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ASME FOREWORD

ntly to the American Institute of Architects, the
tional Bureau of Standards, and ASME, all three of
om had taken an active part in the preparation of
first edition of the Code.
[he organization meeting of the Sectional Committee
7 was held in November 1922. A number of meetings
the Committee were held during the next two years
 in July 1925, a revision of the 1921 Code was com-
ted, approved by the AESC, and published as an
herican Standard.
bubsequent to the publication of the 1925 revision of
Code, the necessity for development research on.the
bign and construction of car safeties and oil buffers
 for the development of test specifications forvarious
I'ts of elevator equipment was realized.
As a result, a Subcommittee on Researchy Recommen-
fions, and Interpretations was appointed in 1926. This
supcommittee held regular meetings thereafter until
inferrupted by the war in 1940,.and carried on an exten-
siVe test program at the National Bureau of Standards
in [connection with oil buffers and car safeties. Subse-
quent to the war, the,name of this subcommittee was
chhnged to “Executivé Committee for the Elevator
Safety Code.”
he information gained as a result of these tests,
together with.the developments that had occurred in
th¢ design of the equipment as a result of installations
madeGmnyvery tall buildings, prompted the Sectional
Cgmmittee to prepare and issue the third edition of the
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Association (ASA) in July 1937.

A fifth edition of the Code was well under way,in
1940 when it was necessary to suspend the work’due
to the Second World War. However, a number’ of the
revisions already agreed upon by the)Sectional
Committee and approved by the sponsors and by the
ASA in April 1942, were issued as a~supplement to the
1937 edition. They were subsequently incorporated in
areprint of the 1937 edition in 1945. In response to public
demand, requirements for_ptivate residence elevators
were also issued in a,separate supplement, ASA
A17.1.5-1953, and incogporated into the Code as Part V
in the 1955 edition,

The Sectional Cominittee reinitiated consideration of
the fifth edition’ef the Code in 1946. Due to the consider-
able period/which had elapsed since the fourth revision
in 1937, dnd*to the very extensive developments in the
elevatorart, the committee decided that the Code should
be completely rewritten and brought up to date.

Special subcommittees were appointed to prepare the
revisions of the various requirements. The membership
of each subcommittee consisted of persons especially
familiar with the requirements to be covered by that
subcommittee. Fifteen subcommittees were set up with
a total membership of over 150 persons. The member-
ship of these subcommittees was not confined to mem-
bers of the Sectional Committee. It also included other
persons having expert knowledge of the subjects under
consideration by the subcommittees. These subcommit-
tees and their personnel were listed in the 1955 edition
of the Code.

The drafts prepared by these subcommittees were
widely circulated to interested groups for comment.
After review of the comments and correlation of the
drafts, the fifth edition of the Code was approved by
the Sectional Committee, subsequently by the sponsors,
and by the ASA in June 1955.

In December 1957, a Supplement to the Code listing
a number of revisions was approved by the ASA and
published by ASME.

A sixth edition was published in 1960 which incorpo-

Code in 1931. The third edition was approved by the
Sectional Committee in February 1931, and subse-
quently by the sponsors and by the American Standards
Association (formerly the AESC) in July 1931.

Further experience and developments in the design
of elevator equipment, led the Sectional Committee, in
line with its policy of revising the Code periodically, to
prepare the fourth edition in 1937, which was approved

viii

rated the revisions contained in the 1957 Supplement as
well as approximately 96 revisions which were approved
by the Sectional Committee in March 1960.

In 1958 the scope of the A1l7 Code was enlarged to
include moving walks. The membership of the Sectional
Committee was expanded to include manufacturers
whose primary interest in the Committee was the devel-
opment of rules and regulations on moving walks. A
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subcommittee prepared a Safety Code for Moving Walks
which was approved by the Sectional Committee, the
sponsors, and by the ASA on March 20, 1962. This Code
was published as Part XIII of the A17.1 Code, and was
designated ASA A17.1.13-1962.

During 1962 and 1963, 38 additional changes to Parts
I through XII of A17.1 were approved by the Sectional

Practice for Accelerating Moving Walks. Rule 211.3 and
Part V were also completely revised, with the Private
Residence Inclined Lifts moved to Part XVIII. Numerous
other revisions and additions were also included which
were approved since the time of the 1980 supplement.

The tenth edition of the Code was approved by the
A17 Standards Committee. Since that time, the commit-

Committee, the sponsors, and the ASA, and were pub-
lished as the 1963 Supplement to the 1960 edition of the
Code.

A seventh edition was published in 1965 which incor-
porated the rules of the Safety Code for Moving Walks,
ASA A17.1.13-1962, as Part XIII, the revisions covered
by the 1963 Supplement as well as approximately 90
other revisions approved by the Sectional Committee,
the sponsors, and the ASA. The title of the Code was
also changed to the American Standard Safety Code for
Elevators, Dumbwaiters, Escalators, and Moving Walks.

On August 24, 1966, the American Standards
Association was reconstituted as the United States of
America Standards Institute. The designation of stan-
dards approved as American Standards was changed
to USA Standards. There was no change in the index
identification or the technical content of the standards.
At the same time, the ASA Sectional Committee, A17
on A Safety Code for Elevators, was changed to the
USA Standards Committee, A17 on A Safety Code for
Elevators. Four supplements to this edition were pub-
lished from 1967 through 1970.

The United States of America Standards Institutelater
changed its name to American National StandardsInsti-
tute, Incorporated (ANSI) on October 6, 1969. At the
time that the new name became effective, the designa-
tion USA Standard was changed to American National
Standard and the name of committees changed from
USA Standards Committees to American National
Standards Committees. The alphabetical designation of
standard documents was changed from USA to ANSI.

The eighth edition of thé Code (1971) incorporated
the revisions covered-by’ the four supplements and an
additional 94 revisions. Seven supplements were issued
from 1972 through-1976. Part XIV covering Material Lifts
and Dumbwaiters with Automatic Transfer Devices was
added in supplement ANSI A17.1d-1975.

The siinth edition of the Code (1978) incorporated 75
revision$ in addition to those covered by the previous
supplements. Part XV covering Special Purpose
Personnel Elevators was added and the Reference Codes,

tee was reorganized in accordance with the ANSI
Accredited Organization Method under the sponsership
of ASME. With this reorganization, the National-Burgau
of Standards and the American Institute '0f Architgcts
relinquished their roles as cosecretariats;.Yhe Standards,
Conference, and Executive Comunittees were also
restructured as the Main Committee and the Natiopal
Interest Review Committee, Jwith the Working
Committees (subcommittees) continuing to operate| as
before.

This reorganization ‘also prompted a change in the
title of the Code to the ANSI/ASME A17.1 Safety Cgode
for Elevators andEscalators. The title was also shorterjed
for convenience;and it should not be construed that the
Code no longer covers dumbwaiters, moving walks/ or
the other equipment included within the Scope of the
Code-

Two/supplements to the 1981 edition were issuped:
ANSI/ASME A17.1a-1982 and ANSI/ASME
A17.1b-1983. The 1982 supplement included a new Hart
XIX covering Elevators Used for Construction. In the
1983 supplement, the requirements for Private Residence
Inclined Lifts in Part XVIII were expanded and incorpo-
rated into a new Part XXI covering Private Residefice
Inclined Stairway Chairlifts and Inclined and Vertjcal
Wheelchair Lifts. Part XX was added to cover these same
devices installed in buildings other than private r¢si-
dences. Requirements for Screw Column Elevators were
also added and designated as Part XVIIIL.

The eleventh edition of the Code (1984) incorpora
the changes made in the 1982 and 1983 supplements
well as additional revisions.

The eleventh edition was updated with five supple-
ments which were issued approximately every 6 months
in 1985 through the spring of 1987. Appendix I (sifice
redesignated as Appendix E) was added |in
ANSI/ASME A17.1a-1985. Requirements for rack gnd
pinion elevators were added in ANSI/ASME
A17.1c-1986, designated as Part XVI. The previous Hart
XVI (Reference Codes, Standards, and Specificatiops)
was moved to Section 4 of the Introduction.|In

Standards, and Specifications were moved from the
Preface to a new Part XVI. Two supplements to this
edition were issued in 1979 and 1980.

The tenth edition of the Code (1981) incorporated the
revisions covered by Supplements ANSI A17.1a-1979
and ANSI A17.1b-1980, as well as the following new
material: Part XVII, Inclined Elevators; Appendix F,
Seismic Regulations; and Appendix G, Recommended

ix

ANSI/ASME A17.1d-1986, the requirements for side-
walk elevators in Part IV, and alterations in Part XII,
were completely revised.

The twelfth edition of the Code incorporated the
changes made in supplements A17.1a-1985 through
A17.1e-1987, as well as additional revisions. Among
these changes was a complete revision of the require-
ments for dumbwaiters in Part VII. The format of the
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Code was also changed editorially to incorporate
Exceptions into the body of the Rules.

The thirteenth edition of the Code incorporated the
changes made in A17.1a-1988 and A17.1b-1989 as well
as additional revisions. Part XXII, Shipboard Elevators,
was added in A17.1b-1989. Part XXIII, Rooftop Elevators,
appeared for the first time in this edition

Elevators and Escalators, and the CSA B44, Safety Code
for Elevators.

The seventeenth edition of the Code incorporates
changes made in A17.1a-2002 and A17.1b-2003. Addi-
tionally, in Sections 8.10 and 8.11, cross-references have
been updated to reflect ASME A17.2-2001, Guide for
Inspection of Elevators, Escalators, and Moving Walks.

[he fourteenth edition of the Code incorporates the
chinges made in A17.1a-1991 and A17.1b-1992 as well
as |the revisions shown in the Summary of Changes.
Safety requirements for seismic risk zone 3 and greater
wdre moved from Appendix F into new Part XXIV,
Elgvator Safety Requirements for Seismic Risk Zone 2
or [Greater. Requirements for seismic risk zone 2 were
adfled to Part XXIV.

[he fifteenth edition of the Code incorporates the
chinges made in A17.1a-1994 and A17.1b-1995 as well
as the revisions shown in the Summary of Changes. Part
XNV, Limited Use/Limited Application Elevators, was
adfled in A17.1b-1995. The rules in Part III have been
hatmonized with the CAN/CSA B44, Elevator Safety
Stqndard, Sections 4 and 11, and Appendix G4.

[he sixteenth edition of the Code incorporates
chhnges made in A17.1a-1997 through A17.1d-2000.
Refquirements for Mine Elevators have also been added
in Pection 5.9 of this edition. In addition, the entire Code
wds reformatted to incorporate a decimal numbering
sy$tem. For this edition of the Code cross-reference
taljles have been provided in order to facilitate the corre:
latjon between requirements from the fifteenth edition
of the Code to the renumbered requirements of thesix-
teqnth edition and vice versa. It is also noted,that this
edjtion of A17.1 was the result of a joint effort-between
th¢ ASME A17 Elevator and Escalator Conimittee and
th¢ CSA B44 Technical Committee to harmonize require-
m¢nts between the ASME A17.1) Safety Code for

The eighteenth edition of the Code 1s a tully
bi-national standard. All former deviations between the
ASME A17.1 Code and the CSA B44 Code have been
fully addressed within this one Code. Additionally; this
edition incorporates revisions to address theyddvance-
ment of technologies used in the design and¢onstruction
of elevator equipment which has enabled\the installation
of the equipment in other than traditional locations such
as machine rooms. New requirements have also been
added to address programmable,electronic systems in
safety-related applications of‘elevators.

This nineteenth edition¢of the Code incorporates
changes made in A174a%2008 and A17.1b-2009. Major
changes include former'periodic inspections now being
covered under maintenance requirements. New require-
ments have beef added to address the means and mem-
bers of suspersion, compensation, and governor
systems for ‘elevators. These new requirements are cov-
ered in{detail through reference to ASME A17.6, which
includes the material properties, design, testing, inspec-
tiéh,and replacement criteria for these means. It
includes the requirements for steel wire rope, aramid
fiber rope, and noncircular elastomeric-coated steel sus-
pension members and provides direction for future con-
structions as new technology develops.

The following is a complete list of past editions and
supplements to the Code that have been published and
the dates when they received final approval. The dates of
issuance are also included for the documents published
since 1974, and the dates on which they became effective
are included for those published since 1978.

Editions and(Supplements

Approved Issued Effective

Firgt Edition 1921 January 1921
Sedond Edition A17-1925 April 1925
Third Editien ASA A17-1931 July 1931
‘Foyrth Edition ASA A17.1-1937 July 1937

' Yupplements ASA A17.3-1942 April 1942

' ASA A17.1.5-1953 June 9, 1953

.Fifth Edition
- Supplements

ASA A17.1-1955
ASA A17.1a-1957

ASA A17.1-1960
ASA A17.1.13-1962
ASA A17.1a-1963

:Sixth Edition
. Supplements

June 15, 1955
December 10, 1957

August 29, 1960
March 20, 1962
August 16, 1963
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Editions and Supplements

Seventh Edition
Supplements

ASA A17.1-1965

USAS A17.1a-1967
USAS A17.1b-1968
USAS A17.1c-1969
ANSI A17.1d-1970

Approved

July 29, 1965

July 7, 1967
December 11, 1968
May 6, 1969
March 2, 1970

Issued

Effective

Eighth Edition
Supplements

Ninth Edition
Supplements

Tenth Edition
Supplements

Eleventh Edition
Supplements

Twelfth Edition
Supplements

Thirteenth Edition
Supplements

Fourteenth Edition
Supplements

Fifteenth Edition
Supplements

Sixteenth Edition
Supplements

Seventeenth Editient
Supplements

Eighteenth/Edition
Supplements

Nineteenth Edition

ANSI A17.1-1971

ANSI Al17.1a-1972
ANSI A17.1b-1973
ANSI A17.1¢c-1974
ANSI A17.1d-1975
ANSI A17.1e-1975
ANSI A17.1£-1975
ANSI A17.1g-1976
ANSI A17.1-1978

ANSI A17.1a-1979
ANSI A17.1b-1980

ANSI/ASME A17.1-1981
ANSI/ASME A17.1a-1982
ANSI/ASME A17.1b-1983

ANSI/ASME A17.1-1984

ANSI/ASME A17.1a-1985
ANSI/ASME A17.1b-1985
ANSI/ASME A17.1c-1986
ANSI/ASME A17.1d-1986
ANSI/ASME A17.1e-1987

ASME/ANSI A17.1-1987
ASME / ANSI A17.1a-1988
ASME/ANSI A17.1b-1989

ASME A17.1-1990

ASME A17.1a-1991

ASME A17.1b-1992

ASME A17.1-1993

ASME A17.1a-199%4

ASME A17.1b-1995

ASME A17.151996

ASME A17%a%1997

ASME A17.1b-1998
ASME\A17.1c-1999

ASME A17.1d-2000

ASME A17.1-2000

ASME A17.1a-2002

ASME A17.1b-2003

ASME A17.1-2004

ASME A17.1a-2005

ASME A17.15-2005

ASME A17.1-2007 /CSA B44-07
ASME A17.1a-2008/CSA B44a-08
ASME A17.1b-2009/CSA B44b-09
ASME A17.1-2010/CSA B44-10

July 27, 1971
February 16, 1972
October 11, 1973
April 26, 1974
February 26, 1975
March 26, 1975
April 2, 1975
August 12, 1976
May 4, 1978
February 5, 1979
March 20, 1980

September 8, 1981
October 5, 1982
October 24, 1983

August 16, 1984
February 27, 1985
August 6, 1985
March 5, 1986,
September 81986
February. 18, 1987

October*20, 1987
Qctober 6, 1988
Nevember 10, 1989

October 8, 1990
October 21, 1991
October 28, 1992
October 18, 1993
August 17, 1994
October 5, 1995
October 3, 1996
January 8, 1998
November 13, 1998
May 13, 1999
October 12, 2000
October 16, 2000
February 26, 2002
April 10, 2003
January 14, 2004
March 18, 2005
March 23, 2005
February 20, 2007
September 19, 2008
November 17, 2009
October 19, 2010

September 15, 1974
October 31, 1975
October 31, 1975
October 31, 1975
November 30, 1976
June 15, 1978
March 30, 1979
May 15, 1980

October 22, 1981
November 30, 1982
December 23, 1983

September 16, 1984
April 15, 1985
October 15, 1985
April 30, 1986
November 30, 1986
April 30, 1987

January 15, 1988
November 15, 1988
November 30, 1989

February 8, 1991
February 28, 1992
December 29, 1992
December 31, 1993
December 31, 1994
January 31, 1996
December 31, 1996
February 27, 1998
February 19, 1999
June 30, 1999
November 30, 2000
March 23, 2001
April 4, 2002

May 30, 2003
April 30, 2004
April 29, 2005
August 12, 2005
April 6, 2007
December 5, 2008
December 30, 2009
December 30, 2010

September 15, 1978
June 30, 1979
August 15, 1980

April 22, 1982
May 30, 1983
June 23, 1984

March 16, 1985
October 15, 1985
April 15, 1986
October 31, 1986
May 31, 1987
October 30, 1987

July 16,1988
May 16, 1989
May 31, 1990

August 9, 1991
August 29, 1992
June 30, 1993
July 1, 1994

July 1, 1995
August 1, 1996
July 1, 1997
August 28, 1998
August 20, 1999
December 31, 1999
January 31, 2001
March 23, 2002
October 4, 2002
November 30, 2003
October 31, 2004
October 29, 2005
February 12, 2006
October 6, 2007
June 5, 2009

June 30, 2010
June 30, 2011
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ASME A17 ELEVATOR

AND ESCALATOR COMMITTEE
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STANDARDS COMMITTEE Honorary Members
. Coaker, Chair L. ). Blaiotta A. A. Mascone
. . Peelle Ill, Vice Chair E. A. Donoghue E. M. Philpot
. Martin, Vice Chair H. E. Godwin, Jr. R. L. Rogers
. A. Burdeshaw, Secretary C. E. Hempel C. E.\Vlahovic
C. L. Kort L. E. White

. Baker, [UEC

. Barkand, U.S. Department of Labor

. Baxter, Baxter Residential Elevators, LLC

. Lloyd, Jr., Alternate, Abell Elevator International

ialy, Otis Elevator Co.

. Marchitto, Alternate, Otis Elevator Co.

. Black, BD Black Codes, Inc.

. Brooks, North Carolina Department of Labor

. Adams, Alternate, North Carolina Department of Labor
. Coaker, Coaker & Co., PC

. Filippone, Port Authority of New York and New Jersey

. Humphrey, Alternate, Port Authority of New York and New
Jprsey

. Fox, Rainbow Security Control Ltd.

. Gibson, George W. Gibson and Associates, Inc.

. Gregory, Vertex Corp.

. Hadaller, Technical Standards and Safety Authority
evyaw, Alternate, Technical Standards and Safety Authority:
ampton, ThyssenKrupp Elevator Co.

impkins, Alternate, ThyssenKrupp Elevator Co.

Herrity, U.S. Department of the Navy

. Juhasz, Kone, Inc.

. Kalgren, Kone, Inc.

. Boucher, Alternate, Kone, Inc.

. Kappenhagen, Schindler Elevator Cagp:

. Koshak, Elevator Safety Solutions{ Inc:

impkins, Alternate, ThyssenKrupp Elevator Co.

. Martin, State of Ohio

. McCain, Jr., McCain Engineering Associates, Inc.

. Farinola, Alternate, MV karinola, Inc.

cColl, Otis Canada,.nc.

. Peelle lll, The Réglle Co., Ltd.

. Reynolds, Altérnate, The Peelle Co., Ltd.

ehman, Schindler Elevator Corp.

. Robibera,/Schindler Elevator Corp.

. Rogler;, State of Michigan

. Seymmour, Robert L. Seymour and Associates, Inc.

. Seymour, Alternate, Robert L. Seymour and Associates, Inc.
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Regulatory, Advisory Council

N. B. Martin, Chair

J. R. Brooks, Vice Chair,

G. A. Burdeshaw, Staff:
Secretary

J. L. Borwey, Secretary

G. Antona

J. H. Burpee

A. L. Caine

J. R._CGalpini

P. Caploon

JDay

N. C. Dimitruck

M. Dorosk

L. A. Giovannetti

I. D.
L. C. Kanicki

C. C. Mann

M. J. Mellon, Jr.

I. D. Mercer

S. Mercier

K. P. Morse

M. E. Pedersen

M. R. Poulin

J. P. Roche

C. W. Rogler

M. K. Stewart

S. F. Stout

L. M. Taylor

D. Tudor

L. E. Watson

W. C. Watson

W. ). Witt

D. M. Stanlaske,
Contributing Member

D. Melvin, Alternate

C. D. Wagner, Alternate
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. H. Shull, J. H. Shull Engineering, LLC

. M. Stanlaske, NAESA International

. L. Steel, David L. Steel Escalators

. L. Turner, Davis L. Turner & Associates

. S. Caporale, Alternate, Elevator World, Inc.
. H. Verschell, Dwan Elevator

. M. Winkle, IUEC Local #14

. W. Kosinski, Alternate, EIWPF

. A. Witham, GAL Manufacturing
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ASME PREFACE

GENERAL

This Code is one of the numerous codes and standards
developed and published by The American Society of
Mechanical Engineers (ASME) under the general aus-
pices of the American National Standards Institute, Inc.
(ANSI).

The Code is intended to serve as the basis for the
design construction, installation, operation, testing,
inspection, maintenance, alteration, and repair of eleva-
tors, dumbwaiters, escalators, moving walks, and mate-
rial lifts.

Safety codes and standards are intended to enhance
public health and safety. Revisions result from commit-
tee consideration of factors such as technological
advances, new data, and changing environmental and
industry needs. Revisions do not imply that previous
editions were inadequate.

This Code applies to new installations only, except
Part 1, and 5.10, 8.1, 8.6, 8.7, 8.8, 8.9, 8.10, and 8.11,
which apply to both new and existing installations. Also,
see ASME A17.3, Safety Code for Existing Elevators and
Escalators, for further requirements.

The following conditions are not addressed intthis
Code:

(a) assignment of the responsibility for compliance to
any particular party.

(b) establishment of a frequency for (periodic inspec-
tions and tests. See Nonmandatory Appendix N for rec-
ommended inspections and test intervals.

(c) assignment of responsibility for persons author-
ized to make and witness-inspections and tests.

APPLICATION OF REQUIREMENTS TO NEW
TECHNOLOGY

With the advent of new technologies, materials, and
processes‘in-the mechanical, structural, electronic, and
optic fi€lds, and the analytical capabilities now available,
the meed for flexibility to introduce products into the
mafketplace using these technical developments is
desirable. Previous editions of ASME A 17.1 had long-

FORM-AND ARRANGEMENT ———

This Code consists of parts and sections, each.cover
a specific subject so as to facilitate reference to
requirements.

The Foreword, Preface, Notes, and AAppendices that
are included in this document, and.the/Interpretatipns
that are provided as a separate bOeklet are not par{ of
this American National Standatd) They are advisory in
nature and are intended for clarification only.

In this edition, the revisions that are appearing for the
first time are identifiediby (10). Where editorial changes
have been made, they are identified by (ED). See allso
Summary of Changes.

ng
he

METRIC (SI) UNITS

This‘edition of the Code uses hard metric (SI) units
whereyer practical. The acceptable equivalent impetial
units are shown in parentheses. Information on the
tisage of SI units and conversion to imperial unit§ is
contained in IEEE/ASTM SI 10-1997 Standard for the
Use of the International System of Units (SI): The
Modern Metric System, ASME Guide SI-1, Orientatjon
and Guide for Use of SI (Metric) Units, or CAN/
CSA-Z234.1, Canadian Metric Practice Guide.

Tables related to speed and load use the hard mefric
and hard imperial units in common practice, eyen
though they are not exactly equivalent (e.g., see Taple
2.22.4.1, Minimum Buffer Strokes). The tabular valties
have been derived using 8.2.1 formulas and the mefric
and imperial values for buffer strokes, safety stopping
distances, etc., are therefore not equivalent.

ASME ELEVATOR PUBLICATIONS

The following ASME publications are of special infer-
est to users of this Code. For prices and availabiljty,
contact:

ASME Order Department
22 Law Drive
Box 2300

standing provisions, in Section 1.2, that suggested that
Authorities Having Jurisdiction should recognize safety
equivalent to that required by the Codes. This edition
of ASME A17.1/CSA B44 recognizes ASME A17.7/
CSA B44.7 provides a structured method for establishing
the safety of designs and products and that compliance
with ASME A17.7/CSA B44.7 is equivalent to compli-
ance with the requirements in ASME A17.1/CSA B44.

XX

Fairfield, NJ U/7007-2Z500

Tel: 800-843-2763

Fax: 973-882-1717

E-Mail: infocentral@asme.org

ASME Website: www.asme.org/catalog

ASME A17.2, Guide for Inspection of Elevators,
Escalators, and Moving Walks. This Guide gives detailed

(10
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procedures for the inspection and testing of elevators,
escalators, and moving walks required to conform to
the Safety Code for Elevators and Escalators, A17.1-
1955 and later editions and the Safety Code for Existing
Elevators and Escalators, A17.3. Subsections are
arranged to focus on routine and periodic inspection
requirements, as well as acceptance criteria.

Interpretations Nos. 2-13 (June 1979-May 1989) has also
been published by ASME. A compilation of all interpre-
tations can also be obtained through the A17 CD-ROM.

Handbook on A17.1/B44 Safety Code. This handbook
augments the A17.1/B44 Code with commentary, dia-
grams, and illustrations that are intended to explain the
requirements of the A17.1/B44 Code.

ASME A17.3 Safety Code for Existing Elevators and
Esgalators. This Code covers retroactive requirements
foq existing elevators and escalators. The purpose of this
Cdde is to establish minimum requirements that will
provide a reasonable degree of safety for the general
public. While many of these requirements will also
ingrease the degree of safety for the elevator mechanic
and inspector, this area has not been specifically
adflressed at this time.

SME A17 CD-ROM for Elevators and Escalators. This
-ROM contains the ASME A17.1, A17.2, and A17.3
stqndards. In addition, it contains the published inter-
préetations applicable to these standards.

SME A17.4 Guide for Emergency Personnel. This
gulide for emergency personnel (fire, police, etc.), build-
ing owners, lessees, and building operating managers
explains the proper procedures to be used for the safe
rethoval of passengers from stalled cars.

SA B44.1/ASME A17.5 Elevator and Escalator
Eldctrical Equipment. This Code contains requirements
fox] obtaining, labeling, and listing electrical equipment
foq elevators, escalators, moving walks, dumbwaiters,
mgdterial lifts, platform lifts, and stairway lifts.

SME A17.6 Standard for Elevator Suspensian,
Compensation, and Governor Systems. This Standard
coyers the means and members of suspension, cempen-
safion, and governor systems for elevator§ within the
Scope of ASME A17.1/CSA B44. This Standard includes
th¢ material properties, design, testing, inspection, and
replacement criteria for these means. It includes the
requirements for steel wire ropejaramid fiber rope, and
nopcircular elastomeric-coated-steel suspension mem-
bets, and provides directienfor future constructions as
nep technology develops:

SME A17.7/CSA B44.7 Performance-Based Safety
Code for Elevators-and Escalators. This American
N4tional Standard performance-based safety code cov-
erqg the desjgn,.construction, installation, operation, test-
‘ing, mainteriance, alteration, and repair of elevators,
d biaiters, escalators, moving walks, and material
lif

The commentary contained in the Handbook is the
opinion of the author and has not been approved by the
A17 Committee or the B44 Technical Committee:

QEI-1 Standard for the Qualification of Elevator
Inspectors. This Standard covers requirements for the
qualification and duties of inspectors andvinspection
supervisors engaged in the inspection.and testing of
equipment within the scope of the A17.1/B44 Code.
It also includes requirements for the accreditation of
organizations that certify inSpectors and inspection
supervisors as meeting the:QEI criteria.

