maximem extended length or maximom working
Iength. The wtal length of the extension ladder when the
middle or intermediate and top or fly sections are fully
extended (maintaining the required overlap).

Permanent deformation (set). That defonmation
rernaining in any part of a ladder after all external loads
have been removed.

Biteh. The included (acute) angle between the horizontal
and the ladder, which is measured on the side of the lad-
der opposite the climbing side. It 15 usvally expressed as
the ratio H/L, which is the horizontal distance H from
the base of the ladder to the supporting swrface divided
by the working length L of the ladder.

Plastic top cap. Molded thermoset or thermoplastic
upperntost horizontal member of a portable stepladder.

Blatferm. A landing surface that s used as a wodking
or standing location.

Platform ladder. A self-supporting portable ladder of
fixed size with a platform provided at the wtended ngh-
est standing level.

Portable ladder. A ladder that can readily be moved or
carried, nsuaily consisting of side rads joined at intervals
by steps, rngs, cleats, or rear braces.

Rail The side members joined at intervals by rongs,
steps, cleats, ot tear braces.

Rear braces. Crosspicces or diagonals (in the hack
secuon of a self-supporting ladder) not wtended for
climbing, which may be spaced at any interval.

Rungs, steps, or cleats. Ladder crosspieces that are
intended for use by a person in ascending or descending,

Scaffold. A temporary elevated platform and i(s supporting
stracture used for supporting worker(s} or matenals or both.

Section

{1} Bottom or base section. The lowest section of
a non-self-supporting portable ladder.

{2} Top or fly sectivn. The nppermost secthon of

a non-self-supporting portable ladder.

{3) Middle or intermediate section. The section
between the top (fly) and bottom {(base) sections of
a non-self-supporting portable ladder

Sectional ladder. A non-self-sopporting portable
ladder, nonadjustable in length, consisting of two or
more sections, and so constructed that the sections
may be combined to function as a single ladder.

Single ladder. A pon-self-sopporting portable ladder,
nonadjostable in length, consisting of one section.

Size. The quantitative description of the length of the
ladder. Methods of defining size are presented in the
individeal standards.
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Special-porpose ladder. A portable ladder that 1s etther
an experimpentally designed ladder or 3 modification or
assemblage of Al4 approved requirements for design,
testing or constroction features of one of the general-
purpose ladders detined elsewhere 1o s secion, 1 order
to adapt the ladder for special or specific cimbing wses.

Stand-off. A means by wluch a ladder may be erected at
some bonzontal distance away from 188 upper sapport poimnt.

Stepladder. A self-supporting portable ladder, nonad-
justable in length, with flat steps and hinged base.

Step stool (ladder type). A self-supporting, foldable,
portable ladder, nonadjustable 1 length, 32 inches orless 1o
size, with flat steps and without a pad shelf, designed so
that the ladder top cap as well as all steps can be climbed
on. The side rails may continue above the top cap.

Step surfaces. The clear portion of steps, mmngs, or
cleats on which a person may step while ascending or
descending ladder.

Straight ladder. An artculated ladder where all of the
sections are in-fne.

Test failure. Damage or visible weakenmung of the ladder
structure or a component, except where otherwise
defined by the test protocol.

Test Joad. The applied load vsed to demonstrate comph-
ance with performance test requirements.

Top cap. The uppernost honzontal member of 2
portable stepladder or step stool.

Top step. The first step below the top cap of a portable
stepladder or step stool. Where a ladder s constructed
without 2 top cap, the top step is the first step below the
top of the vails.

Trestle (double front) ladder. A self-supporting
portable ladder, nore-adjustable 1o length, consisting of
two sections, designed to he able to be chabed on by
two (23 individuale siodtancousty, one (1) per side and
hinged at the top to fonm angles with the base.

Ultimate faibure. The collapse of the ladder structure

or, where applicable, a component thereof.

Uncoated vinyl fooring. In this standard, it shall be the
Classic Corlon vinyl flooring from Armsironyg.

Visual damage. Damage evident by visual inspection.
¥izual inspection. Inspection by the eye without recourse
to any optical device except prescription eyeglasses.

Working fength. The length of a noneself-supporting
portable ladder measured along the rails from the base sup-
port point of the ladder to the point of bearing at the top.

Working load. The maximom applied load, including
the weight of the user, materials, and tools which the
{adder 1s to support for the intended nse.
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5. General Requirements

Specific design and construction requirerugnis are mini-
mized 1n this standard because of the wide variety of
metals and design possibidities. However, the design
shall have such characteristics as to produoce a ladder of
sufficient strength and stiffluess to meet the performance
requireraents of this standard and shall produoce a ladder
without stroctiwal defects or accident hazards such as
sharp edges, burrs, and the like.

Wihle thas standard addresses known performances
1ssues, if is based on current designs and materials of
construction. Alterpative designs and materials may briong
new 1ssues that are not presendly addressed. Therefore,
1 addinon to the requirements of tus standard, each
design/material configuration must be carefully evaluated
according to sound engineering practice to assure a
fadder that meets its intended use.

8.1 Flare

Because of the varied conditions and the wide variety of
tadder uses, ladders may be designed with parallel side
rails, with stde rails varying uniformly in separation along
the length (fapered), or with side rails flaning at the base.

5.2 Side Rails

The design of the side rails shall be soch as to ensure a
product that will conform to the requirements of this
standaed.

5.3 Rung and Step Spucing

The spacing between ladder rungs or steps shall be on
12-1nch centers £ U8 inch, except for step stools where the
spacing shall be uniform but not less than & 1oches £1/8
inch nor more than 12 mches +1/8 inch measured along
the side rail. On articulated and conybination ladders, the
12-inch spaciog shall be maintained across hinged sections.

Mote: Stepladders with the top step 18 inches below the top
cap and the bottom step 6 inches above the base support are
peroxitted as an alternate means of constoicton. o this case
the top step may be used for stepping purposes. When the
top step is 18 inches below the top cap, provision should
be made to resirict inadvertent stepping into the opening.

5.4 Rung Connections

Rung-to-side-rail or step-to-side-rail connections shall
be so constructed as to ensire sufficient rigidity and
strength o conform to the requirements of this standared.
Al connections shall be niveted, welded, swaged, fastened

shiall be corrogated, serrated, knurled, dirapled, or coated
with a slip-resistant matenial, across their entire width.
Provided the overall ship-resistant characteristics axe not
conprontised, interruption in the slip-resistant surfaces
is permaissible if necessitated by operational and/or struc-
tural requirernents or other considerations that could
affect safety or function.

8.6 Hardware

Hardware shall meet the requirements for the ladder’s
contporent party and shall be of a matenal that is
profected against corrosion unless 1tis inherently
comnsiog-resistant. Metals shall be so selected as o
avoid excessive galvanic action.

8.7 Burrs, Bolts, Rivets, and Welds

Al workmanship shall be {ree from burrs in excess of
1/64 inch.

5.8 Angle of Inclination

The angle of mchination for single and extension {adders,
and articulated ladders, and combination fadders when
used as a sipgle ladder, shall be 75-1/2°. The angle of
inchination for artculated ladders vsing nngs, when
used as a single or extension ladder shall be 75-1/2°,

bt the tread portion is not required 1o be bortzondal.

For articulated or combinauon ladders using steps,

this angle may range from 70° t0 75-1/2°, to the extent
necessary to permit the tread portion of the steps to be
horizontal (fevel).

5.9 Plastic Top Caps

Top cap shall be marsfactured in a controlled process
vielding good commercial workauanship of the part.
Finished component shall meet specified dimensions,
possess a mnimoan of shorts or vouds, be reasonably
free from distortion or warping, discoloration and
excessive sink marks or parting line flash.

6. Specifications

6.1 Stepladders

6.4.1 Btepladder Size. The size shall be measured
along the front edge of the front side rail, including
top cap and foot, with a tolerance of £ U2 inch, and
shall be within the limits as follows:

Dty Rating Ladder Type Size (feet}

with a locking type bolt or other permanent means. Special Duty IAA 3-12

Extra Heavy-Duty {A 3-20

5.5 Rungs, Steps, and Platform Heavy-Duty 320

Those surfaces of rungs, steps, and platforms designed Mediwm-Duty It 3-12

for use 10 ascending, descending, working, or standing, Light-Duty i 3-6
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6.1.2 Slope. Slope 13 the angle of the side rads or
back fegs with respect to the vertical and is expressed
as the horizontal deviation from the vertical per unat
length of the member. Stepladders shall be constnicted
so that when they are 1n the open position, the slope
of the frout section 1s not less than 3-1/2 mches, and
the slope of the back section i1s not less than 2 inches,
{or each 12-1nch length of side rail.

6.1.3 Width and Spread. The mimmum inside clear
width at the top step shall be 12 inches. From top to
bottom the spread between the side rails shall increase
a mininnun of 1-1/4 inches per foot of side rail length.

6.1.4 Steps. Steps shall be parallel and level within
1/8 inch (see 3.3).

6.1.5 Step Width. The nunimum width of the step
or tread shall be 3 inches.

6.1.6, Bucke! (Paif) Shelves. Where bucket shelves
are an integral part of the stepladder, they shall be s0
{astened that they can be folded up withan the ladder
when the ladder 15 closed. On ladders eight {eet or
less 10 length, the shelf shall be designed so that it
must be folded before the ladder can be closed, or
during the closiag of the ladder the shelf shall fold
and the bucket shelf arms shall not project beyond
the front rasl frame surfaces facing the user.

6.1.7 Back Section. The back section may be designed
with any type of rear braces as long as it meets the
general and testing requirements {see Section 7).

6.1.8 Feet. The bottoms of the four rails shall be
made of or covered with slip-resistant material. The
dimensions of the slip-resistant swface shall not be
less than the dimensions of the projected area out-
lined by the cross section of the end of the rasl.

6.4.9 Spreaders. A spreader or locking device of
sufficient size and strength to securely hold the [ront
and back sections in the open position shall be a
component part of each stepladder. The spreader
shall not be more than 6-1/2 feet above the lower
support swface and shalf have all sharp points or
edges covered or removed to protect the user. For
ladders using double sets of spreaders, the foregoing
height linmtation applies only to the lower set.

6.1.10 Plastic Top Caps. Specification of the particu-
lar resin, filler and additives are the responsibility of
the manefacturer, who shall ove consideration that
certain requirements are aclyeved. All filled thenmo
plastics shall have e appropaale coupling apord and
adequate vitraviolet whibitors should be incorporated.

The assembled part shall be desigued to exhibat satisfac-
tory corrosion resistance, outdoor weathering, thermal
stability, and structural integrity under the stipulated
thermal conditions ontlined in the standard.
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6.2 Single and Extension Ladders

6.2.1 Single Ladder Width. The minimuny inside
clear width shall be not be less than 12 inches for
ladders 10 fect and under and shall increase 1/8 inch
for each additional foot of length.

6.2.2 FExtension Ladder Width. The nunmmum inside
clear width between side rails of the fly or intenmediate
section shall not be less than 12 inches. The munimum
wside clear width between side ratls at the bottom of
the base section shall not be less than the following
dimnensions:

Ladder Size Minipeum 1aside
{feat) Clear Width (inches)
Up to and including 28 14

Over 28, up to and including 40 15

Orver 40, up to and including 72 18

#.2.3 Single Ladder Size. The size of a single ladder
18 designated by the overall Jength at the side rasl,
excloding any foot or end cap, with a tolerance of
+1/2 mch. Single ladders shall not exceed the sizes
spectfied 1 Table 1.

6.2.4 Extension Ladder Size. The size of an exten-
sion ladder 15 designated by the som of the lengths of
one side rail of each section measured along the side
ratls, excluding any foot or end cap. A tolerance of
+3 inches per section shall be allowed. Extension
ladders shall not exceed the sizes specified in Table 1.

Extension ladders shall be marked to indicate both
the total length of sections and the maxioum extend-
ed length or maxowum working length.

6.2.5 Overlap and Bearing Lengih. Fach section of
a multi-section ladder, whean fully extended 1u the
Incked -vse posiion shall overlap the adjacent
section as indicated 10 Table 2. Bearing length s
deternuned by perflommance tests.

6.2.6 OGverlap Controf. Fxtension ladders shall be
equipped 1 such a manner that the ladder cannot be
wsed with an overlap less than the numimum specified
in Table 2. Designs employing ladder lock location,
mechanical stops, or the equivalent are acceptable,
but not those depending upon puliey location.

6.2.7 Extension Locking Device. The extension lock-
ing device shall be designed to withstand all pedomm-
ance tests. Locks may be any design, such as gravity,
spring-action, rope-operated, or stationary types.

A section incorporating locks that result in the
elirmunation of a rong in the section or one not intended

‘One preferted system is & minismum of 0.257
(Hindered Amino Light Stabilizer) and 0.12% antioxidant.

7

by weight of HALS
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Yable 1§

Single and Extension-ladder Size

Pty Ratlag and Type Single Ladder

Two-Section Three-Section

{feet) {feet)
Special duty - Type IAA Up to and including 16 Uy to and including 32 Up to and inchuding 36
Extra heavy-duty - Type A Up to and including 30 Up to and including 60 Up to and including 72
Heavy-duoty - Type { Up to and wctuding 30 Up to and indluding 60 Up to and including 72
Medium-duty - Type H Up to and including 24 Up to and incloding 48 Up to and including 60
{

Light-duty - Type 1 Up

o and including 16

Up to and including 32 -

for separate use becauvse of pon-compliance with single
{adder requirernents shall inchide a permanent mark-
rag®, 1o letters oot less than 1/8 inch high, such as:

Caution — This Ladder Section bs Not Besigned

for Separate Use

*labels qualify as permanent markings provided they
comply with Section 7.6,

In ficu of the above marking, permanently attached

stops shall be provided to prevent removal of the see-

tion. Permanently attached stops are considered to be

those that would require cutting or drilling, or similar

forcible means, for removal.

6.2.8 Rope and Puliey,

6.2.8.1 Extension ladders 20 feet and longer shall
be eqpupped with a rope and pulley. The pulley shall
be attached to the ladder 10 such a manser as not (o
weaken either the ruugs or the side cadls. Fasteorng
means to secuee the pulley shall uot be construed as
weakening the rungs, provided the rungs meet the
applicable rong beading strength test. The pulley
shall be not less than oue teh in diameter, weas-
ured at the base of the shelve.

6.2.8.2 The rope used with the polley shall be not

fess than a nominal 5/16 inch 10 diameter, shall have
& mintom breaking strength of 560 pounds, and

shall be of sufficient length for the purpose 1ntended.
O three-section ladders, on the fly section ouly, wire
cable maay be wsed in the rope and pulley hook-up.
The cable shall be not less than 8 inch in dismeter.

Table 2

Minimum Required Overlop
for Extension Ludders {inches)

Two Three
{.adder Size (feet) Section Section
Up to and inchuding 32 34 33
Over 32, up to and including 36 46 45
Over 36, up to and including 48 58 57
Over 48, up to and weluding 72 70 69

6.2.9. Shoes, Spurs, and Qther Skip-Resistant
Dievices. BEach rail of a single ladder and cach rail of
an extension ladder base section shall be provided
with a means of shp resistance secured to the lower
end of the ladder rail and designed to function at the
specified angle of inclination. Such devices inchude,
bt are not Hmted to, safety shoes, spurs, spikes,
conformable shoes, and flat or radiused tread feet.

6.2.18 End Caps and End Closures. End caps shall be
provided on the opper end of each side rail of the fly
or intermediate section of an extension fadder and on
a single ladder. End closiees or equivalent protection
against sharp edges and snagging shall be provided on
the bottom of each side rail of the {lv or intermediate
section when it operates on the front of the base section,
or on the wp of the base section when the fly or inter-
mediate section operates 18 the rear of the base section.
Eand closures on the bottom of the fly or intermediate
sections, when suitably desigoed in accordance with
6.2.9, ay serve as Jadder shoes where the unit permits
the sections to be taken apart.

6.3 Trestle {Double Front} and Exdension

Trestle Ladders
§.3.1 Size. Trestle ladders, or extension sections, ot
base sections of extension trestle ladders, shall be sized
as {ollows:
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Duty Rating and Type Trestle Extension Trestie
Special Duty - Type [AA 3-12 -

Extra Heavy-Duty - Type [A 3-20 06-20
Heavy-Duty - Type | 3-20 G20
Medium-Duty - Type 1l 3-12 6-12
Light-Puty - Type i 3-6

A tolerance of +2 inches, -1/2 inch. shall apply to all
sections. In no case shall the extension section size
exceed the base-section size.
6.3.1.1 Trestle { Double Front) Ladder. The length
of the side rails measnced along the front edge,
including the foot or shoe designates the size of
a trestle ladder.
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6.3.1.2 Extension Trestie Ladder. The size of an
extension trestle ladder 1s designated by the length
of the wrestle ladder base along the front edge of
the side rail, including the shoe.

6.3.2 Width. The minimum inside clear width of the
trestle or extension section at any point shall not be
less than 12-1/2 inches. The width spread shall not be
less than 1-1/4 inches per foot of side rail length.

6.3.3 Base Spread. The spread when the base section

15 open shall not be less than 5-1/2 inches per foot of

base section side rail.

6.3.4 Extension Trestle Overlap. The extension section

of the extension trestle ladder, when fully extended,
shall overlap the base section as indicated 1n Table 3.

Table 3

Minimum Reguired Extension
Trestie Lodder Overlap

Base Section Size {feet)

Overlap (inches)

6

~
S

up to and mcluding 8 34
o and including 12 46

up o and including 16 58

ver 16, up to and including 20 70

6.3.5 Overlap Conirol. Extension trestle ladders shall
be equipped 1n such 3 manoer that the ladder cannot be
used with an overdap less than the mimmom specified
in Tahle 3. Designs employing ladder lock locations,
mechanical stops, or the equvalent are acceptable.

6.3.6 Extension Locking Device. The extension lock-
ing device shall be designed to withstand all load tests.

6.3.7 Spreaders. A spreader or locking device of
sufficient size and streneth to securely hold the front
and back sections in the open position shall be a
component of each trestle ladder. The spreader shall
have all sharp points or edges covered or renmoved
to protect the user. When double sets of spreaders
are used, the lower set shall not be more than 6-12
feet above the lower support surface. Un extension
trestles where the extension guidance systen serves
as the spreaders, its location may be more than 6-1/2
{eet above the base.

6.3.8 Feet. The bottoms of the four rails of the tresile
fadder and the base section of an extension trestle

ladder shall be made of or covered with slip-resistant
matenial. The dimensions of the slip-resistant surface
shall not be less than the dinzensions of the projected
area outlined by the cross section of the end of the rail.

6.3.8 End Caps and End Closures. Eaod caps shall
be provided on the upper end of cach side rail of the
extension section of an extension trestle ladder. End
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closures or equivalent protection against sharp edges
and snaggmng shall be provided on the bottom of each
side rail of the extension section. End closures on the
bottom of the extension section, when suitably
designed, may serve as ladder shoes where the naoit
permuts the sections to be taken apart.

&.4 Platform Ladders

&.4.1 Size. The size of a platform ladder s designated
by the overall length as determined by the length of
the frout edge of the front side rail from the top of
the platform 1o the base of the ladder, including any
foot or shoe, with a tolerance of +1/2 inch and shall
be within the liaits as follows:

Dty Ratiag

Ladder Type Size (feet)

Specaial Duty 1AA 2.8
Exira Heavy-Duty IA 2-18
Heavy-Duty I 218
Medium-Duty a 2-10
Light-Duty il 2-4

6.4.2 Siope. Slope 18 the angle of the side rails or
back legs with respect o the vertical and 18 expressed
as the honizontal deviation from the vertical per omit
Iength of the mermber, Platform ladders shall be so
constructed that when 1n the open position, the sfope
of the front section 1 not {ess than 3-1/2 inches, and
the slope of the back section is not less than ope inch,
for each 12-inch length of side rail.

6.4.3 Width and Spread. The mmmom inside clear
widdth at the platfoamn ¢hall be 14 mches for Type TAA,
Type 1A, Type 1 and Type I ladders and 13 mches for
Type I ladders. The width spread shall not be less
than 1-1/4 inch per foot of side rail length.

6.4.4 Platform. The platform area shall be at feast

20 1nches helow the top of the ladder. The platform
area shall not be less than 200 square inches for Type
IAA, Type IA, Type T and Type I ladders, and not
less than 130 sguare mnches for Type I ladders. The
platform shall not extend more than 1-1/2 inches
beyond the hack mil.

6.4.5 Top Rail The back legs and side rads of a
platdorm-type ladder shall extend at least 20 inches

of vertical height above the top of the platform and
shall be comnected with a top member to {orm a three-
sided rail. Bguivalent constroction may be provided.

6.4.6 Spreaders. Fxtra spreaders shall be provided on
all ladders greater than six feet in size. Unly ladders
six feet or under may vse the platform hinging devics
as the spreader if the device locks the Tadder open. The
spreaders shall bave all sharp points or edges covered or
removed 1o protect the user. The spreader shall not be
more than 6-1/2 feet above the lower support swface.
For ladders where dounble sets of spreaders axe used, the
foregoing height limtation applies only to the lower set.
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6.4.7 Feet. The bottorns of the four rads shall be
made of or covered with slip-resistant material.

The dimensions of the slip-resistant surface shall
not be less than the dimensions of the projected area
outlined by the cross section of the end of the rail.

6.4.8 Other Requirements. The requirements of 6.1.1
through 6.1.9 that are not in conflict with 6.4.1
through 6.4.7 shall also apply to platform ladders.

4.8 Combination Ladder

6.5.1 Size. When the cornbination ladder 1s used as a
seif-supporting ladder, the size 15 designated by the

length of the ladder, measured along the front edge of

the front side rail from the bottom of the foot to the
top of the top cap, or to the top step when no top cap
is used, with a tolerance of +1/2 inch, and shall be
within the lunits shown in Table 4.

When the combination ladder is used as an extension

{adder, the maxumum extended length ¢hall be atleast

twice the stepladder length less 3 feet. The stepladder

{ength and the maximmm extension ladder length shall

be within +1/2 wnch of the size indicated on the label,

Table 4

Combinafion Ladder Size

steps are used 1 the rear section, the step surfaces
shall be paraliel within +1/8 inch with the step sur-
{aces in the front section when the ladder 15 used as
a stagle or extension ladder.

6.5.5 Step Width. Where used, the mustmanm width of
the step in the front section only (stepladder section)
shall be 3 inches.

6.5.0 Bucket (Pail) Shelves. Where bucket shelves
are provided they shall be in compliance with Section
S lsand 755 st reguuenenls.