ASME A18.1 Safety Standard for Platform Lifts and
Stairway Chairlifts. . ThiS safety Standard covers the
design, constructiofiyinistallation, operation, inspection,
testing, maintenance, and repair of inclined stairway
chairlifts and-inclined and vertical platform lifts
intended for'transportation of a mobility impaired per-
son only,

CORRESPONDENCE WITH A17 COMMITTEE

ASME codes and standards are developed and main-
tained with the intent to represent the consensus of con-
cerned interests. As such, users of this and other ASME
A17 codes and standards may interact with the commit-
tee by requesting interpretations, proposing revisions,
and attending committee meetings. Correspondence
should be addressed to:

Secretary, A17 Standards Committee

The American Society of Mechanical
Engineers

Three Park Avenue

New York, NY 10016

E-mail: infocentral@asme.org

All correspondence to the Committee must include
the individual’s name and post office address in case
the Committee needs to request further information.

Proposing Revisions. Revisions are made periodically
to the Code to incorporate changes that appear necessary
or desirable, as demonstrated by the experience gained

© Published Interpretations. Interpretations of the vari-
-ous A17 standards are published periodically.
- Interpretations of A17.1 and A17.2 approved by the
“A17 Committee from June 14, 1972 through June 1979,
‘were published in a separate book in 1980.

Starting with the 1981 edition of the Code, interpreta-
tions are published with each new edition and supple-
ment of the applicable standard. A compilation of

XX

from the application of the procedures, and in order to
conform to developments in the elevator art. Approved
revisions will be published periodically.

The Committee welcomes proposals for revisions to
this Code. Such proposals should be as specific as possi-
ble: citing the Section number(s), the proposed wording,
and a detailed description of the reasons for the proposal
including any pertinent documentation.
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Abbreviations Used in This Code

Abbreviation Unit Abbreviation Unit
A Ampere b pound (mass)
°C degree Celsius Ibf pound (force)
deg degree (angle) Ix lux
°F degree Fahrenheit m meter
fHmin foot-permintte e sertrare—tretet
ft/s foot per second m3 cubic meter
ft foot mA milliampere
fc footcandle m/s meter per second
ft? square foot m/s? meter per second per second
fit> cubic foot mm millimeter
ft/s? foot per second per second mm? square millimetef
h hour mm3 cubic millimeter
Hz hertz MPa megapascal
in. inch N Newton
in.2 square inch psi pound, per square inch
in3 cubic inch s Second
kg kilogram SIL Safety Integrity Level
kPa kilopascal v volt

Requesting Interpretations. On request, the A17
Committee will render an interpretation of any require-
ment of the Code. Interpretations can only be rendered
in response to a written request sent to the Secretary of
the Standards Committee.

The request for interpretation should be clear and
unambiguous. It is further recommended that the
inquirer submit his request utilizing the following
format:

Subject:  Cite the applicable Section numbex(s) and
a concise description.

Edition:  Cite the applicable edition aiid supplement
of the Code for which the.interpretation is
being requested.

Question: Phrase the question@s a request for an inter-
pretation of a_specific requirement suitable
for general understanding and use, not as
a request for an approval of a proprietary
design~orsituation. The question shall be
phrased, where possible, to permit a specific

“Yes” or “no” answer. The inquirer may 4
include any plans or drawings that are n
essary to explain the question; howey
they should not contain proprietary nar
or information.

Requests that are not in this format will be rewrit
in this format by the Committee prior to being answer]
which may inadvertently change the intent of the or
nal request.

ASME procedures provide for reconsideration of 3
interpretation when or if additional information t
might affect an interpretation is available. Further, p
sons aggrieved by an interpretation may appeal to
cognizant ASME committee or subcommittee. AS]
does not “approve,” “certify,” “rate,” or “endorse” 4
item, construction, proprietary device, or activity.

Attending Committee Meetings. The A17 Standa
Committee and the various Working Committees re
larly hold meetings all of which are open to the pub

i

[so

er,
hes

fen

ed,
gi-

ny
hat
er-
the
ME

ny
rds

pu-
lic.

Persons wishing to attend any meeting should contact

the Secretary of the Standards Committee.
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CSA PREFACE

ThisTsthesecond editiorr of ASME A7/ CSA B4, SafetyCove for Efeontors amd Escaintors. it
replaces the previous edition of ASME A17.1/CSA B44, published in 2007, and the previous
editions of CSA B44, published in 2004, 2000, 1994, 1990, 1985, 1975, 1971, 1966, 1960, and 1938.

This Code is the result of a joint effort by the CSA B44 Technical Committee on the Elevator Safety
Code and the ASME A17 Committee on Elevators and Escalators to harmonize the provisions df
CSA B44 and ASME A17.1. This edition of ASME A17.1/CSA B44 consists of the complete
ASME A17.1 Code, with additional requirements applicable only in Canadian jurisdictions. These
Canadian requirements are prefaced in the body of the Code by the following: “In jurisdictions
enforcing the NBCC. . .”

CSA B44 was originally developed to facilitate the implementation of uniform legislation across
Canada and to replace the existing legislation, which had proved inadequate for prevailing
elevator practices. The primary purpose of the Code is to establish minimtim requirements,
suitable for adoption by regulatory authorities throughout Canada, for thé design, installation,
and maintenance of elevators, escalators, dumbwaiters, moving walks,~and material lifts. It is
also intended as a standard reference for architects, consulting engineers, elevator manufacturers,
and building owners.

This Code is considered suitable for use for conformity asse¢ssment within the stated scope of
the Code.

This Code was prepared for use in Canada by the CSA/Technical Committee on the Elevator
Safety Code under the jurisdiction of the CSA Strategic Steering Committee on Mechanical
Industrial Equipment Safety. It has been formally approved by the CSA Technical Committee.

December 2010

NOTES:

(1) Use of the singular does not exclude the plural*(and vice versa) when the sense allows.

(2) Although the intended primary application of this Code is stated in its Scope, it is important to note that it
remains the responsibility of the usersjof ‘the Code to judge its suitability for their particular purpose.

(3) This publication was developed by donsensus, which is defined by CSA Policy governing standardization — Code

of good practice for standardizatipni as “substantial agreement. Consensus implies much more than a simple

majority, but not necessarily unanimity.” It is consistent with this definition that a member may be included
in the Technical Committeelist and yet not be in full agreement with all clauses of this publication.

To submit a request forinterpretation of CSA Codes and Standards, please send the following information to

inquiries@csa.ca andinclide “Request for Interpretation” in the subject line:

(a) define the problem, making reference to the specific clause, and, where appropriate, include an illustra-
tive sketch

(b) providesarvexplanation of circumstances surrounding the actual field condition

(c) whete possible, phrase the request in such a way that a specific “yes” or “no” answer will address the issue.

Copmmiftee interpretations are processed in accordance with the CSA Directives and guidelines governing
stapdardization and are published in CSA’s periodical Info Update, which is available on the CSA Web site at
http://standardsactivities.csa.ca.

(5) /CSA Codes and Standards are subject to periodic review, and suggestions for their improvement will be referred
to the appropriate committee. To submit a proposal for change to CSA Codes and Standards, please send the
following information to inquiries@csa.ca and include “Proposal for Change” in the subject line:

(a) Code or Standard designation (number)

“

=

(b) Tetevant ctause, table, and/ of {igure numper
(c) wording of the proposed change
(d) rationale for the change.

xxii
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ASME A17.1-2010/CSA B44-10
SUMMARY OF CHANGES

Following approval by the ASME A17 Elevator and Escalator Committee, and after public review;
ASME A17.1-2010/CSA B44-10 was approved by the American National Standards Institute on
October 19, 2010. It was issued on December 30, 2010, and is effective as of June 30, 2011

ASME A17.1-2010/CSA B44-10 incorporates the revisions and editorial changes made-in ASME
A17.1a-2008 and ASME A17.1b-2009, as well as additional revisions and editofial® changes.
Revisions are identified by a margin note, (10). Changes made to correct errors, as.well as other
new editorial changes, are identified by (ED). Revision designators will remain on the pages up
to the publication of the next edition of the Code. The (ED) designators will‘\appear only when
the editorial changes are introduced. The following is a summary of the-latest revisions and
changes:

Page Location Change

viii—xi ASME Foreword Revised

xix—xxi ASME Preface Revised

1 1.1.2 Subparagraph (u) revised and Notes
added

2,6,8,13,15, 16 Section 1.3 (1) Definition of creep; elevator, marine;

means, compensation; means, suspension;
member, compensation; member,
suspension; residual strength; and
suspension member, noncircular
elastomeric-coated steel (hoisting) added
(2) Definition of elevator, shipboard deleted

24 2.46.111 Subparagraph (b)(2) editorially revised
29 2.7.5.1.3 First paragraph revised
30 27523 First sentence revised
27531 Last sentence revised
31 2.75.5 Subparagraph (b) revised
32,33 2.7.6.5.1 Subparagraph (a) deleted, and original

subparas. (b) and (c) redesignated as
(a) and (b), respectively

2.7.6.5.2 First sentence and subpara. (h) revised
49 2.12.7.3 Revised
50 2.12.7.3.8 Revised
57 2.14.1.8.3 Deleted, and original 2.14.1.8.4
redesignated 2.14.1.8.3
58 2.14.2.1 Revised
2.142.1.1 Revised

214212 Revised

xxiii
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Page Location Change
2.14.2.13 Deleted, and original 2.14.2.1.4 revised
and redesignated 2.14.2.1.3
2.142.14 Original 2.14.2.1.6 revised and
redesignated 2.14.2.1.4
214215 Deleted
60 214451 Subparagraph (a) revised
2.14.4.5.2 Subparagraph (d) added
2.144.6 Revised
61 2.14.5.2 Revised
62 2.14.59 Added
2.14.6.1.1 Revised
63, 64 2.14.7.1 Revised
214711 Revised
2.14.7.1.3 (1) Subparagraph/(a)(6) and (f) revised
(2) Subparagraph (h) added
69 2.16.3.2.2 Subpardgraph (c) revised
72 2.17.1 Revised
77 2185 First paragraph added
2.18.5.1 Revised
78 Table 2.18.7.4 Under Number of Strands, second and
fourth entries revised
2.18.7.4 Revised
80-88 Section 2.20 Revised in its entirety
Table 220:3 Table title and first-column heading
revised
Table 2.20.9.4.5 Under Nominal Rope Diameter, mm, and
Nominal Rope Diameter, in., first entry
revised
101, 102 2242 Revised in its entirety
2.24.3 Revised
105 2.253.3.1 Revised
2.253.4 Revised
107 2.26.1.4.2 Subparagraph (g) editorially revised
108 2.26.1.5 Revised
110 2.26.2.26 Editorially revised
2.26.2.33 Editorially revised
111 2.26.4.4 Second sentence editorially revised
113 Table 2.26.4.3.2 Under Device Name, firefighter’s

2.26.7

XXiv

editorially revised to firefighters’

Second paragraph revised
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Page Location Change
114 2.26.8.3 (1) First sentence revised
(2) Subparagraph (e) added
2.269.3 Revised
2.26.9.4 Revised
115 2.26.9.5.3 Revised
2.26.9.6.3 Revised
117 2.26.12.4 Deleted
227.1.13 Subparagraphs (b), (c), and (i) revised
122 2.27.3.3.1 (1) Subparagraph (d) and (e) editorially
revised
(2) Subparagraph (i) revised
124 2.27.3.3.7 Revised
22734 Subparagraphs{b)-and (c) editorially
revised
126 2.27.7.2 Subparagraph (b) editorially revised
129 Figure 2.27.9 Revised
144 3.26.3.1.5 Subparagraphs (e) and (f) revised
145 3.26.6.5 Added
146 3.27.1 (1) Subparagraph (c) revised
(2) Subparagraph (d) added
3.27.2 First sentence revised
3.27.3 First sentence revised
3.27.4 First sentence revised
163, 164 5.2.1:4.24 Subparagraph (d)(2) revised
52.14.4 Subparagraph (b)(4) revised
168 52214 Revised
52.2.14.1 Added
174 5.3.1.18.2 First sentence revised
5.3.1.18.2.1 Numerical designator and title added
5.3.2.18.2.2 Added
192 Section 5.8 Title and first paragraph revised
5.8.1 Title and first sentence revised
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SAFETY CODE FOR ELEVATORS AND ESCALATORS

Part 1
General

SECTION 1.1
SCOPE

1.1.1 Equipment Covered by This Code

This Code covers the design, construction, operation,
inspection, testing, maintenance, alteration, and repair
of the following equipment and its associated parts,
rooms, spaces, and hoistways, where located in or adja-
cent to a building or structure (see 1.2):

(a) hoisting and lowering mechanisms, equipped
with a car, that move between two or more landings.
This equipment includes, but is not limited to elevators
(see 1.3).

(b) power-driven stairways and walkways for car-
rying persons between landings. This equipment
includes, but is not limited to escalators and mowving
walks (see 1.3).

(c) hoisting and lowering mechanisms equipped with
a car that serves two or more landings and is'restricted
to the carrying of material by its limited\size or limited
access to the car. This equipment jnicliides, but is not
limited to dumbwaiters and material lifts (see 1.3).

1.1.2 Equipment Not Covered by This Code

Equipment not covered\by this Code includes, but is
not limited to, the following;:

(a) personnel heists’within the scope of ANSI A10.4
and CSA-Z185

(b) materigl’hoists within the scope of ANSI A10.5
and CSA-Z256

(c) platform lifts and stairway chairlifts within the
scopeof’ ASME A18.1, CSA B355, and CSA B613

(d)* manlifts within the scope of ASME A90.1 and
CSA B311, and in jurisdictions enforcing NBCC Special

(h) cranes, derricks, hoists, hooks, jacks, and slings
within the scope of ASME B30,"CSA Z150, CSA B167,
CSA 7202, and CSA 7248

(i) industrial trucks gwithin the scope of ASME B56
and CSA B335

(j) portable equipirent, except for portable escalatdrs,
that are covered-by 6.1

(k) tiering of piling machines used to move matetial
to and from storage located and operating entirply
within‘ene story

(H)'equipment for feeding or positioning material at
machine tools, printing presses, etc.

(m) skip or furnace hoists

(n) wharf ramps

(0) amusement devices

(p) stage and orchestra lifts

(9) lift bridges

(r) railroad car lifts and dumpers

(s) mechanized parking garage equipment

(t) line jacks, false cars, shafters, moving platforms,
and similar equipment used for installing an elevatpr

(u) platform-type elevators installed on boar¢l a
marine vessel

NOTES:
(1) A maritime, industrial-use device with no car enclosure. Clon-
trols are located outside of the hoistway. Typically utiljzes
elevator-type rail systems and elevator-type interlock systems.
(2) Not a platform lift within the scope of A18.1.

(v) dock levelers (freight platform lifts) having a tfise
of 500 mm (20 in.) or less
(w) in Canadian jurisdictions, devices having a tise
of 2 000 mm (79 in.) or less and used only for the trandfer

Purpose Personnel Elevators (ASME A17.1, Section 5.7)

(e) mobile scaffolds and towers; platforms within the
scope of ANSI/SIA A92 and CSA-B354

(f) powered platform and equipment for exterior and
interior building maintenance within the scope of ASME
A120.1 and CSA-Z271

(g) conveyors and related equipment within the scope
of ASME B20.1

Uf lllatcliﬂla UL C\.iuitllllcllt
(x) in jurisdictions enforcing NBCC, mine elevators
within the scope of 5.9

1.1.3 Application of Parts

This Code applies to new installations only, except
Part 1, and 5.10, 8.1, 8.6, 8.7, 8.8, 8.9, 8.10, and 8.11, that
apply to both new and existing installations.
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1.1.4 Effective Date

The requirements of this edition and subsequent
addenda to the Code are effective as of the date noted
on the Summary of Changes page of this document. The
authority having jurisdiction will establish the effective
date for their local regulations.

in the elevator industry and other ASME publications
are defined.

access switch: see hoistway access switch.

alteration: any change to equipment, including its parts,
components, and/or subsystems, other than mainte-
nance, repair, or replacement.

SECTION 1.2
PURPOSE AND EXCEPTIONS

1.2.1 Purpose

[he purpose of this Code is to provide for the safety
of |life and limb, and to promote the public welfare.
Cgmpliance with this Code shall be achieved by

a) conformance with the requirements in
AYME A17.1/CSA B44; or

b) conformance with some of the requirements in
AYME A17.1/CSA B44 and for systems, subsystems,
components, or functions that do not conform with cer-
tain requirements in ASME A17.1/CSA B44, conform
with the applicable requirements in ASME A17.7/CSA
B4§L.7; or

c) conformance with
A9ME A17.7/CSA B44.7

the requirements in

1.2.2 Exceptions to ASME A17.1

[he provisions of this Code are not intended to pre-
vent the use of systems, methods, or devices of equiva-
lent or superior quality, strength, fire resistance,
effpctiveness, durability, and safety to those prescribed
by|this Code, provided that there is technical docurhen-
tatfion to demonstrate the equivalency of the, system,
mgthod, or device.

1.2.2.1 The specific requirements of-this Code shall
be|permitted to be modified by the.authority having
jutisdiction based upon technical\documentation or
phlysical performance verificationyto allow alternative
arfangements that will assuré safety equivalent to that
which would be provided By conformance to the corres-

popding requirements of this Code.

1.2.2.2 This Codé¢’contains requirements that are
aldo covered in the-National Building Code of Canada
(NBCC). Referénce to the NBCC is recognition that said
requirementstare not within the scope of this Code in
Canada,

n jarisdictions not enforcing the NBCC, the use of
th¢ NBCC is not intended.

alteration, as part of an: a repair or replacement that is
included with other work that is classified as'an
alteration.

alternate level: a floor level identified by the building
code or fire authority, other than the designated level.

annunciator, car: an electrical device irtthie car that indi-
cates visually the landings at which(anelevator landing
signal registering device has beefnactuated.

applied frame entrance: a wraparound or partial addi-
tion to an existing entranceframe used to improve the
appearance or to providé the required clearances.

approved: acceptable to the authority having
jurisdiction.

authority having jurisdiction: the organization, office,
or individual responsible for enforcement of this Code.
Where<compliance with this Code has been mandated
by legislation or regulation, the “authority having juris-
dietion” is the regulatory authority (see regulatory
auithority).

authorized personnel: persons who have been
instructed in the operation of the equipment and desig-
nated by the owner to use the equipment.

automatic transfer device: a power-operated mecha-
nism that automatically moves a load consisting of a
cart, tote box, pallet, wheeled vehicle, box, or other simi-
lar object from and/or to the car.

auxiliary power lowering device: an alternatively pow-
ered auxiliary control system that will, upon failure of
the main power supply, allow a hydraulic elevator to
descend to a lower landing.

brake, driving machine, elevator, dumbwaiter, or mate-
rial lift: an electromechanically or electrohydraulically
released spring, or gravity applied device, that is part
of the electric driving machine of the elevator, dumb-
waiter, or material lift used to apply a controlled force
at a braking surface to hold or retard the elevator, dumb-
waiter, or material lift. See Nonmandatory Appendix F.

1.2.2.3  Exceptions shall be based on the require-
ments of 1.2.2.1.

SECTION 1.3
DEFINITIONS

Section 1.3 defines various terms used in this Code.
In addition, some nomenclature and terminology used

electrohydraulically released: a means of release in which
an electric current applied to a solenoid valve or the
motor of a hydraulic pump directs pressurized hydraulic
fluid to an actuator (such as a hydraulic jack) that over-
comes a resisting force (such as a spring) as long as the
electric current flows.

electromechanically released: a means of release in which
an electric current applied to an actuator (such as a
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solenoid) causes an electromagnetic force that over-
comes a resisting force (such as a spring) as long as the
electric current flows.

brake, driving machine, escalator, or moving walk: an
electromechanical device that is part of the electric driv-
ing machine of the escalator or moving walk, used to

hold the escalator/moving walk sstem.

brake, emergency: a mechanical device independent of
the braking system used to retard or stop an elevator
should the car overspeed or move in an unintended
manner. Such devices include, but are not limited to,
those that apply braking force on one or more of the
following;:

(a) car rails

(b) counterweight rails

(c) suspension or compensation ropes

(d) drive sheaves

(e) brake drums

For further information, see Nonmandatory
Appendix F.

brake, main drive shaft, escalator and moving walk: a
device located on the main drive shaft of the escalator
or moving walk used to apply a controlled force to the
braking surface to stop and hold the escalator or moving
walk system.

braking, electrically assisted: retardation of the eleva-
tor, assisted by energy generated by the driving-machine
motor. See Nonmandatory Appendix E

braking system: driving-machine brake.alone, or in
combination with electrically assistedlbraking, that
operates to slow down and stop.the’elevator. See
Nonmandatory Appendix F.

buffer: a device designed to«stop a descending car or
counterweight beyond its nérmal limit of travel by stor-
ing or by absorbing and dissipating the kinetic energy
of the car or counterweight.
oil buffer: a bufferstising oil as a medium, that absorbs

and dissipates the kinetic energy of the descending car
or counterweight.

guas spring-return oil buffer: an oil buffer utilizing the
pressureof a compressed gas to return the buffer plunger
or piston to its fully extended position.

tmechanical spring-return oil buffer: an oil buffer utiliz-
g the force of the compressed mechanical spring or

spring buffer load rating: the load required to com-
press the spring buffer an amount equal to its stroke.

spring buffer stroke: the distance the contact end of
the spring can move under a compressive load until all
coils are essentially in contact or until a fixed stop is
reached.

building-code:a at-sets e nts
for building design and construction, or where stich|an
ordinance has not been enacted, one of the following
model codes:

(a) International Building Code (IBC)

(b) Building Construction and/)Safety Cdde
(NFPA 5000)

(c) National Building Code of Canada (NBCC)

NOTE: Local regulations or lawsltake precedence. In the absence
of local regulation a model building code is applicable.

bumper: a device, other.than an oil or spring buffer,
designed to stop aldescending car or counterweight
beyond its normal limit of travel by absorbing the
impact.

cable, traveling: see traveling cable.
capacity: see rated load.

car<divection indicator: a visual signaling device that
displays the current direction of travel.

car door interlock: a device having two related gnd
interdependent functions, which are

(a) to prevent the operation of the driving machjne
by the normal operating device unless the car doof is
locked in the closed position

(b) to prevent the opening of the car door from insjde
the car unless the car is within the landing zone and is
either stopped or being stopped

car door or gate electric contact: an electrical device,
the function of which is to prevent operation of fhe
driving machine by the normal operating device unless
the car door or gate is in the closed position.

car door or gate, power-closed: a door or gate that is
closed by a door or gate power operator.

car door or gate power closer: a device or assemblyf of
devices that closes a manually opened car door or gpte
by power other than hand, gravity, springs, or the moje-
ment of the car.

car, dumbwaiter, material lift: the load-carrying ynit
that includes a platform or transfer device and nllay
include an enclosure and /or car frame

springs to return the buffer plunger or piston to its fully
extended position.
oil buffer stroke: the oil-displacing movement of the

buffer plunger or piston, excluding the travel of the
buffer plunger accelerating device.

spring buffer: a buffer utilizing one or more springs
to cushion the impact force of the descending car or
counterweight.

car, elevator: the load-carrying unit including its plat-
form, car frame, enclosure, and car door or gate.

car enclosure: the top and the walls of the car resting
on and attached to the car platform.

car frame: the supporting frame to which the car plat-
form, upper and lower sets of guide shoes, car safety,
and the hoisting ropes or hoisting-rope sheaves, or the
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plunger or cylinder of a direct-acting elevator, are
attached.

car frame, overslung: a car frame to which the hoisting
rope fastenings or hoisting-rope sheaves are attached to
the crosshead or top member of the car frame.

car frame, sub-post: a car frame all of whose members
are located below the car platform.

platform or guards, when the car rests on its fully com-
pressed buffers.

clearance, top car, inclined elevators: the shortest dis-
tance in the direction of travel between the upwardmost
portion of the chassis (car frame) and the nearest
obstruction when the car is level with the top terminal

1111111

ar frame, underslung: a car frame to which the hoisting-
roppe fastenings or hoisting-rope sheaves are attached at
or [below the car platform.

caf lantern: an audible and visual signaling device
lodated in a car to indicate the car is answering the call
anfl the car’s intended direction of travel.

caf platform: the structure that forms the floor of the
cat and that directly supports the load.

éal platform frame: a structural frame, composed of
inferconnecting members, that supports the car plat-
fo m floor.

f;'al platform, laminated: a self-supporting platform con-
structed of plywood, with a bonded steel sheet facing
on|both top and bottom surfaces.

car top access panel: a car top access panel is similar in
depign to a car top emergency exit panel. Used on mine
elgvators to permit frequent inspection of mine elevator
hojstways for damage caused by environmental condi-
tiops. Such panels are openable without the use of tools
or [keys.

—

NQTE: Subject to the modifications specified in 5.9.14.1(c).

cefamic permanent magnet: a magnet of the type that
ha} a force that does not deteriorate with time:

ceftified: see listed/certified.

certifying organization: an approved or accredited,
independent organization concerned with product eval-
ualion that maintains periodic ifispéction of production
of [listed / certified equipment dr material and whose
lisfing / certification statés whether that equipment
mgets appropriate standards or has been tested and
foyind suitable for uselin a specified manner.