6.5.7 Feet. The bottoms of the {our rails shall be
made of or covered with slip-resistant material.

The dimensions of the ship-resistant surface shall
not be less than the dimensions of the projected area
outlined by the cross section of the end of the rail.

6.5.8 Spreaders. A spreader or locking device of
sufficient size and strength to securely hold the front
and rear sections in the open position shall be a com-
ponent part of each combination ladder. The spreader
shall have all sharp points or edges covered or remaoved
to protect the user. The spreaders shall not be more
than 6-1/2 fect above the base supporting swface.

6.5.9 Extension locking device. The extension locking

Length in Feet

Puty Rating and Type Minimum Maximum
Special duty - Type IAA 4 10
Extra heavy duty - Type 1A 4 10
Heavy duty - Type 1 4 10
Mediuwm duty - Type {1 4 10
Light duty - Type Il 4 6

6.5.2 Slope. Slope is the angle of the front side rails
{stepladder section) or the rear side rails (stagle or
extension-fadder section) with respect o the vertical
and is expressed as the honzontal deviation from the
vertical per unit length of the member. Combination
{adders shall be so constructed that when in the open
posiaon for pse as a stepladder, the slope of the fromt
section 1s not fess than 3-1/2 inches, and the slope

of the back section is uot less than 2 1oches for cach
12-inch tength of side rail.

6.5.3 Width and Spread. The minimoun 1oside clear
width between front side rads at the top step shall

be 12 inches. From top to bottom the spread shall
increase a munimmnm of 1-1/2 inches per foaot of side
rail Jength. The inside clear width of the rear section
{extension or single ladder section) shall be 12 inches.
6.5.4 Stepsy and Rungs. Fither steps or rungs may

be used on the front and rear sections. Step surfaces
shall be parallel and level within £ 1/8 inch. When

device shall be designed to withstand afl load tests
without test {ailure (see also Section 7.3.4.5).

6.5.18 Stops. Combination ladders shall be equupped
1 such a manoer that the ladders, whern used as
extension ladders, shall vot exceed the maxinunm
working lengths specified by the mamsfacturer.
Desigus employing ladder fock locaton, mechanical
sfops, or the equivalent are acceptable.

6.5.11 End Caps. Fnd caps shall be provided on the
upper ends of each side rad of a combination section
when the radd is not otherwise capped.

6.6 Step Stools {Ladder Type)

6.6.1 Size. Step stool size shall be 32 inches or less
measured along the front edge of the {rount side raif,

inch. The front side rails may contimme around and over
the top cap, but such side rail extension is not consid-
ered part of the ladder size. Thie standard does not
cover Type IAA ladder type step stools (see 82.1.1).

6.6.2 Slope, Slope 1s the angle of the side rails or back
legs with respect to the vertical and 1s expressed as the
horizontal deviation frons the vertical per unit length
of the member. Step stools shall be constructed 50
that when in the open position. the slope of the {ront
section is not less than four inches, and the slope of
the back section is not less than 2-1/2 inches, for each
12-inch length of side rail.
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6.6.3 Width and Spread. The minumum 1uside clear
width at the top step shall be 10-1/2 inches. The
mimimun: outside width at the rop cap shall be 12
inches. From top to bottom the spread between the
side rails shall increase a roroipwmm of 1-1/4 iaches
per foot of side rail length.

&.6.4 Steps. Steps shall be paraliel and level witlun
the tolerance specified {see 5.3). Excluding the inter-
val between the botiom step and the support surface,
the steps and top cap shall be uniformly spaced at
intervals of 8 to 12 tuches.

6.6.5 Step Width. The mimmum width of the step or
tread shall be 3 mches.

6.6.4 Back Secfion. The back section may be desigued
with any type of rear braces as long as it meets the
General and Test requirements (See Section 7).

6.6.7 Feet. The bottoms of the 4 raifs shall be made
of or covered with slip-resistant material. The dunen-
sions of the ship-resistant sorface shall not be fess
than the dinsensions of the projected area outlined by
the cross section of the end of the rail.

6.6.8 Spreaders. A spreader or locking device of
safficient size and strength to securely lock the front
and back sections in the open position shall be a
component part of each step stool. All sharp points or
edges shall be covered or removed 1o protect the user.

6.6.9 Top Cap. The top cap shall be of sufficient
strength and ship resistance to permt ifs use as a
climabing surface. fts size shall be not less than

12 inches wide and 4-3/4 inches deep. The top cap
shall not overhang the Jadder in any direction in
excess of the dimensions of the attaching hardware
or the equivatent. The top cap shall aot be split for
folding the ladder.

6.7 Articuloted Ladders

6.7.1 Articulated Ladder Size. When the articulated
ladder 15 vsed in 2 stepladder mode, the size 15 desig-
nated by the length of the ladder measured along the
front edge of the front side rail fron: the bottom of the
foot to the center of the pivot pin of the hinge, with a
tolerance of +1/2 1ach, and shall be within the lunits
as follows:

Duty Rating Ladder Type Stze (feet)
Special Duty TAA Not Provided
Extra Heavy-Duaty 1A 3-15
Heavy-Duty I 3-15
Mediom-Duty it 3-12
Light-Duty it 3-6

This standard does not cover Type 1AA articulated
ladders (See 8.2.1.1).
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When the articulated ladder is used in a straight or
extension ladder mode, the size is designated by the
overall length at the side rail, including any feet and
hinges, with a tolerance of £1/2 inch, and shall be
within the lunits as follows:

Duty Rating Ladder Type Stze (feet)
Spectal Dty IAA Not Provided
Extra Heavy-Duty {A Not to Exceed 30
Heavy-Duty I Not to Exceed 30
Medium-Duty il Not to Exceed 24
Light-Duty 1 Not to Exceed 12

6.7.2 Slope. Slope 15 the angle of the {ront side rails
or the rear side rails with respect to the vertical and 18
expressed as the horizontal deviation from the vertical
per ot length of the member. Articsdated ladders
shall be constructed so that when the ladder is in

the open position for use in the stepladder mode, the
siope of the front section is not less than 3-U2 mehes,
and the slope of the back section 1s not less than 2
mches, for cach 12-inch length of side rail.

If the ladder permits use 1n the double front steplad-
der mode, the spread whea the ladder is open shall
not be less than 3-1/2 ches for each 12-inch length
of side rail.

5.7.3 Width and Spread. The minimwn inside clear
width at the top step when set up 1n a stepladder

mode shall be 12 1aches. If the ladder i provided with
a straight back section, then the front section’s mini-
v oviside width at the bottom support shall exceed
the width at the top of the rails by 1-1/2 inches per
foot of ladder length when measured to the outside of
the top side rails. i the ladder 1s provided with both a
front and back section which spread, then both sec-
tons’ minimpm outside width at the bottom support
shall exceed the width at the top of the rails by 1-1/4
raches per foot of ladder length when raeasured to the
cotside of the top side rails. The mnmmum nside clear
width at the base when set up in a single or extension
ladder mode shall be 12 inches {or ladders 10 feet and
under and the mininumm inside width shall increase
/8 inch for each additional foot of length.

6.7.4 Steps arnd Rungs. Fither steps or rungs may be
used on the front and rear sections. Step surfaces
shall be paralle! and level within + 1/8 inch. When
steps are used in the rear section, the step suxfaces
shall be parallel witlun 21/8 tnch with the step sur-
faces in the front section when the ladder is used in
a single or extension fadder mode.

6.7.5 Step Width and Rung Diameter. I steps are
psed, the mummor width of a step shall be three
inches. If rongs are used, they may be round, D-shaped
or equivalent, trapezoidal, square, or rectangular.
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Round rungs shall have a mintmvan diarseter of 1-1/8
inches. Traperoidal, 1D-shaped or equivalent, square or
rectangular rungs shall have a step surface of not less
than 1 inch, either flat or along a segment of arc of 3
mehes or greater radius. Right-angle or neacright
angle corners shall have their edges rounded o a
radins of not less than 1/16 of ap inch.

6.7.6 Bucket {Pail) Shelves. Where bucket shelves
are provided they shall be in compliance with Section
6.1.6 and 7.5.5 test requirements.

6.7.7 Feet. The bottorns of the four rails shall be
made of, or covered with, ship-resistant material. The
dimensions of the ship-resistant surdace shall not be
{ess than the dimensions of the projected area out-
lined by the cross section of the end of the rail. The
tread sorface may be a radiuvs,

6.7.8 Articulated Joings. The joints, and the joint to
side rail connections, shall be so constructed as to
ensure sufficient strength and ngidity to conform fo
the requirernenis of this standard. The joints shall
have set locking positions to allow set up at the proper
angles designated by the manufactorer. All sharp
points or edges or pinch pomnts shall be covered or
removed to protect the user. Hach lock shall visibly
indicate whether it is locked or unlocked.

6.7.9 Workiable Position. Use as a worktable shall be
lunited to working heighis of 3 feet or fess, The man-
nfacturer shall supply suggestions for an appropriate
decking for safe usage.

6.7.18 Telescoping Sections. The locks for any tele-
scopiug sections shall visibly mndicate as to whether
they are tocked or vrdocked.

6.7.11 Scaffold Position. Use as a scaffold shall be
based on a one person usage (working load not to
exceed duty rating of ladder wchading weight of user
and all clothing, tools, and matenals). The manudac-
turer shall supply or suggest an appropuate decking
for safe usage. Working heights shall be limited to 6
feet or less. The height shall not exceed three times
the minimum outside width of the bottors suppaort in
the scaffold position. Hand ratls and tochoards are
ot requred.

7. Test Requirements

7.1 Genergl

7.1.4 The test methods depicted in this section represent
the preferred methods to be followed 1n deternmamng
whether a ladder conforms to the requirements of this
standard. Variations from the specific methods depicted
in the various diagrams shall be acceptable provided
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such alternate means provide equuivalent results and
comply with the mient of the apphicable preferred test
method. However, where the supposed equivalent test
methods vield different vesults, the preferred test
methods shall deterrmine whether or not the ladder s
1 conformance with the standard.

7.1.2 The test requirements were developed using
statistical tolerances. Hence, where a single test result
indicates noncompliance, the test may be repeated
utilizing a statistically justifiable aumber of test
samaples to vlumately determine compliance or
nonpcompliance with the standard.

7.1.3 Many of the tests required by the standard are
wherently dasgerous. The American National
Standards Institite, the A14 Comaruitiee, the Al4
Subcommitiees, and the A14 Task Forces nerther
assgroe nor acoept any respounsibility for any mjory
or damage that may occur dunng or as the result of
tests, wherever performed, whether performed 1o
whole or in part by the manufacturer, an outside labo-
ratory or consulbtant, the user or owger of the product,
or any other individual or organization, and whether
or not any equipreent, factity, or personne for or in
connection with the test is fornished by the manufac-
turer or by any other such individual, consultant,
iaboratory, or organization. Extreme care shall be
exercised to avoid persenal ey when setting up
and conducting the tests and when disassembling

the test gear at the conclusion of the tests.

7.4 4 Diligent effort and close atiention to all details
shall be exercised in setting up and conducting the
tests. Subtle variations in fest techniques raay ntro-
duce significant festing exvors that bias the festiag pro-
gram. Persoune] inexpenenced 1o ladder testing, even
though otherwise professionally qualified, should be
especially carefud to follow the preferred test methods.

7.4.5 Design verdication tests shall be conducted
during the mitial evaluation of a specific product design
aud thereatier whenever there 1s & change 1 the design,
method of manufacture, or material. It is not intended
that design venification fests shall be conducted on
Iadders that have been m use or subjected o prior
damage, misuse, or abuse. Ladders subjected to design
venfication tests are not mtended for subsequent use.

7.4.6 Quality controf tests should be conducted duning
the manufactring process employed fo produce the
ladder. Such tests nogmally shall not be conducted on
every ladder manufactured or on ladders that have
been in use or subjected to prior darpage, ymisuse, or
abuse. Certain quality controd tests, voch as dimen-
sional verfications, hardness, chenusiry, spectroscopic,
and mechanical properties tests may be conducted

on ladders subsequent to their use when done with
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extreme care by properly gqualified professionals
{ollowing apphicable ASTM standards for such tests,
where proper recogmion is given o the wffuence

ou the test results of the prior wse and the test method
itself. Except where the gquality control tests are
destructive in natore, ladders subjected to gunality con-
ol tests may be subsequently placed into field service.

7.1.7 The manofacturer, the actual owner, the user, or
their agents, to evaluate the condition of the product
{ollowing actual field service may conduct in-service
tests 1n the field. Ladders that conform to the m-servics
use tests may continue to be employed.

Note: The tests with the fol text in italics are advisory,
ot mandatory, when conducted for in-service testing
PUCPOSES.

7.4.8 The development and ongoing implementation
of overall quality control shall be the responsibility
of each individeal manufacturer.

7.4.2 Conformance to the design verification test
requiremients shall be deternyined S5 minutes after
oad removal, where applicable.

71,18 The test load shall be applied slowly, using
care to minimize dynamic loading and eliminate
impact loading during the test.

7.2 Combingtion Ladder Tests

Comahination ladders shall comply with the test require-
raenits for stepladders when in the stepladder position, and
for extension ladders when in the extension ladder position.
The 75-1/2° angle of wnclination for extension ladders shall
be maodified when applied to combination ladders 1n their
extension-fadder ontentation to the extent necessary 0 per-
rut the tread portion of the steps o he honzontal (fevel).

7.3 Single, Extension, Combination, and

Articulated Ladder Tests

7.3.1 Horizontal Bending Test.
Note: This is a design verification test.

7.3.1.1 The ladder shall be placed 10 a flat horizontal
position, as shown in Fig. 1a. When arficulated,
extension, and conybination ladders are tested, the
unit shall be opened to 1ts maximum working length.

Amearican National Standord A14.2.2007

The vt shall be loaded with the prefoad shown in
Table 5. It shall be applied o the center of the rung
nearest to the center of the test span over a3-1/2 inch
fength of the rung, ensuring that the load is applied
equally to both side rails, as shown 1 Fig. 1h. The
preload shall be held for a minimum period of one
nmuoute and then uploaded.

After preloading, a deflection test load 1 accordance
with Table 5 shall be applied in the same manner
as the preload. Vertical measurements shall be
taken of both rails before and during loading, and
after the load s removed. The maximum average
deflection of both side rails shall not exceed the
valoe given in Table 6.

7.3.1.2 The ladder shall then be subjected for at
{east one numite to an ncreased load, equal to the
ultimate test load in accordance with Table 5. The
{adder shall sustain the nfamate test load without
utimate faihure. The test load shall be sequentially
applied at the three didffecent rung locations: first o
the centter of the highest base rung below the over-
{ap; second to the ceoter of the fly rong in the center
of the overdap or, if necessary, ¢ wches lngher than
the center of the ladder span; and third to the center
of the lowest fly rung above the overlap. When
testing an articulated ladder, the rest load shall be
applied fo the center of the mng immediately above
the center of the test span. When the articnlated
ladder is intended to be climbed from either side,
the horizorwtal bendiag test shall be conducted fromt
and back. The end support bars shall be designed to
pernt longitudinal transtation of either ong or both
supports doring loading as the test vnit deflects, yet
still maintain the 6-inch overhang at each end.

7.3.2 Deflection Test.
Note: This is borh a design verification test and an
n-service use lesi.

The ladder shall be supported and the load shall be
applied 1o the rung closest 1o the midpoint of the
span, over @ 3-1/2 inch bearing on the rung, as
shown in Fig. 2a and b. All supporting and loading
apparatus shali conform to that shown in Flig. Z2a and
26, The test vesults shall be recorded on a data sheet

Table 5
Horizontal Bending Test Loads {pounds}

Deflection Ultimate
Praty Rating and Type Working Load Preload Test Load Test Load
Speaal duty - Type {AA 375 280 375 7
Extra heavy-duty - Type (A 300 225 300 37!
Heavy-duty - Type [ 250 188 250 310
Mediam-duty - Type Il 225 169 225 280
Light-duty - Type Ul 200 130 200 250

1
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Figure 1
Horizontol Bending Test
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NOTES: Section A-A

{1} y = deflection of the ladder under load. )

{2} The ultmate test load shall be applied at three different locations: (&) to the center of the highest base
rung below the overlap (test load 1); (b) to the center of the fly rung in the center of the overlap or, if neces-
sary, ¢ inches higher than the conter of the ladder span (test load 2); and (¢} fo the center of the lowest fly
rung above the overlap (test load 3). The deflection test load, which is applied before the ultimate st load,
shall be applied only 1o the center of the rung aearest the center of the test span (test load 2).

{3} The support bars shall have a nominal radius of § inch.

{4) This test ts illustrated for a ladder design in which the fly section is behind the base section, shown here
with the base section on the left. For the alternative design in which the base section is behind the fly section,
the base should be on the right, and test Joad positons 1 and 3 would be reversed.

{3) Aunxiliary means that do not increase the strength of the ladder may be used to ensure that the ladder
locks remain engaged during the fest to prevent translation of the fly section relative o the base section

during the test.
that contains at least the minimum data shown in Fig. swist angle between a {ine joining the loaded and
3, or the equivalent, unloaded rails and the hor lmnm { shall be calculated

. Jrom the trigonomelric equation:
The ladder shall be preloaded with a 30 {b. load for

one miinule before applving the test load, The test
fpad shall be applied for a period of one minute, in
accordance with Table 7.

.o . . » Y
. {difference in deflection of rails
= gre sine

outside width of widest seciion

_{B-A
Deflections shall be determined by measuring, at the = gie sine [W ”””
midpoint between the supports, the vertical distance ’
from the extreme outside edges of the widest section
of both rails to the floor or other reference surface The ladder shall pass this test without exceeding the val-
A
both before Z(raumg and while the full test load is ues of deflection and angle of twist shown in Table 8.
applied. These measurements shall be entered on the 7.3.3 Simudated In-Use fnclined Load Test.
data sheet (see Fig. 3). The test shall be repeated with Note: This is a design verification test.
the load appiied 1o the other vail of the ladder. The
i2
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Table 6

Amearican National Standord A14.2.2007

Maximum Allowaoble Average Deflections for
Horizontel Bending Test

Maximum Working Length

{Size fess Minimum Overlap)*

Maximum Average
£ adder Size Two-Section Three-Section Deflection
(feet) {feet) (feet} {inches)
12 9 — 36
14 11 — 3.2
16 13 — 0.8
20 17 — 8.0
24 21 e 3.2
28 23 —— 164
2 - 26 174
32 2 e 19.6
36 — 28 20.6
36 3z — 22.8
40 — 30 2.6
49 35 - 260
44 — 34 260
44 - 29.2
48 e 38 29.2
48 43 —_ 32.4
52 —— 443 312
52 46 - 35.6
L 44 344
56 1 38.8
&6 — 48 38.6
<y 54 — 420
&4 — 52 41.2
68 — 58 44.3
72 o H( 47.9

*For single ladders use column for maximuwm working length for two-section

extension ladder.

The ladder shall be extended to the maxinmm working

length and supported as shown in Fig. 4. The load
shall be applied equally 16 both side rails on the lowest
fly nung above the overlap on extension {adders and at
the first rung at mdspan or above on all other ladders.
The fcad shall be applied using two 3-1/2 inch straps,
cach located next to a rail aod centrally loaded
through an equalizer bar on the chmbing side of the
fadder. All supporting and lcading apparatus shall
conform to that shown in Fig. 4 or shall be such as

to produce equivalent results.

The Iadder shall be loaded in accordance with Table 9.
The full load shall be applied for a period of one
minute before release. The ladder shall sustain this
load without nltimate fatlure. Permancnt deformation
{set) shall be allowed.

This test shall be used only for design verification.
1t shall not be employed for quality control or field
inspection purposes.

7.3.4 Hardware Test Reguirements.

7.3.4.4 Column and Hardware Load Test
Note: This is a design verification fest.
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73400 Single and Extension Ladders. The
test vt shall either be the shortest full-size
ladder manufactured or a unit merely of suffi-
cient length for test purposes. H a full-size
ladder i3 used, the fly section shall be extended
a minimvam of one rung bevond the minimum
working length of the ladder. Short test units
shall consist of portions of the base and fly
sections of the extension ladder with all the
bardware or fithags attached.

The wmit shall be placed at 2 75-1/2° working
aungle, as shown in Fig. 5, with both locks
engaged. & dowaward distubuted load, 1o
accordance with Table 10, shall be applied for
a pertod of one minute, o the lowest fly rung
above the overdap on extension ladders and to
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Table 7 Table 9
Deflection Test Loads Simulated indise indined Loud Test

Deflection Working Test

Test Load Load Load
Puaty Rating and Type {pounds) Paty Rating and Type {pounds) {pounds)
Special duty - Type IAA 83 Special duty - Type IAA 375 200
bExira heavy-duty - Type 1A TG Bxira heavy-duty - Type 1A 300 1600
Heavy-duty - Type | o0 Heavy-duoty - Type | 250 1000
Medium-duty - Type II 35 Medium-duty - Type I 225 900
Light-duty - Type 11 50 Light-duty - Type 11 200 800

Table 8

Deflections and Angles of Twist

Combination
Single* and Extension Ladders Ladders
Maximum Working Length Maximum Deflection Y
{Size less Minimum Overlap) of Loaded Railt Twist Angle @ §
{feet) {inches) {degrees) Sine @
Maximum Single Single Single
Size of Working Extension Extension Extension
Ladder Length Articnlated Combination Articnlated Combination  Articuiated Combination
{feet)  Two-Section®  Three-Section {feot) Ladders Ladder Ladders Ladder Ladders Laddes
— — e 7 — 1.00 - 2y - 0.03664
—_— — —_ 8 — 1.20 o 23 — 0.04013
— — e 9 — 1.40 — 25— $.04362
—_— — — w 1.60 —_— 2.6 — 3.04536
14 it — 11 1.00 1.8¢ .50 238 0.035059 0.04885
i3 i2 - 12 1.25 2.158 3400 3.1 0.05234 $.05408
16 13 — 13 1.50 2.35 3.1 33 (.05408 0.05756
17 % - 14 .75 2.50 3.20 34 3.03582 D.03931
18 i5 — i3 200 280 3.36 35 $.05756 0.08105
i) 17 17 2.50 3.10 3.50 36 (06105 (.06279
22 i9 —_— 19 300 340 370 4.0 8.06433 0.06876
4 21 — o 3.50 e 350 —— 006802 —
28 25 — e 4.50 — 4.30 e 3.07498 —
32 29 26 — 5.50 470 — D.081%4 —
38 32 28 - 6.50 — 510 —— $0BE8
40 35 36 —— 7.50 — 5.50 — $.09385 e
44 K3y 34 - 8.50 —— 598 e 4.16279 —
48 43 38 - 8.50 — 6.30 ——— $,10973 e
52 48 44 — 10.50 —— 8.70 — {.11687 —
56 50 44 — 11.50 — 710 e $.12360 —
&0 54 48 e 125 — 7.30 — {3.13053 s
&4 e 52 o 13.50 — 758 e $.13744 o
68 — 36 e 14.50 e 8,30 — .14436 e
72 — &0 — 15.50 sneer 8.70 e 3.15126 —

* For single lndder use column for maximum working length for two-section extension ladder.
+ ¥ =0.25% - 2.5, where ¥ = maximum deflection of Joaded rail {inches) and X = maximum working lenpth or size of ladder (feet).
$ o= 010 + 1.50, where @ = twist angle {(degrees) and X = maximum working length or size of ladder (fest).
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Figure 2

Deflection Test
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Amearican National Standord A14.2.2007
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MINIMUM
OVERLAP

et jv»«-Sin
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@ |

SUPPORT BAR

{NOTE 2) |
TEST LOAD
{ROQTE 1}

Test Setup
{a}

R}

o a
} {MOTE &}
A l 8
TEST
{MOTE 3} LOAD {MOTE 4}
{ROTE 1)

RN
FLY O TOP OF BASE

Saction A-A

(b}

NOTES:

1]

SUPPORT BAR
{NOTE 2}

[
{NOTE &}

5 /
i

T A{NOTE 5}

A 1]

{MOTE 3} ygst {NOTE 4}

LOAD

{NOTE i}

TTriyrrriiiiiooiig
BASE ON TOP OF FLY

(1) The test load shall be applied 10 the rung closest to the midpoint of the test span over a 3-1/2-inch bearing on the rung.

(2) The support bars shall have a nominal radius of 1 inch.
(3) A = vertical height of loaded rail.

{4) 8 = vertical height of unloaded rail.

{5) W = width of widest ladder section.

(6) ¢ = angle of twist.

(7) Auxiliary means that do not increase the strength of the {adder may be used to ensure that the ladder locks remain engaged
during the test to prevent transiation of the fly section relative to the base section during the test.
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Figure 3
Deflection Test Data Shest
DATA SHEET
Cempany':
Date of test:
Recorded by:
Type of ladder:  Single Extension _____  Combination
Code name:
Ladder size:
Length of test span:
Width of widest section, W
Rated load of tadder:  200tbs . 225 1bs 2800s 300bs 375 s
Actual Deflection
due to Load
Deflaction Deaflection a1 {Column 2 — Ditference in
Vertical at No Load ib Load Column 1} Actual Defiection, 8- 4
Readings {inches} {inches) {inches} {inches)
Right-hand
Inaded
A4
&
Left-hand
tnaded
A
8
Right rail Left rail
oaded foadad
& - A
Angle of twist & = are sine Y =
Allowable angle of twist {Table 8) =
Detlection of loaded side rail =
Allowable deflection {Table 8) T e I
Remarks:

NOTE: This is a suggested formaat for a data sheet used to record test resulis from the deflection test,
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Figure 4
inclined Load Test

ANGLE OF N

WOLINATION — o\

{NOTE 3} \\\ \\
N i

LOBD— ] ’M‘\\\

ot ‘ol
oo\

resteon TTTTTTTTITTTTTTT

{(NOTE

NOTES:

{1} This illustration shows the test setup before the load is
applied.

(2) The test platform follows the test load as the Iadder
deflects into the wall.

{3) The angle of inchination shall be 75-1 /2°, except that
for combination ladders in the extension-ladder orientation a
shightly modified angle shall be used 50 that the tread por-
tions of the steps are horizomal (level.

the top rung of single ladders. The load shall

be apphed equally to both side rails using two
3-1/2 wch straps, cach located next to a rail
and centrally loaded dwough an eqoalizer bar
over the climbing side of the ladder. Permanent
deformation in other parts of the ladder
structure due to the test is not a test failore.
However, the ladder shall sull support the test
{cad after the application of the load, even if the
rong assumed permanent deformation (set).

7.3.4.1.2 Combination Ladders. The test umt
shall be a full-size Jadder. The extension section
shall be extended a minimmm of one rung or
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Figure 5
Column and Hardware Loud Test and
Single Lock Load Test

'}

fofo
')

/ ll
/

‘o 0/

I

{

!

'G/c) /\\

L/ ! anNGLE OF
7/ INCLINATION
/ {NOTE 2}

e
~

VAL

NOTES:

(1} The fly section may be located either to the front or to
the rear of the base section.

(2) The angle of inclination shall be 75-1/2°, except that
for combination ladders in the extension-ladder orientation a
slightly modified angle shall be used so that the tread por-
tions of the steps are horizontal (fevel).

{3} Both locks shall be engaged for the colurnn and
hardware load test (7.3.4.1); for the single lock load test

7.3.4.2), one lock shall be engaged and the other lock
eroved.

step beyond the mintrmum working length of
the ladder. The mut, set up as 2o extension
ladder as shownin Fig. 5, shall be placed
against a vertical support, with both locks
engaged at an angle of 75-1/2°

A downward distributed load, in accordance
with Table 10, shall be applied for a nunimum
period of 1 minute on a standard loading block
{see Fig. 6) resting on the center of the highest
fly rung or step, or by means of a 3-1/2-inch
strap over the rung on the climbing side of the
ladder. During the test, the tread portion of the
steps on the front rail section shall be parailel
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Table 10
Hardwuare Tests
Lock Tip Single Lock
Column and Hardware Test Load Test Load
Paty Rating and Type {pounds) {pounds)
Special duty - Type IAA 1500 1200
bxira heavy-duty - Type 1A 1200 1006
Heavy-duoty - Type | 1000 1000
Medium-duty - Tyg 900 S0
Light-duty - Type 11 800 200
Figure &

Standord Loading Block

L
2

NOTE: W = width of step or rung plus 1 inch.

to the ground. If the treads are used on the sin-
gle or extension ladder section, these treads
shall also be parallel to the ground. The unit
shall withstand this test with no permanent
deformation {sety or other visible weakening
of the strocture.

7.3.4.1.3 Articulated Ladders. The test umt
shall be a foll size ladder. It equipped with
an extension section, 1t shall be extended a
minirmum of one rung or step beyond the
minionn working length of the ladder. The
uort shall be set up as an exicosion or single
{adder and placed against a vertical support,
with all locks engaged.

The ladder shall be placed at a 75-1/2° working
angle. A downward distaboted load, 1o accordance
with Table 10, shall be applied for & penod of
one minute, equally to both side rails on the
highest rung, vsing two 3-1/2-1nch straps, each
located next to a rail and centrally loaded
through an equalizer bar over the chmbing

side of the ladder. Peamanent deformaation in
other parts of the ladder structore due o the
test is not a test fatlure. However, the ladder
shall stll support the test Joad after the application
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1

SOLID STEEL PLATE % - in THIOK
OR EQUIVALENT MATERIAL

80 210 SHORE DUROMETER "a"
ELASTOMERIC MATERIAL SUCH &S

— RUBBER OR POLYURE THANE,
ADHERED TO PLATE

of the load, evertif the rung assumes permanent
deformation.

7.34.2 Single Lock lLoad Test
Note: This is a desiga venfication test. Not
applied to articolated ladders.

The test unit shafl either be the shortest full-size
ladder mamwnfactured or a urdt only of sufficient
fength for test porposes. If a foll-size ladder is
used, the fly section shall be extended one rung
beyond the myinimoun working length of the ladder.
Short test vnits shall consist of portions of the
base and Oy sections of the extension ladder

with all the hardware or fittings attached.

The test vt shall be set, as showniia Fig. §, at a
75-1/2° workang angle, with one lock removed.
For combination ladders in the extension ladder
orientation a shghtly modified angle shall be
used so that the tread portions of the steps are
horizontal (fevel).

A dowoward distabuted load, in accordance with
Table 10, shall be applied for 2 mumown penod of
one minute, equally to both side raids on the lowest
fly rung above the overlap using two 3-1/2 inch
straps, cach located next to a rail and centrally

PGR2026-00044
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Figure 7
Lock Test
f‘\
) y A W -
L Q |\ o
e
1%
Lot
Rk
mﬂwsé -

loaded through an equalizer bar over the chimbing
side of the ladder.

The locks shall withstand this test with no perma-
rent deformation (set) or other visible weakemag
of the locks. Permanent deformation in other parts
of the ladder structure inchuding racking of the
fadder structure due o the test 5 not a test failure.
However, the ladder shall sall sopport the test load
after the application of the load, even if the mng
assunes permanent deformation (set).

7.34.3 Lock Tip Load Test
Note: This is a design vertfication test. Not
applied to articulated ladders.

The test unit shall be cither the shortest full-sire
ladder raanufactured or a vrut only of sufficient
fength for test purposes. If a foll-size ladder s
used, the {1y section shall be extended a mininomm
of one rung beyond the minimuan working length
of the ladder. Short test units shall consist of por-
tions of the base and {1y sections of the extension
{adder, with the {ocks attached.

The test unit shall be set at a 75-1/2° working
angle. as shown in Fig. 8a and b, with both locks
partially engaged. For combination ladders 1o the
extension-ladder orentation a slightdy modified
angle shall be used so that the tread portions of the
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steps are horizontal (level). The bottom end of the
{adder shail be prevented from slipping by a block
or equivalent means. The tip of each lock shall
bear on the center of a steel test fixture placed
over the top of a rung, as shown in Fig. 8a and b
Duoring the test, cach lock shall be prevented from
pivoting by a means located adjacent to 1ts pivot
point, but which shall not in any way affect that
portion of the lock under test.

A downward distributed load, 1n accordance with
Table 10, shall be applied for a period of one
minute, equally to both side rails on the lowest fly
mng above the overlap, using two 3-1/2 inch
straps, each located next to a rail and centrally
{caded through an equalizer bar over the chimbing
side of the ladder. Permanent deformation 1 other
parts of the ladder structire doe to the testis not a
test failure. However, the ladder shall stidl support
the test load after the application of the foad, even
if the rung assumes permagent deformation (set).

7.34.4 Cyclic Rung-Lock Design Verification Test
Note: This is a design vertfication test. Not to be
applied to articulated ladders, or ladders with fixed
lock designs.

A machine equivalent to that pictured m Fig. 9
shall be used to operate the rung lock through the
following cyele, as shown i Fig. 10
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Figure 8

Lock Tip Load Test

\
y FIXTURE
BLOCK 0/’ Gl
(NOTE 2) /8WARN
™~

/ / ANGLE OF
™ INCLINATION
\"X\v J {NOTE 1

/ %

Compression Lock

{a)

NOTES:

8LOCK /
{NOTE 2} /

e
TEST LOAD ——

FIXTURE

/O/O

7

™~
\ / ANGLE OF
/ INCLINATION

L
o/ (NOTE D
e’ \

Tension Lock

(b}

{1} The angle of inclination shall be 75- 1/2°, except that for combination ladder in the extension-ladder
crientation a slightly modified angle shall be used so that the tread portions of the steps are horizontal (Jeveb.
{2} A block or equivalent means shall be used to prevent the bottom of the ladder from slipping.

{1} OCue 6-nch upstroke to allow rung lock to
engage yung

(2} Fall G-inch downstroke to lock nimg lock
on rimg

(3) Fuill 12-1inch upstroke to disengage rong lock

(4) Full 12-inch downsiroke to retirn rung fock
to starting position

Locks shall be tested with the ladder ata 75-1/2°
angle. For combination ladders i the extension-
ladder onentation, a shghtly modified angle shall
be used so that the wead portions of the steps are
horizontal (Jevel). Spring-loaded locks shall be
tested with the ladder 1 the vertical position.

The rung tock may be manually lubricated prior
to or during the test. The stroke speed shall be

& to 12 inches per second. A mipwmum of 6000
cycles shall be imposed. Any malfunction of the
rung lock or fracture of ifs components, including
spriags, shall be considered as a fattore to moeet
this requirement. The presence of wear that does
not affect the proper functioning of the lock shall
not constitute Tailure.
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This test 1s not intended to apply to fixed-type
focks used on extension or combination ladders.

7.3.4.5 Combination Ladder I.ock Test. The ladder
shall be placed 1a the horizontal bendiag test position
(See Fig. 1) and the extension section moved for-
ward uotd it disengages from the lock (See Fig. 7).
The distance for such disengagement shall not be
less than one tnch.

7.3.5 Extension-Ladder Rung Bending Strength Test.
Mote: This 13 a design verification test.

The test shall be conduocted on either a single section
of the ladder or on a three-rong test sample taken
{rom the maximum width portion of a like ladder
section with a like rung. The test nmit shall be sup-
ported and the load shall be applied as shown in

Fig. i1a, using a standard loading block. The rong
tested shall be uubraced.

A downward distributed load, in accordance with
Table 11, shall be applied on the standard loading
block for a penod of 1 ruowte. Upon removal of the
test load, the permaanent deformation (set) shall be
measured with 2 steaight edge and a rale as shown in
Fig. H1b. The allowable permanent deformation (set)
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Cydclic Rung Lock Test Arrangement

]

cQ

FLY SECTION

4o

™ 4

BASE SECYION
N

{43 3-way
FHEUMATIC

- ADJUSTABLE FOR

o " DIFFERENT INCLINES

(gl

//iab G- AIR CYLINDERS
MOUNTED BACK TG BACK

CAM A
SHAFT VALVES
7
N
{
X,
/Q 4 |
{q) Cam

- AR SUPPLY

Adr-Valve Position®

Operating Cycle Ne.l No.2Z Noe.3d No4d
Full npstroke G LS C O
Full downstroke C () O C
{me-hatf downstroke 1o latch G T G T
Downstroke to lock L8 O O C

*( means open to agnosphere; © meaus closed to pressure.

shall not exceed /K for mng length (1) measured
between the mside webs of the attached side rails, n
accordance with Table 11 (K is a factor that vages
with doty rating and Type). Other than buckbing relat-
ed to the allowable permanent deformation (set),
there shall be no test faitore.

7.3.6 Rung-to-Side-Rail Shear Strength Test,
Note: This is a design verification test.

The test umt shall consist eather of a single section of
the ladder or a three-rung section taken from a like
ladder having the same rumg cross-section and rong
joint. The test unit shall be set at a working angle of

40 of 96

75-1/2° to borizontal. For corabination ladders 1o the
extension-dadder orientation, a shghtly modified
angle shall be used so that the tread portions of the
steps are honzontal (level).

A downward distributed load, in accordance with
Table 11, shall be apphed {or a nummom period of
1 rmnute, as shown mn Fig. 11a, but resting on the
widest hike cross section braced and unbraced test
rongs as near the side rail as possible. On removing
the 1oad, the nnit shall show no indication of test
faihwre either in the fastening means attaching the
rung or in the side rail.

21
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Figure 10
Rung Lock Testing Cy<le
UNLOCK
{POSITICN 41
WE AR :
SURFACE —~ ENGAGE

Y ~POSITION 2} LOCK -
{POSITION 3}

| \ \
STARY —— -
{POSITION 1}

O“

BASE ~_ 6in
RUNG T
o / /e
/ 4
/ JON
RUNG WEAR WEAR o
SURFACE SURFACE SURFACE }ﬁ%
A
L
RUNGLOCH - \mmua DOWN STROKE TO
POSITION |
{CYCLE COMPLETE}
Figure 11
Rung Bending Test ond Rungto-Side-Rail Shear Strength Test
~TEST LOAD
3 INOTE ©)
TESY LOAD
{NOTE 1} \“‘“"‘
g
STANDARD 2
LOADING & 344 Lin
BLOCK —=° 1;‘ e}
! ANGLE OF STRAIGHT EDGE
INCLINATION
" {NOTE 2)
» PERMANENT
{ DEFORMATION
¢] 1
RUNG e si0E RAIL
] LENGTH 1 wEeB
{L} N
Test Setup Reading Permanaent Deformation
{2) {t)
NOTES:

(1) The test load for the rung bending test (7.3.3) is indicated by a solid arrow; the test load for the mng-to-side-rail shear
strength test (7.3.6) is indicated by the dashed arrow.

{2} The angle of inclination shall be 75-1/2°, except that for combination ladders in the extension-ladder orientation a slightly
modified angle shall be used so that the tread portions of the steps are horizontal (level).

J
3
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Table 11
Step Bending, Rung Bending, Side-Rail Bending,

Compression, and Sheor Strength Tests

Test Load*
{pounds})

Maximom Allowabie
Permanent
Deformation (Set)

Compression, Side-
Rail Beneding, asd

Rung and

Step Bending

Puty Rating and Type Shear Streagth Tests Tests LiK?
Special duty - Type lAA 1200 1000 /25
Extra heavy duty - Type IA 1200 1000 L/725
Heavy duty - Type | 10006 900 L/ 50
Medium duty - Type II 900 850 L/75
Light duty - Type {1 800 800 L7100

* This test load s for use in the step bending, rung bending, compression, side rail bending, and

shear strength tests.

T Values histed are for rung bending test only. L. 15 the rung length 1n inches. The factor K varies
with duty rating and type; K = 25 for Special duty and extra-heavy-duty Iadders, 50 for heavy-duty
fadders, 75 for medinm-duty ladders, and 100 for light-duty ladders.

When a 3-foot test sample is used, the test shall be
applied to the center rung. When single sections of a
ladder are tested, the fest load shall be applied to the
third or fourth muag from the bottom.

7.3.7 Runyg Torgue Tests. The test umt shall consist
of cither an extension ladder with rungs or a short test
sarople compriging of at least one rong and two side
rails 11 the case of the in-service test (7.3.7.2) or one
rong and one side rail when emploving the design
verification test (7.3.7.1) (see Fig. 12a and b). The
torque foad, 1 accordance with Table 12, shall be
applied in a clockwise and then counterclockwise
direction, alternately, for 10 cycles at each torgue

test load increment. The rong joint shall be so
secured to the side rails that this alternating torgue
ioad shall cause no relative motion between the

rung and the side mails in excess of 9¢ (based on

1/16 mnch maximum movement for a 1-1/4 inch
diameter roond rong). for both the design venification
test {7.3.7.1) and the in-service test (7.3.7.2).

Torque test Joads shall start at 300 inch-pounds and
shall increase 10 300 inch-pound increments vntil
the maxiow load application requived to meet the
requirerpents of Table 12 18 reached.

7.3.7.4 Rung Torgue Design Verification Test
MNote: This s a design vertfication test.

The test unit shall consist of one rung and one side
rail and shall be wimmed so that the rung extends
3 to 6 mches from the rung jomt (see Fig. 12a).
The raif itself shall extend 2 to 2-3/4 inches from
cach side of the joint. The surface that is visible 1o
the arca arowmd the rung joint, consisting of the
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adjacent area of the rail, the rung joint stself, and
the adjacent area of the rung, shall be coated with
die bluing or similar material and aliowed to dry.
A reference line shall be scabed, nmning along
the rung, across the rung joimni, and onto the side
rail. In the case of tubular rungs, a clarep shall be
placed over the rung, and the torgue shaft shall be
stid through the pillow block into the cut end of
the raog untl it is within 5/8 1ach of the ruag
jount. The rait shall be claroped 1o place with the
bold-down plate. The rung clamps shall be located
3 wehes from the rung jount and shall be tightened
int place. All bolts shall be checked for tghiness.

When solid rungs are tested, the fest rong shall be
mserted into a chuck, collet, or rung clamp, after
which the rail shall be clamped in place with the
hold-down plate and the rmung chuck, collet, or
nng torque tube clamp shall be tgghtened.

The load shall be applied with a torque wrench. The
joad at which the fiest moversent is voted should be
recorded, as well as the type of break (R-J for rung-
to-joird movemerd; -R for joint-to-rail meovernent;

or R-J-R for rung-to-joint-to-rail movement).

R

/3.7,
Note:

'?wzg! _,)m/,, in- be rvice Test

)

The test unit shall consist of either a single seczimz
of the ladder or a short section comprising of a
least one rung and two side rails (see Fig. .73.)‘;
The torque load shall ke applied to a 3-1/2 inch
wide block in the center of the rung, made of such
material that the block will not deﬁwm the rung
locally. The torque shall be applied, as described
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Table 12
Rung Torgue Tests

Maximum Test Load

Design verification In-Service

Torque Test* Torgue Test*
Duty Rating and Type {inch-pounds) {inch-pounds)
Special duty - Type JAA &0 S50
Extra heavy duty - Type [A 600 200
Heavy duty - Type § SU0 G0
Medium duty - Type I 600 200
Light duty - Type HI 600 900

* The test load {pounds) at a 30 inch moment arni 18 20 pounds for the
design venfication torque fest and 30 pounds for the in-service torgue test,
These values will vary with the moment arm selected.

Figure 12
Hung Torgue Test

CLAMP
.

ALTERNATE
TEST LOAD
HOLD-
DOWN
PLATE
YEST
LOAD
TORGQUE {NOTE 3}

SHAFT
in-Service Test {7.3.7.7)

et (b}

SELE-ALIGH —
PILLOW BLOCK

RUNG
Design Verification Test {7.3.7.1) MANDREL
{2} (NOTE 23

NOTES:

{1} An equivalent method may be used 1o apply torgue.

{2} The testing of 3 hollow rung is lustrated. The rung mandrel is put inside the hollow rung being tested to keep it from
collapsing.

{3) The load may be applicd by means of a dead weight or a force gage. The moment arm shown may be replaced by a
pipe wrench or the equivalent,

{4} Shim the tost unit as required, s that the run nestral axis is approximately coincident with the pillow block centerline.
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above, using @ test bar whose moment arm may
vary as long as the requived torque test load in
2

nch-pounds is obiained. In no case, however, shall
the moment arm be less than 18 inches

o~

Both sets of rung joints and the immediately adja-
cent areas of the rung and side vail sizall be coated
with a die marking material, and a line shall be
scribed along the rung, across the rung joint, and

onte the side rail at both rung joint locations.

The rung shall be so secured to the side rails *hai
the aliernating torque load shall cause no relative
Hu,zvm' between the rung and the side rails. F}ozh
rung joints in the assembly shall meet this reguire-
mend. Fig, I12b illustrates typical methods thai are
accepiable alternaies for performing this test.

7.3.8 Side Sway Test.
Note: This is both a design veri]

IR-SEYvice use 1esit,

ation and an

The test unit shall consist of a single ladder, a section
Jrom an extension ladder, a section of an arviculated
ladder, inciuding a mid-span joint, or both the
stepladder portion and the single or extension ladder
portion of a combination ladder. This test shall be
conducied { for all sections of an extension ladder,

The sections from a combination ladder shall be
individually tested.