NQTE: For the purp0sé of this definition, accredited means that an
organization has\been evaluated and approved by an Authorized
Agpncy to operate a Certification/Listing program, and is desig-
nated as suchvin a publication of the Authorized Agency.

chhin, suspension (hoisting): chain used to raise and

clearance, top counterweight: the shortest vertical dis-
tance between any part of the counterweight structuire
and the nearest part of the overhead structure or”any
other obstruction when the car floor is leyebavith the
bottom terminal landing.

comb, escalator and moving walk: the-toothed portion
of a combplate designed to mesh with a grooved step,
pallet, or treadway surface.

combplate, escalator and moving walk: that portion of
the landing adjacent to, the step, pallet, or treadway
consisting of one or mor€ plates to which the combs are
fastened.

compensating rope sheave switch: a device that auto-
matically causes'the electric power to be removed from
the elevator, dumbwaiter, or material lift driving-
machine\piotor and brake when the compensating
sheave approaches its upper or lower limit of travel.

compensation means: wire rope, chain, or other
fmechanical means used to counterbalance, or partially
counterbalance, the weight of the suspension ropes.

component rated pressure: the pressure to which a
hydraulic component can be subjected.

control, motion: that portion of a control system that
governs the acceleration, speed, retardation, and stop-
ping of the moving member.
control, AC motor: a motion control that uses an alter-

nating current motor to drive the machine.

control, AC motor, DC injection: a motion control for
an AC motor that produces retardation torque by
injecting a DC current into either a stator winding of
the motor or a separate eddy-current brake.

control, single speed AC: a motion control for an AC
motor that has a single synchronous speed.

control, two speed AC: a motion control for an AC
motor that has two different synchronous speeds by
connecting the motor windings so as to obtain a different
number of poles.

control, variable voltage, variable frequency (VVVE):

lo er o dumbwaiter or material Lift car or its

counterweight.

chassis: that portion of an inclined elevator that serves
as a car frame with weight-bearing guide rollers.

clearance, bottom car: the clear vertical distance from
the pit floor to the lowest structural or mechanical part,
equipment, or device installed beneath the car platform,
except guide shoes or rollers, safety jaw assemblies, and

a motion control that changes the magnitude and fre-
quency of the voltage applied to the motor.
control, variable voltage AC (VVAC): a motion control

for an AC motor that varies the amount and direction
of output torque by controlling the magnitude and phase
sequence of the voltage to the motor.

control, DC motor: a motion control that uses a DC
motor to drive the machine.
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control, dual bridge thyristor converter: a motion con-
trol for a DC motor that supplies the armature with
variable voltage of either polarity, and is capable of cur-
rent flow in both directions.

control, generator field: a motion control that is accom-
plished by the use of an individual generator for each
driving-machine motor wherein the voltage applied to

operation, nonselective collective automatic: automatic
operation by means of one button in the car for each
landing served and one button at each landing, wherein
all stops registered by the momentary actuation of land-
ing or car buttons are made irrespective of the number
of buttons actuated or of the sequence in which the
buttons are actuated. With this type of operation, the

the motor armature is adjusted by varying the strength
and direction of the generator field current.

control, multivoltage: a motion control that is accom-
plished by impressing successively on the armature of
the driving-machine motor a number of substantially
fixed voltages such as may be obtained from multi-
commutator generators common to a group of elevators.

control, rheostatic: a motion control that is accom-
plished by varying resistance and/or reactance in the
armature and/or field circuit of the driving-machine
motor.

control, single bridge thyristor converter: a motion con-
trol for a DC motor that supplies the armature with
variable voltage of fixed polarity. The field is reversed
to control direction and to cause regeneration.

control, electrohydraulic: a motion control in which the
acceleration, speed, retardation, and stopping are gov-
erned by varying fluid flow to the hydraulic jack.
control, static: a motion control in which control func-

tions are performed by solid-state devices.

control, operation: that portion of a control system that
initiates the starting, stopping, and direction of maotiorn,
in response to a signal from an operating device;
operation, automatic: operation control wherein the
starting of the elevator, dumbwaiter, or matetial lift car
is effected in response to the momentaty. actuation of
operating devices at the landing, andy‘er of operating
devices in the car identified with the/landings, and/or
in response to an automatic starting mechanism, and
wherein the car is stopped automatically at the landings.
operation, group autoriatic: automatic operation of
two or more nonatteridant elevators equipped with
power-operated car @nd hoistway doors. The operation
of the cars is coordihated by a supervisory control sys-
tem including ‘automatic dispatching means whereby
selected cars-at designated dispatching points automati-
cally close.their doors and proceed on their trips in a
regulated'manner. It includes one button in each car for
each-floor served and “UP” and “DOWN" buttons at
each landing (single buttons at terminal landings). The

car stops at all landings for which buttons have-b¢en
actuated, making the stops in the order in which the
landings are reached after the buttons havecheen adtu-
ated, but irrespective of its direction of travel:

operation, selective collective automatic: automdgtic
operation by means of one buttondn the car for eqch
landing served and by “UP” and”*IDOWN" buttong at
the landings, wherein all stops registered by the momgn-
tary actuation of the car buttons are made as defirjed
under nonselective collective  automatic operation, but
wherein the stops registered by the momentary actpa-
tion of the landing buttons are made in the orde
which the landingsare reached in each direction of tr.

car is traveling in the up direction and all “DO
landing{calls are answered when the car is travelin
the'down direction, except in the case of the upper
or_lowermost calls, that are answered as soon as they
are reached, irrespective of the direction of travel| of
the car.
operation, single automatic: automatic operation |by
means of one button in the car for each landing seryed
and one button at each landing, so arranged that if gny
car or landing button has been actuated the actuatjon
of any other car or landing operating button will have
no effect on the operation of the car until the response
to the first button has been completed.
operation, car switch: operation control wherein the
movement and direction of travel of the car are direqtly
and solely under the control of the attendant by megns
of a manually operated car switch or of continuopus-
pressure buttons in the car.
operation, car switch automatic floor-stop: operation) in
which the stop is initiated by the attendant from within
the car with a definite reference to the landing at whiich
it is desired to stop, after which the slowing down gnd
stopping of the elevator is effected automatically.
operation, continuous-pressure: operation control(by
means of buttons or switches in the car and at the lapd-
ings, any one of which may be used to control the moye-

—-

sfops set up by the momentary actuation of the car
buttons are made automatically in succession as a car
reaches the corresponding landing, irrespective of its
direction of travel or the sequence in which the buttons
are actuated. The stops set up by the momentary actua-
tion of the landing buttons may be accomplished by any
elevator in the group, and are made automatically by
the first available car that approaches the landing in the
corresponding direction.

ment of the car as long as the button or switch is
manually maintained in the actuating position.

operation, preregister: operation control in which signals
to stop are registered in advance by buttons in the car
and at the landings. At the proper point in the car travel,
the attendant in the car is notified by a signal, visual,
audible, or otherwise, to initiate the stop, after which
the landing stop is automatic.
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operation, signal: operation control by means of single
buttons or switches (or both) in the car, and “UP” or
“DOWN” direction buttons (or both) at the landings,
by which predetermined landing stops may be set up
or registered for an elevator or for a group of elevators.
The stops set up by the momentary actuation of the car
buttons are made automatically in succession as the car

of unequal tensile loads in the suspension means at
points of entry and exit from the driving sheave, the
tensile elasticity of the suspension member, and the fric-
tional work occurring in the direction of the greater
tension. Creep is independent of the motion status or
direction of rotation of the driving sheave.

regches those landings, irrespective of its direction of
trajvel or the sequence in which the buttons are actuated.
Thee stops set up by the momentary actuation of the
“UYP” and “DOWN” buttons at the landing are made
aufomatically by the first available car in the group
approaching the landings in the corresponding direc-
tiop, irrespective of the sequence in which the buttons
arg actuated. With this type of operation, the car can be
started only by means of a starting switch or button in
th¢ car.

conhtrol room, elevator, dumbwaiter, material lift: an
enflosed control space outside the hoistway, intended
foq full bodily entry, that contains the motor controller.
Thie room could also contain electrical and /or mechani-
calequipment used directly in connection with the eleva-
tor, dumbwaiter, or material lift but not the electric
drjving machine or the hydraulic machine. (See
Ngnmandatory Appendix Q.)

control space, elevator, dumbwaiter, material lift: a
spqce inside or outside the hoistway, intended to be
acgessed with or without full bodily entry, that contains
th¢ motor controller. This space could also contain elec-
trigal and/or mechanical equipment used directly An
connection with the elevator, dumbwaiter, or material
lifg but not the electric driving machine or the hydraulic
mdchine. (See Nonmandatory Appendix Q.

NQTE: See 2.7.6.3.2 for an exception regarding thelocation of a
maogor controller.

coftrol system: the overall system.governing the start-
ing, stopping, direction of motion) acceleration, speed,
and retardation of the ‘mbving member. See
Ndnmandatory Appendix'A)

coftroller: a device or group of devices that serves to
control in a predeterniined manner the apparatus to
which it is connected.

coptroller, moetion: an operative unit comprising a
deyice or group of devices for actuating the moving
mé¢mber:

controller, motor: the operative units of a motion control

NOTE: Creep exists 1n all traction systems and 1s not loss of
traction, and can occur while the drive sheave is stationary, or
rotating.

deck, escalator: see escalator deck.

designated attendant: where elevator opetation is con-
trolled solely by authorized personnel \(attendant ser-
vice, independent, hospital service;~dnd other similar
operations).

designated level: the main (floof or other floor level
that best serves the needs tof.émergency personnel for
firefighting or rescue purposes identified by the building
code or fire authority;

dispatching device,-elevator automatic: a device, the
principal functién 'of which is to either

(a) operate a’signal in the car to indicate when the
car should ]leave a designated landing, or

(b).actuate its starting mechanism when the car is at
a designated landing

displacement switch: a device actuated by the displace-
ment of the counterweight, at any point in the hoistway,
to provide a signal that the counterweight has moved
from its normal lane of travel or has left its guide rails.

door: the movable portion(s) of an entrance that closes
the openings. It consists of one or more solid face panels
that are permitted to be equipped with a vision panel.
door, folding: a hinged door consisting of two or more
panels that fold and move horizontally.
door, horizontally sliding: a door that moves
horizontally.
center-opening: a horizontally sliding door con-
sisting of two panels, so arranged to open away from
each other.
center-opening, multiple-speed: a horizontally sliding
door consisting of more than two panels, so arranged
that the panels or groups of panels open away from
each other.
multiple-speed: a horizontally sliding door with two
or more panels, so arranged to open away from one side.

syster Luulplibiug thestarter devicesar POWET TOIT=
version equipment required to drive an electric motor.

controller, operation: an operative unit comprising a
device or group of devices for actuating the motion
control.

creep: slight incremental, natural movement of the sus-
pension means over their arc of contact with the driving
sheave due to tractive force. The tractive force is a result

single-speed: a one-panel horizontally sliding door.

door or gate, manually operated: a door or gate that is
opened and closed by hand.

door or gate, power-operated: a door or gate that is
opened and closed by a door or gate power-operator.

door or gate, self-closing: a manually opened door or
gate that closes when released.

door, swinging: a door that pivots around a vertical axis.
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door, vertically sliding: a counterweighted or counter-

balanced door consisting of one or more panels that
move vertically to open or close.

door, biparting: a vertically sliding door consisting

of two or more sections, so arranged that the sections

or groups of sections open away from each other.

doors do not occur simultaneously.
door, wraparound: a horizontally sliding door that
bends around a car enclosure.

door locked out of service: a hoistway entrance in which
the door is mechanically locked by means other than
the interlock to prevent the door being opened from the
car side without keys or special equipment.

door or gate closer: a device that closes a door or gate
by means of a spring or gravity.

door or gate electric contact: an electrical device, the
function of which is to prevent operation of the driving
machine by the normal operating device unless the door
or gate is in the closed position.

door or gate power operator: a device or assembly of
devices that opens a hoistway door(s) and/or a car door
or car gate by power other than hand, gravity, springs,
or the movement of the car; and that closes them by
power other than hand, gravity, or the movement of
the car.

driving machine: see machine, driving.

dumbwaiter: a hoisting and lowering mechanism
equipped with a car of limited size that moves in guide
rails and serves two or more landings thatis used exclu-
sively for carrying materials, and/s\classified by the
following types.
dumbwaiter, hand: a dumbwaiter utilizing manual
energy to move the car.
dumbwaiter, power: a duhbwaiter utilizing energy
other than gravitational br manual to move the car.
dumbuwaiter, eleetric: a power dumbwaiter where the
energy is applied’by means of an electric driving
machine.
dumbzbaiter, hydraulic: a power dumbwaiter where
the energy is applied, by means of a liquid under pres-
sure, in'a cylinder equipped with a plunger or piston.
dumbuwaiter, direct-plunger hydraulic: a hydraulic
dtimbwaiter having a plunger or cylinder directly

dumbuwaiter, roped-hydraulic: a hydraulic dumb-
waiter having its piston connected to the car with
wire rope.
dumbwaiter, undercounter: a dumbwaiter that has its
top terminal landing located underneath a counter.

earthquake protective devices: a device or group of

rreesthatserve cula ekl 3 vator
or group of elevators in a predetermined manner, duxing
or after an earthquake.

electrical/electronic/programmable electronic/(E/E/HE):
based on electrical (E), and/or electronig”(E), and}or
programmable electronic (PE) technology.

NOTE: The term is intended to covér-any and all device§ or
systems operating on electrical prindiples.

EXAMPLE: Electrical/electronie/programmable electrdnic
devices include
(a) electromechanical de¥Vices (electrical)
(b) solid-state nonprogrammable electronic devices (electropic)
(c) electronic devices\based on computer technology (program-
mable electronic)

electrical/electronic/programmable electronic system
(E/E/PES):a system for control, protection, or monitor-
ing based on one or more electrical/electronjc/
programmable electronic devices, including all elements
of.the system such as power supplies, sensors and other
input devices, data highways and other communicatjon
paths, and actuators and other output devices.

elevator: a hoisting and lowering mechanism, equipged
with a car, that moves within guides and serves twd or
more landings and is classified by the following types

NOTE: See 1.1.2, Equipment Not Covered by this Code.

elevator, freight: an elevator used primarily for carryjng
freight and on which only the operator and the pers¢ns
necessary for unloading and loading the freight are per-
mitted to ride.

NOTE (elevator, freight): Its use is subject to the modifications
specified in 2.16.

elevator, hand: an elevator utilizing manual energy| to
move the car.
elevator, inclined: an elevator that travels at an angle
of inclination of 70 deg or less from the horizontal.
elevator, limited-use/limited-application: a power passpn-
ger elevator in which the use and application is limifed
by size, capacity, speed, and rise.
elevator, marine: an elevator installed on board a marjne

attached to the car frame or platform.

dumbuwaiter, electrohydraulic: a direct-plunger
dumbwaiter where liquid is pumped under pressure
directly into the cylinder by a pump driven by an electric
motor.

dumbwaiter, maintained-pressure hydraulic: a direct-
plunger dumbwaiter where liquid under pressure is
available at all times for transfer into the cylinder.

vessel.

NOTES:

(1) Marine vessels are defined by the authority having jurisdiction
for the design and safety of marine vessels. Such authorities
include, but are not limited to, the U.S. Coast Guard, Transport
Canada, and the American Bureau of Shipping or other mem-
bers of the International Association of Classification Societies.

(2) Marine elevators are designed to operate under marine design
conditions that reflect the motions, forces, and environmental
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conditions imposed on the vessel and the elevator, under a
variety of vessel operating scenarios. See Section 5.8.

elevator, mine: an elevator installed in the mine
hoistway, used to provide access to the mine for person-
nel, materials, equipment, and supplies. To meet the
requirements of a mine elevator, the components must

elevator, special purpose personnel: an elevator that is
limited in size, capacity, and speed, and permanently
installed in structures such as grain elevators, radio
antenna, bridge towers, underground facilities, dams,
power plants, and similar structures to provide vertical
transportation of authorized personnel and their tools
and equipment only.

be dpqignpr‘] and installed in confaormance to Part 2 of
this Code, except as modified in 5.9. Mine elevators are
sirpilar to electric passenger elevators but are modified
to joperate in the mine environment.

levator, multicompartment: an elevator having two or
mgre compartments located one above the other.
levator, observation: an elevator that permits exterior
vigwing by passengers while the car is traveling.
levator, passenger: an elevator used primarily to carry
petsons other than the operator and persons necessary
foy loading and unloading.

levator, power: an elevator utilizing energy other than
grqvitational or manual to move the car.

elevator, electric: a power elevator where the energy
is gpplied by means of an electric driving machine.
elevator, hydraulic: a power elevator in which the
engrgy is applied, by means of a liquid under pressure,
in fa hydraulic jack.

elevator, direct-acting hydraulic: a hydraulic eleva-
toy in which the energy is applied by a direct hydraulic
dr{ving machine.

elevator, electrohydraulic: a hydraulic elevator in
which liquid under pressure is supplied by a hydraulic
., mdchine.

- elevator, maintained-pressure hydraulic: a directact-
- ing hydraulic elevator in which liquid under preSsure is
- avagilable at all times for transfer into the hydraulic jack.
elevator, roped-hydraulic: a hydraulic\élevator in
. whiich the energy is applied by a roped-hydraulic driv-
~ ing machine.

- ¢levator, private residence: a powet passenger elevator
' that is limited in size, capacity, rise, and speed, and is
indtalled in a private residence.or in a multiple dwelling
as [a means of access to a private residence.

levator, rack-and-piniony a power elevator with or with-
ouf a counterweight.that is supported, raised, and low-
erdd by a motor.orimotors that drive a pinion or pinions
on|a stationary‘rack mounted in the hoistway.

levator, ¥ooftop: a power passenger or freight elevator
opprating between a landing at roof level and landings
below:-Ibopens onto the exterior roof level of a building
thijough a horizontal opening.

=

elevator, used for construction: an elevator being used
temporarily, only for construction purposes.

elevator personnel: persons who have been trained in
the construction, maintenance, repair, inspection;or test-
ing of equipment.

emergency personnel: persons who havé been trained
in the operation of emergency or standby power and
firefighters” emergency operatioh or emergency
evacuation.

emergency signal device: a-device that can be operated
from within the elevator car to inform persons outside
the hoistway that help\is‘required.

emergency stop switch: a device located as required and
readily accessible ‘for operation, that, when manually
operated, causes the electric power to be removed from
the driving:achine motor and brake of an electric ele-
vator; @f)from the electrically operated valves and pump
motoer.of a hydraulic elevator; or of a dumbwaiter; or
of{aunaterial lift.

eridurance limit of a component: the maximum stress
that can be alternated or reversed within specified limits
without producing fracture of the component material.

enforcing authority: see authority having jurisdiction and
regulatory authority.

engineering test: a test carried out by or witnessed by
a registered or licensed professional engineer, testing
laboratory, or certifying organization to ensure confor-
mance to Code requirements.

entrance assembly, elevator, dumbwaiter, or material
lift: the protective assembly that closes the hoistway
openings normally used for loading and unloading,
including the door panel(s), gate(s), transom panel, fixed
side panel, gibs/guides, sill/sill structure, header, frame,
and entrance hardware assembly, if provided.

entrance assembly, horizontally sliding type: an entrance
assembly in which the door(s) slides horizontally.

entrance assembly, swinging type: an entrance assembly
in which the door(s) swings around vertical hinges.

entrance assembly, vertically sliding type: an entrance

elevator, screw column: a power elevator having an
uncounterweighted car that is supported, raised, and
lowered by means of a screw thread.

elevator, sidewalk: an elevator of the freight type
operating between a landing in a sidewalk or other exte-
rior area and floors below the sidewalk or grade level.
It opens onto the exterior area through a horizontal
opening.

assembly in which the door(s) slides vertically.
entrance frame, applied: see applied frame entrance.

entrance hardware assembly: the track(s), hangers,
drive arms, pendant bolts, chains, belts, cables, sheaves,
pulleys, hinges, vertically sliding guide shoes, and
related hardware that are necessary to suspend and
maintain the position of the doors within the entrance
assembly.
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escalator: power-driven, inclined, continuous stairway
used for raising or lowering passengers.
escalator, conventional: an escalator on which the run-
ning gear is driven by a single drive shaft at a terminal.
escalator, modular: an escalator on which the running
gear along the incline is driven by one or more drive
units.

columns) are exposed and for which it met all the accept-
ance criteria as determined in accordance with a recog-
nized fire test standard. Ratings are stated in hours or
minutes.

fire-resistive construction: a method of construction
that prevents or retards the passage of hot gases or

escalator deck: the transverse members of the balus-
trade, having an interior or exterior section, or both. A
high deck is located immediately below the handrail
stand. A low deck is located immediately above the skirt
panel.

escalator molding: the connecting means between the
various portions of the balustrade.

escalator newel: the balustrade termination at the
landing.

escalator newel base: the panel located immediately
under the newel.

escalator panel, exterior: the panel enclosing the exterior
side of the balustrade.

escalator panel, interior: the panel located between the
skirt and the escalator high deck or the handrail stand.

escalator skirt: the fixed, vertical panels located immedi-
ately adjacent to the steps.

escalator skirt cover, dynamic: the stationary cover that
protects the interface between the dynamic skirt panel
and the escalator balustrade.

escalator skirt, dynamic: see skirt panel, dynamic,

escalator wellway: an opening in a floor provided for
escalator installation between two levels of\a building.

escalators, tandem operation: escalatorsised in series
with common intermediate landings.

factor of safety: the ratio of the ultimate strength to
the working stress of a memberisunder maximum static
loading, unless otherwise.specified in a particular
requirement.

fail safe: a charactéristic of a system or its elements
whereby any failure)or malfunction affecting safety will
cause the systémuito revert to a state that is known to
be safe.

fire barriet: a fire-resistance-rated vertical or horizontal
assembly’ of material designed to restrict the spread of
fire fir*which the openings are protected.

fite-protection rating: a designation indicating the dura-

flames —snecified by the buildine code
[ J (]

fixed side panel: a panel used to close a hoistway.englo-
sure opening on the side of a hoistway entrance.

flat steps: the distance, expressed in stepilengths, that
the leading edge of the escalator step travels after emejrg-
ing from the comb before moving vertically.

gate: the moveable portion(s) of drmrentrance that closes
the opening. A gate has through/openings.

horizontally sliding collapsible gate: a series of horizpn-
tally sliding vertical members, joined by a scissors-like
linkage that allows the assembly to collapse.

horizontally slidingdioncollapsible gate: a noncollapsible
assembly consisting of one or more sections that sljde
horizontally.

vertically sliding gate: a counterweighted or counterhjal-
anced assembly, consisting of one or more sections that
move ¥ertically to open or close.

gate, semiautomatic: a gate that is opened manudlly
and that is closed automatically as the car leaves fhe
landing.

governor: see speed governor.

governor pull-through tension (force): the magnityde
of the tensile load developed in the moving goverhor
rope after the governor rope retarding means is actuatped.

governor rope retarding means: a mechanical meang of
developing a sufficient force in the governor rope| to
activate the car or counterweight safeties or to trip the
governor rope releasing carrier, where used. Sych
mechanical means include, but are not limited to, rope-
gripping jaws, clutch mechanisms, and traction
arrangements.

hall lantern: an audible and visual signaling devfice
located at a hoistway entrance to indicate which caf is
answering the call and the car’s intended direction| of
travel. ‘

handrail stand: the uppermost portion of the balustrgde
that supports and guides the handrail.

hoistway (shaft), elevator, dumbwaiter, or material lift:
an opening through a building or structure for the trayel

tion of the fire test exposure to which a fire door assem-
bly (entrance) was exposed and for which it met all the
acceptance criteria as determined in accordance with a
recognized fire test standard. Ratings are stated in hours
or minutes.

fire-resistance rating: a designation indicating the dura-
tion of the fire test exposure to which components of
building construction (walls, floors, roofs, beams, and

of elevators, dumbwaiters, or material lifts, extending
from the pit floor to the roof or floor above.

hoistway, blind: the portion of a hoistway where
hoistway entrances are not provided.

hoistway, multiple: a hoistway with more than one ele-
vator, dumbwaiter, or material lift.

hoistway, single: a hoistway with a single elevator,
dumbwaiter, or material lift.
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hoistway, mine: The area within a mine shaft, and its
aboveground structure required for the elevator equip-
ment, associated supports, and operations, including a
minimum of 450 mm (18 in.) around same.

hoistway access switch: a switch, located at a landing,
the function of which is to permit operation of the car
wifh-the-hoistwayr-dooratthistandineand-the-ea :

or [gate open, in order to permit access to the top of the

stway door electric contact: see door or gate electric
tact.

hojistway door or gate locking device: a device that
sequres a hoistway door or gate in the closed position
anfl prevents it from being opened from the landing
side except under certain specified conditions.

woistway door combination mechanical lock and electric
coftact: a combination mechanical and electrical device
with two related, but entirely independent functions,
that are

a) to prevent operation of the driving machine by
normal operating device unless the hoistway door
n the closed position

b) to lock the hoistway door in the closed position
anfl prevent it from being opened from the landing side
unfless the car is within the landing zone

the
is

NQTE: As there is no positive mechanical connection between
the] electric contact and the door locking mechanism, this deviee
endures only that the door will be closed, but not necessarily locked,
whien the car leaves the landing. Should the lock mechanism fail
to pperate as intended when released by a stationary ‘er-retiring
carfcam device, the door can be opened from the landing side even
thqugh the car is not at the landing. If operated. by“a stationary
carfcam device, it does not prevent opening 'thé door from the
lanfing side as the car passes the floor.

hoistway door interlock: a device having two related

anfl interdependent functions, that are

a) to prevent the operdtion of the driving machine

by|the normal operating device unless the hoistway door

is Jocked in the closed\position

b) to prevent the opening of the hoistway door from
landing side‘unless the car is within the landing

he and is either stopped or being stopped
hoistway/door interlock retiring cam device: a device

thqt consists of a retractable cam and its actuating mech-

anJsfi-and that is entirely independent of the car door

the
ZO

from all other areas or from an adjacent hoistway and
in which entrances are installed.

hoistway gate: usually a counterweighted (counterbal-
anced) assembly, consisting of one or more sections that
are guided in the vertical direction to open or close. The
gate may be of wood or metal construction. Wood gates
gates are usually constructed of perforated or expandéd
metal.

hospital service: a special case of operation by.a désig-
nated attendant used only for medical emergencies.

hydraulic jack: a unit consisting of a cylindet equipped
with a plunger (ram) or piston, that applies the energy
provided by a liquid under pressufe.

hydraulic machine: a unit consisting of pump, motor,
valves, and associated internal\piping, that converts elec-
trical energy and supplies itas a liquid under pressure.

in-car stop switch: a dévieé located in the car and acces-
sible for operation by.eleévator personnel only, that, when
manually operatéd, causes the electric power to be
removed from-the driving-machine motor and brake
of an electric elevator or from the electrically operated
valves anid jpump motor of a hydraulic elevator.

inclined elevator: see elevator, inclined.

installation: a complete elevator, dumbwaiter, escalator,
faterial lift, or moving walk, including its hoistway,
hoistway enclosures and related construction, and all
machinery and equipment necessary for its operation.

installation, existing: an installation that has been com-
pleted or is under construction prior to the effective date
of this Code.

installation, new: any installation not classified as an
existing installation by definition, or an existing elevator,
dumbwaiter, escalator, material lift, inclined lift, or mov-
ing walk moved to a new location subsequent to the
effective date of this Code.

intended car movement: controlled movement of an
elevator car, including starting, leveling, running, and
stopping, due to

(a) operation control

(b) motion control

(c) continuous pressure on an operating device dur-
ing inspection operation, inspection operation with
open door circuits, or hoistway access operation

NOTE: “Stopping” includes movement of an elevator car towards

or hoistway door pOWeT Operator.

hoistway gate separate mechanical lock: a mechanical
device the function of which is to lock a hoistway gate
in the closed position after the car leaves a landing and
prevent the gate from being opened from the landing
side unless the car is within the landing zone.

hoistway enclosure: the fixed structure, consisting of
vertical walls or partitions, that isolates the hoistway

10

TEST ONCe SToppIng 15 initiated, and any MOVement of an elevator
car due to suspension system elasticity that occurs after the brake
is set, since this movement was the result of the intended operation.

interlock: see car door interlock and hoistway door interlock.

labeled/marked: equipment or material to which has
been attached a label, symbol, or other identifying mark
of an approved or accredited independent certifying
organization, concerned with product evaluation, that
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maintains periodic inspection of production of labeled /
marked equipment or material, and by whose labeling/
marking the manufacturer indicates compliance with
appropriate standards or performance in a specified
manner.

NOTE: For the purpose of this definition, accredited means that an
organization has been evaluated and approved by an Authorized

leveling device, anticreep: a leveling device used on
hydraulic elevators to correct automatically a change in
car level caused by leakage or contraction of fluid in the
hydraulic system.

leveling device, inching: a leveling device that is con-
trolled by the operator by means of continuous-pressure
switches.

Agency to operate a Certification/Listing program, and is desig-
nated as such in a publication of the Authorized Agency.

landing, dumbwaiter: that portion of a floor, balcony,
platform, or landing door used to discharge and receive
materials.

landing, elevator or material lift: that portion of a floor,
balcony, or platform used to receive and discharge pas-
sengers or freight.

landing, bottom terminal: the lowest landing served by
the elevator or material lift that is equipped with a
hoistway entrance.

landing, top terminal: the highest landing served by the
elevator or material lift that is equipped with a hoistway
entrance.

landing, escalator or moving walk: the stationary area
at the entrance to or exit from an escalator, a moving
walk, or moving walk system.

landing, lower, escalator: that landing of least elevation
of the two landings.

landing, lower, moving walk: that landing of least eleva-
tion of the two landings. On moving walks where the
two landings are of equal elevation, the lower landing
is that landing designated by the manufacturer.

landing, upper, escalator: that landing of greatest eleva-
tion of the two landings.

landing, upper, moving walk: that landing of greatest
elevation of the two landings. On mowing walks where
the two landings are of equal elevation, the upper land-
ing is that landing designated.by the manufacturer.

landing, next available: the first landing in the direction
of travel that the elevator iselectrically and mechanically
capable of serving with-a normal slowdown and stop.

landing zone: a Zone extending from a point 450 mm
(18 in.) below,alanding to a point 450 mm (18 in.) above
the landing:-

left, right-convention: left and right designations of
escalatervand moving walk components are determined
by-facing the equipment at the lower landing.

leveling: controlled car movement toward the landing,

leveling device, one-way automatic: a device that corrgcts
the car level only in case of under-run of the car, butwill
not maintain the level during loading and d@inloadipg.

leveling device, two-way automatic maintqining: a devfice
that corrects the car level on both under:tun and ovjer-
run, and maintains the level duting loading and
unloading.

leveling device, two-way autowmdtic nonmaintaining: a
device that corrects the car level on both under-run gnd
over-run, but will not maintain the level during loading
and unloading.

leveling zone: thelitmited distance above or below
elevator, dumbwaiter, or material lift landing within
which the leveling device is permitted to cause moye-
ment of theicar toward the landing.

listed/Certified: equipment or materials accepted for
inclision in a publication by a certifying organizatipn.

NOTE: The means for identifying listed/certified equipment thay
vary for each organization concerned with product evaluatjon,
some of which do not recognize equipment as listed /certified
unless it is also labeled /marked. The authority having jurisdicfion
utilizes the system employed by the listing / certifying organizaion
to identify a listed/certified product.

load, dynamic: the load applied as a result of accelera-
tion or deceleration.

load, impact: a suddenly applied load.
load, static: the load applied as a result of the weight.
lower landing, escalator: see landing, lower, escalato

lower landing, moving walk: see landing, lower, mpv-
ing walk.

machine, driving: the power unit that applies the enefgy
necessary to drive an elevator or other equipment cpv-
ered by the scope of this Code.

driving machine, chain, dumbwaiter or material lift: a dgiv-
ing machine in which the motion of a car is obtained
through a connection between a driven sprocket gnd
the suspension chains.

driving machine, electric: a driving machine in whijich

within the leveling zone, by means of a leveling device,
that vertically aligns the car platform sill relative to the
hoistway landing sill to attain a predetermined accuracy.

leveling device, elevator, dumbwaiter, or material lift
car: the portion of a motion control system comprised
of a device or group of devices that, either automatically
or under control of the operator, initiates leveling, and
automatically stops the car at the landing.
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the energy is applied by an electric motor. It includes the
motor, driving-machine brake, and the driving sheave or
drum, together with its connecting gearing, belt, or
chain, if any. See Nonmandatory Appendix F.

driving machine, direct: an electric driving machine,
the motor of which is directly connected mechanically
to the driving sheave, drum, or shaft without the use
of belts or chains, either with or without intermediate
gears.


https://asmenormdoc.com/api2/?name=ASME A17.1 CSA B44 2010.pdf

ASME A17.1-2010/CSA B44-10

geared driving machine: a direct driving machine
in which the energy is transmitted from the motor to
the driving sheave, drum, or shaft through gearing.
winding drum machine: a geared driving
machine in which the suspension ropes are fastened to
and wind on a drum.
traction machine: a direct driving machine in

intended for full bodily entry, that contains the electric
driving machine or the hydraulic machine. The room
could also contain electrical and/or mechanical equip-
ment used directly in connection with the elevator,
dumbwaiter, or material lift. (See Nonmandatory
Appendix Q.)

which the motion of a car is obtained through friction
befween the suspension ropes and a traction sheave.
geared traction machine: a geared-drive traction
chine.
gearless traction machine: a traction machine,
without intermediate gearing, that has the traction
sh¢ave and the brake drum mounted directly on the
mgtor shaft.
worm-geared machine: a direct driving machine in
ich the energy from the motor is transmitted to the
ving sheave or drum through worm gearing.
driving machine, indirect: an electric driving machine,
motor of which is connected indirectly to the driving
bave, drum, gear reducer, or shaft by means of a belt
ve or chain drive.
belt driving machine: an indirect driving machine
lipped with a belt system as the connecting means.
chain driving machine: an indirect driving machine
with a chain system as the connecting means.
driving machine, rack-and-pinion: an electric driving
chine in which the motion of the car is obtained by
ower-driven rotation pinion(s) mounted on the car,
eling on a stationary rack mounted in the hoistway:
driving machine, screw: an electric driving machine,
th¢ motor of which drives a nut on a vertical sctew or
rofates a vertical screw to raise or lower an elevator car.
[riving machine, hydraulic: a driving magchire in which
th¢ energy is provided by a hydraulic.machine and
applied by a hydraulic jack.
chain-hydraulic drive machines @ hydraulic driving
chine in which the drive member of the hydraulicjack
onnected to the car by chains or indirectly coupled to
car by means of chains dand sprockets.
direct hydraulic difving machine: a hydraulic driving
mgdchine in which.the\driving member of the hydraulic
jadk is directly attached to the car frame or platform.
roped-hydraulic driving machine: a hydraulic driving
mdchine inwhich the driving member of the hydraulic
jadk is cennected to the car by wire ropes or indirectly
copipledto the car by means of wire ropes and sheaves.
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machinery space,elevator dumbwaiter, material lift:
a space inside or outside the hoistway, intended to ¢
accessed with or without full bodily entry, that contains
elevator, dumbwaiter, or material lift mechanical‘egiiip-
ment, and could also contain electrical equipment used
directly in connection with the elevator, dumbwaiter, or
material lift. This space could also contain the electric
driving machine or the hydraulie-machine. (See
Nonmandatory Appendix Q.)

machinery space and controlspace, remote, elevator,
dumbwaiter, material lift: a machinery space or control
space that is not within the ‘hoistway, machine room, or
control room, and that'is’not attached to the outside
perimeter or surface 0f the walls, ceiling, or floor of the
hoistway. (See Noniandatory Appendix Q.)

main floor: theyfloor providing normal egress from a
building.
maintained pressure: the hydraulic pressure between

the pressure source and the control valves of a main-
tained pressure hydraulic elevator.

maintenance: a process of routine examination, lubrica-
tion, cleaning, and adjustment of parts, components,
and/or subsystems for the purpose of ensuring perform-
ance in accordance with the applicable Code require-
ments. (See also repair and replacement.)

manually (manual) reset, elevator:

(a) atype or feature of an elevator part or component
that, when actuated, requires intervention of a person
in order to reinstate it to its non-actuated state.

(b) atype of action required to be taken by a person to
reinstate an elevator part or component from an actuated
state to its non-actuated state.

manual reset, escalator, and moving walk: a means,
not accessible to the general public, requiring personal
intervention by an authorized person prior to restarting
the escalator or moving walk.

material lift: a hoisting and lowering mechanism nor-
mally classified as an elevator, equipped with a car that
moves within a guide system installed at an angle of
greater than 70 deg from the horizontal, serving two or

It includes-multiplyving sheaves -if anv-and their ouides
r=J O 7 J7 [

machine room and control room, remote, elevator,
dumbwaiter, material lift: a machine room or control
room that is not attached to the outside perimeter or
surface of the walls, ceiling, or floor of the hoistway.
(See Nonmandatory Appendix Q.)

machine room, elevator, dumbwaiter, material lift: an
enclosed machinery space outside the hoistway,

more landings, for the purpose of transporting materials
that are manually or automatically loaded or unloaded.
Material lifts without an automatic transfer device are
Type A or Type B. On Type A material lifts no persons
are permitted to ride. On Type B material lifts authorized
personnel are permitted to ride.

may: indicates permission, not a mandatory
requirement.
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means, compensation: the method by which unbal-
anced forces due to suspension means are reduced, uti-
lizing one or more compensation members and their
terminations.

means, suspension: tensile components that support,
raise, and lower a car, counterweight, or both.

moving walk, pallet type: a moving walk with a series
of connected and power-driven pallets that together con-
stitute the treadway.

moving walk, roller-bed type: a moving walk with the
treadway supported throughout its width by a succes-
sion of rollers.

moving walk, slider-bed type: a moving walk with the
mechanical Tock: See fioisTway d007 COMDIATION MECHAnical ——troa dway sliding upon a supporting surface.
lock and electric contact and hoistway gate separate mechani- ) o
cal lock. moving walk newel: the balustrade termination at the

member, compensation: a single component of a trac-
tion elevator the weight of which provides tensile forces
on the car and counterweight that reduce unbalanced
forces due to the weight of the suspension means.

member, suspension: an individual load-carrying com-
ponent of the suspension means (e.g., a single rope or
belt).

mode of operation: a way in which a safety-related
system is intended to be used, with respect to the rate
of demands made upon it, that may by either

(a) low demand mode: where the frequency of demands
for operation made on an electrical safety function is
not greater than one per year and not greater than twice
the proof-test frequency

(b) high demand or continuous mode: where the fre-
quency of demands for operation made on a safety-
related system is greater than one per year or greater
than twice the proof-test frequency

NOTE: High demand or continuous mode covers those safety-
related systems that implement continuous control tomaintain
functional safety.

(c) proof-test: a periodic test performed. to detect fail-
ures in a safety-related system so that,\if necessary, the
system can be restored to an “as new” condition or as
close as practical to this condition

NOTE: See IEC 61508-4, Clausé 3.8.5 for additional information
on this definition.

modernization: see alteration.

module: the inctément of rise in a modular escalator
that one drive unit is capable of powering.

molding, escalator: see escalator molding.

moving, walk: a type of passenger-carrying device on
which'passengers stand or walk, and in which the pas-
senger-carrying surface remains parallel to its direction
of motion and is uninterrupted.

landing.

moving walk newel base: the panel located immedi-
ately under the newel.

moving walk wellway: an openifigyin a floor provid
for moving walk installation.

newel, escalator: see escalator newel.

newel, moving walk: see ‘moving walk newel.
newel base, escalatot: see escalator newel base.
newel base, moving walk: see moving walk newel bdse.

nonstop switch, elevator: a switch that, when operated,
will preventthe elevator from making registered land
stops.

notmal stopping means: that portion of the operat
control that initiates stopping of the car in normal opdra-
tion at landings.

or
the

operating device: the car switch, push buttons, key
toggle switches, or other devices used to actuate
operation control.

at
lift

operating speed in the down direction: the speed
which a hydraulic elevator, dumbwaiter, or material
is set to lower with rated load.

operation, inspection: a special case of continuofis-
pressure operation used for troubleshooting, mairfte-
nance, repair, adjustments, rescue, and inspection.

overhead structure: all of the structural members, wallls,
platforms, etc., supporting the elevator machindry,
sheaves, and equipment at the top of the hoistway.

pallet, moving walk: one of a series of rigid platforms
that together form an articulated treadway or the sip-
port for a continuous treadway.

panel, exterior escalator: see escalator panel, exterior.
panel, interior escalator: see escalator panel, interior.

parking device, elevator: an electrical or mechanjcal

moving walk, belt pallet type: a moving walk with a
series of connected and power-driven pallets to which
a continuous belt treadway is fastened.

moving walk, belt type: a moving walk with a power-
driven continuous belt treadway.

moving walk, edge-supported belt type: a moving walk
with the treadway supported near its edges by a succes-
sion of rollers.
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device, the function of which is to permit the opening
of the hoistway door from the landing side when the
car is within the landing zone of thatlanding. The device
may also be used to close the door.

penetrate a floor: to pass through or pierce a floor in
such a way that the opening has a continuous perimeter
and is provided only to allow the equipment to pass
through the floor.
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periodic tests, category: a grouping of tests performed at
common time intervals required by the authority having
jurisdiction.

Phase I Emergency Recall Operation: the operation of
an elevator where it is automatically or manually
recalled to the recall level and removed from normal

rated load, moving walk: the load that the moving walk
is designed and installed to move, horizontally or at an
incline, at the rated speed.

rated load performance: the operation of the elevator
with its rated load at rated speed.

rated speed: the speed at which the elevator, dumb-

- 1 £ b i L Lo T L
Sefvicepecatse o actIvatromr or 111C1151[LC1D ClllCléCllL)’

oppration.

Phase IT Emergency In-Car Operation: the operation of
an|elevator by firefighters where the elevator is under
thé¢ir control.

pigton: a short cylindrical member that is provided with
a dealing means that travels with the member within a
hyfraulic cylinder. Pistons may be coupled to the eleva-
to dumbwaiter, or material lift by a coupling means
that passes through a sealing means provided in the
cylinder head.

pis
its

ton, rod: the coupling means between the piston and
driven member.

pil, dumbwaiter, material lift: the portion of a hoistway
extending from the floor level of the bottom terminal
lanjding to the floor at the bottom of the hoistway.

elevator: the portion of a hoistway extending from
sill level of the bottom terminal landing to the floor
the bottom of the hoistway.

pit
the
at

plunger (ram): a long cylindrical compression member
thgt is directly or indirectly coupled to the car frame.
Thiis member is not provided with a sealing means.
Where used in assembly with a cylinder, the sealing
mdans is provided on the cylinder head. In, the*case of
telpscopic plungers and cylinders, a sealing{means may
be|used in the moving plunger, that is(also a cylinder.

pluinger gripper: a mechanical deviée attached to a sup-
porting structure in the pit, thatSteps and holds the car
by|gripping the plunger.

ition indicator: a deyice-that indicates the position
of [the elevator, dumbwaiter, or material lift car in the
hojistway. It is calledsa’hall position indicator when
pldced at a landing or a car position indicator when
pldced in the car.

er unit/hydraulic: see hydraulic machine.

pressute \piping: the piping for a hydraulic elevator
befween the pump and the hydraulic jack.

waiter, escalator, moving walk, or material lift is
designed to operate under the following conditionst

elevator, dumbwaiter, or material lift: the speed ingtheup
direction with rated load in the car. (See also wperating
speed in the down direction.)

escalator: the rate of travel of the steps, measured along
the centerline of the steps in the difection of travel,
with rated load on the steps. In thel{case of a reversible
escalator, the rated speed shall be, the rate of travel of
the steps in the up direction, nieasured along the center-
line of the steps on the incline, with rated load on the
steps.

moving walk: the rate.of-travel of the treadway, horizon-
tally or at an incline)with rated load on the treadway.
In the case of reversible inclined moving walks, the rated
speed is the rate of travel of the treadway in the up
direction,méasured along the centerline of the treadway
surfacesinithe direction of travel, with rated load on the
treadway.

readily accessible: capable of being reached quickly for
Operation, renewal, or inspection, without requiring
those to whom ready access is a requisite to climb over
or remove obstacles or resort to portable ladders,
chairs, etc.

recall level: the designated or alternate level that cars are
returned to when Phase I Emergency Recall Operation is
activated.

recycling operation, telescope plunger: an operation for
restoring the relative vertical positions of the multiple
plungers in a telescoping plunger arrangement.

regulatory authority: the person or organization respon-
sible for the administration and enforcement of the
applicable legislation or regulation governing the
design, construction, installation, operation, inspection,
testing, maintenance, or alteration of equipment covered
by this Code. (See also authority having jurisdiction.)

rehabilitation: see alteration; maintenance; repair; and
replacement.

rplpacing carrier, SOVETrnor rope: a mechanical device

private residence: a separate dwelling or a separate
apartment in a multiple dwelling that is occupied only
by the members of a single family unit.

private residence elevator: see elevator.

rated load, elevator, dumbwaiter, material lift, or esca-
lator: the load that the equipment is designed and
installed to lift at the rated speed.
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to which the governor rope may be fastened, calibrated
to control the activation of a safety at a predetermined
tripping force.

remote machine and control rooms: rooms that do not
share a common wall, floor, or ceiling with the hoistway.

repair: reconditioning or renewal of parts, components,
and/or subsystems necessary to keep equipment in
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compliance with applicable Code requirements. (See
also replacement and maintenance.)

replacement: the substitution of a device or component
and/or subsystems, in its entirety, with a unit that is
basically the same as the original for the purpose of
ensuring performance in accordance with applicable

wire rope fastening fails at the point of connection to the
car or counterweight or at the overhead dead-end hitch.

rope sprocket drive: a driving means consisting of wire
rope with fixed links at constant intervals throughout
its length. The links engage in slots on a grooved drive
cog to provide a positive drive force.

Hermeht Dee—tS oHter
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residual strength: the actual breaking strength of a sus-
pension member at any time during its operational
life cycle.

NOTE: The residual strength will be reduced as the suspension
member is used and is subjected to wear.

restricted area: (applicable to Part 7) an area accessible
only to authorized personnel who have been instructed
in the use and operation of the equipment.

rise: the vertical distance between the bottom terminal
landing and the top terminal landing of an elevator,
dumbwaiter, or material lift.

rise, escalator and moving walk: the vertical distance
between the top and bottom landings of the escalator
or moving walk.

rope, aircraft cable: a wire rope built for a special pur-
pose having special flexibility properties, zinc-coating,
high breaking strength, and antirust qualities. Designed
originally for use with aircraft controls.

rope, car counterweight: wire rope used to connect the
car and counterweight that does not pass over the.driv-
ing means.

rope, counterweight: wire rope used to raise and lower
the counterweight on an electric elevatef,.dumbwaiter,
or material lift having a winding drum-machine.

rope, governor: wire rope with at least one end fastened
to the safety activating means er\governor rope releasing
carrier, passing over and dfiving the governor sheave,
and providing continuous.information on the speed and
direction of the car or(cotinterweight.

rope, safety drum\(also known as “Tail rope” and
“Minne Line”);.a corrosion-resistant wire rope used to
connect the governor rope to the safety. Primarily used
with wedge cdlamp safeties.

rope, suspension (hoisting): wire rope used to raise and
loweran elevator, dumbwaiter, or material lift car or its
eounterweight, or both.

TUNDy, bottom, elevator car: the distance petween the
car buffer striker plate and the striking surface. of) the
car buffer when the car floor is level with the bottpm
terminal landing.

runby, bottom, elevator counterweight:‘the distance
between the counterweight buffer striker plate and fhe
striking surface of the counterweight buffer when the
car floor is level with the top téerpiinal landing.

runby, top, direct-plunger, hydraulic elevator: the dis-
tance the elevator car can'\run above its top termipal
landing before the pluijger strikes its mechanical stpp.

running gear, escalatot: all the components of an escdla-
tor moving along the tracks.

running gear,/moving walk: all the components of a
moving walk moving along the tracks.

safety,car or counterweight: a mechanical devjce
attached to the car, car frame, or to an auxiliary framne;
or.to the counterweight or counterweight frame; to sfop
and hold the car or counterweight under one or mpre
of the following conditions: predetermined overspepd,
free fall, or if the suspension ropes slacken.

safety, self-resetting: a car or counterweight safety
released and reset by movement in the up direction}

safety bulkhead: a closure at the bottom of the cylinger
located above the cylinder head and provided with
orifice for controlling the loss of fluid in the event
cylinder head failure.

of

safety integrity level (SIL): the discrete level (one
of a possible four) for specifying the safety integtity
requirements of the safety functions to be allocated
the E/E/PE safety-related system, where safety integtity
level 4 has the highest level of safety integrity and safpty
integrity level 1 has the lowest.

screw column: a vertical structural member provig
with screw threads that support the car of a screw dol-
umn elevator, dumbwaiter, or material lift. The sciew
column may be either in tension or compression.

seismic switch: a device activated by ground movempnt
to provide a signal that a potentially damaging earjth-

Tope equalizer, suspension: a device imstalled on an
elevator, dumbwaiter, or material lift car or counter-
weight to equalize automatically the tensions in the sus-
pension wire ropes.

rope-fastening device, auxiliary: a device attached to
the car or counterweight or to the overhead dead-end
rope-hitch support that will function automatically to
support the car or counterweight in case the regular
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quake is imminent.

sequence operation: see door, vertically sliding sequence
operation.

shaft: see hoistway.
shall: indicates a mandatory requirement.

should: indicates a recommendation, not a mandatory
requirement.
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sight guard: a vertical member mounted on the hoistway
side of the leading edge of the hoistway door. It is used
to reduce the opening between the leading edges of the
hoistway door and the car door.

signal device, elevator car flash: one providing a signal
light in the car, that is illuminated when the car

that, at predetermined speeds, provides signals to the
controller to stop the escalator or moving walk.

starters control panel, elevator: an assembly of devices
by means of which the starter may control the manner
in which an elevator or group of elevators function.

static switching: switching of circuits by means of solid-

ap nroaches the landines at which a landinoe sional reais
O T O [

tefing device has been actuated.

signal registering device, elevator landing: a button or
otlIer device located at the elevator landing, that, when
acfuated by a waiting passenger, causes a stop signal to
be|registered in the car.

signal system, elevator separate: one consisting of but-
tors or other devices located at the landings, that, when
acfuated by a waiting passenger, illuminates a flash sig-
nal] or operates an annunciator in the car indicating
floprs at which stops are to be made.

signal transfer device, elevator automatic: a device by
mdans of which a signal to be registered in a car is
aufomatically transferred to the next car following, in
cage the first car passes a floor for which a signal has
be¢n registered without making a stop.

signal transfer switch, elevator: a manually operated
swiitch, located in the car, by means of which the operator
cal transfer a signal to the next car approaching in the
saILe direction, when the operator desires to pass a floor
at which a signal has been registered in the car.

sk

skirt panel, dynamic: the moving vertical panels, with
a fpositive mechanical connection to the running gear,
adacent to, and moving with the steps.

sldck-rope switch: a device that automatically causes the
eldctric power to be removed from the élevator driving-
m4chine motor and brake when the suspension ropes
of fa winding drum machine become 'slack.

sldeving (liner): the insertion (©f @’smaller diameter cyl-
indler inside the existing cylinder of a hydraulic jack.

rt, escalator: see escalator skirt.

slipg: see car frame.

slgpe, moving walk: thé angle that the centerline of the
trepdway makes Wwith the horizontal.

software system’ failure: a behavior of the software,
indluding, dts 'support (host) hardware, that is not in
ac¢ordanee with the intended function.

id=state device: an element that can control current

SO]

state devices.

suspension member, noncircular elastomeric-coated
steel (hoisting): a noncircular suspension membert; such
as an elastomeric-coated steel belt constructed of encap-
sulated steel cords, used to raise and lower-an‘elevator,
dumbwaiter, or material lift car or its_counterweight
or both.

tandem operation escalators: see.escalators, tandem
operation.

terminal landing: see landingyelevator or material lift.

terminal speed-limiting device, emergency: a device
that automatically reduces the car and counterweight
speed to within theélrated buffer striking speed prior to
buffer engagement.

terminal speed-reducing device, hydraulic: a device on
hydraulic-elevators that will reduce the speed prior to
contactingvthe stop ring in the up direction.

terminal stopping device, emergency: a device that
automatically causes the power to be removed from the
driving-machine motor and brake if the car fails to slow
down as intended when approaching the terminal
landing.

terminal stopping device, final: a device that automati-
cally causes the power to be removed from a driving-
machine motor and brake, or from a hydraulic machine,
independent of the functioning of the normal stopping
means, normal terminal stopping device, and any emer-
gency terminal speed-limiting device, after the car has
passed a terminal landing.

terminal stopping device, machine final (stop-motion
switch): final terminal stopping device operated directly
by the driving machine.

terminal stopping device, normal: device(s) to slow
down and stop an elevator, dumbwaiter, or material lift
car automatically at or near a terminal landing, indepen-
dently of the functioning of the normal stopping means.

threshold comb, moving walk: see comb, escalator and
moving walk.

fl

speed governor: a continuously operating speed moni-
toring and detection device that, at predetermined
speeds, provides signals to the controller and imparts
a retarding force to activate the car or counterweight
safety.

.1 .
Wli.llULli. lllUVlllé Pal ‘LD.

speed governor, escalator and moving walk: a continu-
ously operating speed monitoring and detection device
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and moving walk.

transom: a panel or panels used to close a hoistway
enclosure opening above a hoistway entrance.

traveling cable: a cable made up of electric conductors,
that provides electrical connection between an elevator,
dumbwaiter, material lift car, or counterweight, and a
fixed outlet in the hoistway or machine room.
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treadway, moving walk: the passenger-carrying mem-
ber of a moving walk.

truck zone, elevator: the limited distance above an ele-
vator landing within which the truck zoning device per-
mits movement of the elevator car.

truck zoning device, elevator: a device that will permit

the wire rope is examined externally. One end of the
broken wire is long enough to reach from one valley to
the next one and the other end of the broken wire gener-
ally cannot be seen.

valve, overspeed: a device installed in the pressure pip-
ing of a hydraulic elevator, between the hydraulic

The operator il The car to MOVe a ITeight efevator Within
the truck zone with the car door or gate and a hoistway
door open.

type test: a test carried out by or witnessed by a certi-
fying organization concerned with product evaluation
and the issuing of certificates to ensure conformance to
Code requirements.

unintended car movement: any movement of an eleva-
tor car that is not intended car movement resulting from
a component or system failure.

unlocking device, hoistway door: a mechanical device,
the function of which is to unlock and permit the open-
ing of a hoistway door from a landing irrespective of
the position of the car.

unlocking zone: a zone extending from the landing floor
level to a point not less than 75 mm (3 in.) nor more
than 450 mm (18 in.) above and below the landing.

upper landing, escalator: see landing, upper, escalator.
upper landing, moving walk: see landing, upper, mov-
ing walk.

valley break: a broken wire in a wire rope in which\the
outside wire of a strand breaks in the immediate Vicinity
of the point where it contacts a wire or wires of an
adjacent strand, generally at a point not wisible when

oQ
pCS

lire

machineand-the ]/\tn‘]vc\11]1n 1c\r\]/ thatrestricts-and-cea
J

oil flow from the hydrauhc ]ack through the préss
piping when such flow exceeds a preset value:

volatile memory: memory lost when operating power
is removed.

waiting-passenger indicator: an indicator that shows at
which landings and for which direction elevator hall
stop-or-signal calls have belen registered and are
unanswered.

weatherproof: so construeted or protected that expospire
to the weather will ot interfere with successful
operation.

width, movingalk: the exposed width of the treadway.

window: an assembly consisting of a surrounding frame
and one ormore sashes, ventilators, or fixed lights{ or
a combination of these, designed to be installed in a
wall opening for the purpose of admitting light or pir,
or, both.

working pressure: the pressure measured at the hydrau-
lic machine when lifting car and its rated load at rated
speed, or with Class C2 loading when leveling up wjith
maximum static load.

yield strength: the tensile stress that is sufficient to pjro-
duce a permanent deformation of 0.2%.
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Part 2
Electric Elevators

SCOPE

Part 2 applies to electric elevators installed at an angle
gréater than 70 deg from the horizontal. It applies to
otlier equipment only as referenced in the applicable
Paft.

NQTE: See also Part 8 for additional requirements that apply to
eledtric elevators.

SECTION 2.1
CONSTRUCTION OF HOISTWAYS AND HOISTWAY
ENCLOSURES

2.1.1 Hoistway Enclosures

Hoistway enclosures shall conform to 2.1.1.1, 2.1.1.2,
2.1.1.3.

2.1.1.1 Fire-Resistive Construction

0 2.1.1.1.1  Where fire-resistive construction is
required, hoistways shall be enclosed in conformance
with the requirements of the building code (see 1.3).

'+ 2.1.1.1.2  Partitions between hoistways and
a) machinery spaces outside the hoistway

b) machine rooms

c) control spaces outside the hoistway

d) control rooms

or

thqt have a fire-resistance rating, shall be'of noncombus-
tifle solid or openwork constructien that meets the
requirements of 2.1.1.2.2(d)(1), (2),)and (3). Partitions of
solid construction shall be permitted to have openings
esdential for ropes, drumsf sheaves, and other elevator
eqpipment.

Dpenwork constructioh shall reject a ball 25 mm (1 in.)
diameter, except Where there are openings essential
ropes, drums;sheaves, and other elevator equipment.

2.1.1.2.3 Hoistway enclosure openings shall be
protected ‘with entrances or access doors having a fire-
protection rating conforming to the requirements of the
bujlding code.

(77}

in
for

(a) Enclosures and doors shall be unperforated toa
height of 2 000 mm (79 in.) above each floor or landing
and above the treads of adjacent stairways. The enclo-
sure shall be unperforated, adjacent to, and/for 150 mm
(6 in.) on either side of any moving eqiiipment that is
within 100 mm (4 in.) of the enclosure.