The test section shail be placed on edge, resting on
level supporis located () inches from each end of the
ladder, as showsn in Fig. 13. The side rail shall be i
an approximaiely horizontal plane, and the rungs
shall be in the vertical plane and perpendicular to

the ground.

A preload of 30 pounds shall be applied at the center
of the span, hield fo ]Jr a peried of one minute, and
unloaded. This establishes the revo-reference jor
deflection measurements. A test load, in accordance
with Table 7, shafl then be applied for a minimum
period of one minute 1o the center of the span over g
3-1/2 inch length of the bottom side rail.

The load shall be applied by hanging weighis from
the bottom of the lower rail. Care shall be taken to
ensure that the load is centered with respect o the
width of the rail.

Thg maximum deflection of the midpoint of the lower
de rail, measured to a reference sur j(z( e, shall not
e‘xcee‘d the deflection listed in Table |

Lach section shall withstand this test without any
permanent deformarion (set} in excess of 1/1000 of
the effective span of the side rails.
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Table 13
Moximum Allowable Deflection for
Side Sway Test — Midspon Defledion
of Lower Side Rail

Maximum Deflection Y*

{inches)
Test Section
Length X* Straight and Combination
(fect) Extension Ladders
4 .84 .84
5 0.88 : (.88
& 0.92 3.92
7 .96 .96
& 1.00 1.00
9 1.04 1.4
14 1.08 1.08
12 s
i4 1.24 —
16 1.32 —
i8 1.40 —
20 1.48 —_
22 1.56 —
24 ied
26 7 e
28 i
30 g8

*Y = 0.04X + 0.68, where ¥ = maximum allowable midspan
deflection in the side sway test {inches) aund X = ladder test
section length (feet).

7.3.% Side-Rail Cantilever Hending Tests.

7.3.9.1 Static Side-Rail Cantilever Bending Test
MNate: This 1¢ a design verificaton test,

The test unit shall consist of a single ladder
section or the base section of an extension ladder,
articulated or combrnation ladder, any safety
shoes or spikes affixed to the section shall be
emoved before the test 19 conducted. The test
unit shall be placed on edge with the rangs in a
vertical plane, as shown ia Fig. 14a and b For
articulated ladders built with a stabilizer har across
the bottom of the front rad, the test unit shall be
placed on edge with the rungs in a vertical plage
as shown 1 Fig. 14c. The lower side rail shall be
clamped to a support and shall be vnsopported
from the bottom end to the mudpoint of the lowest
rung. I the rung has a flat smrface, that sudace
shall be parallef to the edge of the support.

The test load shall be applied by mmeans of a
weight, 18 accordance with Table 14, for a mini-
wurg penod of one mimite, to the extreme bottom
end of the wpper side rail, as shown 1n Fig. 4a.
The load shall be centrally applied to a 2-1nch long
block resting oo the full width of the side raif and
held m place by a clamp. The load attachment
point on the clarap shall not be more than 2 inches

PGR2026-00044
TRICAM EX1018



Americon National Standord A14.2-2007

Figure 13
Side Sway Test

€

DEFLECTION
{AVERAGE)
~v-1 § in 3«»« (N(?TE} m-c-% &in F..&._,
oy - 4 ]
T e e B mnmn e v A v ann amnn e  phaaiiaa o
[
8o, o8

A\ SUPPORT -+

HOLDER
o SUPPORT

WEIGHTS

¢
TESY
LOAD

NOTE: The deflection is the difference between the height of the lower edge of the ladder side when unloaded (solid line} and
when loaded (doited line).

Table 14
Static Side-Rail Contilever Bending Test Load
Section or Base Section of Articolated Ladder

Articnlated or Combination Ladder with Stabilizer Bar*

Working Load Test Loads Test Loads
Duty Rating and Type {pounds) {pounds} {(pounds)
Speaial duty - Type {AA 375 a00 -
Hxtra heavy duty - Type [A 300 300 1000
Heavy duty - Type [ 250 400 300
Medium duty - Type 11 225 300 600
Light duty -~ Type Il 200 200 400
* Stabilizer bar which joins both rals.

26
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Figure 14
Static Side-Rail Cantilever Bending Test
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below the underside of the web of the rail being
tested. The weight shall be suspended so that it is
acting through the vertical neutral axis of the side
rail. The allowable permanent defonmation (sct)
of the upper side rail shall sot exceed 14 tnch.

The test load shall then be applied to the extreme
bottom end of the lower side rail in a ke manner,
as shown in Fig. 14b. Ladders with a stabilizer bar
shall have their test load apphed to the extreme
bottom end of the lower stabilizer har as shown in
Fig. 14¢. The allowable permanent defommation
{set} of the lower side radl shall not exceed 1/4 inch.

Provided the ladder continues to support the test
load, permanent deformation {set) or vlumate
faslure of any ladder components as a result of

the tests, except for the bmitaton on the maximom
allowable permanent deformation (set) of the upper
and lower side rails, shall not constitute test faffure.

7.2.9.2 Side-Rail Cantilever Dynamic Drop Test
Mote: This 3 a design verification test.

The test unit shall be the longest extension ladder
for each base section rail size and the fongest sin-
gle ladder for cach rail size. Ap extension ladder
shall be opened one foot for the drop test. Ladder
feet shall remain on the section, but each foot shall
be taped so the bottom surface makes an angle of
90° with the rail length.

The test ladder shall be placed 1n a honzountal
position with the nngs vertical. The fly section
shall be supported 6 inches from the very top of
the fly section (including caps), so that the lower
rail of the base section is 36 inches from a con-

crete floor, (See Fig. 15a). When testing a ladder
with a stabilizer bar, see Fig. 15b for setup.

To perform the drop test, both rails of the base sec-
tion shall be yuded in a vertical plane duning a free-
fall drop. The allowable permanent deformation {set)
of the lower side rail shall not exceed U4 inch.

7.3.18 Ladder Section Twist Test.
Note: This 1 a design verification test.

The test unit shall consist of a ladder base section

of any length, supported over a 74oot test span. The
{adder shall be placed 1n a flat horizontal position and
supported at each end, as shown 1o Fig. 16. The hori-
zontal support for the ladder on one end shall be fixed.
Axn mitial preload of 600 inch-pounds, applied in a
clockwise direction, shall be used to establish a refer-
ence for angular deflection. The ladder shall be
unloaded after the application of 600 1nch-pounds
and the angular deflection set to 0 degrees to establish
a datum. A torque of 1200 inch-pounds shall then be
applied, using one of the two methods described in
Fig. 16 (note 2). The torque shall be applied first 1o

a clockwise direction, and the angle of twist shall be
recorded with respeet o the U degree datizm. Then
apply a 1200 inch-pound torque in the counterclock-
wise direction and record the angle of twist using the
same O degree datum. Neither measorement shall be
greater than the valyes in Table 15, Auention shall be
given to ensure that the ladder is tightly clamped onto
the test fixtures during this test.

When testing an arficulated ladder, this test shall be
repeated with a joint at mid-span. If more than one
joint design 1s used, each shall be tested. No permanent
deformation to any component, which would interfere

Figure 15
Side-Ruil Cantilever Dynamic Drop Test
®)
@ NIRRT oormnns
FEET MULYLPURROBE LADDER AINGES \
r«--«--a;»»-o,om ONE AUHG  SLIDE GUINES ~marg ™ NAPED} \'Q
= - _— -
;,4! Ay = T bed X,
o e o T SUBROL
o SumpnET N \ SLPPORT FOSITIONED SuCH

i YHAT LADDER 18 RORITONTAL

DROP VWITHIN Ot INCH

REIGHT 35N
LROF
HEGHT

l SIDERAIL CANTILEVER DROP TEST !
ST 777 ARTICULATED LADDER ?
LSS S ST S
MNOTES: This test evaluates the result of inward-cantilever dynamic Ioading of the fadder
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Figure 16
Ladder Twist Test {Single, Extension, or Articulated Ladders)
NOTES:
{1} The test span 18 7 feet, but any

{adder base section, or single
{adder, that 1s at {east 8 feet in
lengih may be tested.

vOuN {2} The torque may be applied
MOUNT! (2) The torque may be appli
Bg kg K E&‘%G alternately using a torgue

wrench, or a test joad may be

MOUNTING
8RACKEY
(CLAMPED]

apphied alternately on each
end of the arm.

. {NCTE 1

PIVOTAL
SUPPORT

FOR APPLYING

HORIZONTAL

TORQUE WRENCH $

{NOTE 23} TEST
LOAD

{NOTE 23

1200 IN-LS,

CW TORQUE
1200 IN-LB.

COW TORQUE

Table 15

Ladder Section Twist Test

Maximum Allowable

Working Load Angle of Twist 8
Puty Rating and Type {pounds) {degrees)
Special duty - Type JAA 375 14
Extra heavy duty - Type 1A 300 14
Heavy duty - Type 1 250 18
Medium duty - Type {3 225 20
Light duty - Type U 200 22

with the smooth operation of the joint, is pernussible.

7.3.11 Foot Slp Test,
Mote: This 15 a design verification test.

Single, extension, combination and articudated ladders
shall be tested for ship resistance as shown 1o Frg. 17
The test unit shall be 2 16-foot rmoedel (or longest avail-
able if only shorter versions are manufactured). The test
surface shall be A-C plywood, which shall be pre-sand-
ed using 320 {ine wet/dry sandpaper. The “A” side of
the plywond shall be placed 10 contact with the bottom
of the ladder. The surface that the top of the ladder rests
against shall also be A-C plywood, simtadly treated.

A dead load, in accordance with Table 16, shall be
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centrally applied to the third lighest rung. A honizon-
tal test 1oad {oree, i accordance with Table 16, stati-
cally apphied centrally to the bottom of the ladder at 1
mch above the test surface, shall not cause movement
in excess of 14 mch across the test surface.

7.3.12 Multisection Extending Force Test.
Mote: This is a design verification test.

The test unit shall be a complete extension ladder
or an articulated ladder with an extendible section
where no hinge is emploved. The unit shall be setin
a vertical position, at the minimum working leoagth
of the ladder. The base section may be braced or
otherwise held to maintain vertical alignment.

PGR2026-00044
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Figure 17
Foof Sklip Test

y

j THE “A” SIDE

L OF PLYWOOD
SANDED WITH

< SANDPAPER

Y NOTED

A%

- DEAD LOAD
{NOTE 2}

Y

MOVEMENT

0 ANGLE OF
{3 in MAX] o

INCLINATION THE “A” SIDE
{NOTE 3) OF PLYWOOD
SANDED WITH
|~ SANDIFAPER
(NOTE 1)

NOTES:

() The grain of the plywood shall be paraliel to the direction of Joading; the grain on
the vertical sheet under the upper end of the fly section shall run in a vertical direction,
and the grain on the horzontal sheet under the base section shall be parallel to the divee-
tion of the test load.

2} The dead load shall be applied on the third highest rung.

{3) The angle of inclination shall be 75-1 12°, except that for combination ladders in the
extension-ladder orientation a slightly modified angle shall be used so that the tread por-
tions of the steps are horizontal (level).

A measured downward force shall be applied to the

rope if the ladder has a rope and pulley system Table 16
instalfed. The force shall be smoothly applied to0 Foot Slip Test
cause vertical extension of the extending section(s) of S

PSP ) ) 4 1 ) d Horizontal
two feet or more, at a rate of 1/2 fo 1 foot per second. Dead Load Test Load
For those {adders not equipped with a rope and pul- Duty Rating and Type (pounds) {pounds}
{ey, the measured force shall b? applied vertically to Special duty - Type IAA 00 50
the bottom rung of the iy section. o Iy B

= Exira heavy duty - Type [A 200 50
The maximum measored force that ocours during Heavy duty - Type | 200 50
each pull shall be recorded. Three test pulls shall be Medium duty - Type I 200 50
done for each ladder, and the maximum {orces shall Light duty - Type [ 200 5
be averaged for the three pulls. This average maxi-
nm shall not exceed two times the weight of the
extending section(s).
30
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Table 17
Srticuloted Ladder Tasts

Diynaraic Joint Lock Tests

Scaffold Bending Cyelic Horizontal Test Load {pounds)
Duty Rating and Type Working Load  Strength Test Load Scaffold Straight & Stepladder
{pounds) {pounds} Position * Position
Extra Heavy Duty - Type 1A 300 1200 30 75
Heavy Duty ~ Type I 250 1000 42 63
Medium Duty ~ Type II 225 1060 38 57
Light Dty - Type 1 200 JLEEE 34 50

* The scaftold position cyclic load is applied in both the push and pull direction,

7.8 Articulated Ladder Tests

Note: These are design verification tests.

This standard does not cover Type TAA articulated ladders.
Articolated ladders shall comply with the test require-
ments for stepladders when in the siepladder mode, for
trestle ladders when in the wrestle ladder mode, for
straight ladders when in the strazght ladder mode, and
with the test requirements 7.4.1 when in the scaffold or
worktable position. In addition, it shall comply with the
additional joint tests 7.4.2 through 7.4.5. If the ladder
design includes extendable sections all tests shall be
conducted with those sections, fully extended. The tests
shall be conducted with the ladder on a test surface of
A-C plywood, which shall be pre-sanded using 320 fine
wet/dry sandpaper. The “A” side of the plywood shall be
placed 10 contact with the feet of the ladder.

7.4.1 Scaffold Bending Strength Test. When setup in
all scaffold positions recommended by the manufactorer,
the ladder shall be capable of withstanding, without
fest faalure, a test load as indicated in Table 17. The
oad 15 to be applied for 1 minute to the center of the
standing arca of the scaffold on the manufacturer’s
reconmmended decking material, or a steel plate 6" wide
and 3/8" thick, extending the length of the scaffold
top, as shown in Fig. 18. The feet of the ladder shall
rest on the “A” side of AC plywood, which shall be
pre-sanded with 320 fine wet/dry sandpaper.

7.4.2 Cyeiic Joint Test. A pair of joints shall be cycled
from the closed position to fully open and back to the
closed position for 6,000 cycles. The fest sample shall
be a pair of hinges and the ladder sections directly above
and below the hinges. The hinges are to be locked and
unlocked 10 cach of its locking posiions during every
cyele. The use of additional lubricant on the joumnts or
hinges during the test, and the use of machine to cyele
the hinges ia not permissibie. Clamp cither the top or
fower ladder section to a fixed member, such as a
table, and cycle the opposite ladder section through
each hinge position. Following this test, the ladder

7

shall meet the requrements of the 7.3.1 Horizontal
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Bending Test, 7.3.3 Inclined Load Test, 7.4.3 Unlocked
Joint Test, and 7.4.5 Dynamic Joint Lock Tests.

7.4.3 Unlocked Joint Test, A test of the internal joint
friction shall be conducted with the test ladder in the
strarght ladder roode. With all jouus locked and dey
{rio Jubnicant other than that vsed dunog manufacture),
and telescoping sections {ully retracted (if provided},
the ladder shall be set at an angle of 75-1/2° with the
top leaning against a vertical wall. The ladder shall be
crierded such that the ruid-span joings, when unlocked,
allow the fadder to fold toward the wall. The nud-span

joints shall then be unlocked, and a 5 pound vertical

load applied over a 3-1/2 inch wide area at the center
of the lowest rang. The ladder shall fold toward the
wall and no longer remain straight. Folding of the
ladder at less than 5 pounds s also acceptable.

7.44 Single Joint Lock Test, The test unit shall be a
full-length ladder set in the single or extension ladder
mode, at a 75-1/2° working angle, with one hinge at
midspan unlocked.

A downward distabuted load, 10 accordance with
Table 10, shall be apphbed {or a peried of one minote
equally to both side rails on the lowest rung above
the unfocked hinge. The load shall be applied using
two 3-U2 mch steaps, each located next to a rail and
centrally loaded through an equalizer bar over the
climbing side of the ladder.

The ladder shall withstand this test withowt ultimate
fatlore. Permanent deformation shall be allowed,

745 Dynamic Joint Lock Tests. Each test in this
section {7.4.5) shall be conducted on a new and unused
ladder, as well as a ladder subjected o the cyelic joint
test {(7.4.2). The vse of additional lobricant dunaog the
test 15 not permissible.

74.5.1 Bynamic Joint Lock Test for the Scaffold
Posivion This test 13 for articulated ladders that have
approved vses {by the manufacturer) in a scatfold posi-
tion as shown in Figure 18b. The ladder shall be set up

31
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Figure 18
Scaffold Bending Strength and Dynamic Joint Lock Tests
MANUFACTURER'S

RECOMMENDED

A A PLANK OR STEEL PLATE
b o= 8 BRI L3 o O KEDEW‘JL
oo b o @ e Bl e
DEAD & j i e AUNG

AG PLYWOQOD LOAD ! '

SURFACE (NOTE 1) SECTION A-A

a8)Scaffold bending strength test
MANUFACTURERS
RECOMMENDED PLANK
CYCLIC
HORIZONTAL "

PUSH/PULL FORCE
{NOTE 3

58
AS PLYWOOD .
(S&?’g% SURFACE {(NOTE 1)

B} Dynamic joint loek test- scaffoid position

CYCOLIC
HORIZONTAL

FORCE
{NOTE 4} m‘.@ {

CYCLUIC
H@?gi?CNETAL {

(NQTE 5) ﬂﬂm&‘ 5= DEAD
== LOAD

AC PLYWOOD
BLOCK AC PLYWOQD BLOCK SURFACE (NOTE 1)
{NOTE 2} SURFACE (NOTE 1) {NOTE 2} / !
o} Dynamic joint lock test- stepladder position d} Dynamic joint lock tesh straight ladder position
NOTES:

(1) The ladder shall be placed on the A side of AT plywood, sanded with 320 fine wet/idry sandpaper.
{2y A block or equivalent means shall be used to prevent the bottorn of the feet from sliding, but the
feet shall not be clamped or otherwise restraned.
(3} The honzontal force 1s applied in both the push and pull directions during cychng.
3 The horizontal force is apphed toward the support wall and then removed dunng cycling,
y The horizontal {orce is apphed twoward the center of the ladder and then removed during cycling.

fat
N
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in the scaffold positon with the telescoping sections
extended to maxinmun length (if applicable} and the
manufacturer’s recommended scaffold plank 1 place.
A dead Joad equal to the duty rating of the ladder,
comprised of lead weights or the equivalent to maxi-
mize the density of the loading medivam, shall be sus-
pended at the center of the plank, as shown in Figore
18, in a manuer that equabizes the load to both side
rails. A horizontal {foree, 1n accordance with Table 17,
shall be applied 18 both the push and pull direction to
the middie of the first rung below the lnnge joot. The
feet of the ladder closest to the application of the hon-
zontal force shall be blocked from sliding, but aot oth-
erwise restrained. The feet fucthest from the applica-
tion of the honzontal force shall not be blocked or
restrained (see Figure 18b). The borizontal push/pull
force shall be cycled for 6,000 cycles at a rate of 50-70
evcles per mirwte. The cyching shall consist of apply-
ing the specified horizontal foree first 10 the push
direction, then i the pull direction, and then repeating.
The ladder shall not collapse, and all of the tocks shall
be 1 their locked position at the completion of the test.

7.4.5.2 Dynamic Joint Lock Test for the Straight
Ladder Position. This test is for articulated laddexs
that have approved use (by the manufactorer) 1o the
strarght ladder position. The ladder shall be opened
to a straight posttion, with the telescoping sections
extended to maxinmum length (of applicable). The
fadder shall be set at an angle of 75-1/2°. A dead load
equal to the duty rating of the ladder comprised of
fead weights or the equivalent, to maximze the deas:-
ty of the loading medivm, shall be suspended to the
rung closest to midspan, or the first cung above
midspan if the two closest mngs are equidistant, as
shown in Figure 18d. The load shall be appliedina
manner that equalizes the load to both side rails. A
horizontal force, in accordance with Table 17, shall
be applied toward the upper support wall to the mid-
dle of the third rung above the floor. The feet of the
ladder shafl be blocked from sliding, but not other-
wise restrained. The top of the ladder shall not be
blocked or restrained {see Fig. 18d). The horizontal
force shall be eycled for 6,000 cycles at a rate of 50-
70 eycles per minute. Cycling shall consist of apply-
ing the specified horizonial force toward the upper
support wall, then removing the force, and then
repeating. The ladder shall not collapse, and all of the
locks shall be in their locked position at the comple-
tion of the test.

7.4.5.3 Dynamic Joint Lock Test for the Stepladder
Positios. This test 1s for articulated ladders that bave
approved use (by the mamufacturer) in the stepladder
position. The ladder shall be set in the stepladder
position, with the telescoping sections extended to
maximum length (if apphicable). A dead load equal to

Amearican National Standord A14.2.2007

the duty rating of the ladder comprised of lead
werghts or the equivalent to maxinuze the density of
the joading medium, shall be suspended to the high-
est standing level, as shown in Figure 18c¢, in 3 man-
nier that equalizes the load to both side rails. To the
saine side of the ladder, a horizontal force, 10 accor-
dance with Table 17, shall be applied toward the cen-
ter of the fadder to the middie of the tard rong above
the floor. The feet of the ladder closest (o the applica-
tion of the honronta force shall be blocked from
shiding, but not otherwise restrained. The feet furthest
from the application of the bortzontal force shall aot
be blocked or restrained (see Fig. 18¢). The horizon-
tal force shall be cycled for 6,000 cycles at a rate of
5070 cycles per rarnute. Cychng shall consist of
applving the specified horizortal force toward the
center of the ladder, then removiag the force, and
then repeating. The ladder shall not eollapse, and all
of the locks shall be i thetr locked posttion at the
corapletion of the test.

7.5 Step, Trestle {Double Front), Extension
Trestle, Platform, Combination,
Articuloted Lodder and Step Stool Tests

7.5.F Compression Test.
Note: This is a design vernification fest.

A Toad test of the entire Iadder or step stool shall be
made with the ladder or stool in an open position, as
shown tn Fig. 19 and 20. A uniformly distributed
load, in accordance with Table 11, shall be applied
for a minimum peaod of one minute to the ladder top
cap or platform. A combination ladder shall be tested
in its stepladder position, with the test load apphied
mniformly to the top cap, or to the top step when no
top cap is used. Trestle ladders, articulated ladders
which permit their use as a double frount stepladder
and the base section of exicnsion trestle ladders shall
be subjected to twice the test loads in Table 11, by
applying the test load simudtaneously to both sections
of the ladder, at the top cap of each section, or to the
top step when no top cap 18 used. The ouit shall with-
stand the load without test {ailure.

7.5.2 Side-Rail Bending Test.
Note: This is a design verification fest.

The resistance to side-rail hending shall be tested by
placing a load, 10 accordance with Table 11, over a
3-1/2 1och width on the rmddle step adjacent o one
sede rail of the ladder for a raraamm period of one
minunte, with the ladder in an open position, as shown
in Fig. 19 and 20. The next higher step shall also be
tested. A combination or articulated ladder shall be
tested while erected in its stepladder position. The
ladder shall withstand the load without test failure.
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7.5.3 Step or Plutform Bending Test,
Note: This 1s a design vertfication fest.

The strength of the step, rung, or platform section
shall be tested by applying a load, in accordance with
Table 11, for a mininnum period of 1 minute, over a
3-1/2 inch length across the foll width of the step,
mng, or platform and on the center of the longest or
bottom step or rung with the ladder 1n the open posi-
tion, as shown in Fig. 19 and 20. The test load shall
also be applied to the longest like step or rong with-
out braces, as well as to steps, rungs, or platforms of
different designs or material specifications. The test
{oad shall also be applied to the top cap of a step
stooh. The step, rong, platform or step stool top shall
withstand the load withowt test fathure or permanent

deformation (set), in excess of /100 of the clear
length of the step, rung, or platdform between the side
rails (between inside flanges) or of the overal] length
of the stool top cap.

7.5.4 Step-to-Side-Rail Shear Strength Test,
Mote: This 1s a design verification test.

The shear strength of the step- or rung-to-side rasl

joint shall be measured by applying a test load, in

accordance with Table 11, for 2 minimum penod of
one minute, over a 3-1/2 inch width of the step or
runyg. The test load shall be applied on the longest
braced and wmbraced steps with the least fastening.
The same test load shall be applied to steps or rungs
of different cross sectional design or materials. The

Figure 19
Compression, Step Bending, Side-Rail Bending, and Step-to-Side-Ruil Sheor Tests

LOAD FOR SIDE ~
RAIL BENDING
AND STEP~TO-
SIDE - RAIL
SHEAR TEST
{NOTE 2}

LOAD FOR STEP
BENDING TEST
{NOTE 2}

-~ TOP CAP LOADING FOR
COMPRESSION TESY

o ,,—-i-,i.‘_:--in WOOD LOADING BLOCK

test setup 18 Ulustrated for a stepladder.

th
2]
=
51
w0
=

=

[N
Y
W
ey

{23 Typical locations for the test loads are shown; see 7.5.1, 7.5.2,

as to the placement of the loads.
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test foad shall be applied as near the side rail as pos-
sible with the ladder in a fully opened position, with
the spreaders or hinges locked, as shown in Fig. 19
and 20. The test load shall also be apphied to the top
cap of a step stool, over a 3-12 inch wide area across
the front-to-back depth of the top cap adjacent to one
side rail. When the load 1s removed, the unit shall
show no indication of test failure in the fastemag
means attaching the step, rung, or top cap to the side
rail or test failure of any other component.

7.5.5 Bucket (Pail} Shell Test.
Note: This is a design verification test.

The bucket shelf shall be constracted so that U supports
a distributed load of 100 pounds, applied to the shelf
{or a mininum period of one minte, with the ladder in
an open position with the spreaders locked. The bucket
shelf shall withstand the load without ultimate failure.

Amearican National Standord A14.2.2007

7.5.6 Front Stability Test.
Note: This is a design vernification fest.

The ladder shall be set in the open position on a level
floor; & combination ladder shall be opened to its
stepladder position. A uniformly distributed foad, in
accordance with Table 18, comprising lead weights or
the equivalent to maximize the density of the loading
medium, shall be applied to the second highest step,
rang, or platform (the highest proper standing level),
as shown 1 Fig. 21, (For an extension trestie ladder,
the load shall be applied to the second lughest exten-
sion-gection rung.)

The ladder shall then be subjected to a horizontal
pulling force, in accordance with Table 18, apphied
at the geometnic center of the stepladder top cap. at
a distance of not more than 1/2 inch above its top
smrface, towards the front of the Jadder, as shownin

Figure 20
Methods (Other Thoan Deod Weight) for Applying Test Loads

LILd 1]

™ TEST MEMBER

{NOTE 2}

BOTTOM
REACTION
SURFACE
", ~N
Top-Losding Method

{2}
NOTES:

TOP REACTION BURFACE f

e FORCE DYNAMOMETER —

TEST BLOCK

RASE PLATFORM

TEST MEMBERS
{NOTE 3}

ﬂﬂﬂﬂﬂ FORCE APPLICATOR

-

Bottom-Loading Method
{b}

{1} Hydrulic, pnoamatic, or mechanical means may be vsed o apply the load.

{2) The top loading method is #Hustrated for the compression test, where it is
applied o the top of the ladder, but it can also be used for the other tests.

{3) The bottom oading method is llustrated for the rung bending test, bot #t can

also be used for the other tests.
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Fig. 21 The pulling force shall be applied to the top
honrontal guardrail member of platform ladders, to the
apex of the base section of trestle and extension trestie
{adders, and to the top cap of combination ladders or to
the top step when no top cap is used. Step stools shall
be loaded with the distributed load oo the top cap,
and the pulling force shall be applied to the top cap
also. The test surface shall be such as to ensure that
the ladder does not slip or slide duning the fest.

During this test, the nunimum load that canses the lad-
dex to tip over shall not be less than the vabue showniin
Table 18, Ladders equupped with a bucket shelf shalt
be tested with the hocket shelf in the 1n-use position.

7.5.7 Side Stabifity Tesi,
Note: This is a design verification fest.

The side stabidity of a ladder shall be roeasured with

the ladder set in an open position on a leve] {loor A

wformly distnbuted Joad, 10 accordance with Table 18,
comprising lead weights or the equivalent to maxinyze
the density of the loading medium, shall be applied to
the second highest step, ming, or platform, as shown in
Fig. 21. (For an extension trestle Jadder, the load shall
be applied to the second highest extension-secton rung.)

The ladder shall then be subjected to a honzontal
pulling force, in accordance with Table 18, applied to
the side of the froni rail, at the geometric center of
the stepladder top cap, at a distance of not more than
12 rach above its top swrface, as shown in Frg. 21
The pulling force shall he applied to the top horizon-
tal guard rail member of platform ladders, (o the apex
of the base section of trestle and extension trestle lad-
ders, and to the top cap of combination ladders or to
the top step when no top cap is vsed. Step stools shall
be loaded with the distributed load on the top cap,
and the pulling force shall be applied to the top cap
also. The test suface shall be such as to ensure that
the ladder does pot slip or slide during the test.

Doring tlas test, the mirdroum load that cavses the
fadder to tip over shall not be Iess than the value
shown 1o Table 18. The test shall be ron with the
force applied to both sides, and the values shall be
averaged o obtain the mindrmun doad. Ladders
equipped with a bucket shelf shall be tested with the
bucket shelf 1n the m-use position.

7.5.8 Rear Stability Test.
Mote: This 1s a design verification test.

The rear stability of a ladder shall be measured by
placing the fadder in an open position on a level floor.
A uniforendy disteibuted load, 10 accordance with
Table 18, comprising lead weights or the equivalent to
maximize the deasity of the leading medim, shall be
placed on the second highest step. rung, or the platform
(the highest proper standiag level}, as showniin Fig. 21,
{For an extension tresile ladder, the load shall be
apphied to the second highest extension-section rung.)
The ladder shall then be subjected 1o 2 horizontal

the geometrce center of the stepladder top cap, at a
distance of not more than 1/2 inch above 18 top sor-
face, 1n a rearward direction, as shown 1 Fig. 21. The
pulling force shall be applied to the top horizontal
guard rail member of platform ladders, to the apex of
the base section of restle and extension trestle fad-
ders, and to the top cap of combination ladders or to
the top step when no top cap s used. Step stools shall
be loaded with the distnibuted load on the top cap,
and the pulbag force shall be applied to the top cap
also. The test surface shall be such as o ensure that
the ladder does not slip or shde dorog the test.

Duning the test, the minionum load to cause the ladder
to up over shall not be less thag the value shown in
Table 18. Ladders equupped with a bucket shelf shall
be tested with the bucket shelf m the 1n-use position.

Table 18
Stability Test Loads {pounds)

Reay Palling Foree

Other Torsional
Fromt Side Ladders Stability
Distributed Pulling Pulling Platform and Step Pulling
Puty Rating and Type Dead Load Foree Force Ladders Stools Foree
Special duty - Type 1AA 200 25 20 35 45 35
Eixtra heavy duty - Type IA 20X 25 20 35 45 30
Heavy duty - Type { 200 25 20 35 45 30
Medium duty - Type [§ 24 25 20 35 45 25
Light duty - Type Ul 200 25 20 35 45 20
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Figure 21
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Front, Side, and Rear Stability Tests

in MAX
SIDE PULLING '“‘*L\
FORCE {NOTE 1)

&=

5 iﬁﬂ
FRONT ?ULLENG

FORCE (NOTE 1}

200~15 UNIFORMLY
DISTRIBUTED
DEAD LOAD

SECOND MIGNEST —
STEP

NOTES:

REAR PULLING
FORCE {(NOTE I}

LMMAj/w

e SIDE PULLING
FORCE (NOTE 1}

iy MAX

[ 1.

{1} The pulling force shall be applied at 2 maximum distance of 1/2 inch above the top of the

stepladder.
(2) This test is iflustrated for 2 stepladder.

7.5.9 Torsional Stability Test.
Mote: This 15 a design verification test.

The test unit shall be placed on a level floor, in the
{olly opened position, with the spreaders properdy set.
A 200-pound distributed dead load, comprising lead
weights or the equivalent to maxsumize the density of
the loading medinm, shall be applied to the ladder top
cap, platform, or top step when no top cap i3 osed, as
shown in Fig. 22.

A horizontal force, in accordance with Table 18,
directed to the rear of the ladder, shall be applied to
the ladder top cap at a distance of 18 inches from the
vertical centerline of the ladder, as shown 1 Fig. 22
For articulated ladders, the hortrontal force shall be
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applied as close as possible to the apex hinge. The
force shall be maintained perpendicular to the morent
armg, at the final load position, with a tolerance of
+10°, during the test. The test shall be condocted on
dry, nacoated, viayl flooring (see Section 4).

Relative movement in excess of one inch of the
ladder with respect to the floor, any damage or visible
weakening of the ladder structure or componest, or
auy significant visible major damage {rom permanent
deformation (set) of the test unit upon release of the
test force shall constitute failure to meet this require-
ment. Minor persanent deformation (set) of individual
Iadder components, such as diagonal braces or rear
horizontal braces, of less than /8 inch, shall not
constifute test fadure.
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Ladders equipped with a bucket shelf shall be tested
with the bucket shelf in the in-use position. This test
18 not applicable to ladder-type step stools, platform
ladders less than 3 feet in size, and other step-type
{adders less thao 3 feet in size.

7.5.10 Racking Test
Note: This is a design venfication test,

7.5.70.1 The test unit shall be placed on a level
floar, in the fully opened postiion, with the spreaders
properly set. Both front feet shall be individually
blocked to prevent movement relative to the floor,
as shown in Fig. 23a. A 100-pound distributed
dead load shall be applied to the bottom step or
rung, no part of the load shall contact erther of the
two {ront rails during the test.

A vertical pulling force shall be apphed to the war
of the ladder top cap, fop guardrail or top step
when uo fop cap is used, 30 as to §ift both rear feet
and provide a 3-uch clearance between the rear
feet and the floor. A 4-pound pre-load shall then
be applied at the bottorn of one rear side cail; after
which the ladder shall be umloaded to establish a
no-load reference poiot. A G-pound lateral pulling
force shall be applied at the bottom of one rear
rail, using a force gage or the equivalent, as shown
1o Fig. 23b, and the lateral displacement of the
rear rail shall be measured relative to its no-foad
position. The saxiemm lateral displacement ghall
not exceed the value given in Table 19

Fadders equpped with a bucket shelf shall be tested
with the bucket shelf in the in-use position. This
test 1 not apphcable to ladder type step stools.

7.5.10.2 Ladders with Plastic Top Caps. A high
temperature and a low temperature racking test
shall be required for ladders with plastic top caps.
The high temperatuee test shall be perforued with
the stepladder at 140°F2S5°F with 50 percent greater
rack allowable than in the room temperatare test. The
fow teraperature test shall be performed at 3 tem-
perature of -20°F+5°F with no fracture permitted.

7.5.4{ Rail Cantilever Bending Tests

7.5.11.1 Front Rail Static Cantilever Bending Test
Note: This 15 a design venfication test.

The froat rail cantlever bending streagth of a ladder
or step stool shall be measured by applying an
edgewise foad to the bottom end of a front side rail.

Use appropriate means to ensore that the test load
is applied to the lower end of the side rail, such

as yemoving, paor o testing, ship-on feet or feet
extending below the end of the rail, or using special
purpose fest fixtures (o load the side rad appropri-
ately. The test ort shall be opened and placed on
its side, with the steps perpendicular to the ground,
as shown i Fig. 24. Corpbination ladders shall be
opened to their stepladder position. The lower side
rail shall be claraped {6 2 support and shall be
unsupported from the bottom end of the rail to the

Table 19
Maximum Allowable Racking Deflection {inches)
DeflectionT
Ladder Size Type-1AA Type-I and [-A Type-ii Type-1i1
{feet) {(¥=1.35X) {(Y=1.35% + 3.9) (Y=1.35X +7.9) {(¥Y=1.35X +7.9)
3 4.05 795 11.95 11.95
4 5.40 .30 13.30 1330
5 675 10.65 14.65 14.65
6 810 12.00 16.00 16.00
7 S.45 1335 17.35
§ 10.80 14.70 1870 -
16 13.50 17.40 21,40
12 1620 20.10 2410 -
14 22.80
16 2550
18 - 28.20 - -
20 30.90

T V= lateral vacking deflection Gnches) dunng a 6 pound pull; X = ladder size
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Figure 22

Torsional Stability ond Rail Torsion and Spreader Tests

200 LB DISTRIBUTED
DEAD LOAD

/ o0 + 1 GV
S\
Y TEST LOAD
LEVEL TO BASE

TEST BAR
{NOTE 1)

CLAMP
(NOTE 2)

NOTES:

{1} The test bar is clamped to the top cap.

{2) The clamp is used only for the Rail Torsion and Spreader tests i 7.5.12.
(3} The test surface shall be dry, unwazxed vinyl flooring (see Section 4).

(4) This test g tlustrated Yor a stepladder.
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Figure 23
Racking Test

MINIMUM FORCE APPLIED
TO LIFT REAR FEET
INOTE 4}

gin
1
FrrTTIT

Method for Blocking Fest

{2}
DISTRIBUTED ~ed | |
DEAD LOAD i ‘ \
e | A\ LATERAL
T S e N | RLY ’////A£‘““DmPLACEMENT
‘ ] S| ATERAL
TEST FORCE
{NOTE 1}
FLOOR
BLOCK ~
{NOTE 2}
BLOCK —#
{NOTE 2}
Tast Setup
{b}
NOTES:

{1} The lateral force shall be applied using a force gage or the equivalent. The force shall be applied parallel
to the bottom of the front section. The Iateral displacement of the rear section shall be measured paraliel to the
direction the lateral force is applied.

(2) Blocks fixed to the test surface are used 0 resist rail rotation.

{3) This test is ilustrated for a stepladder.

{4) The vertical lifting Torce shall be applied by a member bearing against the rear center of the ladder top
cap, and shall be attached to a 5/16-inch minkmum diameter rope at least 3 feet long with the rope secured
against rotion in any direction at least 3 feet above the ladder top.
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Table 20
Static Cantilever Bending Tests
Front Rail Rear Rail
Cantilever Cantijever
Working Load Test Loads Test Loads
Puty Rating and Type {pounds) {pounds) {pounds)
Special duty - Type JAA 375 375 250
Extra heavy duty - Type TA 300 300 200
Heavy duaty - Type | 250 256 175
Medium duty - Type {3 225 200 150
Light duty - Type I 200 150 125

top of the bottooy step. The top surface of the step
shall be parallel 1o the edge of the suppoxt.

The test load shall be applied by means of a
weight, in accordance with Table 20, for a ouni-
onn period of | minute, to the extreme botton
end of the upper side raid (sce Fg. 24a). The load
shiall be centrally applied to a 2anch long block
resting on the full width of the side rasl and held in
place by a C-clamp; the load attachment point on
the C-clamnp shall not be more than 2 tnches befow
the underside of the web of the rail being tested.
The weight shall be suspended s0 that 1t i3 acting
through the vertical neutrat axis of the side rail.
The maxinmm allowable permanent deformation
(set) of the upper side rail 15 1/4 inch. The test
oad shall then be applied to the extreme bottom
end of the lower side rail in a bke manner (see
Fig. 24b). The maximrom allowable permanent
deformation {(set) of the lower side rail is 1/4d inch.

Provided the Tadder continuies to support the test
load, permanent deformation (set) or nltimate failure
of any ladder components as a result of the tests,
except for the imitation of the maxinmm allowable
permanent deformation {set) of the spper and fower
side rails shall not constitute test fatlure.

7.5.41.2 Rear Rail Static Cantilever Bending Test
Note: This is a design vertfication test.

The rear rail cantifever bending strength shall be
racasured by applying an cdgewise load to the bot-
tora end of 4 rear side rail. Use appropriate means to
ensure that the test load is applied to the lower end
of the side rail, such as removing, prior to testing,
ship-on feet or feet extending below the end of the
rail, or using special purpose test fixtures to load the
side raal appropriately. The test vt shall be opened
and placed on its side, with the honzoutad rear
braces perpendicalar to the ground, as shown in
Fig. 24. The fower side rail shall be clamped to a
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support and shall be unsupported from the bottom
end of the rail to the top of the boticm honzontal
brace. Guides shall be used wlhich have a nominal
clearance between the rear section rails o preverd
{ateral movement of the section when the testload 1s
apphied. The test load shall be apphied by rueans of a
weight, m accordance with Table 20, for a orinimum
periad of 1 roranxte, (o the extreme bottom end of the
upper side ratdl (see Fig. 24a). The load shall be
centrally apphied to a 24nch long block resting on
the full width of the raid and held in place by a C-
clamp; the load attachment point on the C-clamp
shatl not be more than 2 mches below the underside
of the web of the rail being tested. The weight shall
be suspended so that it acts through the vertical nen-
tral axis of the rear rail — lower horizontal brace
asserably, 50 as (6 avoid wirodocing twisting info
the rear rail. The maximorm perrsanent deformation
{set) of the upper side rail 15 1/4 1ch. The test load
shall then be applied o the extreme bottom end of
the lower side rail, in a like manner (see Fig. 24b).
The alfowable permanent deformation (set) of the
lower side rail shall not exceed 1/4 inch.

Provided the ladder continues to support the test
{oad, permanent deformation (set) or vltimate
failwre of any ladder components as a result of

the fests, except for the limitation on the maximum
ajlowable permanent deformation (set) of the upper
and lower side rails, shall not constitute test failure.

7.5.11.3 Front and Rear Rail Dynamic Drop Test
Note: This i3 a design venfication test.

The test vnit shall be the tallest ladder for each rail
size, with the same bottom bracing for each wmit
tested. The stepladder shall be tested p a closed
position, with the ladder horizontal so that the
steps are vertical. The top of the ladder shall be
supported 6 inches from its top so that the bottom
of the lower rail 15 24 inches from a concrete floor,
as shown in Fig. 25.
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Figure 24

Rail Static Contilever Test

LATERAL RESTRAINTS
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Note: The block shall be & minimum of 1/4”7 and a maximum of 1-inch thick, and shall be 2-nches long

raeasured along the side rail, and a rinimum width equal to the foll width of the side raid including side
raif flanges.
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Figure 25
Bynamic Drop Test

SIDE GUIDES .y
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NOTE: This test is for cantilever in only. It is performed with the ladder closed.

To perform the drop test, the front and rear rails
shall be guided in a vertical plane, during a free-
fall drop. The maxinnum allowable permanent
deformation (set) of the lower side raif 15 14 inch.

7.5.12 Rail Torsion and Spreader Test.
Mote: This 15 & design verification test.

The test vt shafl be placed on a level floor, 1n the fully
openied position, with the spreaders properly set. A 200-
pound distnbuted dead load, comprsing lead weights
or the equmvalent to maximize the deosity of the loading
mediurg, shall be applied to the ladder top cap, plat-
form, or fop step when no top cap is used. A horizontal
{orce, directed to the rear of the ladder, shall be applied
to the ladder top cap at a distance specified in Table 21
{rom the vertical centedine of the ladder, as shown in
Fag. 22. For articulated tadders, the borizontal force
shall be applied as close as possible to the apex hinge.

Table 21

The force shall be perpendicular to the moment amm,
with a tolerance of +10°, whea the test Joad s
reached. The front side rail, opposite from the side
where the honzoutal force 1s applied, shall be
Hlocked {rom movement, The test shall be conducted
on dry, wncoated vinyl flooring (see Section 4).

The test unit shall withstand a horzontal foree of not
less than the value given in Table 21, without the
spreaders undocking, any damage of visihle weakening
of the ladder or components, or auy significant visible
major permanent deformation (set) of the test wrat
vpon refease of the test force. Minor peomanent
deformation {set} of individual ladder components,
soch as diagonal braces or rear hortzontal braces, of
fess than 1/8 inch shall not constitute test failure.
Ladders equipped with a bucket shelf shall be tested

with the bucket shelf in the treuse position. This fest
18 not applicable fo step stools.

Rail Torsion and Spreader Tess

Working Load

Distance from
Vertical Centerline

Rail Torsion
Test Force

Duty Rating and Type {(pounds) {pounds) {inches)
Special duty - Type [AA 375 75 36
Extra heavy duty - Type 1A 300 125 18
Heavy duty - Type 1 250 160 18
Mediwm duty - Type 11 225 75 18
faght duty - Type 110 2063 50 18
43
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Figure 26
Stepladder Slip Test

200-1b UNIFORMLY
DISTRIBUTED
DEAD LOAD
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¥
Dl movement ¢ in Max)

NOTE: The 28¢-pound distributed dead load shall Be placed on the second highest step.