(b) Partitions between hoistways and

(1) machinery spaces outside the hoistway
(2) machine rooms

(3) control spaces outside the hoistway

(4) control rooms

shall be of solid or openwork construction that meets
the requirements of 2.1.1.2.2(d)(1), (2), and (3). Partitions
of solid construction shall be permitted to have openings
essentid] for ropes, drums, sheaves, and other elevator
equipment. Openwork construction shall reject a ball
254nin (1 in.) in diameter, except where there are open-
ings for ropes, drums, sheaves, and other elevator
equipment.
(c) Openwork enclosures, where used above the
2 000 mm (79 in.) level, shall reject a ball 25 mm (1 in.)
in diameter.
(d) Openwork enclosures shall be
(1) at least 2.2 mm (0.087 in.) thick wire, if of steel
wire grille
(2) at least 2.2 mm (0.087 in.) thick, if of
expanded metal
(3) so supported and braced as to deflect not over
15 mm (0.6 in.) when subjected to a force of 450 N
(100 Ibf) applied horizontally at any point
(e) Enclosures shall be permitted to be glass, provided
it is laminated glass conforming to ANSI Z97.1, 16 CFR
Part 1201, or CAN/CGSB-12.1, whichever is applicable
(see Part 9). Markings as specified in the applicable stan-
dard shall be on each separate piece of glass and shall
remain visible after installation.

21123

Entrances shall be in conformance with

2.1.1.2 Non-Fire-Resistive Construction

2.1.1.2.1 Where fire-resistive construction is not
required by the building code, hoistway construction
shall conform to 2.1.1.2.2 or 2.1.1.3.

2.1.1.2.2  The hoistway shall be fully enclosed
conforming to 2.1.1.2.2(a), (b), (c), and (d); or 2.1.1.2.2(a),
(b), and (e).

18

2.11, except 2.11.14, 2.11.15, 2.11.16, and 2.11.18.

2.1.1.3 Partially Enclosed Hoistways. For elevators
that are not fully enclosed, protection at least 2 400 mm
(94.5 in.) high shall be provided on the hoistway sides
that are located 1 500 mm (59 in.) or less from elevator
equipment to areas accessible to other than elevator per-
sonnel. Such protection shall comply with 2.1.1.2.
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2.1.1.4 Multiple Hoistways. The number of eleva-
tors permissible in a hoistway shall be in conformance
with the building code.

2.1.1.5 Strength of Enclosure. The hoistway enclo-
sure adjacent to a landing opening shall be of sufficient
strength to maintain, in true lateral alignment, the

(c) below governors that arelocated over the hoistway
and means of access conforming to 2.7.6.3.4 are not
provided

2.1.3.1.2  Floors are not required below second-
ary and deflecting sheaves of traction-type machines
located over the hoistway.

hotstway entrances. Operating mectanisTms ard Tocking
devices shall be supported by the building wall, if load-
bearing, or by other building structure. Adequate con-
sideration shall be given to pressure exerted on hoistway
enclosures as a result of windage and elevator operation.

2.1.2 Construction at Top and Bottom of the
Hoistway

2.1.2.1 Construction at Top of the Hoistway. The
top of the hoistway shall be enclosed as required by the
building code.

2.1.2.2 Construction at Bottom of Hoistway. Pits
extending to the ground shall have noncombustible
floors, and shall be designed to prevent entry of ground
water into the pit. The pit floor of any hoistway not
extending to the ground shall be of construction having
a fire-resistance rating at least equal to that required for
the hoistway enclosure. (See also 2.2 and 2.6.)

2.1.2.3 Strength of Pit Floor. The pit equipment,
beams, floor, and their supports shall be designed and
constructed to meet the applicable building code
requirements and to withstand the following loads,
without permanent deformation, in the manner inwhich
they occur:

(a) the impactload due to car or counterweight buffer
engagement at 125% of the rated speed or 125% of the
striking speed where reduced stroKe‘buffers are used
(see 8.2.3)

(b) the part of the load transmitted due to the applica-
tion of the car safety, or where applicable, the counter-
weight safety

(c) compensation sap=pull load where compensation
tie-down is applied\(see 2.21.4.2)

(d) the loads.itmposed by a driving machine where
applicable (sée-2.9)

(e) any-other elevator-related loads that are transmit-
ted to the.pit floor

243 Floor Over Hoistways

2.1.3.2 Strength of Floor. Overhead floors shall|be
capable of sustaining a concentrated load of 1000 N
(225 1b) on any 2 000 mm? (3 in.%) area, and inyadditipn,
where it constitutes the floor of the main br secondary
level machinery space, it shall be designed for a live
load of not less than 6 kPa (125 Ib/ft?) fwall open argas.

Where the elevator driving machiné is to be supported
solely by the machine room flooi”slab, the floor s|ab
shall be designed in accordahce with 2.9.4 and 2.9.5

2.1.3.3 Construction lof ‘Floors. Floors shall be| of
concrete or metal constrtiction with or without perfdra-
tions. Metal floors,shall conform to the following;:
(a) 1f of bar-type‘grating, the openings between bprs
shall reject a ball’20 mm (0.8 in.) in diameter.
(b) If of perforated sheet metal or of fabricated opgn-
work construction, the openings shall reject a ball 25 thm
(1 ing)ine diameter.

2.1.3.4 Area to Be Covered by Floor. Where a flpor
over a hoistway is required by 2.1.3.1, the floor shall
extend over the entire area of the hoistway where the
cross-sectional area is 10 m? (108 ft?) or less. Where fhe
cross-sectional area is greater, the floor shall extend pot
less than 600 mm (24 in.) beyond the general cont¢ur
of the machine or sheaves or other equipment, and| to
the entrance to the machinery space at or above the leyvel
of that floor. Where the floor does not cover the entire
horizontal area of the hoistway, the open or exposed
sides shall be provided with a standard railing confoym-
ing to 2.10.2.

2.1.4 Control of Smoke and Hot Gases

When required by the building code, hoistways shall
be provided with means to prevent the accumulatior] of
smoke and hot gases.

Where hoistway pressurization is provided, it shall
designed, installed, and maintained so as not to imps
elevator operation.

NOTE (2.1.4): Excessive pressurization could prevent doors, ¢
plying with 2.13.4, from closing. Air introduced into the hoistyvay
could cause erratic operation by impingement of traveling cables,

selector tapes governorropes compensating rones and otherc
r [=] r r O I

be
de

m-

m-

2.1.3.1.1 A metal or concrete floor shall be pro-
vided at the top of the hoistway
(a) where a machine room or control room is located
above the hoistway
(b) below overhead sheaves and other equipment that
are located over the hoistway and means of access con-
forming to 2.7.6.3.3 are not provided
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ponents sensitive to excessive movement or deflection.

2.1.5 Windows and Skylights

In jurisdictions not enforcing the NBCC, windows in
the walls of hoistway enclosures are prohibited.

Windows and skylights and their frames and sashes
in machine rooms and control rooms shall conform to
the requirements of the building code (see 1.3).
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2.1.6 Projections, Recesses, and Setbacks in
Hoistway Enclosures

Hoistway enclosures shall have flush surfaces on the
hoistway side, subject to the requirements of 2.1.6.1 and
2.1.6.2.

2.1.6.1 On sides for loading and unloading, land-

pit floor shall be permitted to remain in place, provided
that the maximum encroachment of such footings does
not exceed 15% of the cubic content of the pit, and further
provided that it is impracticable to remove the footing

2.2.2.3 Permanent provisions shall be made to
prevent accumulation of ground water in the pit (see
2

ings1lls, hoistway doors, door tracks, and hangers shall
be|permitted to project inside the hoistway enclosure.
Sills shall be guarded as required by 2.11.10.1.

2.1.6.2
unfoading
a) beams, floor slabs, or other building construction
king an angle less than 75 deg with the horizontal
shall not project more than 100 mm (4 in.) inside the
hojstway enclosure unless the top surface of the projec-
tion is beveled at an angle not less than 75 deg with the
hofizontal
i (b) separator beams between adjacent elevators are
- nof required to have bevels
c) where recesses or setbacks exceeding 100 mm
in.) occur in the enclosure wall, the top of the recess
setback shall be beveled at an angle of not less than
deg with the horizontal
d) bevels are not required if the projections, recesses,
; anfl setbacks are covered with material conforming to
th¢ following;:

(1) it shall be equal to or stronger than 1.110 mm
D437 in.) wire

(2) it shall have openings not exceeding 25 mmi
in.)

(3) it shall be supported and braced such-that it
1 not deflect more than 25 mm (1 in.) when subjected
a force of 4.79 kPa (100 Ibf/ft?) applied horizontally
pny point

On sides not used for loading and

md

@
©or
- 75

.
a

wij
to
at

SECTION 2.2
PITS

2.2.1 General
A pit shall be provided-for every elevator.
2.2.2 Design and-Construction of Pits

2.2.2.1 The)construction of the pit walls, the pit
flopr, and any pit access doors (see 2.2.4) shall conform
toR.1.1 and\2.1.2.

2,2:2.2 The floor of the pit shall be approximately
levelXexcept that

1005
TLZZ)T

2.2.2.4 Drains and sump pumps, where provided,
shall comply with the applicable plumbing code, and
they shall be provided with a positive means tdprevent
water, gases, and odors from entering the hoiStway.

2.2.25 In elevators provided with-Firefighters’
Emergency Operation, a drain or sump’pump shall be
provided. The sump pump/drainshall have the capacity
to remove a minimum of 11.44m°/h (3,000 gal/h) per
elevator.

2.2.2.6 Sumps and sump pumps in pits, where
provided, shall be coveted. The cover shall be secured
and level with the pib floor.

2.2.3 Guards Between Adjacent Pits

2.2.3.1"Where there is a difference in level between
the flo6rs of adjacent pits, a metal guard, unperforated,
or perforated with openings that will reject a ball 50 mm
(2'11) in diameter, shall be installed for separating such
pits. Guards shall extend not less than 2 000 mm (79 in.)
above the level of the higher pit floor and a self-closing
access door shall be permitted.

2.2.3.2  Where the difference in level is 600 mm
(24 in.) or less, a standard railing conforming to 2.10.2
shall be permitted to be installed in lieu of the guard.

2.2.4 Pit Access

Safe and convenient access shall be provided to all
pits, and shall conform to 2.2.4.1 through 2.2.4.6.

2.2.4.1  Access shall be by means of the lowest
hoistway door or by means of a separate pit access door.

2.2.4.2 There shall be installed in the pit of each
elevator, where the pit extends more than 900 mm (35 in.)
below the sill of the pit access door (lowest hoistway
door or separate pit access door), a fixed vertical ladder
of noncombustible material, located within reach of the
access door. The ladder is permitted to be retractable or
nonretractable. Nonretractable ladders, where provided,

(a) trenches or depressions shall be permitted for the
installation of buffers, compensating sheaves and
frames, and vertically sliding biparting hoistway doors,
where structural conditions make such trenches or
depressions necessary

(b) in existing buildings, where new elevators are
installed or existing elevators are altered, existing foun-
dation footings extending above the general level of the

20

Shatt conform to 2.24.2- 1 through 2:24.276. Retractabie
ladders, where provided, shall conform to 2.2.4.2.1
through 2.2.4.2.3 and 2.2.4.2.5 through 2.2.4.2.8. When
in the extended position, retractable ladders shall con-
form to 2.2.4.2.4.

2.2.4.2.1 The ladder shall extend not less than
1200 mm (48 in.) above the sill of the access door or
handgrips shall be provided to the same height.
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2.2.4.2.2 The ladder rungs, cleats, or steps shall
be a minimum of 400 mm (16 in.) wide. When obstruc-
tions are encountered, the width shall be permitted to
be decreased to less than 400 mm (16 in.). The reduced
width shall be as wide as the available space permits,
but not less than 225 mm (9 in.).

292 49 2 Thaladd
L D I T4

(a) If the door swings into the pit, it shall be located
so that it does not interfere with moving equipment.

(b) If the door swings out, and the lowest structural
or mechanical part, equipment, or device installed
beneath the car platform, except guide shoes or rollers
or safety jaw assemblies, projects below the top of the
separate pit access door opening when the car is level

1 £ £
e ratre e a g s Creats; of-Ste PSSt

be spaced 300 mm (12 in.) + 13 mm (+ 0.5 in.) on center,
shall be provided to not less than the height of access
door sill, and shall be designed to minimize slipping
(e.g., knurling, dimpling, coating with skid-resistant
material, etc.).

2.2.4.2.4 A clear distance of not less than 115 mm
(4.5 in.) from the centerline of the rungs, cleats, or steps
to the nearest permanent object in back of the ladder
shall be provided.

2.2.4.2.5 Siderails, if provided, shall have a clear
distance of not less than 115 mm (4.5 in.) from their
centerline to the nearest permanent object.

2.2.4.2.6 Theladder and its attachments shall be
capable of sustaining a load of 135 kg (300 Ib).

2.2.4.2.7 Retractable ladders that are in the line
of movement of the car or counterweight when not fully
retracted, shall operate a retractable ladder electrical
device (see 2.26.2.38) that shall cause the power to be
removed from the elevator driving-machine motor and
brake unless the ladder is in its fully retracted positien.

2.2.4.2.8 Retractable ladders shall be capable of
being extended, mechanically secured and unsecured,
and retracted from the access door, and

(a) the force(s) required to extend a retractable ladder
from the fully retracted position to.thesextended and
mechanically secured position shall not exceed 220 N
(50 1bf)

(b) after being extended andtmechanically secured, a
retractable ladder shall remain secured in the extended
position when subjected ‘t6 a horizontal force not to
exceed 2220 N (500bf)

(c) the force(s) réquired to retract a retractable ladder
from its extended pOsition to its fully retracted position,
after being unsecured, shall not exceed 220 N (50 1bf)

(d) theladder shall be mechanically secured when in
the retracted position

2:2:4.3  Pitaccess by aladder shall not be permitted
when the pit floor is more than 3 000 mm (120 in.) below

the sill of the access r:lr\r\r, ovr‘ap{- where there is-no

with the bottom terminal landing
(1) an electric contact conforming to 2.26.2.26.shall

be provided to prevent operation of the elevator when
the door is open
(2) the door shall be provided with’a,\vision panel(s)

that is glazed with clear wired glassinot’less than 6 thm
(0.251in.) thick, will reject a ball 150mm (6 in.) in diarpe-
ter, and have an area of not mdre)than 0.03 m? (47 ip.?)
(c) The door shall provide®a minimum opening| of
750 mm (29.5 in.) in width and 1825 mm (72 in.)| in
height.
(d) The door shall’ be equipped with a barrier cpn-
forming to 2.11,1°2(j), where the door sill is located mpre
than 300 mm(12/in.) above the pit floor.
(e) The door shall be self-closing and provided with

a spring-type lock arranged to permit the door to|be
opened, from inside of the pit without a key. Such doprs
shall be kept closed and locked. A key shall be requited
texunlock the lock from outside the hoistway. The key
shall be of Group 1 Security (see 8.1).

2.2.4.6 Means to unlock the access door fr
inside the pit shall be provided. The means shall
located

(a) when no pit ladder is provided, not more than
1825 mm (72 in.) vertically above the pit floor, or

(b) when a pit ladder is provided, not more than
1825 mm (72 in.) vertically above a rung, cleat, or step.
The minimum distance from the top rung, cleat, or step
to the top of the pit ladder or handhold shall not be less
than 1200 mm (48 in.) (see 2.2.4.2.1 and Nonmandatpry
Appendix ], Fig. J-1), and

(c) with the door in the closed position, in a plane
not more than 1000 mm (39 in.) horizontally from a
rung, cleat, or step of the pit ladder (see Nonmandatpry
Appendix ], Fig. J-1).

bm
be

2.2.5 Illumination of Pits

A permanent lighting fixture shall be provided gnd
shall conform to 2.2.5.1 through 2.2.5.3.

building floor below the bottom terminal landing, this
height shall be permitted to be greater but not more
than 4 200 mm (165 in.).

2.2.4.4 Pits shall be accessible only to elevator
personnel.
2.2.4.5 Separate pit access door, when provided,

shall be subject to the following requirements:

2.2.,5.1 The lighting shall provide an illumination
of not less than 100 Ix (10 fc) at the pit floor and at a
pit platform, when provided.

2.2.5.2 The light bulb(s) shall be externally
guarded to prevent contact and accidental breakage.

2.2.5.3 The light switch shall be so located as to
be accessible from the pit access door.
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2.2.6 Stop Switch in Pits

An enclosed stop switch(es), meeting the require-
ments of 2.26.2.7 and 2.2.6.1 through 2.2.6.3, shall be
installed in the pit of each elevator.

2.2.6.1 The stop switch shall be so located as to
be accessible from the pit access door. Where access to

than 500 mm (20 in.) between compensating ropes
(chains), or between compensating ropes (chains) and
counterweight rails, or between compensating ropes
(chains) and guards

(b) where pit-mounted buffers are used, the guard is
not required where the bottom of the counterweight
resting on its compressed buffer is 2 130 mm (84 in.) or

th¢ pits of elevators in a multiple hoistway is by means
of p single access door, the stop switch for each elevator
shall be located adjacent to the nearest point of access
to fits pit from the access door.

2.2.6.2 In elevators where access to the pit is
thijough the lowest landing hoistway door, a stop switch
shall be located approximately 450 mm (18 in.) above
th¢ floor level of the landing, within reach from this
acgess floor and adjacent to the pit ladder, if provided.
When the pit exceeds 1700 mm (67 in.) in depth, an
adflitional stop switch is required adjacent to the pit
ladder and approximately 1200 mm (47 in.) above the
pit floor.

2.2.6.3 Where more than one switch is provided,

they shall be wired in series.

2.2.7 Minimum Pit Depths Required

[he pit depth shall be not less than is required for the
ingtallation of the buffers, compensating sheaves, if any,
anfl all other elevator equipment located therein and to
provide the minimum bottom car clearance and runby
required by 2.4.1.

2.2.8 Access to Underside of Car

Where the distance from the pit floor to the underside
of the plank channels or slings exceeds 2 100mm (83 in.),
with the car at the lowest landing, a /means shall be
pefmanently installed or permanently stored in the pit
to provide access to the equipment on the underside of
th¢ car. When access is provided by means of a working
pl3tform it shall conform to thie requirements of 2.7.5.3.2
thjough 2.7.5.3.6.

SECTION 2.3
LDCATION AND GUARDING OF COUNTERWEIGHTS

.3.1 Location-of Counterweights

Counterweéights shall be located in the hoistway of
elévator that they serve, or in a remote hoistway
bject-to the limitations and requirements of 2.3.3.

the
su

more above the pit floor, or above the machine or contrel
room floor if located underneath the hoistway

2.3.2.2  Guards shall

(a) extend from the lowest part of the couhterweight
assembly when the counterweight is resting/on the fully
compressed buffer to a point not less than 2 100 mm
(83 in.) and not more than 2 450 mm (96 in.) above the
pit floor

(b) be the full width of the .drea being guarded

(c) not prevent determination of the counterweight
runby

(d) be fastened to a metal frame reinforced and braced
to be at least equaliin:strength and stiffness to 2 mm
(0.074 in.) thick sheet steel

(e) if perforated, reject a ball 25 mm (1 in.) in diameter

2.3.2.3{ Guarding of Counterweights in a
Multiple:Elevator Hoistway. Where a counterweight is
located between elevators, the counterweight runway
shallbe guarded on the side next to the adjacent elevator.
The guard shall be of noncombustible material. The
guard, if of openwork material, shall reject a ball 25 mm
(1 in.) in diameter and be made from material equal to
or stronger than 1.110 mm (0.0437 in.) diameter wire.
The guard shall be so supported that when subjected
to a force of 450 N (100 1bf) applied over an area of
100 mm X 100 mm (4 in. X 4 in.) at any location, the
deflection shall not reduce the clearance between the
guard and the counterweight below 25 mm (1 in.).

2.3.3 Remote Counterweight Hoistways

Where elevators are not provided with either compen-
sating means or counterweight safeties, the counter-
weights shall be permitted to be located in a remote
hoistway conforming to 2.3.3.1 through 2.3.3.6.

2.3.3.1  The hoistway shall be fully enclosed and
shall have a fire-resistance rating, conforming to 2.1.1.1
if it penetrates a fire barrier.

2.3.3.2 Construction at the top and bottom of the
hoistway shall conform to 2.1.2.

2.3.2 Counterweight Guards

2.3.2.1 Metal guards shall be installed in the pit
and/or a machine room or control room located under-
neath the hoistway on all open sides of the counter-
weight runway, except that

(a) the guard, or portion thereof, is not required on
the side facing the car where there is no space greater

22

2.3.3.3 Permanent means shall be provided for
inspection, repair, and maintenance of the counter-
weight, deflecting and secondary sheaves, hoistway,
ropes, counterweight guide rails, and counterweight
buffers or bumpers. Entry doors into the separate coun-
terweight hoistway shall be provided at top, bottom,
and center of counterweight hoistway, but in no case
shall the entry doors be more than 11 m (36 ft) from sill to
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sill. Doors shall be located and of such width to provide
unobstructed access to the space between the counter-
weight guides. The height of the door shall be at least
1975 mm (78 in.). Doors shall conform to 2.11.1.2(b)
through (e), inclusive. An enclosed stop switch, meeting
the requirements of 2.26.2.5(a), (b), and (c), a permanent
electric light switch, duplex receptacle, and light shall

or device installed beneath the car platform, except as
specified in 2.4.1.2.

2.4.1.2

apply to
(a) any equipment on the car within 300 mm (12 in.)
horizontally from any side of the car platform

The 600 mm (24 in.) clearance does not

be provided in the hoistway immediately inside the
entry door.

2.3.3.4 Ropes and sheaves leading to the separate
counterweight hoistways shall be protected against
unauthorized access.

2.3.3.5 Not more than four counterweights shall
be located in a single separate counterweight hoistway.
Multiple counterweights located in a single hoistway
shall be separated by means of an unperforated metal
guard at the top, bottom, and center of the hoistway.
Guards shall extend a minimum of 2 450 mm (96 in.) in
length opposite the entry door. Doors and all other
means described in 2.3.3.3 shall be provided for each
counterweight.

2.3.3.6  There shall be a clearance of not less than
600 mm (24 in.) between the weight in the counterweight
frame and the wall containing the entry door.

2.3.4 Counterweight Runway Enclosures

Where a counterweight is located in the same
hoistway as the car, the runway for the counterweight
shall be permitted to be separated from the runway for
the car, provided it conforms to 2.3.4.1 and 2:3\4.2.

2.3.4.1 The partition shall be noncombustible.
Unperforated metal partitions shall'lbe equal to or
stronger than 1.2 mm (0.047 in.) thick sheet steel. Open-
work partitions shall be either wire grille at least 2.2 mm
(0.087 in.) in diameter or expafided metal at least 2.2 mm
(0.087 in.) in thickness.

2.3.4.2 The counteryeight runway shall be permit-
ted to be fully enclosed for the full height, provided that
the partitions are\réemovable in sections weighing not
more than 25Kg (55 Ib), that permit inspection and
maintenanee\0f the entire counterweight assembly and
the inspection of the counterweight guide rails and
guideidil brackets.

SECTION 2.4

7 ATy equipTITeTTt tocatedorror 'uavchug wittrthe
car located within 300 mm (12 in.) horizontally\frpm
either side of the car frame centerline parallel, to the
plane of the guide rails

(c) any equipment mounted in or onythe pit flpor
located within 300 mm (12 in.) horizoftally from either
side of the car frame centerline parallel to the guide rail

2.4.1.3 In no case shall the available refuge sppce
be less than either of the following:

(a) a horizontal area of 600 mm X 1200 mm (24|i
X 48 in.) with a height-of 600 mm (24 in.)

(b) a horizontal atea of 450 mm X 900 mm (18 in
35 in.) with a height'of 1 070 mm (42 in.)

2.4.1.4 <Jrenches and depressions or foundatjon
encroachments permitted by 2.2.2.2 shall not be condid-
ered in/determining these clearances.

2,41.5 When the car is resting on its fully cqm-
pressed buffers or bumpers, no part of the car, or gny
equipment attached thereto or equipment traveling wjith
the car, shall strike any part of the pit or any equipment
mounted therein.

2.4.1.6 In any area in the pit, outside the refjige
space, where the vertical clearance is less than 600 thm
(24 in.), that area shall be clearly marked on the pit flgor.
Markings shall not be required in the area under fhe
platform guard and guiding means if that is the oply
area in the pit where the vertical clearance is less than
600 mm (24 in.). The marking shall consist of alternatjng
100 mm (4 in.) diagonal red and white stripes. In addi-
tion, a sign with the words “DANGER LOW CLEAR-
ANCE” shall be prominently posted on the hoistway
enclosure and be visible from within the pit and fhe
entrance to the pit. The sign shall conform|to
ANSI 7535.2 or CAN/CSA-Z321, whichever is applica-
ble (see Part 9). The sign shall be of such material gnd
construction that the letters and figures stamped, etched,
cast, or otherwise applied to the face shall remain perrha-
nently and readily legible.

2.4.2 Minimum Bottom Runby for Counterweightetr

Elevators

VERTICAL CLEARANCES AND RUNBYS FOR CARS
AND COUNTERWEIGHTS

2.4.1 Bottom Car Clearances

2.4.1.1 When the car rests on its fully compressed
buffers or bumpers, there shall be a vertical clearance
of not less than 600 mm (24 in.) between the pit floor
and the lowest structural or mechanical part, equipment,

23

The bottom runby of cars and counterweights shall
be not less than the requirements stated in 2.4.2.1 and
2422

2.4.2.1 Where oil buffers are used, the bottom
runby shall be not less than 150 mm (6 in.), except that
(a) where practical difficulties prevent a sufficient pit
depth or where a top clearance cannot be provided to
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Table 2.4.2.2 Minimum Bottom Runby for
Counterweight Elevators With Spring Buffers or
Solid Bumpers and Rheostatic Control or
Single-Speed AC Control

2.4.6.1.1 The following shall be used when calcu-
lating the maximum upward movement of a counter-
weighted elevator:

(a) the designed maximum bottom counterweight
runby [see 2.4.4(b)]

(b) the stroke of the counterweight buffer, determined

Rated Speed, Runby,
m/s (ft/min) mm (in.)

Not over 0.13 (not over 25) 75 3)
Over 0.13 to 0.25 (over 25 to 50) 150 (6)
Over 0.25 to 0.50 (over 50 to 100) 225 (9)
Over 0.50 to 1.0 (over 100 to 200) 300 (12)

obtain the runby specified, it shall be permitted to be
reduced

b) where spring-return-type oil buffers are used, the
ruhby shall be permitted to be eliminated so that the
buffers are compressed by amounts not exceeding those
pefmitted by 2.22.4.8, when the car floor is level with
th¢ terminal landings

2.4.2.2  Where spring buffers or solid bumpers are
used, the bottom runby shall be not less than 150 mm
(61n.), except for rheostatic and single-speed AC control,
no} less than shown in Table 2.4.2.2.

2.4.3 Minimum Bottom Runby for
Uncounterweighted Elevators

[he bottom runby of uncounterweighted elevators
shall be not less than

a) 75 mm (3 in.) where the rated speed does nef
eed 0.15 m/s (30 ft/min)

b) 150 mm (6 in.) where the rated speed exceeds
0.15 m/s (30 ft/min)

ex

2.4.4 Maximum Bottom Runby

n no case shall the maximum bottom runby exceed
a) 600 mm (24 in.) for cars
b) 900 mm (35 in.) for counterweights

2.4.5 Counterweight Runby Data Plate

A data plate permanently and securely attached shall
be|provided in the.pit,"in the vicinity of the counter-
wdight buffer, indicating the maximum designed coun-
teffweight runby. The data plate shall conform t02.16.3.3,
ex¢ept thatthe letters shall be not less than 25 mm (1 in.)
in fheight.

2.4.6 >Maximum Upward Movement of the Car

(1) for full-stroke buffers, the stroke of the buffer
used, or the remaining stroke when the buffer is com-
pressed with the car at the top terminal landing/(see
2.4.2 and 2.22.4.8); or

(2) for reduced-stroke oil buffers (see 2:22.4.1.2), the
stroke of the buffer used.