7.5.13 Stepladder Slip Test.
Note: This is a design verification fest,

Stepladders shall be tested tor shp resistance as
shown 1o Fig. 26. The test onit shall be a 6-{oot
stepladder, fully opened and spreaders locked. When
testing an articulated ladder, the test unif shali be a
6-foot Jadder or the shortest size greater than H-foot,
fully opened and all hinges locked. A noiformly dis-
tabuted load of 200 pounds shall be placed on the
second highest step. A honzontal pulling force of
35 povuds, statically applied centrally to the bottom
of the ladder at a distance of 1 inch above the test
surface, shall not cause any movement in excess of
1/4 inch across the test sirface. The test strface shall
be dry, uncoated, vieyl flooring (see Section 4).

7.53.14 Stepladder Plastic Top Cap Reference
Material Tests.

7.5.14.1 Plastic tops from the wnitial lot of mold-
mngs, which were employed for performance tests,
shall be eraployed w perform the following tests,
and the results shall be recorded and retained for
future reference.
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7.5.14.2 Ten (10) top caps shall be weighed and
both the mean and standard deviation determined.

7.5.14.3 The specific gravity or density of the
i and maximom section tickness” of plastic
top caps shall be deternzined. The sample size shall
he ten (10} and the mean and standard deviation for
cach set of samples shall be computed.

7.5.14.4 A &fferential scanmug calorimetric test
shall be performed to catalog the material for
futiee reference.

7.5.14.5 An infrared analysis of the material shall
be performed and the results shall be retained.
7.5.14.¢ The Heat Deflection Temperatuee (HDT)
at 264 psi shall be at least 120°F in accordance
with ASTM Dod&-82. (Re-approved 1988).
7.5.14.7 For the material tensile strength test, Type
I tensile coupons of the material shall be prepared
and shall comply with ASTM 3638-91.

Half of the coupons shall be tested as recerved with-
out any special conditioning, and the other half shall
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be tested after exposure to accelerated weathenng
as defined by Sec. 7.9.3.1 “Accelerated Weathering
Test Procedure,” of ANSEA 145 for 1,000 howrs.
Fatlure occurs when elongation after 1,000 hours is
T(% or less than the clongation of the “as received”
matenal. Alternate cuteria is when the area vader
the stress-strain curve “after weathering” is less
than 70% of the “as received”” curve area.

7.5.14.8 For the cold mmpact test, a full size sample
of the top cap shall be subjected to a 5 ft.1b. tapact
from a 1.18 1b., 2" diameter goided steel ball after
being condiioned for 24 hours at -20°F. The top
cap, where the design permits, shall be placed ona
fiat horizontal surface and impact applied to the
geometric cender of the top cap. Where (op cap
geometry precludes complete support on a {lat honi-
zoutal surface the requirement shall be achieved by
equivalent means of positioning. One such method
18 ¢ posttion the top cap so that it i3 supported as
close 1o 1ts sides as possible resting on 1/4 1ach
thick steel plates supporting the underside of the top
cap across the full width of the top (front to back)
so that the top of the cap rests 1n a horizontal plane
within £2° in any direction. The top cap shall show
ne signs of cracking after nnpact.

7.6 Labeling Tests

7.6.1 General, The following procedures are
designed to evaluate the suitability of primary hazard
{danger and caution), safety use instruction {(safety
first), and product data mnformation (notice) labels
for application to ladders, and the performance of
prated labels applied to surfaces representative of
those employed 1n the intended application.

Unless otherwise specified, the labels are apphed to
the appropriate surfaces and conditioned for 24 hours
at 73°F (£5°F) and 30% relative huowdity (£5%).
Satsfactory resolis are needed on 3 samples for cach
test to fulfill the requirements. It is not intended that
the tests shall be conducted on a progressive basis to
1 set of test samples. After each environmenial test,
the samples should be conditioned at 73°F (£5°F) and
50% relavve bumadity (23%) for 24 hours before
subsequent fests are conducted.

7.6.2 Tests

Note: These tests are all design veafication tests
and shoold be performed on standard sobstrates
rather than on actual ladders. These substrates shall
be alunumim extrusions, 6061-T6 or the equivalent
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1 mechanical properties, of 0.045 0 0.070 mch
nominal thickness.

Labels shall be mounted vsing a 4-1/2 poond weight-
ed roller and then cured for 24 howrs before being
subjected to test.

7.6.2.1 Adhesion Test. The test shall be conducted
ot a new label that has vot been subjected to the
other tests m 7.6.2, according to ASTM 1903-49
(1978}, Test for Peel or Stapping Strength of
Adhesive Bonds.! A raimanmn foree of 30 cuoces
shall be required to remove the label

7.6.2.2 Scratch Resistance Test. The label shall
resist defacement or removal when a flat metal
blade 1/32 mch thick, held at a right angle to the
test panel, 13 scraped across it This test shall be
run on labels before and immediately after the
water ipersion test.

7.6.2.3 Water Immersion Test. Applied labels shall
be mmersed in water, label side down, with the
water level a mimimum of 18 inch above the label,
for 48 hours at 75°F Mo significant change shall
occnr in the legibility of the labels or in their
adhesion to the ladder surface {(as evidenced by
delaminating or curling) following the test.

7.6.2.4 Oven Aging Test. Applied labels shall be
placed 10 an oven mamtained at a teraperature of
158°F (70° C) for 240 hours. No sigmficant change
shall oecur 1 the legbitity of the Iabels or in their
adhesion (o the ladder sorface (as evidenced by
delaminating or curling) following the test.

8. Selection, Care, and Use

&.7 General

8.1.1 For maximum serviceability and safety, and to
chiminate vanecessary damage to eguipment and goods,
usees shall employ safe practices in the nse and care
of ladder equupment. The gmdebines discussed 1o this
section constitute the most approprate and proper
procedures for the care and use of ladders.

8.1.2 A comparison of studies within Al4 jurisdicoon,
by government bodies, by other rescarchers, and in
the [LO* pubbications CI15-12, Ladders, mdicates a
close correlation between major acadent cansses and
the farthwre to follow gudelines like those provided in
this section.

8.1.3 The major causes of falls from self-supported

portable ladders are lack of stability and sliding.
The major causes of falls from non-seff-supporting
portable fadders are lateral sliding at the top support,
outward sliding at the lower base support, and human

! Available {from the American Society for Testing and Materials.

* Available from the lnternational Occupational Safety and Health
Information Centre, International Labour Office, CH 1211, Geneva
22, Switzeriand.
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Table 22

Summary of Significont Accident Couses

Possible Factors Involved in Accident

slip-resistant

bearing surfaces
Extenston Jocks
not engaged

Ladder Cause of Base Support Top Support Set-Up User Location Ladder Selection
Design Accident or surface and Condition
Self- Seability Soft Not Unlocked Above ““highest Too short (size}
supporting Uneven applicable spreaders standing fevel”” Incorect ladder
(stepladder) Unstable surface One or more feet label type (JAL L I,
Shipper surface unsupported Reaching ont oo or U}
Differences in {ised unstable far, partculasty Incorrect style
firmness of or insuffficient Iaterally fadder {for ex-~
surface SUPPONS Climbing onto ladder ample, platform
Slope of surface Laddernotclose  from above or single versus
encugh 1o work  Handling heavy loads stepladder)
jocation or unstable objects Use of improper
User'sphysical  Applying side load equiprent (for
condition example, ladder
versus scaifold)
Shding Unevensurface  Not Used as a non- Reaching out ton far Use of improper
Low friction applicable seif-supporting  Stepping off ladder equipment (for
Unstable surface ladder Applving side load example, adder
ce snow or Ladder not close versus scaffold)
wet surface enough o work Remaval or de-
Slippery surface focation terioration of
Worm, missing or ship-resistant
contaminated fadder foot
feet
Non-self- Humanslip  Notapplicable Not Pitch {(angley oo Descending Disty, oily, or icy
supporting applicable steep (especially step surfaces
{extension with flat rongs) Use of improper
and User’s physical equipment (for
single) condition or exaraple, ladder
shoes versus scatfold)
Lateral Ineven surface  Uneven Not tied off Getitng on or off Too short or oo
shding Differences in surface Kot held at base {adder 3o roof long (size)
{eftor fumness of Slippery Inadequate or Reachiog out oo Not extended far
right) at surface swrface EXCESSIVE Ex- far iaterally enough {too
top sup- Unsiable swface  Unstable tension above Applying side load steep)
port susface 1op support Use of improper
{pole, tres, Ladder not close oquipment {for
corner of enough 10 work example, ladder
building, location versus scaffold)
and the like} Piich (angle} too
ice, snow, steep
or wet Feet unsupported
surface or unstable
Insufficient Exiension locks
top support 1301 engaged
Outward Unstable surface  Overexten- Used unstable or Above “highest Wrong floor or
sliding at Low friction sion above insufficient standing level”” slip-resistant
Jower base  Loose surface top support SUpPOItS jabed bearing surface
Support fce, snow, or wet Pitch (angle) Sliding tendency Too fong {size) or
surface oo flat increases above extended too far
Stippery surface Ladder not footed  ladder working Use of improper
Ladder not tied length midpoint equipment (for
off or blocked  Careless climbing example, ladder
Worn, missing or  onto or off of versus scaffold)
slippery feet tadder (from orio
Iraproper selec- roof, and the hke)
tion of feet or Applying side load
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ship. Table 22 provides a sommary of sigmficant acci-
dent causes.

8.1.4 Proper selection of a ladder is essential for ensur-
ing safety and reducing the potential for accidents.

8.1.5 Proper use of a fadder will contribute significanty
to safety. Factors contributing to falls inclnde: haste, sud-
den movements, Jack of attention during use, ladder con-
dition (worn or damaged), uset’s age or physical condi-
tion, or both, and the footwear employed by the user.

The user’s excessive weight or size does uot iucrease the
likelthood of falls. However, tmproper clinbing posture
creating user chumsiness on the ladder may cause falls.

8.1.6 The safe usetud bife of the ladder is dependent
UPOon 1S proper tn-service care. In-service use test
methods (see Section 7, including the ttabcized advi-
sory -service use fests) are available for evaluating
the ladder’s condion. While ladders are designed for
extended service, it s necessary o provide penodic
w-service care and maindenance o ensure their cog-
tinted safe use. Ladders are not designed or 1ntended
to possess an nfinite safe usefud life.

8.1.7 The information provided 1 the balance of this
section principally addresses stepladders and extension
ladders. The prnaplies, however, are applhicable to all
self-supporting and none-self -supporting portable ladders.

8.2 Selection

8.2.1 Ladder Selection. Portable fadders are designed
{or one-man use 1o meet the requirements of the man,
the task, and the environment. This section covers the
{actors mvolved in making the proper ladder selection.
Product information data necessary for proper ladder
selection 15 found on the ladder rail.

8.2.1.1 Duty Rating. Ladders have been designed
i five duty classifications:
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Working Load

Duty Rating Ladder Type {(pounds)
Special Duty TAA 375
Extra Heavy-Duty IA 300
Heavy-Duty 250
Medium-Duty I 225
Light-Duty HI 200

8.2.1.2 Loading and Service. Users shall give consid-
cration to the length required, the worlung load, the
doty raung, and frequency of use to which the ladder

witl be subjected. Users shall not overload a ladder.

The following criteria shall be used when
purchasing or using a ladder

(1) Special Duty. For users requiring 2 375-pound
working load or duty rating, such as tndustry,
utthties, contractors, and the like.

(2) Extea Heavy-Duty. For users requieing a
300-pound working load or duty rating, such
as wodustry, utilities, contractors, and the bke.

(3) Heavy-Dhuty. For users reqmring a 258-pound
working foad or duty rating, such as industry,
utihities, contractors, and the fike.

{4y Medinm-Duty. For users requining a 225-pound
working load or duty rating, such as painters,
offices, light maintenance, and the like. Medinm
duty ladders shall not be used with ladder jacks
or scaffold planks, or both, with the exception of
articulated ladders used in a scaffold position
as descnbed i secon 6.7.11

(3) Light-Duty. For users requiring no more than
a 200-pound working load or duty rating, such
as general houschold use. Light duty ladders
shall not be used with ladder jacks or scaffold
planks, or both, with the exception of articulated
ladders used in a scaffold position as described
in section 6.7.11.

Table 23
Ladder $ize, Working Length, ond Height {fest}
Height to Roof Eave
Extension Maximem Height to Top with 1- to 3-Foot

Ladder Size  Working Length  Support on Wall Extension *
16 i3 To 12-1/2 9-1/2-11-12
26 i7 12-1/2-16-112 13-1/2-15-1/2

24 21 16-1/2-20 17-19

28 25 20-24 21-23

32 29 24-28 25-27

36 32 28-31 28-30

40 35 32-34 31-33

* Extend ladder approximately three feet above voof for access.
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8.2.1.2 Proper Size

8.2.1.3.1 Fxtension Ladders. Selection of proper

extension-ladder size requures knowledge of the
vertical height or elevation to the top support
point. Where the top support is a roof eave,
addittonal working length s needed to permut the
required {- to 3-foot extension beyond this pownt.
The highest standing level shall also be consid-
cred, although the actual dimension will change
as the ladder is extended. The nominal relation-
ships between size, working length, and height
to the top support point are given in Table 23.
8.2.1.3.2 Stepladders. The highest standing
{evel 1s constant for a specific stepladder.
Typical relationships are as follows:

Stepladder
Sige (feet)

Recommended Highest
Standing Level

4 i foot, 11 inches

5 2 feet, 10 nches - 2 feet, 11 inches

6 3 feet, 10 inches

7 4 feet, 9 inches — 4 feet, 10 inches

8 5 feet, 9 inchies — 5 feet, 10 inches
0 7 feet, 8 inches — 7 feet, 9 inches

[,

P

p

2 9 feet, 7 inches - 9 {eet, 8 inches

The maximum work height i3 then established
by adding the user’s height and safe reach to
the highest standing level dimension.

8.2.1.3.3 User On-Ladder FLocation. There are
situations in which the user of a particular size
{adder creates a gap in the height that canthe
reached by the vser. For example, extension
{adders of 28-foot size and longer cannot be
used to work on a wall below a certain height
because the user would be too far out from the
wall. Usually the lower portion of the wall can
be reached from the ground, which means up o
a height of about seven feet. When this 28-foot
extension ladder is closed to 14 feet, then work-
rag on a wall below 10 fect becomes a problem.

These conditions create a gap between seven
and 10 feet in height where another ladder
selection is recommended. To work in this
zone, a shorter non-self-supporting ladder or a
self-supporting ladder such as a stepladder
shouid be considered.

8.2.1.34 Work Site Restrictions on Working
Length. In cases where the work site traposes a
height restniction on the non-self-sopporting
ladder’s working length, the vser may find that
{onger tadders are not capable of ercetion at the
proper angle of inclination of 75-1/2° To safe-
guard against bottom shiding, select a shorter
extension ladder or single ladder

8.2.2 Selfssupporting vs. Non-seff-supporting ladders,
In choosing between a self-sopporting and a non-self-
sapporting ladder, an important factor to consider 19
the bottom and top support conditions. A stepladder
requires fevel support for fowr rasls. If soch sopport is
lacking or s not convement, and  a top support 18
available, an extension ladder rmght be a better
choice. In addition, the top support allows the oppor-
tunity to secure or tie off the top to increase stahility.

8.2.3 Two Ferson Ladders. Manufacturers do design
and offer certain fadders intended for use by more
than one person. These products shall be so identified
on their labels and markings.

8.2.4 Ladders Designed for Special Purposes.
Certain ladders are designed, specified, and identified,
as special purpose ladders (see Section 4).

8.3 Rules for Ladder Use

8.3.7 Intended Use. Ladder use shall be restricted to
the purpose for which the ladder is designed.

8.3.1.7 Ladders shall not be climbed by more than
one person at a time unless designed to support
more than one person.

8.3.1.2 Self-supporting ladders shall not be used
as single ladders or i the partially closed position.

8.3.7.3 Unless specifically designed for a cantilever
operation, a nog-self-supporting ladder shall not be
used to climb above the top support point.

8.3.1 4 Combination ladders, when used as self-
supporting stairway ladders, shall not be climbed
on their back sections.

&.3.1.5 A ladder jack system shall not be used by
raore than two persons (see 8.3.19).

8.3.2 Climbing and Working {.ocations. The user
shall clirob or work with the body sear the puddle of
the step or rung. The user shall not step or stand
higher than the step or rung indicated on the fabel
marking the highest standing level of a ladder. The
user shall not step or stand ow

{1} A ladder top cap and the top step of a step or
trestie ladder, or the bucket or pail shelf of a self-
supporting ladder.

Note: This restriction is oot applicable o top steps
located 18 inches under the top cap.

{2} The rear braces of a self-supporting ladder undess
they are designed and recommended for that purpose
by the mamufactorer.

(3} The top step of the extension section of an exten-
sion trestle Jadder.

{4} The top cap or top step of a combination ladder
when i is used as a self-supporting ladder.
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8.3.3 Angle of Inclination. Portable non-self-support-
ing {adders should be erected at a putch of 75-1/2°
{rom the honzontal for optityom resistance to shiding,
strength of the ladder, and balance of the clirsber. A
simple rule for setting vp a ladder at the proper angle 13
o place the base a distance from the wall or upper sup-
port equal to one-quarter the effective workiog length
of the ladder (the “quarter length mle”). Effective
working length 1s measored by the distance along the
side ratls from the bottorn of the ladder to the upper
suapport poitat. Combination ladders should be erected
so that the step surfaces are 1o a honzontal plane.

8.3.4 Footing Suppori. The ladder base shall be
placed with a secure footing on a firm, tevel support
sarface. Ladder levelers may be wsed to achieve equal
rail support on tmeven surfaces. Devices such as
shoes, spurs, spikes, combinations thereof, or similar
devices of substantial design should be installed
where required for slip resistance and bearing area.
Where ladders with no safety shoes, spurs, spikes, or
similar devices are used, a foot ladder board or simi-
iar device may be cmployed. Ladders shall not be
used on ice, snow, or sippery surfaces urdess switable
means to prevent slipping are emploved. Ladders
shall not be placed on boxes, bagrels, or other unstable
bases to obtain additional height.

8.3.5 Top Suppors. The top of a non-seli-supporting
ladder shafl be placed with the two rails supported
equally unless it is equipped with a single support
attachment. Such an attachment should be substantial
and large enongh to support the ladder under load. It
should be used when the ladder top support is a pole,
light standard, bmiding corner, or in tree-type opera-
trons {prorang, frant picking, and the bke). When i is
necessary to support the top of a ladder at 2 window
opening, a device should be attached across the back of
the ladder, extending across the window, © provide fina
sapport against the building walls or window frames.

8.3.6 Side Loading. Portable ladders are not designed
{or excessive side loading, and such abuse of the
fadder shall be avoided. The ladder shall be kept
close to the work. The user shall not overreach, but
shall descend and relocate the ladder instead. When
using a ladder, the user shall never push or puil
unless the ladder is properly secured.

8.3.7 Climbing Ladders. When ascending or
descending the ladder, the user shall face the ladder
and maintain a firm hold on the ladder. The user shall
not chimb onto a ladder from the side, from one lad-
der to another, or {ront a swing-stage to a ladder,
uniess the ladder is secured against sideways motion
or has been tied 1o the siructure. The vser shall not
climb a broken or bent ladder or a ladder that does
not comply with 8.4.1.
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8.3.8 Electrical Hazards, Users are cantioned (o

take proper safety measures when ladders are used in
areas confaining clectrical circuits. These precantions
should prevent any contact or possible contact with an
energized, nrinsulated ciremt or conductor 18 order o
avaid electacal shock or short cirenit. Metal ladders
and wood ladders with side-raid metal reinforcement
wires shall not be used where they wounld come in con-
tact with exposed energized electne wires.

Al fadders should he kept away from electne power
lines urdess they are specifically designed for that
application. Ordinary precantions should be emploved
as would be taken when using any tool that may
become a conductor of electricity. Users are cautioned
to be particularly careful when manipulating any lad-
der around an overhead clectrical power line.

8.3.8 Improper Use. A ladder shall not be used as a
brace, skid, lever, guy or gin pole, gangway, platform,
scaffold plank, material hoist, or for any other vse for
widch 1t was not intended, unless the manufacturer
specifically recommends such use. Ladders shall not
be erccted on scaffolds o gain additional height,
unless specifically designed {or the apphication.

8.3.18 Getting on or off ladder af upper levels. Ladder
should extend approximately three feet above the upper
access level. The ladder shall be tied to the upper access
level before chaxbing onto or off the ladder at the upper
level. The vser shall take care when getting on or off the
ladder at the upper level in order to avoid tipping the

ladder over sideways or causing the ladder base to slide.

8.3.11 Fastening Together. Ladders and ladder
sections, wdess 3o designed, shall not be tied or
fastened together to provide a longer tength. Ladders
aund ladder sections shall not have their length
mereased by other means vnless specifically designed
for the means employed.

8.3.42 Boorways. Ladders shall pot be placed 10 front
of doors opening toward the ladder unless the door 13
blocked open, locked, or guarded.

8.3.13 Setup and Adjustment of Ladders.

8.3.13.7 Extension Ladders. Adjustment of exten-
siont {adders shall only be made by the user when
standing at the base of the ladder so the user may
observe when the locks are properly engaged. The
user shall check that the rope is tracking correctly
m the pulley. Adjustraents of extension ladders
fram the top of the ladder {or any level over the
locking device) is a dangerous practice and shall
not be attempted. Adjustments shall not be made
while anyone 1s standing on the ladder. The user
shall ensure that both upper and lower ladder sup-
port points are contacting firm support surfaces.

45
PGR2026-00044
TRICAM EX1018



ey

Americon National Standord A14.2-2007

8.3.13.2 Stepladders. The vser shall ensure that the
stepladder is fully opened, with spreaders locked
and all feet contacting a firm level support surface.

8.3.14 Ercction of Extension Ladders. Extension
ladders shali always be erccted so that the top section
{fly section) 1s above and resting on the bottom
section (hase section) with the ning locks engaged.
The top section may be located in front of or behind
the bottom section, depending npon the design. The
{adder shall never be used 10 a reverse position where
the top end of the fly section becomes the lower

end of the ladder, and the lower end of the base
section becomes the upper end of the ladder. Where
extension ladders have been previously used as single
ladders, care should be exercised to ensure that the
sections are properly reassembled and that the inter-
locking gmdes or brackets are properly engaged
between the sections before further use.

8.3.15 Relocating {.adders. A ladder shall not be
relocated while anyone 18 on it

8.3.16 Bracing of Stepladders. The bracing on the
rear rails of stepladders is desigued solely for increas-
rag stabihity aad not for chirahing. This does not apply
to the stepladders provided with steps for climbing og
both front and rear sections.

8.3.17 Use of individual sections of sectional ladders
and sections of extension trestie ladders. Middie

and top sections of sectional ladders should not be
used for bottom sections, vnless so designed, and
identified by the manufacturer. Extension sections

of extension trestle fadders should not be used as
single laddess, unless so designed, and identified, by
the manufacturer.

&8.3.18 Hooks. When service condifions warrant, hooks
may be attached at, or near the top of, portable ladders
to give added secnrity. (Such hooks are used for upper
support in cable strand or roofing applications.)

8.3.19 Ladder Jacks. Only special duty (Type IAA),
exira-heavy duty {(Type 1A), and heavy-duty (Type )
{adders shall be used 1o cogpunction with ladder
jacks, stages, or planks. Medium doty (Type 1) and
light-duty (Type H1) ladders shall sever be used with
{adder facks. For additional information on ladder
jack systems, see American National Safety
Requirements for Scaffolding, ANST AT0.8-2001.

8.3.28 High Static Electrical Fields. 1.adders specifi-
cally designed to perniit gronnding or dissipation of
static electricity should be used around high static elee-
trical fields o assist in preventing shocks (o the vser.

8.4 Care

8.4.7 Inspection. A thorough ladder 1ospection shall be
made when the ladder is originally purchased, received,
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and put o service. The Jadder shall be mspected
penodically, preferably before each use. Workiog pasts
and rung/step-to-side yail connections shall be checked.
Where structueal damage or other hazardous defect is
found, the ladder shall be taken out of service and
either discarded or repaired by a competent mechanic.

84.1.1 Tipping Over, and Other Impact Damage.
The ladder shall be 1aspected for side cad dents or
beads, or excessively dented rungs. All rung/step-
to-side rail conpections shall be checked, as well
as hardware conmections, rivets (for shear), and ail
other conmponents.

8.4.1.2 Exposure to Fire, I ladders are exposed ©
excessive heat, as 1 the case of five, their strength
raay be reduced. After such exposure the ladder
shall be inspected visnally for damage and tested
for deflection and strength charactenstics. More
wformation 1s provided in Section 7. To doubihul
cases, refer 1o the manufacturer.

8.4.1.3 Corrosive Substances. I ladders are sub-
jected to certain acids or alkali maternials, they may
experience chermeal corrosion and a reductionin
strength. Coasult the manufactorer or a qualidied
person prior o use.

8.4.1.4 Oil and Grease. Ladders should be free of
oil, grease, or slippery mateaals on chmbing or
soipping surfaces.

8.4.1.5 Ropes and Fulleys. Ropes, cables, and
pulleys should be 1uspected frequently, checked
to ensure that they operate properly, and replaced
if they axe worn or defective.

8.4.2 Damaged Ladders. Broken or bent ladders shall
be marked and taken out of service vutil they are
repaired by a competent mechanic or destroved in
such a manuer as to render them useless. The user
shall not attempt to repatr a defective side rasl.

8.4.3 Proper Handiing. Ladders, like any tool, must
be handled with care and not be subjected to drop-
ping, jaging, or rmsuse. They are designed for the
purpose idended. Therefore, any variation from this
purpose cogastifuies a rmshandhog of the equipment.

8.4.4 Transporting. Ladders transporied on road,
street, and highway raotor vehicles shall be propesly
supported. Overhang of the ladders beyond supporting
points should be bmited. Supporting points should be
of a mateaal such as wood or rabber-covered 1ron
pipe, to minimize chafing and the effects of road
shock. Securing the ladder to each support pount will
greatly reduce damage due o road shock.

8.4.4.7 Truck Racks. Ladders shall be secured to
the ek rack in a manner that will avoid chafing
froma relative honzontal and vertical motion. The
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ladder fect, when present, should be secored from
pivoting about the ladder while the velncle 1910
raction. The ladder trock rack shall be designed
to positively secure the ladder into a fixed posi-
tion, and the rack should be designed to fit the
particndar ladder being fixed to the truck. If these
reqoirements are not satisfied, excessive wear of
the ladder will ocour, which will cause premature
deterioration of the ladder and reduce s service
1tfe. Tmpropedy designed and used truck racks
raay damage side rails, steps or mngs, feet, and
other ladder parts, owing to vehicle vibration and
road shock.

8.4.5 Storage. Ladders should be stored 1n or on
racks designed to protect the ladder whea it 15 not

in use. These racks should have sufficient supporting
points to avoid sagging. Materials shall not be placed
on the ladder while it is in storage.

8.4.6 Maintenance. Proper ladder maintenance
ensures the safe condition of the fadder Hardware,
fittings, and accessories should be checked {requent-
1y and kept in proper working condition. AH piv-
otable connections and the rung-lock cam surfaces
should be lubricated frequently (See also 8.4.1.4).
All bolts and rivets shall be 10 place aond secure
before using a ladder, and no ladder should be used
if any bolts or nivets are missing or if the joints
between the steps (or rungs) and the side rails are not
tight. Ladders with safety shoes or padded feet
which are excessively worn shall be taken out of
service until repaived.

2. Labeling/Maorking Requirements

2.1 General Requirements
8,11 Primary hazard “DANGER” and “CAUTION”
markings shall conform to the general design princi-
ples (and where labels are used) to the design and
color principles of these requirements as provided in
Appendixes “A” and “B” for the kinds of ladders in
this standard, Appendix B refers to “THE SAFETY
INSTRUCTIONS AND PRODUCT DATA INFOR-
MATION labels/markings.

9.£.2 Marking shall be legible and readily visible.

9.{.3 The preferred location for markiogs, urdess
otherwise specified, is 4-1/2 to 6 feet frora the bottorn
of the ladder on the outside of the rails.

9.{ 4 Marking No. 00 shall be placed on all portable
fadders.

9.1.5 Markings shall be positioned so that other parts
of the ladder shall not damage the Iabel/marking
when the ladder is open, closed or extended.
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4.1.6 Where comphance with 2.1.3 1 not possible due
to the size or design of the ladder, markings shall be
1 the miost promunent locations avarlable. When raid
space 15 Bmted, soch as on step stools or ladders con-
stracted of twbular side wails, markings raay be located
under fop caps or steps when accompanied by mark-
1ags simtdar to Marking No. 00D or Marking Mo, GOE
10 prorunent focations.

2,17 The labels/markings 10 the Appendicies shall be
constdered as dlustrations only. For exaraple, Marking
No. 5 can have fly section either over or nader base
section. Also, diustrations in this standard may oot be
optiraum size — see appendix for size notes.

2.{.8 Exception. Modification of these marking
requirernends within the design or color principles
of Section 9.1, including equivalent wording and
symbols to accommodate material, fimish and con-
struction features shall be permitied.

2.2 Product Dota Information Markings

9.2.1 The product data information markings 10 9.2.2
shall appear on the ladder.

8.2.2 The {ollowing mformation 1s required:

{1y TLadder size.

2y Type and duty rating.

3y  Maximum working length (if extension ladder).

(«©) Highest standing level.

(5) Total length of sections (if extension ladder).

{6}y Model number or name.

{7y  Manufacturer or distnbutor vare (may be logo).

& Mamufactoring plant if wola-plant organization
{may be coded).

(9) Month and vear of mannfacture.

{10y  ANSI standard comphance.

8.2.3 Typical Preseniation. Product data information
markings may be presented as provided by the
labels/markings and instructions in Appendix B

{See Marking MNo. 23).

8.3 Specific Labeling/Marking Reguirements

9.3.1 Stepladder.

@.3.7.7 Marking No. 1 shall wmeet the general
requirements of location and positioning to avord
damage to the label/marking.

@.3.7.2 Marking No. 2 or Marking No. 24 shall be
located on the top cap of stepladders. An equivalent
marking for plastic top caps s to mold 1to the top
cap “DANGER: DO NOT STAND OR SIT7 i
bold or raised letiers at least 1/4 1och bigh

9.3.1.3 Marking No. 3 shall be located on the fixst
step below the top cap when this step 1s 18 inches
or fess from the top and may be omutted when the
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first step 19 more than 18 inches from the top cap.

2.3.7.4 The placement of Markings No. 2 or No.
24, and No. 3 shall be such as to assure best
viewing position and to accommodate design,
construction features and matenals and fimishes.

9.3.1.5 Marfang No. 4 shall met the general
requirements in Section 9.1,

8.3.2 Extension and Single Ladders,

9.3.2.1 Marking No. 5 and No. 6 chall meet the
general requuremends for location.

9.3.2.2 Marking No. 6 shall be used on all exten-
ston ladders and single ladders constructed of metal.

9.3.2.3 Markang No. 7 shall be placed 10 ben of
Marking No. 8, on the inside of the right rail of
single ladders and the nght rail of the fly section
of extension ladders, with the arrow pomting to the
second or third ruag, depending vpon which rng
18 22 inches or more from the top of the section.

9.3.2.4 Markang No. 8 shall be placed 10 bhen of
Marking No. 7 on the second or third rong from
the top of single ladders or {ly section of extension
ladder depending uvpon which rong i3 22 inches or
more from the top of the section.

9.3.2.5 In hien of embossed letters, marking No. 9
shall be placed on extension ladder sections not
designed for separate use if the ladder is not
equipped with permanent means to prechude
separation of ladder sections.

9.3.2.6 Marking No. 10 shall meet the general
requirements in Section 9.1,

8.3.3 Step Stool.

2.2.2.1 Markimgs No. 11 and No. 12 shall conform
t¢ the general requivements in Section 9.1

8.3.4 Trestle (Double Fronty Ladder,

2.3.4.1 Marking No. 2 or marking No. 24 shall
be located on the top cap. An equivalent marking
for plastic top caps is to mold into the top cap
“DANGER: DO NOT STAND OR SIT” in bold
or raised letters at least 1/4 inch high.

2.3.4.2 Marking No. 3 shall be located on the first
step below the Yop cap on each side when this step
15 18 inches or less frons the top and may be onit-
ted when the first step 13 more than 18 inches from
the top cap.

9.3.4.3 The placement of markings No. 2 or

No. 24, and No. 3 shall be such as to assure best
viewing position and to accommaodate design,
consiriction features, materials and finishes.

9.3.4.4 Marking No. 13 and No. 14 shall meet the
general requirements in Section 3.1,

2.3.5 Fxtension Trestle Ladder.

9.3.5.1 Markings No. 6, No. 7 and No. 8 shall
be used on the extension section as required for
single section straight ladders.

6.2.5.2 Marking No. 13 apd No. 15 shall meet the
general requirernents in Section 9.1,

©.3.5.3 Markings shall meet the requirenuents of
Sections 8.3.4.1 throogh 9.3.4.3 for the trese
sections.

2.3.5.4 In Heu of embossed letters, marking No. 9
shiall be placed on the extension section if not
desigued for separate use if the ladder 15 not
cqupped with permanent roeans o precinde
separation of ladder sections.

9.3.6 Platform Ladder.

@.3.6.7 Marking No. 1 shall meet the general
reqrurements of location and positiomng to avoid
damage to the label/marking.

@.3.6.2 Marking No. 2 or No. 24 shall be located
on the top cap or highest cross mermber above the
platform. An equivalent marking for plastic top
caps s to mold into the top cap “DANGER: DO
NOT STAND OR STT” i bold or raised letters at
feast 1/4 1och high

@.3.6.3 Marking No. 18 shall conforn to the
general requirements in Section 9.1

8.3.7 Combination Ladder.

9.3.7.1 In the stepladder mode, Markings No. 1
and No. 3 shall meet the requirements set forth for
stepladders.

$.3.7.2 In the single or extension ladder maode,
Marking No.5, No. 6, Mo. 7 and MNo. 8 shall meet
the requirements set forth for single and extension
ladders.

9.3.7.3 Marking No. 16 and No. 17 shall meet the
general requirements in Section 9.1,

6.3.7 4 Tn lien of embossed letters, markrag No. 9
shall be placed on the extension section if not
designed for separate use if the laddec is oot
equipped with permanent raeans 1o preclude
separation of ladder sections.

8.3.8 Articulating Ladders.

@.3.8.7 Markings MNo. 5, No. 6 and No. 19 shall
meet the general requirements in Section 9.1

©.3.8.2 Marking No. 20 and No. 21 shall bein a
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predornate location as near to the center hinge
as possible.

Exception: Since the definition of marking allows
for stamping and embossing. a combination of
stamping, embossing and color coding shalf be
permitted to meet the precautionary warning intent
of this marking.

9.3.8.3 Marking No. 22 shall be located on the
ouiside of one of the side rails when the ladder s
i the folded (storage) position.

9.2.8.4 In licu of embossed letters, marking Mo. 9
shall be placed on the ladder sections if not
designed for separate use if the ladder is not
equipped with permanent means to preciude
separation of the ladder sections.

Amearican National Standord A14.2.2007

10. Revision of American Notlional
Standards Referred to in this
Document

When the Amertcan National Standards referred to tin

this document ace superseded by a revision approved

by the American National Standards, Inc., the revision
shall apply.
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Appendicies

{These Appendicies are 1ochuded for infonmation porposes osly.)

Appendix A

Note: The following are the preferred design and color
prnciples for the pumary hazard “DAMNGER” and
“CAUTION labels/markings for the kinds of portable
metal ladders cited in this standard. These Iabels/markings
are tlusteations of typical labels/marking. Mimmum rec-
onmmended text size for the caution and warming fabels
shown 15 nine pomt (capital letters are approximately .087).

Red Oval with
White Letters

"™ Black Background

o Same Color Notes as Other Danger

§ Yellow Letlers on
Biack Background
Black Letiers on White Background

Black Letters on Yellow Background i

(&)
n
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Appendix B

Mote: The tollowing are ihistrations of typical safety
mstricion and product data labels/marksags. Mimowm
recommended oxt size for safety nstmction and product
data fabels shown 1s seven point {capital letters are
approximately 067).

Green or Black Letters
on White Background

T Green Background
with White Letters

T

\ Green or Black Letters
on White Background

Typical Presentation of Product Data
Information Markings

A typical method would be 1o present the notice and three panels as one
label or marking. This method would mean the month and year data, for
economic use of preprinted labels, would have to be entered by ink stamp
for the 1-label approach. Penuagent inks should be sought — and are
available — for such apphications. In fact, f this 1aformation 1 stamped,
the rest of the marking can be a label or stmilarly staraped, as long as the
1-label effect 1s roatntained.

The three paoels are also designed to be divided between panels No. 1
and 2 and panels No. 2 and 3. Panel No. 1 shouold be presented as one unit
either in a label or other marking, since this product information is most
critcal 10 selecting the nght ladder Such information provides the neces-
sary elements of a sound purchase that altows the vser to raatch s needs
and requirements © the capabilities of the ladder.

Panel No. 2, if separated, may be stamped, embossed, or otherwise
marked, including a label which provides for ink stamping of month and
vear data. An effort should be made to avoid the placement of other
Markings between panels which are separated. In fact, the information in
panel No. 2 may be placed elsewhere if it is {irst placed as required by
9.2. Additionally, the optional character of panel No. 3 may eliminate its
use or incorporate its information in either panef No. 1 or 2.

Manufacturer’s and distabutor’s name may be a logo. Manufacturing
plant (f mult-plant organization) may be coded.
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Bloe Background with
White Letters

|

Ladder Size

Type and/or Duty Rating

Maximum Working Length
{if exiension Ladden

Highest Standing Level

Total Langth of Sections
{if extension Ladder}

Model Number or Name

Manufacturer or Distributor
Name

Manufacturing Plant (i mulli-
plant organization)

Month and Year of
Manufaciure

ANSI
Standards Compliance

Warranty
i Warranty Offerad

Marking No, 23
Preferred Notice Presentation
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FAILURE TO READ AND FOLLOW ALL
INSTRUCTIONS ON THIS LADDER MAY
RESULT IN INJURIES OR DEATH.

FAILURE TO READ AND FOLLOW ALL
INSTRUGTIONS ON THIS LADDER MAY
RESULT IN INJURIES OR DEATH.

FAILURE TO READ
AND FOLLOW ALL
INGTRUCTIONS ON
THIS LADDER MAY
RESULT IN INJURIES
OR DEATH.

Fallwre to
read and
foliow all
instructions
gn this ladder,
including
those under
the steps,
may resuit
in injuries
or death.

Failure to read and follow all
instructions on this ladder,
including those under the steps,
may result in injuries or death,

Marking No. 88 (A, B, C, B, E)

57
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KEEP BODY CENTERED
BETWEEN SIDE RAILS
DO KOT OVER-REAGH.

B0 BOY
1 STAND

4 ABOVE
wﬁﬁ |- — mas

SET ALL FOUR FEET
QN FIRM LEVEL SURFACE.

Marking No. 2

. Do ot Stand On Or
hove This Rung « YOU CAN
~ LOSEYOUR BALANGE

WEAR SLIP-RESISTANT SHOES.

Marking No. 1

Marking No. 3
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2 APORTANT L

o

N

)

. Inspect upen recek

. Face tadder when climbing up or down, keep bady

. Shore fadder in sake and dry place.

R N

STEPLADBER — FOR YOUR SAFETY
READ CAREFULLY

PROPER SELEGTION

Ftder of proeer length ta reach working

1 plis

TYRE DUTY RATING WORKING LOAD

14 SPECHAL DUT 5.

W NBUSTRIAL-EXT 5

i INDUSTRIAL-HE

i COMMERGIAL-MEDIUM 225 108,

i HOUSEHELD-LIGHT 200 s,
INSPECTION

ani before each use; naver
clirn a damagad, bent or broken ladder, Al parts
riust be s g G order.

flake surs alf i jolnts, nuts, and bolts are fight;
sieps, spreacers, and bracas secure; spreacers and

make teraporary repairs of damaged or
g parts.

Bestroy ladder i hroken, worn or i exptset o
fire ar chemical corrosion.

PROPER SET-UP
Dan WETAL CONDUCT
fet fadders of any material coma in con
electri i

7 is Ty ©
helf in positio
i Javel surface with 8 secure footing. o
not use on Slippery surfaces. Do not placs on boxes,
unstabie bases or scaffolds to gain additionsd

height. Do not place in front of door opening

toward {aoder,

PROPER CLIMBING AND USE
[N NOT USE LADDERS i you tirs easlly, or are
spells, ar are using madicine
physically imipaired.
an, do nnt leave ladder setu

and unatiended

certerer betwee: 5.

flaintain a firm grip. Use both hands in dlimbing
Mever chimi tadder from the side untess fadder is
seowred against side-wise mation

Do not overreach; mave facder when needed

Do not "walk” or "jog” tadder when standing o it.
[y ot stend, climb or sit an braces, spreaders, pail

shalf, beck section, ar abavs second siep from top
of fadder.
verioad. Lavder

off 1 the side of lagders.

PROPER CARE AND STORASE

Property secure and support ladder while in fransit
Mever store materials on ixdder.

i 6

o fadder clean and

Kea, ce of all foreign materials.

Marking No. 4
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SET UP LADDER PROPERLY

T REDUCE SLIP AND
OVERLOAD HAZARDS.
FOLLOW THESE
INSTRUGTIONS

SECURE
LOCKS

&\ 756
{approx.}
¥

(0 PLACE TOES AGAINST BOTTOM
OF LADDER SIDE RAILS.

(@ STAND ERECT

KTEND ARMS STRAIGHT OUT

@ PALMS OF HANDS SHOULD TOUGH
TOP OF RUNG AT SHOULDER LEVEL

Marking No, §
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. \

u Do Not Stand On Or “
| YOUCANLOSE

YOUR BALANCE

Marking No. ¢ Marking No. 7

Do Not Stand On Or
Above This Rung = YOU CAN
LOSE YOUR BALANCE

Marking No. 8

Marking No. 9

&0
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=R

1

S

. Where puce;blc

EXTENSION AND SWNGLE LADDER — FOR
YOUR SAFETY BEAD CAREFULLY

PRG?ER SELECTION

TYPE DUTY RATING
SPECIAL DUTY

WGRKEIE\G LOAD

200 ibs

2 famagen.,

2 from aroase, o
terial Keap va

Keep ladder

and niher simp
shauid nol he ¢
N"Vt/ make terg

ud, snaw, wet paint
hoes clean; leaihar snles

urnry YERArs of damaned ar missing parls
nveEn, warmn or if expased 39 five ov chet

PROPER SET-UP

TS ELECTRICITY! Da not let tadders of
ve electrical wires.

and nevar et up ladcer

MET}\L GON

ceiact witl

ad
iy base of ves
ce base of lagder a rininy

0 nak e
ce withoul agr

siy 3 1t exiends above ol ine

i tsupport poisds.
r"\m m!y from graund, navar by “bounging” o

31 .u.l

ce i ront of dogr apering toward ladder,
isa sacand persna o hold ladder.

_ PROPER CLEMBENG AND USE

ars firmly supoarted.
up or dewin; keep bugy sentered

r chmb frar une ladder 1

nd closer tan 3 F 1o e ap. Never climb abavs

iadior when standing on it.

PROPER CARE AND STORAGE
Hang ladder an racks in dry place at intervals of 6 feet for support.
Properly secire and support fadder while in iran
Never stre malerals on ladder.
Keap laddar ciean and free of all fareign materials.

KEEP BODY
CENTERED BETWEERN
SIDE RAILS.

DO NOT OVER-READHM.

LOCK
SPREADERS

SET ALL FOUR FEET ON FIRM
LEVEL SURFACE

WEAR SLIP-RESISTANT SHOES.

Amearican National Standord A14.2.2007

Marking No. 1§

Marking No. 11
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STEP STOOL — FOR YOUR SAFETY
BEAD CAREFULLY

INSPECTION
10N reseipt and b
damaged, bart or Sroken slep stooh, A%
parts must be tn good woi oraer,
Make sure ali rivets and joints, nuts and bedts are
Ught; steps, and bracas are secure;
spreaders funstion properly.
Keop step slool olean, froe from groase, off, mud,
snow, wet gaint and other slipnery material. Keep
youy shoes clean; leather scles should not be used,
Never m orary repairs of damaged or m

each use; never

N

153

Destroy step stool if broken, warn or if exposed 1o
fire or chemical corrosion.

PROPER SET-UP
i, DANGER! METAL COND! LECTRICITY! Do not

<

iet step stools of any material come i contact with
five electrical wires.
2. Make sure step stoo! is fully open anc spreaders
secure.

1 surtace and & secire footing. Do not
ry surfaces. Do not place on boxes,
< rfaijs'o e

unstable 5
height. 0n not
towerd step stool.