(c) one-half of the gravity stopping distance, based on

(1) 115% of the rated speed where oil buffers are
used, or 115% of the reduced striking speed when emer-
gency terminal speed-limiting devices meeting the
requirements of 2.25.4 dre, used and no compensating
rope tie-down device-in conformance with 2.17.17 is
provided (see 8.24 for gravity stopping distances); or

(2) the goveernor tripping speed where spring buff-
ers are used.

(d) the{distance to which the compensating rope tie-
down device, if provided (see 2.21.4.2), limits the jump
of the.car when the counterweight strikes the buffers at
speeds specified in 2.4.6.1.1(c) plus the distance to
dccount for the amount of compensation rope stretch.

L2y

2.4.6.2 Uncounterweighted Elevators. The maxi-
mum upward movement of an uncounterweighted ele-
vator above the top landing shall be no more than the
distance from the top landing to the point

(a) where the driving machine operates the final ter-
minal stopping switch (2.25.3.3.2) for a winding drum
machine; or

(b) where the car operates the upper final terminal
stopping device (2.25.3.3.1) plus gravity stopping dis-
tance based on 115% of the rated speed for a traction
machine.

2.4.7 Top of Car Clearances

2.4.7.1 When the car has reached its maximum
upward movement, the clearance above the car top, mea-
sured vertically up to the horizontal plane described
by the lowest part of the overhead structure or other

2.4.6.1 Counterweighted Elevators. The maximum
upward movement of a counterweighted elevator above
the top landing shall be no more than the sum of either
of the following;:

(a) for elevators without tie-down compensation,
dimensions specified in 2.4.6.1.1(a) through (c)

(b) for elevators with tie-down compensation, dimen-
sions specified in 2.4.6.1.1(a), (b), and (d)

24

obstruction and measured within the projection of the
car enclosure top exclusive of the area outside the stan-
dard railing (2.10.2) where provided, shall be not less
than 1100 mm (43 in.). In no case shall the following
additional clearances be less than:

(a) 600 mm (24 in.) above the car crosshead assem-
bly except as permitted in 2.4.7.1(b) when the crosshead
is located over the car enclosure top or the distance

(ED)
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which any sheave assembly mounted in or on the cross-
head projects above the top of the car crosshead, which-
ever is greater, but in no case shall there be less than
150 mm (6 in.) clearance above the sheave assembly.
(b) 300 mm (12 in.) above the car crosshead assembly
where the crosshead is adjacent to the car enclosure top.
The crosshead shall not overlap the car enclosure top

(e) the distance to which the compensating rope tie-
down device, if provided (see 2.21.4.2), limits the jump
of the counterweight when the car strikes the buffers at
speeds specified in 2.4.8(d) plus the distance to account
for the amount of compensation rope stretch

2.4.9 Equipment on Top of Car Not Permitted to

by more than 100 mm (4 in.) horizontally.
(c) 600 mm (24 in.) above equipment attached to and
projecting above the car enclosure top, exclusive of

(1) standard railings (see also 2.14.1.7.2)

(2) areas outside of the standard railing, the vertical
clearance shall be not less than 100 mm (4 in.)

(3) roller and sliding guide assemblies (see also
2.4.9)

(4) gatepost(s) for vertically sliding gates (see also
2.4.9). Spreader bars between gateposts with horizontal
and vertical clearances not in compliance with 2.14.1.7.2
shall have yellow and black diagonal stripes of not less
than 25 mm (1 in.) wide along the length of the spreader
bar, mounted at a location visible from the car top

2.4.7.2 Any horizontal area above the car enclosure
top and within the railing if supplied which could con-
tain a circle with a diameter of equal to or greater than
350 mm (14 in.) that does not have a vertical clearance of
1 100 mm (43 in.) when the car has reached its maximum
upward movement shall be clearly marked. The marking
shall consist of alternating 50 mm (2 in.) diagonal red
and white stripes. In addition, when markings are pro-
vided, sign(s) with the words “DANGER-EOW
CLEARANCE” shall be prominently posted‘on the
crosshead and be visible from the hoistway @ntrance(s).
The sign(s) shall conform to ANSI Z535.2 or CAN/CSA-
7321, whichever is applicable (see Rart9). The sign(s)
shall be of such material and constrtiction that the letters
and figures stamped, etched, cast, or otherwise applied
to the face shall remain permanently legible.

NOTE (2.4.7): See Nonmandatory Appendix G.

2.4.8 Top of Counterweight Clearances

The top of counterweight clearance shall be not less
than the sum of-the following items:

(a) the boftom car runby (see 2.4.2)

(b) the stroke of the car buffer used, or the remaining
stroke¢when the buffer is compressed with the car at
the bottom terminal landing (see 2.4.2 and 2.22.4.8)

¢¢) 150 mm (6 in.)

(d) one-half of the gravity stopping distance based on

Strike Overhead Structure

When the car has reached its maximum upwardnioye-
ment (2.4.6), roller and sliding guide assemblies gnd
gateposts for vertically sliding gates shall it strike gny
part of the overhead structure or the equipment located
in the hoistway.

SECTION 2.5
HORIZONTAL CAR AND"COUNTERWEIGHT
CLEARANCES

2.5.1 Clearances Between Cars, Counterweights, apd

Hoistway Enclosures
'he
Lire
Hes

2.5.1.1 Between Car and Hoistway Enclosures. 1
clearance between the car and the hoistway enclos
shall benotless than 20 mm (0.8 in.), except on the si
used Aot loading and unloading.

2.,5.1.2 Between Car and Counterweight and Counter-
weight Guard. The clearance between the car and fhe
counterweight shall be not less than 25 mm (1 in.). The
clearance between the car and the counterweight gudrd,
counterweight and the counterweight guard, and
between the counterweight and the hoistway enclosire
shall be not less than 20 mm (0.8 in.).

2.5.1.3 Between Cars in Multiple Hoistways. The
running clearance between the cars and any equipment
attached thereto, of elevators operating in a multiple
hoistway, shall be not less than 50 mm (2 in.).

2.5.1.4 Between Car and Landing Sills. The cldar-
ance between the car platform sill and the hoistway edlge
of any landing sill, or the hoistway side of any verticdlly
sliding counterweighted or counterbalanced hoistway
door, or of any vertically sliding counterbalanced bip3rt-
ing hoistway door, shall be not less than
(a) where car side guides are used
(1) 13 mm (0.5 in.) for all elevators except freight
elevators
(2) 20 mm (0.8 in.) for freight elevators

(b) where car corner guides are used, 20 mm (0.8
The maximum clearance shall be not mare than 32

n.)
hm

(1) 115% of the rated speed where oil buffers are
used, or 115% of the reduced striking speed when emer-
gency terminal speed-limiting devices meeting the
requirements of 2.25.4 are used and no provision is made
to prevent the jump of the car at counterweight buffer
engagement; or

(2) the governor tripping speed where spring buff-
ers are used (see 8.2.5 for gravity stopping distances)

25

(1.25 in.).

2.5.1.5 Clearance Between Loading Side of Car
Platforms and Hoistway Enclosures

2.5.1.5.1 The clearance between the edge of the
car platform sill and the hoistway enclosure or fascia
plate for the full width of the clear hoistway door open-
ing shall be not more than
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(a) 190 mm (7.5 in.) for vertically sliding doors
(b) 125 mm (5 in.) for other doors

2.5.1.5.2  This clearance shall be maintained until
the car is resting on its fully compressed buffer.

2.6.2 Where the Space Is Underneath the Car and/or
Its Guides

Where the space is underneath the car and/or its
guides and if spring buffers are used, they shall be so
designed and installed that they will not be fully com-
pressed solid or to a fixed stop when struck by the car
with its rated load at the governor tripping speed (see

2.5.1.5.3  The clearance 1s not limited on passen-
gef elevators, provided that

a) a car door interlock conforming to 2.14.4.2 is pro-
vided to prevent a door from being opened unless the

cat is within the unlocking zone

b) the strength of the door complies with 2.11.11.2,
2.11.11.4, 2.11.11.6, 2.11.11.7, and 2.11.11.8

2.5.1.6 Clearance Between Car Platform Apron and
Pit| Enclosure. Where the lowest landing sill projects
intp the hoistway, the clearance between the car platform
apfon and the pit enclosure or fascia plate shall be not
mg@re than 32 mm (1.25 in.). This clearance shall be main-
taiped until the car is resting on its fully compressed
buffer.

2.5.1.7 Measurement of Clearances. The clearances
beified in 2.5.1 shall be measured with no load on the
platform.

sp
caf

SECTION 2.6
PROTECTION OF SPACE BELOW HOISTWAYS

Where a hoistway does not extend tothe lowest floor
the building and there is space below the hoistway
t is accessible, requirements of;2,6.1 and 2.6.2 shall
complied with.

of
tha
be

2.6.1 Where the Space\ls’Underneath the
Counterweight and/or Its Guides

Where the space is underneath the counterweight
anfl/or its gnides

a) the.cotnterweight shall be provided with a coun-
tefqweight safety conforming to 2.17.4

except that they shall not be fully compressed when
struck by the counterweight at the following speeds (see
2.1.2.3):

(1) at governor tripping speed where the counter-
weight safety is governor operated, or

(2) 125% of the rated speed where the counter-
weight safety is not governor operated

26

2.1.2.3).

SECTION 2.7
MACHINERY SPACES, MACHINE ROOMS, CONTROL
SPACES, AND CONTROL ROOMS

A machinery space outside the hoistway“containing
an electric driving machine and a motor,controller shall
be a machine room.

2.7.1 Enclosure of Rooms and Spaces

Machinery space and control space enclosures located
outside the hoistway and \thachine room and control
room enclosures shall éohform to the requirements of
2.7.1.1 or 2.7.1.2, andvshall also conform to 2.7.1.3, as
applicable.

2.7.1.1 Fire<Resistive Construction. Where the
building code‘requires fire-resistive construction, the
construefion shall conform to the requirements of
2.71.14/and 2.7.1.1.2.

2.7.1.1.1  Spaces containing machines, motor
controllers, sheaves, and other machinery shall be sepa-
rated from the remainder of the building by a fire-
resistive enclosure conforming to the requirements of
the building code.

2.7.1.1.2  Openings in room and space enclosures
shall be protected with access doors having a
fire-protection rating conforming to the requirements of
the building code.
NOTES (2.7.1.1):
(1) See 2.1.3 for floors of machine rooms and control rooms over
the hoistway.
(2) See 2.8.1 for separating elevator machinery from building
machinery.
(3) See 2.1.1.1.2 for partitions between machine rooms and
hoistways.
2.7.1.2 Non-Fire-Resistive Construction. Where the
building code does not require fire-resistive construc-
tion, the construction shall conform to the requirements
of 2.7.1.2.1 and 2.7.1.2.2.

2.7.1.2.1  Enclosure of the rooms or spaces shall
comply with the following:
(a) Machine rooms and control rooms shall be

not less than 2 000 mm (79 in.).

(b) Machinery spaces shall be enclosed with noncom-
bustible material to a height of not less than 2 000 mm
(79 in.), or to the height of the machinery space if it is
less than 2 000 mm (79 in.).

(c) Control spaces shall be enclosed with noncombus-
tible material to a height of not less than 2 000 mm
(79 in.).
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2.7.1.2.2 The room and space enclosure, if of
openwork material, shall reject a ball 50 mm (2 in.) in
diameter.

2.7.1.3 Floors

2.7.1.3.1 Difference in Floor Levels. Where there
is a difference in level exceeding 400 mm (16 in.), a

(b) from the car top shall comply with2.12.6and 2.12.7
(c) from a platform shall comply with 2.7.5.3.5
(d) from inside the car shall comply with 2.7.5.1.4

2.7.3.2 Passage Across Roofs. The requirements of

2.7.3.2.1 and 2.7.3.2.2 shall be conformed to where pas-
sage over roofs is necessary to reach the means of access

to machinerv spaces machine rooms_ caontrol spaces
I I

standard railing conforming to 2.10.2 shall be provided
(see also 2.7.3.3.1 and 2.7.3.3.2).

NOTE: Differences in levels of floors should be avoided where
practicable.

2.7.1.3.2  Where machine beams are provided,
the floor shall be located above or level with the top of
the machine beams.

2.7.2 Maintenance Path and Clearance

2.7.2.1 Maintenance Path in Machine Rooms and
Control Rooms. A clear path of not less than 450 mm
(18 in.) shall be provided to all components that require
maintenance.

2.7.2.2 Maintenance Path in Machinery Spaces and
Control Spaces. All components requiring maintenance
in machinery spaces and control spaces shall have safe
and convenient access.

2.7.2.3 Maintenance Clearance in Machine Rooms
and Control Rooms. A clearance of not less than 450 mm
(18 in.) shall be provided in the direction required for
maintenance access.

2.7.2.4 Maintenance Clearance in Machinery Spaces
and Control Spaces

2.7.2.4.1 Where a space is inteided to be
accessed with full bodily entry, then the requirements
of 2.7.2.3 shall apply.

2.7.2.4.2 Where a space is not intended to be
accessed with full bodily entry; then all components
requiring maintenance shall have safe and convenient
access.

NOTE (2.7.2):  For electrical ¢learance requirements, see NFPA 70
or CSA-C22.1, whichever is applicable (see Part 9).

2.7.3 Access to.Machinery Spaces, Machine Rooms,
Control/Spaces, and Control Rooms

2.7.3.1:General Requirements

2:7.3.1.1 A permanent and unobstructed means
ofcaceess shall be provided to
(@) machine rooms and control rooms

7

and control rooms.

2.7.3.2.1 A stairway with a swinging deor gnd
platform at the top level, conforming to 2.7.3.3; shall|be
provided from the top floor of the building'to the rpof
level. Hatch covers, as a means of access to roofs, shall
not be permitted.

2.7.3.2.2  Where the passage-is over a roof having
a slope exceeding 15 deg from the horizontal, or ovdr a
roof where there is no parapet or guardrail at least 1 (70
mm (42 in.) high around'the roof or passageway, a fer-
manent, unobstructed and substantial walkway not less
than 600 mm (24 iny) wide, equipped on the side slopjng
away from the walk with a railing conforming t0 2.10.2.1,
2.10.2.2,and 2,10:2.3, shall be provided from the building
exit door at'the roof level to the means of access.

2.7:3.3 Means of Access. The means of access
thefollowing shall conform to 2.7.3.3.1 through 2.7.3.8.6:
(@) machine rooms, control rooms, and machinery
spaces and control spaces outside the hoistway, gnd
machinery spaces and control spaces inside the hoistway
that do not have a means of access to the space as speci-
fied in 2.7.3.1.2
(b) between different floor levels in machine rooins,
in control rooms, and in machinery spaces or confrol
spaces outside the hoistway
(c) from within machine rooms or control rooms
machinery spaces and control spaces

2.7.3.3.1 A permanent, fixed, noncombustiple
ladder or stair shall be provided where the floor of the
room or the space above or below the floor or roof frpm
which the means of access leads, or where the distapce
between floor levels in the room or space, is more than
200 mm (8 in.).

2.7.3.3.2

to

to

A permanent, noncombustible stair
shall be provided where the floor of the room or the
space above or below the floor or roof from which the
means of access leads, or where the distance betwé¢en
floor levels in the room or space, is 900 mm (35 in.) or
more. Vertical ladders with handgrips shall be permitted
to be used in lieu of stairs for access to overhead macHin-

(b) machinery spaces and control spaces outside the
hoistway

(c) machinery spaces and control spaces inside the
hoistway that do not have a means of access to the space
as specified in 2.7.3.1.2.

2.7.3.1.2  Access to machinery spaces and control
spaces inside the hoistway
(a) from the pit shall comply with 2.2.4 and 2.7.5.2.4

27

€Ty spaces, except those containing controllers and
motor generators.

2.7.3.3.3 Permanent, fixed, noncombustible lad-
ders shall conform to ANSI A14.3.

2.7.3.3.4 Permanent, noncombustible stairs shall
have a maximum angle of 60 deg from the horizontal,
and shall be equipped with a noncombustible railing
conforming to 2.10.2.1, 2.10.2.2, and 2.10.2.3.
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2.7.3.3.5 A permanent, noncombustible platform
or floor shall be provided at the top of the stairs conform-
ing with the following:
(a) Railings conforming to 2.10.2 shall be provided on
each open side.
(b) The floor of the platform shall be at the level of
not_more than 200 mm (8 in.) below the level of the

2.7.3.4.4  Access doors for control spaces outside
the hoistway shall be a minimum width and height of
750 mm (29.5 in.). Keys to unlock the access doors shall
be Group 2 Security (see 8.1).

2.7.3.4.5 Doors are not required at openings in
machine room or control room floors for access to

ac¢ess-door sill.

c) The depth of the platform shall be not less than
750 mm (29.5 in.), and the width not less than the width
of [the door.

d) The size of the platform shall be sufficient to per-
mift the full swing of the door plus 600 mm (24 in.) from
the top riser to the swing line of the door.

2.7.3.3.6  Where a ladder is provided, a perma-
ht, noncombustible platform or floor shall be provided
the top of the ladder, conforming with the following;:
a) Railings conforming to 2.10.2 shall be provided on
h open side.

b) The floor of the platform shall be located below
th¢ level of the access-door sill by a vertical distance of
nof more than 200 mm (8 in.) where full bodily entry is
required, and by a vertical distance of not more than
900 mm (35 in.) where full bodily entry is not required.
c) The depth of the platform shall be not less than
b mm (36 in.) and the width not less than the width
the door or a minimum of 915 mm (36 in.), whichever
preater.

d) The size of the platform shall be sufficient to per:
mif the full swing of the door plus 600 mm (24 in.) from
th¢ standard railing to the swing line of the door:

e) The ladder or handgrips shall extend a minimum
of [L 220 mm (48 in.) above the platform floot#-level and
shall be located on the access door/panel strike jamb
side of the platform.

f) The railing on the access side shall be provided
with a hinged section not less than600 mm (24 in.) wide
with a latchable end adjacent(to, the ladder.

ne:
a

-
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2.7.3.4 Access Doors.and Openings

2.7.3.4.1  Access doors shall be
a) self-closing afid\self-locking
b) provided with a spring-type lock arranged to per-
mift the doors te'be opened from the inside without a key
c) kept<closed and locked

27.3.4.2  Access doors to machine rooms and
controlrooms shall be provided. They shall be of a mini-

TITacHiTTeTy Spaces outside thehoistway, providedthe
access opening is provided on all four sides with a stans
dard railing conforming to 2.10.2, one side of which is
arranged to slide or swing to provide access to theladder
or stairs leading to the space. Trap doors, where pro-
vided, shall have a standard railing conforfaing to 2.10.2
or guard wings on all open nonaccess.sides.

2.7.3.4.6  Access openings located in the machin-
ery space floor, secondary level floor, machine room
floor, control space floor, or centrol room floor for access
into the hoistway shall be ptovided with doors that shall
be kept closed and locked.'Keys to unlock the access
doors shall be of Group*1 Security (see 8.1).

2.7.3.4.7 _ Aecess openings in elevator hoistway

enclosures where full bodily entry is not necessary for
maintenance and inspection of components shall be

(a) located to permit the required maintenance and
inspection

(b)yof maximum width of 600 mm (24 in.) and a maxi-
muin height of 600 mm (24 in.). These dimensions shall
be permitted to be increased, provided that any resultant
opening through the access opening into the hoistway
shall reject a 300 mm (12 in.) diameter ball.

(c) provided with doors that shall be kept closed and
locked. Keys to unlock the access doors to the elevator
hoistways shall be of Group 1 Security (see 8.1).

2.7.3.5 Stop Switch for Machinery Spaces or Control
Spaces. A stop switch conforming to 2.26.2.24, or a
disconnecting means where required by NFPA 70 or
CSA-C22.1, whichever is applicable (see Part 9), accessi-
ble and visible from the point of access to machinery
spaces or control spaces shall be provided for each eleva-
tor. Where access to machinery spaces is from the pit,
from the top of the car, or from inside the car, the stop
switch in the pit, the stop switch on top of the car, or,
where provided, the emergency stop switch in the car,
respectively, meet these requirements.

2.7.4 Headroom in Machinery Spaces, Machine
Rooms, Control Spaces, and Control Rooms

mum width of 75U mm (Zy.b 11’1.) and a minimum helght
of 2030 mm (80 in.). Keys to unlock the access doors
shall be Group 2 Security (see 8.1).

2.7.3.4.3  Access doors for spaces specified in
2.74.2,27.4.3, and 2.7.4.4 other than those for machine
rooms or control rooms shall be a minimum width and
height of 750 mm (29.5 in.). Keys to unlock the access
doors shall be Group 2 Security (see 8.1).
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2.7.4.1 Elevator machine rooms, control rooms,
and machinery spaces containing an elevator driving
machine not located in the hoistway shall have a clear
headroom of not less than 2 130 mm (84 in.). (See also
2.745.)

2.7.4.2  Where a floor or platform is provided at
the top of the hoistway (see 2.1.3), machinery spaces
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above such a floor or platform shall have a clear head-
room of not less than the following:

(a) spaces containing motor-generators, 2 130 mm
(84 in.)

(b) spaces containing only overhead, secondary, or
deflecting sheaves, 1 070 mm (42 in.)

(c) spaces containing overhead, secondary, or

2.7.5.1.1 If maintenance or inspection of the ele-
vator driving-machine brake or an emergency brake, or
of elevator motion controllers or motor controllers from
inside the car or from the car top could result in unex-
pected vertical car movement, a means to prevent this
movement shall be provided.

2.7.5.1.2 The means shall

deflecting sheaves, and governors, signal machines, or
other equipment, 1 350 mm (53 in.)

2.7.4.3 Where floors are provided under overhead,
secondary, or deflecting sheaves [see 2.7.4.2(b) and (c)],
the machine and supporting beams shall be permitted
to encroach on the required headroom, provided there
is a clearance of not less than 900 mm (35 in.) high and
minimum width of 750 mm (29.5 in.) in the path of
access to sheaves, governors, signal machines, or other
equipment.

2.7.4.4 Where a machinery space is located outside
but not above the hoistway, the headroom of the area
from which any work is performed on the equipment
located inside such space shall be not less than 2 000 mm
(78 in.), except

(a) spaces containing motor-generators, the head-
room shall be not less than 2 130 mm (84 in.)

(b) spaces containing only overhead, secondary, or
deflecting sheaves, the headroom shall be not less than
1070 mm (42 in.)

(c) spaces containing overhead, secondary, ot
deflecting sheaves, and governors, signal machines, or
other equipment, the headroom shall be not less,than
1350 mm (53 in.)

(d) as permitted in 2.7.4.3

2.7.4.5 When working from inside-the car, or from
the top of the car in accordance with-2.7.5.1, or from the
pit in accordance with 2.7.5.2, the headroom when the
means required by 2.7.5.1 or 2.7:5.2 are engaged shall

(a) comply with the heiglit of working space require-
ments of NFPA 70 or CSA4C22.1, whichever is applicable
(see Part 9)

(b) in no case be less than 1 350 mm (53 in.)

2.7.4.6 Control spaces outside the hoistway
intended fordull bodily entry shall have a clear head-
room of ngt less than 2 000 mm (78 in.) or the height of
the equipiment, whichever is the greater.

NOTE:\ For control spaces outside the hoistway not intended for
fullbodily entry, see NFPA 70 or CSA-C22.1, whichever is applica-
ble(see Part 9).

(a) be independent of the elevator driving-machjne
brake, emergency brake, motion controller, and ‘mator
controller

(b) support not less than the unbalanced weigh{f of
the system with no load and up to ratedload (see dlso
2.16.8) in the car and all suspension.zopés in place. The
minimum factor of safety shall be’not less than 3.5, gnd
the materials used shall not havelan elongation of less
than 15% in a length of 50 mm (2 in.) when tested in
accordance with ASTM E’8,

(c) whenin the engaged position, actuate an electrical
device conforming to 2.26.2.34, that shall cause the
power to be removed from the elevator driving-machjne
motor and brake

(d) not cause stresses and deflections that exceed the
applicable(tequirements for the structure(s) to which
the méans transmits load based on 100% of the stgtic
unbalanced weight of the system (see also 2.16.8)

(é) have a sign in conformance with the requirements
of ANSI 7535.2 or CAN/CSA-Z321, whichever is appli-
cable, that shall be prominently posted in the work afea
stating: “WARNING! Engage * " before majin-
taining or inspecting brake, emergency brake, or contfol-
ler. Follow manufacturers instructions for use| of
! " (see 8.6.11.6). Unless the means has bgen
designed to support not less than the unsuspended far
with rated load (see also 2.16.8), it shall also contain the
following wording: “Elevator suspension means mjust
be in place during use.”

NOTE: Substitute name of actual means for
above signage.

“_____ " in|the

(f) be so designed as to prevent accidenftal
disengagement

(g) when engaged, not require electrical power or
completion or maintenance of an electrical circuit]
remain engaged.

2.7.5.1.3 When the means required in 2.7.5.1.] is
engaged, egress from the working area shall be provided
(see also 2.7.3.4.3 and 8.6.11.7).
The use of the car top emergency exit for egress qnd
re-entry is permitted subject to the following:

(a) all edoes of the exit npnning are smooth and {
o

the
to

ee

2.7.5 Working Areas Inside the Hoistway and in the
Pit

2.7.5.1 Working Areas in the Car or on the Car Top.
The requirements of 2.7.5.1.1 through 2.7.5.1.4 shall be
complied with if maintenance or inspections of the ele-
vator driving-machine brake, emergency brake, elevator
motion controller, or motor controller are to be carried
out from inside the car or from the car top.

29

of burrs

(b) means shall be provided to descend safely to the
floor of the car, and subsequently ascend safely to the
car top

(c) the means required in 2.7.5.1.1 shall not be
arranged to be engaged at a position that would permit
a vertical gap between the bottom of the vertical face
of the platform guard and the elevator landing sill.

(10
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2.7.5.1.4 If provided, equipment access panels
in the car for access to equipment outside the car shall
comply with 2.14.2.2(g)(1), (2), and (5) and shall be pro-
vided with
(a) a key-operated lock capable of being locked
without a key

h) an electrical switch that shall cause the power to

(6) The mechanical device shall not require electri-
cal power or the completion or maintenance of an electri-
cal circuit to be maintained in the active position.

2.7.5.2.2  Pit inspection operation, in compliance
with 2.26.1.4, shall be permitted to be provided in the
pit (see 2.26.1.4.4).

be|removed from the driving machine motor and brake
when the access panel is open (see 2.26.2.35)

c) a key that shall be Group 1 Security (see 8.1)

[he access panels shall be kept closed and locked,
shall not be self-closing, and shall be self-locking.

2.7.5.2 Working Areas in the Pit. The requirements
of [2.7.5.2.1 through 2.7.5.2.4 shall be complied with if
mgintenance or inspections of the elevator driving-
mdchine brake or an emergency brake or of elevator
mgtion controllers or motor controllers is to be carried
ouf from the pit.

2.7.5.2.1 The following shall be provided:

a) ameansin compliance with 2.7.5.1.1,2.7.5.1.2, and
2.74.5 shall be provided; or

b) amechanical device shall be provided to stop ver-
tidal car movement to create a vertical clearance as
required by 2.7.4.5 between the floor of the working area
anfl the lowest part of the car, and between the floor
of [the working area and the counterweight where a
cofinterweight guard in conformance with 2.3.2 is not
provided.

(1) The mechanical device shall be able to stop ver-
tichl car movement at up to and including 115% of rated
spged with rated load. The retardation shall notiexceed
that required by 2.22.3 or 2.22.4, as applicable:

(2) The mechanical device shall be/permitted to be

ved into the active position manually or
aufomatically.
(3) When the mechanical. device is in the active
pofition, it shall operate an‘electrical contact, which
when in the open position,shall permit the car to move
only on inspection _operation [see 2.26.1.4.1 and
2.26.9.3(d)]. The electrical contact shall be positively
opened mechanically and its opening shall not depend
solely on springs,

(4) A sign in conformance with the requirements
of IANSLZ535.2 or CAN/CSA-Z321, whichever is appli-
calple, Shall be prominently posted in the work area stat-
ing: “WARNING! Position * " before maintaining

2.7.5.2.3 When the means required in 2.7.5.27
is in the active position, safe and convenient egress front
the working area shall be provided (see also 27.34.3
and 8.6.11.7).
(a) Where the egress is through the landing' door
(1) the landing door shall be openablé from the
hoistway side
(2) the means shall be arranged to provide vertical
clearance of not less than 1 220 mm (48 in.) between the
bottom edge of the platform guard and the elevator
landing
(b) Where the egressds through a separate pit access
door, the door opening\shall not be blocked by the car.

2.7.5.2.4 _ Where maintenance or inspections of
the elevator driving-machine brake or an emergency
brake or of €levator motion controllers or motor control-
lers is tolbe ‘carried out from the pit, and the distance
from thee pit floor to this equipment is more than
2 100mm (83 in.), a means shall be permanently installed
or permanently stored in the pit to provide access to the
equipment.

2.7.5.3 Working Platforms. A platform located in
the car, on the car, or in the hoistway shall be permitted
for access to and maintenance and inspection of equip-
ment in machinery spaces or control spaces in the
hoistway and shall comply with 2.7.5.3.1 through
2.7.5.3.6 (see also 8.6.11.8).

2.7.5.3.1 A working platform shall be perma-
nently installed, and it shall be permitted to be retract-
able. Retractable platforms, that are in the line of
movement of the car or counterweight when in the
operating position, shall operate a working platform
electrical device(s) (see 2.26.2.36) that shall cause the
power to be removed from the elevator driving-machine
motor and brake unless the platform is in its fully
retracted position (see 8.6.11.8).

2.7.5.3.2 A working platfrom shall be able to
support in any position at least 2 000 N (450 Ib), with a
load concentration of at least 1 000 N (225 1b) over an

or inspecting brake, emergency brake, or controller. Fol-

low manufacturers instructions foruse of “ ______ " (see
8.6.11.6).
NOTE: Substitute name of actual device for “______” in the

above signage.

(5) The mechanical device shall be designed to pre-
vent accidental movement from the active position.

30

area of 407000 mm~ (64 1n.-) With a factor of safety of
not less than 5. If the platform is to be used for handling
heavy equipment, the dimensions and the strength of
the platform shall be considered accordingly.

2.7.5.3.3 A working platform shall be provided
with a standard railing conforming to 2.10.2 on the open
or exposed sides where the perpendicular distance
between the edges of the platform and the adjacent

(10)

(10
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hoistway enclosure exceeds 300 mm (12 in.) horizontal
clearance, and the difference in level between the plat-
form and the surrounding surface exceeds 400 mm
(16 in.).

2.7.5.3.4 Where a car or counterweight passes
within 300 mm (12 in.) horizontally from a working

and the stop(s) is in the extended position, an additional
stopping device conforming to 2.25.3.1 and 2.25.3.3
through 2.25.3.5 shall cause the car to stop before it
strikes the movable stop(s). This additional stopping
device shall be rendered ineffective when the stop(s) is
in the retracted position. Any electrical device(s) used
to render the additional stopping device ineffective shall

P}a i.l‘-UL 11T, d ITICAITS Ui‘ PlUi.ﬁL i.lUl L (15(111 lbi. D} 1ICdl il 15 llaLaLdD
shall be provided to a height as measured from the
platform standing surface of not less than 2 130 mm
(84 in.), or not less than the maximum upward move-
ment of the car or counterweight. The means shall be
at least equal in strength and stiffness to 2 mm (0.074 in.)
thick sheet steel. If perforated, it shall reject a ball 25 mm
(1 in.) in diameter.

2.7.5.3.5 Where the access to a working platform
that is in the line of movement of the car or counter-
weight is not through the elevator landing doors, but
through an access panel or door in the hoistway;, it shall
be equipped with a device conforming to the require-
ments of 2.11.1.2(e) to prevent operation of the machine
unless the access panel or door is closed and locked.

2.7.5.3.6 Working platform inspection operation,
in compliance with 2.26.1.4, shall be permitted to be
provided at the location of a working platform. [See
2.7.5.5(b) for additional requirements when the working
platform is in the line of movement of the car.]

2.7.5.4 Working Platforms in the Line of Movement

of the Car or Counterweight. Working platforms in\the

line of movement of the car or counterweight:shall be
permitted

(a) where retractable stops are provided and the car is

(1) below the platform, the travel-of the elevator
shall be limited by a retractable stop(s)\in such a manner
that the car shall be stopped below the platform at least
the distance required for car\top refuge space (see
2.4.12.1)

(2) above the platform) the travel of the elevator
shall be limited by a refractable stop(s) in such a manner
that the car shall be stopped above the platform at least
the distance required in 2.7.4.5; or

(b) where the'elevator is provided with a device con-
forming to(2.4:5.1.1 and 2.7.5.1.2.

2.75:5- Retractable Stops. Retractable stops, where
provided, shall

(@) be equipped with a retractable stop electrical
device(s) (see 2.26.2.37), that shall cause the power to

be in conformance with 2.26.4.3, 2.26.9.3.1(a), 2.26:9.3.2,
and 2.26.9.4.

(c) be operable from outside the hoistway or from
platform.

(d) be able to stop the car traveling,at\115% of rafed
speed with rated load. The retardation shall not excg¢ed
that required by 2.22.3 or 2.22.4, @s applicable.

(e) be so designed as to_jprevent accidenjtal
disengagement.

the

2.7.6 Location of Machinery Spaces, Machine
Rooms, Control Spaces, Control Rooms, and
Equipment

2.7.6.1 Location of Machine Rooms and Conﬂ;ol
Rooms. Elevator machine rooms and control rooins,
where provided, shall not be located in the hoistwajy.

2.7,6.2 Location of Machinery Spaces and Confrol
Spaces. Machinery spaces and control spaces shalll be
permitted to be located inside or outside the hoistway.

NOTE: Inside the hoistway includes, but is not limited to, of or
in the car, on the counterweight, or in the pit.

2.7.6.3 Location of Equipment. The location| of
equipment used directly in connection with the elevator
shall conform to the requirements of 2.7.6.3.1 throygh
2.7.634.

2.7.6.3.1 The electric driving machine shall
located in a machinery space or machine room.

2.7.6.3.2  The motor controller shall be loca
in a machinery space, machine room, control space
control room.

A motor controller shall be permitted to be loca
outside the specified spaces, provided it is enclosed| i
a locked cabinet. The locked cabinet shall be

(a) readily accessible for maintenance and inspect
at all times.

(b) provided with cabinet door(s) or panel(s) that pre
not self-closing, that are self-locking, and that shall{be
kept closed and locked. Keys shall be Group 1 Secutity
(see 8.1).

be

ed
or

be removed from the elevator driving-machine motor
and brake, unless the stops are completely in the
retracted position.

(b) be permitted to be equipped with an electrical
device(s) that permits operation of the car only on
inspection operation when the platform is in the
operating position and the stops are in the fully extended
position. When provided with such an electrical device

31

(c) litby permanently installed electric lighting with a
lighting intensity of at least 200 Ix (19 fc) at the floor level.

(d) located in a space that is provided with natural
or mechanical means to keep the ambient air tempera-
ture and humidity in the range specified by the elevator
equipment manufacturer to ensure safe and normal
operation of the elevator. The temperature and humidity
range shall be permanently posted on the cabinet.
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NOTE (2.7.6.3.2): For electrical clearance requirements, see
NFPA 70 or CSA-C22.1, whichever is applicable (see Part 9).

2.7.6.3.3  Where sheaves and other equipment
(except governors) are located overhead inside the
hoistway, they shall be provided with a means of access
from outside the hoistway conforming to the require-
ments of 2733 1unless thev can bhe inqpprhﬂd and ser-

for the operation of the display devices or the equivalent
for at least 4 h. Where batteries are used, a monitoring
system shall be provided. In the event that during nor-
mal operation of the car, the monitoring indicates insuffi-
cient power to operate the display devices or the
equivalent, the car shall not be permitted to restart after
a normal stop at a landing.

vided from the top of the car.

2.7.6.3.4 Where a governor is located inside the
hojstway, means of access conforming to the require-
m¢nts of 2.7.3.3 and 2.7.3.4 for inspection and servicing
th¢ governor shall be provided from outside the
hojstway. The access opening shall not be required where
a) the governor can be inspected and serviced from
th¢ top of the car or adjacent car, and the governor can
be|tripped for testing from the adjacent car or outside
th¢ hoistway; and means are furnished to prevent move-
mgnt of the car when servicing the governor. A sign
with the words “SECURE CAR AGAINST MOVEMENT
BHFORE SERVICING THE GOVERNOR” shall be prom-
ingntly posted and be visible from the governor. The
sign shall conform to ANSI Z535.2 or CAN/CSA-Z321,
whichever is applicable. The sign shall be of such mate-
rigl and construction that the letters and figures
stamped, etched, cast, or otherwise applied to the face
shall remain permanently and readily legible; and

b) for elevators in a single hoistway, the governor
cal be reset automatically when the car is moved in the
up| direction or the governor can be reset from outside
th¢ hoistway.

2.7.6.4 Means Necessary for Tests. Where an.eleva-
to] driving-machine brake or an emergency, brake, or
an|elevator motion controller or motor. gcontroller is
lodated in the hoistway or pit, means neCessary for tests
that require movement of the car or release of the
dr{ving-machine brake or emergengybrake, shall be pro-
vided and arranged so that they dan be operated from
ouftside the hoistway and shall conform to 2.7.6.4.1
thijough 2.7.6.4.3. These means are also permitted to be
used by elevator personnel for passenger rescue.

2.7.6.4.1 Wheredirect observation of the elevator
drfve sheave or-sepes is not possible from the location
of the means necessary for tests that require movement
of [the car<Or release of the driving-machine brake or
enjergency brake, display devices or the equivalent shall
be|provided. They shall be visible from the location of
th¢ nieans and shall convey the following information

2.7.6.4.2 The means necessary for tests shall,be
permitted to be located within an inspection and test
panel conforming to the requirements of 2.7.6,5.2!

2.7.6.4.3 A means to move the car fsom outside
the hoistway shall be provided and it shall*conform to
the following:

(a) it shall not be dependent on. the availability of
normal power.

(b) it shall be accessible fonoperation by elevator per-
sonnel only with a key that'issGroup 1 Security (see 8.1).

(c) itshall allow the car'to move only with continuous
effort.

(d) if the car issmoved manually, the effort required
to move the cariin’the direction of load imbalance shall
not exceed 400N (90 1bf). If the means used is removable,
it shall be-stored outside the hoistway and access to the
means<hall be with a key that is Group 1 Security. It
shall\be "suitably marked to indicate the machine for
whieh it is intended.

(e) Where the manual effort required to move the car
exceeds 400 N (90 lbf), a means of electrical operation
shall be provided to allow the car to be moved. This
means of electrical operation shall require constant pres-
sure operating devices to move the car, and when acti-
vated, operation of the car by all other operating means
shall be prevented. A failure of a single constant pressure
operating device shall not permit the elevator to move
or continue to move. Where batteries are used for this
electrical operation, a monitoring system shall be pro-
vided. In the event that during normal operation of the
car the monitoring system indicates insufficient power
to move the car, the car shall not be permitted to restart
after a normal stop at a landing.

2.7.6.5 Inspection and Test Panel

2.7.6.5.1 The inspection and test panel shall be
required where any of the following are not accessible
from outside the hoistway:
(a) the devices necessary for the manual reset of the
detection means for ascending car overspeed protection

about the elevator simultaneously

(a) the direction of movement

(b) the reaching of a position within the door
unlocking zone

(c) an indication of the speed

The display devices or the equivalent shall remain
operable during a failure of the normal building power
supply. The power source shall be capable of providing

[see 2.19.1.2(a)(4)], and protection against unintended
car movement [see 2.19.2.2(a)(4)], or
(b) the circuits of the following devices:
(1) the car-safety mechanism switch (see 2.26.2.9)
(2) the car buffer switch, where provided (see
2.26.2.22)
(3) the top and bottom final terminal stopping
devices (see 2.26.2.11)

(10)
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(4) the car and counterweight governor switches,
where provided (see 2.26.2.10)

2.7.6.5.2  The inspection and test panel, where

provided, shall be accessible from outside the hoistway
and shall

(a) be readily accessible for maintenance and inspec-

41 £ o1l o2
O at arr tInes:

2.7.7.1  The machine or control room shall have a
solid ceiling (pit floor, at the normal pit depth) of con-
crete or steel above the machine room or control room,
with a minimum 2 130 mm (84 in.) clearance above the
machine room or control room floor.

2.7.7.2  The ceiling of the machine or control room

(b) have the required devices located behind a locked
door or panel that does not open into the hoistway, that
is not self-closing, that is self-locking, and that shall be
kept closed and locked. Keys shall be of Group 1 Security
(see 8.1).

(c) be provided with a stop switch, conforming to
2.26.2.24.

(d) be lit by permanently installed electric lighting
with a lighting intensity of at least 200 Ix (19 fc) at
the floor level. A switch placed inside or close to the
enclosure shall control lighting of the enclosure.

(e) include the display devices as required by 2.7.6.4.1.

(f) include the “CAR DOOR BYPASS” and
“HOISTWAY DOOR BYPASS” switches where required
by 2.26.1.5.

(g) include the devices necessary for the manual reset
of the detection means for ascending car overspeed pro-
tection [see 2.19.1.2(a)(4)], and protection against
Unintended Car Movement [see 2.19.2.2(a)(4)] where
these devices are not accessible from outside the
hoistway.

(h) where the circuits of the devices in 2.7.6.5.1(b)(%)
through (4) are not accessible from outside the hoistway,
include landing inspection operation in confermance
with 2.26.1.4.4, and that shall be permitted)to render
ineffective the following electrical protective devices,
individually or as a group or groups,\in conformance
with the requirements of 2.26.9.3/1(a), 2.26.9.3.2, and
2.26.9.4:

(1) the car-safety mechanism switch (see 2.26.2.9)

(2) the car buffer switeh, where provided (see
2.26.2.22)

(3) the top andbottom final terminal stopping
devices (see 2.26.2.11)

(4) the carsand counterweight governor switches,
where provided-(see 2.26.2.10)
NOTE (2.7:6:5): For electrical clearance requirements, see

NFPA 70,01 CSA-C22.1, whichever is applicable (see Part 9). See
als02.8:3:3.2.

2.7.6.6 Equipment Exposure to Weather. Machines,

control aqninmon{- chomrac’ and-other manhinnvy shall
£ P t Y = £

shattbe Laya‘ulc of SUStaiig o corcentrated—toad) of
1000 N (225 1bf) on any 2 000 mm? (3 in.%) area, andl it
shall be designed for a live load of 6 kPa (125\Ibf/ ft%)
and loads imposed by rails and / or buffers, if applicalle.

2.7.7.3  The car and counterweight gtiide rails gnd
buffer supports shall be permitted.to €xtend into fhe
machine room and be supported®y'the machine ropm
floor. If the counterweight baffer or buffer suppprt
extends to the machine roomor control room floof;
counterweight safety is 1ot required unless the space
below the machine ropm"is not permanently secutred
against access. If accounterweight buffer is supported
at the machine reom ceiling (pit floor), a counterweight
safety is requiréd;(See 2.6.1 for additional requiremens.)

2.7.7.4 < The solid ceiling (pit floor at normal [pit
depth)shall be permitted to be slotted for the penefra-
tion <ofy equipment (suspension ropes, selector driyes,
eléetrical conduit, rails, buffers, etc.). Passage and guards
shall be provided in conformance with 2.3.2 and 2.10.1
for both the machine or control room and pit. A counfer-
weight guard shall be installed at the pit floor as well
as the machine or control room floor if the counterweight
extends into the machine or control room and 2.3.2.1(a)
does not apply. The guard in the machine or control
room shall extend to the ceiling.

2.7.7.5 Compensating ropes or chains and travel-
ing cables shall not extend into the machine room located
underneath the hoistway:.

2.7.8 Remote Machine Rooms and Control Rooms

Elevators that are provided with remote machine
rooms and/or control rooms shall conform to 2.7]8.1
through 2.7.8 4.

2.7.8.1 Ropes and sheaves leading to the rempte
machine room that penetrate fire barriers shall be fylly
enclosed, and the enclosures shall conform to 2.1.1.1.

2.7.8.2 Rope and sheave enclosures leading| to
the remote machine room shall be protected agaihst
unauthorized access.

not be exposed to the weather unless they are suitable
for the application.

2.7.7 Machine Rooms and Control Rooms
Underneath the Hoistway

When a machine room or control room is located
underneath the hoistway, it shall conform to 2.7.7.1
through 2.7.7.5.

2.7.8.3 Permanent means of access shall be pro-
vided to the enclosures for inspection, repair, and main-
tenance of hoist ropes passing over sheaves that are
not located in the hoistway or remote machine rooms.
Access doors to these enclosures shall be provided at
each sheave location, conforming to 2.7.3.4. Access open-
ings shall be provided for inspection and maintenance
of hoist ropes passing over sheaves and shall conform
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to 2.7.3.4. A stop switch meeting the requirements of
2.26.2.23, a permanent electric duplex receptacle, a light
switch, and light shall be provided in the enclosures
immediately inside the access doors and openings.

2.7.8.4 A permanent means of communication
between the elevator car and remote machine room and

detecting systems, for pit sump pumps, and for heating
and lighting the hoistway and/or the machinery space,
machine room, control space, or control room shall be
permitted to be installed inside the hoistway, machinery
space, machine room, control space, or control room.

2.8.2.3 Bondmg conductors from the hghtmng pro-

: 1 11l 1 . T |
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2.1.9 Lighting, Temperature, and Humidity in
Machinery Spaces, Machine Rooms, Control

Spaces, and Control Rooms

2.7.9.1 Lighting. Permanently installed electric
lighting shall be provided in all machinery spaces,
mgdchine rooms, control spaces, and control rooms. The
illimination shall be not less than 200 Ix (19 fc) at the
flopr level, at the standing surface of a working platform
(see 2.7.5.3), or at the level of the standing surface when
th¢ car is in the blocked position (see 2.7.5.1). The light
swiitch shall be located at the point of entry

a) for machinery spaces and control spaces, and

b) for machine rooms and control rooms, inside the
m and where practicable on the lock-jamb side of
access door

ro

thg

2.7.9.2 Temperature and Humidity. Machinery
hces, machine rooms, control spaces, and control
ms shall be provided with natural or mechanical
ans to keep the ambient air temperature and humid-
in the range specified by the elevator equipment
nufacturer to ensure safe and normal operation of
elevator. The temperature and humidity range shall
permanently posted in the machine room, ccontrol
m, control space, or where specified by, the-equip-
nt manufacturer, in the machinery spacé.
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SECTION 2.8

DUIPMENT IN HOISTWAYS, MACHINERY SPACES,

MACHINE ROOMS, CONTROL SPACES, AND
CONTROL ROOMS

2.8.1 Equipment Allowed

m

Dnly machinery-and equipment used directly in con-
Ftion with the¢levator shall be permitted in elevator
stways, machinery spaces, machine rooms, control
hces, and/control rooms.

ne
ho

sp

.2 ‘Electrical Equipment and Wiring

8.2 1
wiring shall conform to NFPA 70 or CSA-C22.1, which-
ever is applicable (see Part 9).

2.8.2.2 Only such electrical wiring, raceways,
cables, coaxial wiring, and antennas used directly in
connection with the elevator, including wiring for sig-
nals, for communication with the car, for lighting, heat-
ing, air conditioning, and ventilating the car, for fire
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cal metal bodies in the hoistway such as elevator rails
and vertical wireways shall be permitted to be installed
in the hoistway as required by NFPA 780; or
CAN/CSA-B72, whichever is applicable (see Part9). The
lightning protection system grounding dowanconductor
shall not be permitted in the hoistway, dixd the elevator
rails shall not be used as the lightning protection system
grounding down conductor. Bonding conductors
installed in the hoistway shall not interfere with the
operation of the elevator.

2.8.3 Pipes, Ducts, Tanks, and Sprinklers

2.8.3.1 Steam@nd hot-water pipes shall be permit-
ted to be installed~in hoistways, machinery spaces,
machine rooms;control spaces, and control rooms for the
purpose oféheating these areas only, subject to 2.8.3.1.1
through.2.8:3.1.3.

2.8.3.1.1 Heating pipes shall convey only
low~pressure steam [100 kPa (15 psi) or less] or hot water
[100°C (212°F) or less].

2.8.3.1.2  All risers and return pipes shall be
located outside the hoistway. When the machinery
space, machine room, control space, or control room is
located above the roof of the building, heating pipes for
the machinery space, machine room, control space, or
control room shall be permitted to be located in the
hoistway between the top floor and the machinery space,
machine room, control space, or control room.

2.8.3.1.3 Traps and shutoff valves shall be pro-
vided in accessible locations outside the hoistway.

2.8.3.2 Ducts shall be permitted to be installed in
the hoistway, machinery space, machine room, control
space, or control room for the purpose of heating, cool-
ing, ventilating, and venting these areas only and shall
not encroach upon the required clearances.

2.8.3.3  Sprinkler systems conforming to NFPA 13
or the NBCC, whichever is applicable (see Part 9), shall
be permitted to be installed in the hoistway, machinery
Space, machine room, COIIol space, Of CONtrol Toom
subject to 2.8.3.3.1 through 2.8.3.3.4.

2.8.3.3.1  Allrisers shall be located outside these
spaces. Branch lines in the hoistway shall supply sprin-
klers at not more than one floor level. When the machin-
ery space, machine room, control space, or control room
is located above the roof of the building, risers and
branch lines for these sprinklers shall be permitted to
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be located in the hoistway between the top floor and
the machinery space, machine room, control space, or
control room.

2.8.3.3.2 In jurisdictions not enforcing the
NBCC, where elevator equipment is located or its enclo-
sure is configured such that application of water from

2.8.4 Electrical Heaters
Listed/certified electrical heaters shall be permitted.

2.8.5 Air Conditioning

Air conditioning equipment is permitted to be
installed in machinery spaces, machine rooms, control

BlJl il l}\}tflb LUu}d CaustT Ul lbafc ﬁ}CVQ'LUl Ul)tflai.iul L, ITICAIlS
shall be provided to automatically disconnect the main
line power supply to the affected elevator and any other
power supplies used to move the elevator upon or prior
to the application of water.

(a) This means shall be independent of the elevator
control and shall not be self-resetting.

(b) Heat detectors and sprinkler flow switches used to
initiate main line elevator power shutdown shall comply
with the requirements of NFPA 72.

(c) The activation of sprinklers outside of such loca-
tions shall not disconnect the main line elevator power
supply. See also 2.27.3.3.6.

2.8.3.3.3 Smoke detectors shall not be used to
activate sprinklers in these spaces or to disconnect the
main line power supply.

2.8.3.3.4 In jurisdictions not enforcing the

NBCC, when sprinklers are installed not more than
600 mm (24 in.) above the pit floor, 2.8.3.3.4(a) and (b)
apply to elevator electrical equipment and wiring in the
hoistway located less than 1200 mm (48 in.) above the
pit floor, except earthquake protective devices confornr-
ing to 8.4.10.1.2(d); and on the exterior of the carsat the
point where the car platform sill and the lowest\landing
hoistway door sill are in vertical alignment(

(a) Elevator electrical equipment shall be weather-
proof (Type 4 as specified in NEMA-\250).

(b) Elevator wiring, except traveling cables, shall be
identified for use in wet locatiens in accordance with
‘the requirements in NFPA 70.

2.8.3.4 Other pipes.or ducts conveying gases,
‘vapors, or liquid and not used in connection with the
“operation of the elevator shall not be installed in any
‘hoistway, machinery space, machine room, control
Space, or contrel room. Where a machinery space,
‘machine rgom; control space, control room, or hoistway
extend above the roof of a building, pipes shall be per-
mitted from roof drains to the closest point where they
cartbe diverted out of this space. Pipes shall be covered
to-prevent leakage or condensate from entering the

3 1 ; 1. 1
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areas only, subject to 2.8.5.1 through 2.8.5.5.

2.8.5.1 Air conditioning equipment shall’not|be
located directly above elevator equipment;
2.8.5.2  The clear headroom below/suspended fair

conditioning equipment shall conform to 2.7.4.

2.8.5.3 Means shall be prdvided to collect gnd
drain condensation water from these spaces. Condensa-
tion drains shall not be located directly above elevator
equipment. Drains cofinected directly to sewers shall
not be installed.

2.8.5.4 Safejand convenient access within the gle-
vator machinery space, machine room, control space} or
control ropm shall be provided to the air-conditionjng
equipnient for servicing and maintaining.

NQTE:V See also 2.7.3.1.

2.8.5.5 There shall be no exposed gears, sprockets,
belts, pulleys, or chains.

NOTES (2.8.5):

(1) See 2.8.3.2 for requirements for duct work.

(2) These requirements do not pertain to air-conditioning eqiip-
ment used to cool selective elevator equipment.

2.8.6 Miscellaneous Equipment

Enclosed moving, rotating, hanging machindry,
equipment, stationary decorative lighting, stationary
signage or other stationary special effects devides,
securely attached to either one or more of the car, coyin-
terweight, or hoistway shall be permitted, provided that
the elevator, including the equipment and devices, cpn-
forms to 2.4, 2.5, 2.8.1, 2.14.2.1.1, 2.15.7, 8.2.2.1, and
8.2.9.1. Any unenclosed moving, rotating, or hanging
machinery or equipment, attached to the exterior of the
car or counterweight, interior of the hoistway, extetior
of the car, or any other elevator equipment in the
hoistway is prohibited unless it is used in conjunctjon
with the designed use of the elevator.

MachiNery Space, IMAcine TOOMm, COIMTOL SPace, COMtrot
room, or hoistway.

2.8.3.5 Where permitted and provided, pipes,
drains, and tanks, or similar equipment that contains
liquids, shall not be located directly above the elevator
equipment and shall not encroach upon the required
clearances in the hoistway, machinery space, machine
room, control space, or control room.
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SECTION 2.9
MACHINERY AND SHEAVE BEAMS, SUPPORTS, AND
FOUNDATIONS

2.9.1 Supports Required

Machines, machinery, sheaves, and hitches shall be
supported by overhead beams, structural floors, struc-
tural walls, or guide rails.
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2.9.1.1 Machines, machinery, and sheaves shall be
so supported and maintained in place as to prevent
any part from becoming loose or displaced under the
conditions imposed in service.

2.9.1.2 Supporting beams, if used, shall be of steel
or reinforced concrete.

2.9.3 Securing of Machinery and Equipment to
Beams, Foundations, Guide Rails, Structural
Walls, or Floors

2.9.3.1 Overhead Beams and Floors

2.9.3.1.1  Where overhead beams and floors are
used to support machinery or equipment, the machinery

2.9.1.3 Beams are not required under machine(s),
sh¢ave(s), and machinery or control equipment that is
supported on floors, provided such floors are designed
anfl installed to support the load imposed thereon, or
where supported by guide rails or structural walls
depigned to meet the requirements of 2.9.3.3.

2.9.2 Loads on Machinery and Sheave Beams,
Floors, or Foundations and Their Supports

2.9.2.1 Overhead Beams, Floors, and Their
Supports. Overhead beams, floors, and their supports
shqll be designed for not less than the sum of the follow-
ing loads:

a) the load resting on the beams and supports, that
shpll include the complete weight of the machine,
sh¢aves, controller, governor, and any other equipment,
together with that portion, if any, of the machinery space,
mgdchine room, control space, or control room floor sup-
pokted thereon

b) two times the sum of the tensions in all wire ropes
supported by the beams, floors, and their supports with
rated load in the car

NQTE [2.9.2.1(b)]: These tensions are doubled to take-.care of
accelerations and decelerations.