PROPER CLiMRiNG AN{D USE
1, DO NOT USE STEP 510K
subject to fainiing spefls, are v
gicohol or sre
Ta protect child
and unattended.
3. Face siep stool when climbing up or down, Keep
nudy centered hetween side
4, Do not oveireach, move stap stool when neaded.
8 Do not "welk” or "jog" stes stoal whan sla
& Do riof overtoad, Step sied! meant ior one
person. I rict use as brace, platform o pleank
Keap step slool olose 1o work; avaid pushing or
milling off 1o the side of slep stool,

PROPER CARE ARD STORARE
1. Store step stool i safe and dry placa.
noort sten stood while

mndicine ar

3

dﬁ not {eave sien stool set up

~i

4. Never »Inre materis

4. Keep sten stool dear matariais.

Marking No. 12
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KEEP BODY CENTERED BETWEER
SIDE RANS.

B3 KOT OVER-REAGH,

85 807
STARD
ABOYE
THIS
STEP

SPREADERS

SET ALL FOUR FEET ON FIRM
LEVEL SURFACE.

DO HOT EXCEED WORKING LOAR
PER SIDE,

WEAR SLIP-RESISTANY SHOES,

Marking No. 13

[

53

N

ES

RN

N

w

o

w ~m

=@

(SN

~

=

o

E N

. Seleot fadders

. Kegp

. Secure plank w adder bail

THRESTLE LADDER — FOR YOUR SAFETY
READ CAREFULLY

PROPER SELECTION

. Select iadder of proper length ie reach working height.

dders is designed to sapuart simulta

the NOTICE sign or
thin the folfowing:

TYPE DUTY RATING WORKING LOAD
M SPECIAL DLTY 375 fhs.
i INDUSTRIAL-EXTRA HEAVY 300 ths.
i INDUSTRIAL-REAVY 250 Hs.

INSPECTION
Don receipt and 5o each use; never chimb
, berd or broken badder. At parts awest be in
inq order
3, joinis, nuis, and bolis are tight;
mngs, spreajcrs, and braces are secun £
{uncton properly,
or clean, free from grease, ol mud, show,
int anid othier ary material Keen your shoes
chean; leather soles should not e used.
Never make temporary repairs of damaged or m
narts.
oy favder it broken, worn o §f exaosed to fire or
cal corrasion.

chel

PEGPER SET-UP

2fflds t) gain additional | Hom' Do not
paning toward fadder.

PROPER CLIMBING AND USE
O NOT USE DRSS B vou five & o i
10 fainting spells, o aré usi
are physically impairad,
To protect children, do not leave ladder set up and
unattendes.

. Face ladder when slimbing up or down; keep body

cerered batween

D6 ot v

0. Keep !ad"nv ciose io \.,Jrk, @

1o the side of agders,

FOR SCAFFOLD USE

. Follow instructions on soaficld plank,

k alove sec

Do not place i

Secure o guy fatder o pre > moverment,
Usa properly secured Hhird fadder to ancess plank.

PROPER CABE AND STOBASE

sate and dry placs,

Marking No. 14
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EXTENSION TRESTLE LADDER — FOR
YOUR SAFETY READ CAREFULLY

PROPER SELECTION
. Seiect tadoar af proper Jengih o reach warking height.
4 IMPOR’L\NT This ladder is dPolghﬂ i Gl'upqrf

&
ES
@
5

g materi lrncml,n
o the NOTIGE zigi on
thin e folowing:

tadders wi

TYPE BUTY RANNG WORKING LOAD
A INBUSTRIAL-EXTRA HEAVY
i INDUSTERAL-HEAVY

INSPECTION
1. Inspect yenn receint snd before each yse. Never cim
camaga tor broken lande nust ve ir
oot working order.
2. Miake su 3
1ungs. spraa 25 are SeOI: Spraadars
stic hinge, extension !ajJer focking device funstion
proparly.
3 Keep lacder
paint and
loather soles sh
4. Nevey
paris.
Dastroy ladder if broken, worn or if exposed 10 five or
cherdcal corrosici.

, snow, wet
hions claan;

o or missing

I3

PROPER SET-UP
METAL CONDUCTS ELECTRICITY! Do not et
a1y vatedal come in contact with live
res
adder is fully coon & spreaders seoure.
race and @ se ating. Do net
65, Unstn-
ght Do nat
dder.

WIRKING NEA
GUY LINES INSTEAD.

PROPER CLIMBING AND USE
1 DO NOT USE LADDERS i yoi fire easily, ar are subject 19
fainting spalls, or ar using megicine or aicohel or am
phy

B

2. Tapretect children, do not leave ladder set up and
inaitenided

3. Face iadder when oii ar dewn; keep dogy

in dlimbinig
W lC(ﬁGC' from e sidn uriess iadder is

6. Do riot ovel i
(fbeL!' se 1o veark; avoit pushing or pulling off

10, Ke:
i Jad
11, Do not use this fadider in high winds or storms

FOR SCAFFOLD USE
Faliow instructions on seaffald plank.
Do not placa plank above sesond wuag from ap.
¢ bafare e

;s o

PROPER CARE AND STORAGE
Stare ladiier in safe and diy plana.
ng support iadder while in transii.
s on ladder.
ned free of all fareign mate

FNEre

Keep lagder

COMBINATION LADDER — FOR YOUR
SAFETY READ CAREFULLY

PROPER SELECTION

Select iagder of mr 11 to reach working height

rid fagls an siep ar
re than the working Inad an the

3 8 Jors withia the hllowag:
TYRE BUTY RATING WORKING LOAD
A SPECIAL BUTY 375 1bs.

A HEAVY 300 ibs.
EAVY 250 ibs.
L-MERIUM 225 ibs.
D-LIGHT 200 ibs.

INSPECTION

i .Popﬂr't 'lpm 'H‘F‘inl and bemre oAt

A INDUSTI hlnL

never climb 2
g parts rust

2
3 s.naw. wet
j l'acs'lcan,
A
3. sadver it broken, wori or it exposed 1o fire o
chemical corosion.
PROPER SET-UP
1 AETAL CONDUGTS ELECTRIGITY! Do nat
material come in eontact with five
2.
1"0 nak rlu"P i 'rort of doar apaning feward ladder
PROPER CLEME&ENG AND USE
1. DONOT U
2 i nat leave fadder set-up and
3.
lered babwean side rails.
4. in a firm grip. Use bath hands ir ¢f
5. Do not cvereach

o S')!’ﬂi(ﬁ“!’} are seeun.
v back

~

n

Never f'llmb abave smpm pw‘

AS AN EXTENSION LADDER

2
PROPER CARE AND STORAGE
1 e fatder in sate and cry place.
2. .ﬂ.d suppoit lagder whiie in transil,
3. o fader.
4 i and free of & n miierals.

MANUFACTURER'S
INSTRUCTIONS
ANDIOR GRAPHICS
DEPICTING LOCKING
MECHANISMS

MANUFACTURER'S
GRAPHICS
SHOWING

USES/POSITIONS

Marking No. 15

Marking No. {8
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PLATFORM LADDER — FOR YOUR
GAFETY BEAD CAREFULLY

PROPER SELECTION

ider of propar fength to reach wondng

haight,
2. IMPORTANT: Ladders are desi

wd to support one
gt mare than the
2 gign on this faddar,

3 wing
TYPE DUTY RATING WORMING LOAD
A SPECIAL DUTY 375 ths.
iA MDUSTRIAL-EXTRA HEAVY 300 ths.
i ENBUSTRIAL-HEAYY 260 ths.
i COMMERCIAL-MEDIUM 225 s,
INSPECTION

1. Inspect upon receipt and before each use; nevar
o broken badder. Alf parts
] qnuf‘ waorking order.

Joirts, ruts and bolts &

ES

it broken, worn or if exeosed to fire
or chemical corrosion.

PROPER SET-UP

1. DANGER! METAL CONDUCTS ELECTRICITY! Do not

acdders of any material come in contact with
five electrical wires.

2. Meake sure ladder is fully apen, spreaders and/or
platfcr SACUTE,

3. Place on a firm level surface with a secure footing.
D0 ot use on SHpPery sur . Do not place on
boxes, uristable bases or scaffoids o gain addition-

place in front of door opening

a height. Do ngt
towerd ladder.

urer’s instructions before climbing,

PROPER CLIMBING AND USE
130 MOT USE LADDERS it you tre sashy, o st

uriatterde
. Face l'—xdd?r whien climbing up or down; keep hody

side rabis

& hoth hands in cimbing,

rom the side unless fadder is

ured against side-wise maticn.
serraach; move fadder when neeied.

fzdder when standing on it

b or sit on braces, spreaders ar

v than the platform,

b DJE“CJd Ladders arg meant for one parson.

pratiorm, or plank.

hen pushing o pulling any-

dider.

thing vmiﬂ on i

PROPER GARE AND STORAGE

Store fadder in safe and dr

N

N

KEEP BODY CENTERED
BETWEEN SIDE BalLS.
DO NOT GUVER-REACH.

LOCK
ALL B3 NOT

STAND
ABOVE
THIS
RUNG

SEY ALL POUR FEEY 0N FiRM
LEVEL SURFACE.

WWEAR SLIP-RESISTANT SHOES,

Marking No. 18

&4

Marking No. 19
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THE LOCKING MECHANISM
RMUST BE ENGAGED BEFORE
USING LADDER.

MANUFACTURER'S
INSTRUCTIONS
FOR UBE

HINGE OPERATION

MANUFACTURER'S
GRAPMHIC
DRAWING

LOCKED

MANUFACTURER'S
GRAPHIC
DRAWING

UNLOCKED

ADDITIONAL
INSTRUCTIONB FOR
FPROPER CARE AND USE
OF THE LOCKIHINGE
MECHANISM ACCORDING
TO THE TYPE EACH
MANURSCTURER
EMPLOYS IN THE LADDER,

Marking No. 28
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USE LADDERS ONLY IN
POSITIONS SHOWN.

USE IN ANOTHER POSITION
MAY RESULT IN DEATH OR
SERIOUS INJURY,

STRAIGHT STEP LADDER
LAGDER

..aOL,BLr- LADDER QVEF’HANG
LADDER

SHORT STER LADDER

ADINTIONAL POSITIONS MAY BE
ADGED ACCORDING TOTHE
CAPABILITIES OF EACH PRODUCT
THAT MIEET APPLICABLE TEST
PROTOCOLS AND SPECIFICATIONS
OF THIS STANDARD.

Marking No. 24

SRTICULATED LADDER — FOR YOUR SAFETY
READ CAREFULLY

PROPER SELECTION
of prope! length fo reach working height
person pliss
er positions of ol

Selsct lafh'e.

PO

TYPE BUTY RATING WORKING LOAD
1A INDUSTRIAL-EXTRA REAVY 300 s,

1 INGUSTRIAL-HEAVY 250 s,

i COMPERCIAL-MEDIUM Z

i HOUSEHOE

MANUFACTURER'S SPECIRG UCTIONS HERE

MANUFACTURER' 1C INSTRUCTIONS HERE

NOTE: FOR LADDEno HA
h my b d

UIPPED WATH LOCKING DOGS:
n trig tacking

the favder back

ile working on the I
|e tooting. Do not uss o

or DELRY MUt
ied
ternd hetween

Cover up hinges during messy work. Dbstacles in hinge wii destroy its
Turgtion

fatder when
@ when 3

fed
ing an it

RO

o

ose 10 work: avoid pushing or pulling off 1 the side of

facders,

PROPER CARE AND STORAGE

Keep hinges free uf forei that souid destioy its tunction

GR35 regutary.

Ladder Size

Type and/or Duty Rating

Maximum Working Length
{if extension Ladder)

Highest Standing Level

Total Length of Sections
{if extension Ladder)

Model Number or Name

Manufacturer or Distributor
MName

Manufacturing Plant {if multi-
plant organization)

Month and Year of
Manufacture

ANSE
Standards Compliance

Warranty
it Warranty Offered

Marking No, 22
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Marking No. 24

Appendix C

The interpretation below represents the committee’s
view of understanding properly the use of labels/
marking in the appendices of this standard.

Preface

Uver the years, there have been a mumber of interpretations
of various requirements within the A 14 ladder standards.
Une which keeps reappeanng and has required perniodic
revisiting 15 the labeling/marking requirements as these
refate to the dlustrations of more detailed and apparently
specific labels/markings 10 the appendix following
Appendix B. To clarify this issue as defimtively as
possible the following interpretation, reviewed and
approved by the Ald standards commitice, 18 provided:

inferprefation

While the requirements in the body of the portable ladder
standards for labels/marking are keyed to specifically
nuntbered markings. the referred to labels/markings are
iHustrations only and not intended to be exact renditions
of the labels/markings placed on portable ladders. As
ilfustrations, the labels/markings, except for technical
information 1n the fext, are not required to be exact
duplications of those following Appendix B. The
graphics of the Iabels/markings mncluding figures of
users, arcows pointing out locations or direction,

&6

85 of 96

formatiing text with the use of numbers or alpbabet or
both, and style of expression need not be followed
exactly but rather is left to the discretion of the develop-
er of the label/marking or as ordered by a fabel/marking
buyer Such text or verbiage can be added or presented
more cogently as long as the broad general 1ntent of the
{abel/marking is achieved without changing the basic
technical information thus meeting the requirements

of the standard for label/marking.

Underscoring the above position is the description of
labels/markings as illustrations. Use of the word illustra-
tion has been specifically chosen, based upon its meamag,
which 15 defined as an example and explanation. Coupled
with this definition — and lending emphasis to it — i3
the placement of the label/marking tlustrations in the
appendix since appeadices are not part of the standard
but explanations and elaboration of the standard, and its
applicable requirements. In the iraditional structoring
and development of standards the use of the appendix
wag also specifically chosen as a recognized means of
stating throvgh llustration and explanaton how require-
ments of the standard can be tmplemented. The use of
labels/markings appendix and the dhastrations contained
therein is consiroed in the broadest sense as offering
designers or buyers general guidance, rather than
dictating exact duplication, in creafing sigas or
labele/raarckings for poctable ladders.

PGR2026-00044
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ANSI-ASC A14 Comment / Request for Interpretation Form

This {orm shall serve as the official form for comments/requests for interpretation on Al4 Standards. It shall be the
responsibility of those wishing to comment on a proposed standard fo complete all secoons of thus form. The appropri-
ate Sub-Comuoittee will review all comments received. A notice of action taken will be forwarded to those issting sub-
stanfive commments/requests,

Please complete the information below

Pate

Standard # Title

Name

Organization/Corapany

Address

City State Zip
FPhone Fax

Himail

A request for comment/interpretation shall not be processed i if:

{a) Involves a determination of compliance to the applicable Standards in the areas of a design, installation, or product, or
equivalency of protection.

{by Involves a review of plans or specifications, or requires judgment or knowledge that can only be acquired as a result of
on-site inspection.

(¢} Involves tests that clearly and decisively provide the requested information.

%

{dy Involves subjects that were not previouslty considered by the Committee or that are not addressed in the Standard.

(e}  Involves product evaluation judgments concerning safe work practices.

{fy  Involves issues i hitigation or in preparation for litigation.

I confirm that the comment/interpretation request is not for a lawsuit that is involved in litigation or is ant for a matter that
is being prepared for Hiigation.

Signed

Cnly one comment per form - please copy this form for additionsl comments/request for interpretationd

Comment: (Please be specific)

Rationale: (Hach comment must inclonde a rationale)

Please mail or {ax to: ALT Headguarters, 401 N. Michigan, Chicago, Hhinois, 66611 ¢ Fax: 312.673.6929

67
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App. No. 18/490,715 Docket No. P298048US03 506318-576

APPENDIX B

Copy of website entitled “Commonly Used Statistics,” U.S. Department of Labor,
Occupational Safety and Health Adwinistration, accessed 17 Juve 2024, avaulable at

hitps://www. osha gov/data/commonstats. (3 Pages)

4872-5806-20241
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Federal OSHA coverage

Federal OSHA is a small agency; with our state partners we have approximately 1,850 inspectors

responsible for the health and safety of 130 million workers, employed at more than 8 million
worksites around the nation — which translates to about one compliance officer for every 70,000
workers.

Federal OSHA has 10 regional offices and 85 local area offices.

OSHA budget

FY 2023 Appropriations: $632,000,000
FY 2022 Appropriations: $612,000,000
FY 2021 Appropriations: $591,233,000

OSHA inspections

FY 2023 total federal inspections: 34,267

Jorker fatalities

There were 5,486 fatal work injuries in 2022 (3.7 fatalities per 100,000 full-time equivalent

workers). Learn about key findings.

Most frequently violated standards

Preliminary Top 10 most frequently cited OSHA standards violated in FY 2032

The following are the preliminary top 10 most frequently cited standards by Federal OSHA in fiscal
year 2022 (October 1, 2021, through September 30, 2022):

1. Fall Protection, construction (29 CFR 1926.501) [related safety resources]

2. Hazard Communication, general industry (20 CFR 1210.1200) [related safetv resources!

3. Ladders, construction (29 CFR 1926.1053) [related safety resources]
0 of 96 PGR2026-00044
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&/17724, 10:25 AM Commonily Used Siatistics | Cccupational Safety and Health Administration
. Respiratory Protection, general industry (20 CFR 1910.134) [related safety resources]
. Scaffolding, construction (29 CFR 1926 451) [related safety resources!

. Control of Hazardous Energy {lockout/tagout), general industry (29 CFR 1910.147) [related

safety resources!

7. Powered Industrial Trucks, general industry (20 CFR 1910.178) [related safety resourges)
8. Fall Protection Training, construction (29 CFR 1926.503) [related safety resources!
9. Eye and Face Protection, construction {29 CFR 1926.102) [related safety resources]

10.

OSHA is I

®

&

Machinery and Machine Guarding, general industry (29 CFR 1910.212) [related safety

(ESOUNCes]

The final top 10 most frequently cited OSHA standards violated in FY 2023 will be available in
April 2024,
To search the top violations of an industry with a specific NAICS code, see

https://www.osha.gov/ords/imis/citedstandard htmi

To search and view the industry profile for violations of any specific OSHA standard, see
httpsy//www.osha.gov/ords/imis/industryprofile.himl

laking a Difference

In roughly half a century, OSHA and our state partners, coupled with the efforts of employers,
safety and health professionals, unions and advocates, have had a dramatic effect on

workplace safety.
Worker deaths in America are down—on average, from about 38 worker deaths a day in 1970

to 15 a day in 2022,

U.5. DEPARTMERNT OF LABOR
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Occupational Safety and Health Administration
200 Constitution Ave NW
Washington, DC 20210
% 1-800-321-0SHA
1-800-321-6742

www.osha.gov

FEDERAL GOVERNMENTIH OCCUPATIONAL SAFETY & HEALTHWY
White House Frequently Asked Questions
Benefits.gov A-Zindex

Coronavirus Resources Freedom of Information Act - OSHA

Disaster Recovery Assistance Read The OSHA Newsletter
DisasterAssistance.gov Subscribe to the OSHA Newsletter
USA.gov OSHA Publications

Notification of EEQ ViolationsOffice of Inspector General

No Fear Act Data

U.S. Office of Special Counsel

ABOUT THE SITER

Freedom of Information Act
Disclaimers

Plug-ins Used on DOL.gov

Accessibility Statement

Connect With OSHA
Site Map Important Website Notices Privacy & Security Statement
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APPENDIX €

Copy of website entitled “OSHA's Top 10 Most Frequently Cited Standards,” U.S.
Department of Labor, Occupational Safety and Health Administration, accessed 17 June

2024, available at https: //www.osha gov/toplOcitedstandards. {3 Pages)

4872-5806-20241
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N\ U.S. DEPARTMENT OF LABOR

Occupational Safety and Health Administration

NOTE: Generally, OSHA does not post the top ten viclations until after the first week in April,

so as to allow the prior fiscal year’s inspection data to finalize past the close of the fiscal year
{September 30th).

for Fiscal Year 2023 (Oct. 1, 2022, to Sept. 30,
2023)

The following is a list of the top 10 most frequently cited standards following inspections of
worksites by federal OSHA for all industries. OSHA publishes the list to alert employers about
these commonly cited standards so they can take steps to find and fix recognized hazards
addressed in these and other standards before OSHA shows up. Workers suffer preventable
injuries, illnesses, and deaths related to the hazards addressed in these standards.

. Fall Protection, construction (29 CFR 1926.501) [related safety resources]

. Hazard Communication, general industry (20 CFR 1910.1200) related safetv resources!
. Ladders, construction (29 CFR 1926.1053) [related safety resources]

. Scaffolding, construction (20 CFR 1926.451) [related safety resources)

O e NS e

. Powered Industrial Trucks, general industry (29 CFR 1510.178) [related safety resources)

6. Control of Hazardous Energy {lockout/tagout), general industry (29 CFR 1910.147) [related

safety resources!

7. Respiratory Protection, general industry (29 CFR 1810.134) [related safety resources|

8. Fall Protection Training, construction (29 CFR 1926.503) [related safety resources)

9. Eye and Face Protection, construction (28 CFR1926.102) [related safety resources]

10. Machinery and Machine Guarding, general industry (20.CFR 1910.212) [related safety

[esSources|

+ Tosearch an OSHA standard, see this webpage: QSHA Law and Regulations

94 of 96 PGR2026-00044
ntips//iwww.osha.goviopi Ocitedstandards TRICAM EX1018

{3



&/17724, 1018 AM Top 10 Most Freguently Cited Standards | Cccupational Safety and Health Administration
+ To search the top violations of an industry with a specific NAICS code, see this webpage:
Frequently Cited OSHA Standards
e Tosearch and view the industry profile for viclations of any specific OSHA standard, see this

webpage: Industry Profile for an OSHA Standard
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U.5. DEPARTMENT OF LABOR

Occupational Safety and Health Administration
200 Constitution Ave NW
Washington, DC 20210
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% 1-800-321-0SHA
1-800-321-6742
www.osha.gov

FEDERAL GOVERNMENTH OCCUPATIONAL SAFETY & HEALTRE
White House Frequently Asked Questions
Benefits.gov A-Zindex

Coronavirus Resources Freedom of information Act - OSHA

Disaster Recovery Assistance Read The OSHA Newsletter
DisasterAssistance.gov Subscribe to the OSHA Newsletter
USA.gov OSHA Publications

Notification of EEQ ViolationsOffice of Inspector General

No Fear Act Data

U.S. Office of Special Counsel

ABOUT THE SITERH

Freedom of Information Act
Disclaimers

Plug-ins Used on DOL.gov

Accessibility Statement

Connect With OSHA
Site Map Important Website Notices Privacy & Security Statement
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