2.9.2.2 Foundations, Beams, and\'Floors for
Mdchinery and Sheaves Not Located Directly Over the
Haistway. The supports for machines and sheaves
lodated below or at the sides of the‘hoistway shall meet
th¢ requirements of 2.9.2.2.1 through 2.9.2.2.4.

2.9.2.2.1 The foundation shall support the total
wdight of the machine; sheaves, and other equipment,
anfl the floor, if any.

2.9.2.2.2 ( The sheave beams and the foundation
ts shall withstand two times the vertical force compo-
nt actingthereon as a result of the tension in all the
bpension ropes, less the weight of the machine or
Paves.

bo
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or equipment shall be secured to and supported on ox
from the top of overhead beams or floors, except for the
following equipment:

(a) secondary or deflecting sheaves of traction
elevators

(b) devices and their accessories for ¥miting or
retarding car speed

2.9.3.1.2  Securing bolts or fastenings are not
required where sound isolation in compression is used
between bases of machinery or equipment and support-
ing beams or floors.

2.9.3.2 Beams or Foundations Supporting Machinery
and Sheaves Not Located Directly Over the Hoistway

2.9.3.2.1 *Machines and sheaves located below
or at one side of a hoistway shall be anchored to beams,
foundatigns, or floors with bolts, conforming to ASTM
A 307,<of sufficient size and number to withstand the
applicable load conditions specified in 2.9.2.2. Based on
thése’initial loads, total tension in anchor bolts shall not
eXceed 85 MPa (12,000 psi) of net section, and the total
shear shall not exceed 60 MPa (9,000 psi) of actual area
in the shear plane. (See also 2.9.3.5.)

2.9.3.2.2 Where bolts are used through greater
than 5 deg sloping flanges of structural shapes, the bolt
heads shall be of the tipped or beveled head type or
shall be fitted with beveled steel washers, and nuts on
greater than 5 deg sloping flanges shall seat on beveled
steel washers.

2.9.3.3 Securing of Machines, Sheaves, Equipment,
and Hitches to Guide Rails or Structural Walls

2.9.3.3.1 Machines, sheaves, equipment, and
hitches shall be permitted to be secured to and sup-
ported by the guide rails or structural walls, provided
that the tension in the hoisting ropes and the weight of
the equipment will not develop direct tensions in the
bolts or rivets.

2.9.3.3.2  Securing bolts or fastenings are not
required where sound isolation in compression is used

2.9.2.2.3 The sheave beams and the foundation
bolts shall withstand two times the horizontal force com-
ponent, if any, acting thereon as a result of the tension
in all the suspension ropes.

2.9.2.2.4 The foundation shall withstand two
times the overturning moment, if any, acting thereon as
a result of the tension in all the suspension ropes.
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between bases of machinery or equipment and their
supports.

2.9.3.3.3 Bolts used to secure equipment to the
guide rails or structural walls shall conform to ASTM
A 307, and be of sufficient size and number to withstand
the applicable load conditions specified in 2.9.2.2. Based
on these initial loads, total tension in support bolts shall
not exceed 85 MPa (12,000 psi) of net section, and the
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total shear in bolts and rivets shall not exceed 60 MPa
(9,000 psi) of actual area in the shear plane. The require-
ments of 2.9.3.2.2 for bolts and 2.9.3.4.3 and 2.9.3.4.4 for
hitch plates shall also apply. The stresses in welds due
to tensions in the hoisting ropes shall not exceed 55 MPa
(8,000 psi) on the throat area of the welds. (See also
2935)

2.9.4 Allowable Stresses for Machinery and Sheave
Beams or Floors, Their Supports, and Any
Support Members That Transmit Load to the
Guide Rails or Structural Walls

2.9.4.1 The unit stresses for all machinery and
sheave beams and floors and their supports, based on

2.9.3.3.4  Guide rails used to support machines,
equipment, sheaves, and hitches shall meet the require-
ments of 2.23.4.

2.9.3.4 Overhead Hoisting-Rope Hitches

2.9.3.4.1 Where hoisting ropes are secured to the
structure above a hoistway, the hitch plates and hitch-
plate blocking beams, where used, shall be secured to
and mounted on top of overhead beams, machine beams,
or on top of auxiliary beams connected to the webs of
overhead beams.

2.9.3.4.2 Hitch plates, blocking, or auxiliary
beams shall be secured by bolts conforming to ASTM
A 307, rivets conforming to ASTM A 502, or welding
conforming to 8.8, and shall be so located that the tension
in the hoisting ropes will not develop direct tensions in
the bolts or rivets. Where bolts and rivets are subjected
to shearing stresses due to tension in the hoisting ropes,
the total shear shall not exceed 60 MPa (9,000 psi),éf
actual area in the shear plane. The stresses in welds due
to tensions in the hoisting ropes shall not exceed .55 MPa
(8,000 psi) on the throat area of the welds. (See also
29.35)

2.9.3.4.3 The hitch plate supporting structure
shall be designed to withstand twe-times the sum of
the tensions in all hoisting ropes attached to the hitch
plates. (See also 2.15.13.)

2.9.3.4.4  Total stresses in hitch plates and hitch-
plate shapes shall not\exceed 85 MPa (12,000 psi).

2.9.3.5 Bolts\Made of Steel. Bolts made of steel
used to comply with the requirements of 2.9.3.2.1,
2.9.3.3.3, and’ 2.9.3.4.2 having a greater strength than
specifiéd by ASTM A 307 shall be permitted, provided
thatsthe maximum allowable stresses increased propor-
tionally based on the ratio of the ultimate strengths.
Elongation shall conform to the requirements of the cor-

thetoadscomputedasspecifredimr2:9-2-or 2:5-6;, which-
ever is greater, shall not exceed 80% of those permit
for static loads by the following standards:

(a) Structural Steel. AISC Book No. 18326
CAN/CSA-516.1, whichever is applicable/(see Part
(b) Reinforced Concrete. ANSI}ACI 318

CANB3-A23.3, whichever is applicable*(see Part 9).

2.9.4.2
elevator loads supported on the beams or floor, excq
those due to the elevator loads, 100% of the permit
stresses are permitted.

Where stresses due to loads, other than
ed
ed

2.9.4.3 Cast Metals in Tension or Bending. ast
metals having ah-elongation of less than 20% in a length
of 50 mm (2\in:), when measured in accordance with
ASTM E 8,-that are subject to tension or bending, shall
not bedused to support machinery or equipment frpm
guide tails or structural walls.

2.9.5 Allowable Deflections of Machinery and
Sheave Beams, Their Supports, and Any
Support Members Loaded in Bending That
Transmit Load to Guide Rails or Structural
Walls

The allowable deflections of machinery and shegve
beams, their immediate supports, and any suppprt
members loaded in bending that transmit load to gujde
rails or structural walls under static load shall not excg¢ed
Y666 Of the span.

2.9.6 Allowable Stresses Due to Emergency Braking

Machinery and sheave beams, supports, any support
members that transmit load to guide rails or structiral
walls and any fastenings subject to forces due to fhe
application of the emergency brake (see 2.19.4) shalllbe
designed to withstand the maximum forces developed
during the retardation phase of the emergency braking
so that the resulting stresses due to the emergency brhk-
ing and all other loading acting simultaneously, if appli-
cable, shall not exceed those specified in 2.9.4.

responding ASTM specification.

2.9.3.6 Cast Metals in Tension or Bending. Cast
metals having an elongation of less than 20% in a length
of 50 mm (2 in.), when measured in accordance with
ASTM E 8, that are subject to tension or bending, shall
not be used to support machinery or equipment from
the underside of overhead beams or floors.
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SECTION 2.10
GUARDING OF EQUIPMENT AND STANDARD
RAILING

2.10.1 Guarding of Equipment

In machinery spaces, machine rooms, control spaces,
and control rooms, the following shall be guarded to
protect against accidental contact:
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(a) driving-machine sheaves and ropes whose vertical
projection upon a horizontal plane extends beyond the
base of the machine, unless the driving-machine sheave
is so located as to minimize the possibility of contact

(b) sheaves

(c) exposed gears, sprockets, tape or rope sheaves, or
drums of selectors, floor controllers, or signal machines,

2.11.1.2 Emergency Doors in Blind Hoistways.
Where an elevator is installed in a single blind hoistway,
there shall be installed in the blind portion of the
hoistway an emergency door at every third floor, but
not more than 11 m (36 ft) from sill to sill, conforming
to the following:

(a) The clear opening shall be at least 700 mm (28 in.)

anfl their driving ropes, chains, or tapes

d) keys, keyways, and screws in projecting shafts
Handwinding wheels and flywheels that are not
guprded shall have yellow markings.

2.10.2 Standard Railing

A standard railing shall be substantially constructed
of |[metal and shall consist of a top rail, intermediate
rail or equivalent structural member or solid panel, and
tog-board.

2.10.2.1 Top Rail. The top rail shall have a smooth
face, and the upper surface shall be located at a verti-
height of 1 070 mm (42 in.) from the working surface.

2.10.2.2 Intermediate Rail, Member, or Panel. The
infermediate rail or equivalent structural member or
solid panel shall be located approximately centered
befween the top rail and the working surface.

2.10.2.3 Toe-Board. The toe-board shall be securely
fagtened and have a height not less than 100 mm (4 in.)
abpve the working surface.

2.10.2.4 Strength of Standard Railing. A standard
railing shall be capable of resisting anywhere alongits
lerfgth the following forces when applied separately,
without deflecting more than 75 mm (3 in.) and ‘without
pefmanent deformation:

a) a force of at least 890 N (200 Ibf) applied in any
lateral or downward vertical direction, at any point
aldng the top rail.

b) a force of at least 666 N_(150 Ibf) applied in any
latpral or downward vertical direction at any point along
the center of the intermediaté rail, member, or panel. If
th¢ standard railing is.asolid panel extending from the
top rail to the toe-bdard, the application of the force
specified in 2.10.2:4(a) shall be considered to meet the
requirements of 2.10.2.4(b).

c) a force™of225 N (50 Ibf) applied in a lateral direc-
tion to the toé-board.

su
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SECTION 2.11

wide and 2 030 mm (80 in.) high.

(b) It shall be easily accessible and free from fixed
obstructions.

(c) It shall be either of the horizontally sliding or
swinging single-section type, irrespective 6fthe type of
door installed at other landings.

(d) It shall be self-closing and self-locking and shall
be marked, in letters not less than 50 mm (2 in.) high,
“DANGER, ELEVATOR HOISTWAY.”

(e) It shall be provided with an electromechanical
device that will prevent the operation of the driving
machine unless the dgeft is closed and locked (see
2.26.2.25).

(f) It shall be wnlocked from the landing side only
through the useyof a cylinder-type lock, having not less
than five pins or five discs. The cylinder lock shall

(1)1t be unlocked by any key that will open any
otherlock or device used for any purpose in the building

(2) be so designed that the key shall be removable
only in the locked position

(¢) It shall be openable from the hoistway side with-
out the use of a key.

(h) The key shall be of Group 1 Security (see 8.1). This
key shall also be made available to emergency personnel
during an emergency.

(i) A hinged self-closing barrier independent of the
door shall be installed horizontally across the entrance
on the hoistway side at a height of 1070 mm (42 in.).
The barrier shall not open into the hoistway.

2.11.1.3 Telephone as Alternative to Emergency
Doors. Where an elevator is installed in a single blind
hoistway, and there are no landings from which to gain
access through an emergency door, a means of two-way
conversation conforming to 2.27.1.1.4 shall be provided.

NOTE: Examples are pulp mills, grain elevators, dams, or similar
locations.

2.11.1.4 Access Openings for Cleaning of Car and
Hoistway Enclosures. Nonremovable sliding or swing

PROTECTION OF HOISTWAY OPENINGS
2.11.1 Entrances and Emergency Doors Required

2.11.1.1 Hoistway Landing Entrances. All elevator
hoistway landing openings shall be provided with
entrances that shall guard the full height and width of
the openings. Entrances shall be atleast 2 030 mm (80 in.)
in height and 800 mm (31.5 in.) in width.
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panels or doors in the hoistway conforming to
2.11.1.2(d), (f), (g), and (i) shall be permitted for access
to car or hoistway transparent enclosures for cleaning
purposes. An electromechanical device shall be pro-
vided that will prevent the operation of the driving
machine unless the access panels or doors are closed
and locked (see 2.26.2.32). Keys used to unlock the access
panels or doors shall be Group 2 Security (see 8.1).
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2.11.2 Types of Entrances

2.11.2.1 Passenger Elevators. For passenger eleva-
tors, entrances shall be one of the following types:

(a) horizontally sliding

(b) horizontally swinging, single-section

(c) combination horizontally sliding and swinging

and the location of the door openings is such that the
100 mm (4 in.) dimension specified cannot be main-
tained, the distance specified is permitted to be increased
to not more than 125 mm (5 in.) where horizontally
sliding doors are used.

2.11.4.2 For elevators with automatic or continu-

(@) hand- or power-operated vertically shiding that
slide up to open

2.11.2.2 Freight Elevators. For freight elevators,
entrances shall be one of the following types:

(a) horizontally sliding

(b) swinging, single-section

(c) combination horizontally sliding and swinging

(d) center-opening, two-section horizontally swing-
ing, subject to restrictions of 2.11.2.3

(e) vertically sliding biparting counterbalanced (see
2.16.4)

(f) vertically sliding counterweighted, single- or
multisection

2.11.2.3 Limitations of Use of Center-Opening Swing-
ing Entrances. Center-opening swinging entrances
shall be permitted only

(a) for freight elevators that can be operated only from
the car; or

(b) for freight elevators not accessible to the general
public that can be operated from outside the hoistway,
and that are located in factories, warehouses, garages,
and similar industrial buildings.

2.11.3 Closing of Hoistway Doors

2.11.3.1 Horizontally sliding or single-section
swinging doors of automatic-operatiofielevators shall
be provided with door closers arrariged to close an open
door automatically if the car, for any reason, leaves the
landing zone.

2.11.3.2  On centerfopening doors, if there is an
interlock on only one(panel, the door closer required
by 2.11.3.1 shall be provided on the leading panel that
operates in the apposite direction (see 2.11.11.7).

2.11.4 Location of Horizontally Sliding or Swinging
Hoistway Doors

HorizZontally sliding or swinging doors shall be so
located that the distance from the hoistway face of the
doots to the edge of the hoistway landing sill, measured

OUS-PIESSUTE Operatiorn, 19T (0751 for swingjng
doors and 57 mm (2.25 in.) for sliding doors, except that

(a) freight elevators not accessible to the geretal ptib-
lic, and that are located in factories, warehouses;/garages,
and similar industrial buildings are pertitted to have
single-section or center-opening two=section horizpn-
tally swinging doors conforming to\2:11.4.1; or

(b) for swinging doors used on-elevators with ayto-
matic and continuous-pressure Operation, the distapce
shall be permitted to be incteased from 19 mm to 57 thm
(0.75 in. to 2.25 in.) if such doors are emergency doprs
conforming to 2.11.}. (See also 2.14.4.5.)

2.11.5 Projection.of Entrances and Other Equipmept
Beyond.the Landing Sills

an

ill,

Entrances*and equipment shall not project into
elevator hoistway beyond the line of the landing {
except for

(1) equipment required for interlocking, indicator qnd
signal devices, and door operating devices

(b) vertical slide entrances

2.11.6 Opening of Hoistway Doors

2.11.6.1 When the car is within the unlocking
zone, the hoistway doors shall be openable by hgnd
from within the car without the use of tools.

2.11.6.2 Means shall not be provided for lock
out of service the doors at

(a) the top terminal landing

(b) the bottom terminal landing

(c) the designated and alternate landings for elevatprs
equipped with Phase I Emergency Recall Operatipn,
when Phase I is effective

(d) no landing for elevators equipped with Phas¢ II
Emergency In-Car Operation when Phase 1II is effectfive

ng

2.11.6.3 Egress from the interior of the car to gny
elevator landing by means of the car and hoistway doprs
shall be unrestricted once the car and hoistway doprs
are open.

from the face of the door section iearest to the car, shait
be not more than the requirements specified in 2.11.4.1
and 2.11.4.2.

2.11.4.1  For elevators that can be operated only
from the car, 100 mm (4 in.), except that where new
elevators are installed in existing multiple hoistways or
where alterations involving replacement of the doors
are made to existing elevators in multiple hoistways,
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2.11.6.4 Handles or other means provided for
operation of manually operated doors shall be so located
that it is not necessary to reach the back of any panel,
jamb, or sash to operate them.

2.11.7 Glass in Hoistway Doors

Glass in hoistway doors shall conform to 2.11.7.1 and
2.11.7.2.
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2.11.7.1 Vision Panels. Manually operated or self-
closing hoistway doors of the vertically or horizontally
sliding type, for elevators with automatic or continuous-
pressure operation, shall be provided with a vision
panel. Vision panels shall not be required at landings
of automatic operation elevators where a hall position
indicator is provided. In multisection doors, the vision

(d) Grille edges shall be free of burrs and beveled.
(e) Grilles shall be installed on the hoistway side of
the door.

2.11.7.2 Glass Doors. Where provided, glass
hoistway doors shall conform to 2.11.7.2.1 through
2.11.7.2.5.

pahel is required in one section only, but is permitted
to [be placed in all sections. All horizontally swinging
elgvator doors shall be provided with vision panels.
Vigion panels are permitted for any type of hoistway
dopr.

Where required or used, vision panels shall conform
2.11.7.1.1 through 2.11.7.1.7.

2.11.7.1.1  The area of any single vision panel
11 be not less than 0.015 m? (24 in.?), and the total
a of one or more vision panels in any hoistway door
11 be not more than 0.055 m? (85 in.?).

2.11.7.1.2  Each clear panel opening shall reject
all 150 mm (6 in.) in diameter.

2.11.7.1.3 Muntins used between panel sections
shall be of noncombustible material and of substantial
construction.

2.11.7.1.4 Panel opening shall be glazed with
her of the following;:
a) clear wire glass not less than 6 mm (0.25 in.)
b) other transparent glazing material not less than
6 thm (0.25 in.) thick that meets the impact safety stans
dajrd 16 CFR Part 1201 or CAN/CGSB-12.1, CAN/
C{SB-12.11, or CAN/CGSB-12.12, whichever is applica-
blg (see Part 9)

2.11.7.1.5 The center of the panel shall'be located
noft less than 1300 mm (51 in.) and'nét more than
1700 mm (67 in.) above the landing, except that for
vertically sliding biparting counterbalanced doors, it
shqll be located to conform torthe‘dimensions specified
indofar as the door design will permit.

2.11.7.1.6 Visionpanels in power-operated
doprs shall be substantially flush with the surface of the
larjding side of the door.

2.11.7.1.7../ Vision panels shall be protected by
protective grilles made of steel not less than 1.4 mm
(04055 in)nthick, in accordance with the following
spegcifieations:

a)\Grilles shall be sized to fit within or over the vision
panel frame and completely cover the vision panel open-
ing in the hoistway door.

(b) Grilles shall be secured by means that deter
removal by common tools.

(c) Grilles shall contain openings that shall be not
larger than 19 mm X 19 mm (0.75 in. X 0.75 in.) in
diameter. Such openings shall be spaced at 25 mm (1 in.)
center-to-center.

to

sh.
arg

sh

ah

.
=

€

40

2.11.7.2.1 The glass shall be laminated glass con=
forming to 16 CFR Part 1201 or CAN/CGSB-12.1. Mark-
ings as specified in the applicable standard shall'be’on
each separate piece of glass and shall remainxvisible
after installation.

2.11.7.2.2  The glass shall be notdess than 60%
of the total visible door panel surface area as seen from
the landing side of the doors. Door; lap shall not be used
in calculating glass size.

2.11.7.2.3 In powetzeperated doors, the glass
panel shall be substantjdlly flush with the surface of the
landing side of the deor:

2.11.7.2.4  A-honglass edge shall be provided on
the leading edge of the door panel.

2.11.7.2.5 The glass door shall conform to
2.11.11,5.7)for horizontally sliding type entrances,
2.11.124 for vertically sliding type entrances, or 2.11.13.3
for swinging entrances.

2/11.8 Weights for Closing or Balancing Doors

Hoistway door weights, where used for closing or
balancing doors, shall be guided or restrained to prevent
them from coming out of their runway. The bottom of
the guides or other restraining means shall be so con-
structed as to retain the weights if the weight suspension
means breaks.

2.11.9 Hoistway Door Locking Devices and Power
Operation

2.11.9.1 Locking Devices. Doors shall be provided
with door locking devices conforming to 2.12.

2.11.9.2 Power Operation. Where hoistway doors
are power operated or are opened or closed by power,
their operation shall conform to 2.13.

2.11.10 Landing-Sill Guards, Landing-Sill
Illumination, Hinged Landing Sills, and
Tracks on Landings

2.11.10.1.1

Landing sills shall be guarded on the
underside with guard plates of smooth metal not less
than 1.4 mm (0.055 in.) thick, extending the full width of
the car sill exposed to the landing entrance, and securely
fastened in place. Landing sill guards are not required
for

(a) vertically sliding biparting counterbalanced doors
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(b) vertically sliding counterweighted doors that slide
down to open

(c) elevators where the landing sills do not project
into the hoistway

2.11.10.1.2  Where a car leveling device is pro-
vided and the hoistway edge of the sill is either flush

not be used to support the weight of the wall over the
frame.

2.11.11.3.2 Where decorative material is applied
to listed / certified frames, it shall conform to the require-
ments of the certifying organization.

2.11.11.4 Hangers. Hangers shall conform to

WiLIl O lJlUjCLl.b ill‘lU L}le IlUib‘le_y, LllC Sudld blld‘ll IldVC
a straight vertical face extending below the sill not less
than the depth of the leveling zone plus 75 mm (3 in.).
Where the sill projects inward from the hoistway enclo-
sure, the bottom of the guard shall also be beveled at
an angle of not less than 60 deg and not more than 75 deg
from the horizontal, or the guard shall be extended from
the hoistway edge of the landing sill to the top of door
hanger pocket of the entrance next below.

2.11.10.1.3  Where no car leveling device is pro-
vided and the sill projects inward from the general line
of the hoistway, the guard shall be either beveled at an
angle of not less than 60 deg and not more than 75 deg
from the horizontal, or have a straight vertical face
extending from the hoistway edge of the landing sill to
the top of door hanger pocket of the entrance below.

2.11.10.2 Illumination at Landing Sills. The build-
ing corridors shall be so lighted that the illumination at
the landing sills, when an elevator is in service, shall be
not less than 100 Ix (10 fc).

2.11.10.3 Hinged Hoistway Landing Sills. Hinged
hoistway landing sills provided in connection with verti-
cally sliding, biparting, counterbalanced doors offreight
elevators shall be hinged on the landing side*so that
| they can be lowered only when the landing’doors are
| in the fully opened position.

2.11.11 Entrances, Horizontal Slide/Type

2.11.11.1 Landing Sills. Landing sills shall
1 (a) be of metal and of sufficient strength to support
‘| the loads to be carried by.the sills when loading and
unloading the car, and.be secured in place

(b) be substantially-flush with the floor surface of the
elevator landing$,

(c) be so designed and maintained as to provide a
secure foothold over the entire width of the door opening

2.11:11.2 Hangers, Tracks, and Track Supports.
Hangers, tracks, and their supports and fastenings for
doors shall be constructed to withstand, without dam-
age or appreriahlp deflection, an impnqu static load

2.11.11.4.1 and 2.11.11.4.2.

2.11.11.4.1 Means shall be provided to prevent
the hangers from jumping the track.

2.11.11.4.2  Stops shall be provided in
entrance assembly to prevent hangers ffom overrunn
the end of the track.

2.11.11.5 Panels. DPanels shall conform
2.11.11.5.1 through 2.11.11..5.8.

2.11.11.5.1 Thepanels shall overlap the top gnd
sides of the opening, and each other, in the casq of
multispeed entrances; by not less than 13 mm (0.5 ip.).
Where entrarices without frames are used, the overlap
shall extend the thickness of the facing used to finfish
the opening'plus 13 mm (0.5 in.) or more.

he
ng

to

2:11.11.5.2  The clearance shall not exceed 10 nm
(0.875n.) between
(a) the panel and the frame
(b) the panel and the wall, where entrances without
frames are used in masonry or concrete
(c) related panels of multispeed entrances
(d) the panel and the sill measured vertically

2.11.11.5.3 Theleading panel edge of side-opgn-
ing entrances shall not close into pockets in the strjike
jamb and shall be smooth and free of sharp projectigns.

2.11.11.5.4  The meeting panel edges of cenfer-
opening entrances shall be smooth and free of sharp
projection.
The meeting panel edges of center-opening entranges
shall be protected with not less than one resilient miale
member extending the full height of the panel. The repil-
ient members shall be permitted to interlock by not mpre
than 10 mm (0.375 in.).
When in the closed position, the distance between the
metal parts of the meeting panels shall not exceed 13 thm
(0.5 in.).

2.11.11.5.5 No areas shall be depressed or raiged
more than 3 mm (0.125 in.) from the adjacent area gnd
pdgpq shall be beveled at not maore than 30 dpg to the

equal to four times the weight of each panel as applied
successively downward and upward at the vertical cen-
terline of the panel. (See 2.11.11.5.7 and 2.11.11.5.8.)

2.11.11.3 Entrance Frames

2.11.11.3.1 Where used, entrance frames shall
be anchored to the sills and to the building structure or
the track supports. The head of the entrance frame shall
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panel surface.

2.11.11.5.6 Where decorative material is applied
to listed / certified panels, it shall conform to the require-
ments of the certifying organization.

2.11.11.5.7 The entrance assembly shall be capa-
ble of withstanding a force of 2 500 N (560 Ibf) applied
on the landing side at right angles to and approximately
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at the center of a panel. This force shall be distributed
over an area of approximately 100 mm X 100 mm (4 in.
X 4 in.). There shall be no appreciable permanent dis-
placement or deformation of any parts of the entrance
assembly resulting from this test.

2.11.11.5.8 Means shall be provided to prevent

an area of 300 mm X 300 mm (12 in. X 12 in.) at the
approximate center of the panel.

The retaining means shall also withstand, without
detachment or permanent deformation, a force of
1000 N (225 Ibf) applied upward at any point along
the width of the door panel and, while this force is
maintained, an additional force of 1 100 N (250 1bf)

papel at the farthest point from the interlock when a
fo
at
thd
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e of 135 N (30 Ibf) is applied in the opening direction
he leading edge of the door at the farthest point from
interlock.

2.11.11.6 Bottom Guides. Bottom guides shall con-
foqm to the following:

a) The bottom of each panel shall be guided by one
more members.

b) Guide members shall be securely fastened.

c) The guide members and any reinforcements or
guprds shall engage the corresponding member by not
less than 6 mm (0.25 in.). (See 2.11.11.5.7.)

or

2.11.11.7 Multipanel Entrances. Panels of
multipanel doors shall conform to either 2.11.11.7.1 or
2.11.11.7.2. Multiple-speed and center-opening
multiple-speed doors shall also conform to 2.11.11.7.3.

2.11.11.7.1 Panels shall be interconnected
difectly or through their hangers so as to assure simulta-
nepus movement of all panels. The factor of safety of
th¢ interconnecting means shall not be less than 10 for
cagt iron or 5 for other materials.

2.11.11.7.2 Panels shall be equipped with
hojstway door interlocks on each driven panel’and pro-
vided with a door closer(s) installed to cemply with
2.]f1.3.1. All panels shall move simultaneously when the
caf is at the landing.

2.11.11.7.3  Multiple-speediand center-opening
multiple-speed panels shall beptevided with secondary
mgchanical interconnecting-means to ensure that indi-
vidual panels of multipleypanel doors moving in the
saine direction cannotdbecome separated from the panel
thatis locked by thednterlock in the event that the normal
inflerconnecting means fails.

2.11.11:7:4  Where cable and pulleys are used to
connect partels of multisection sliding doors, each pulley
shall be equipped with a guard to prevent the cable
frgmileaving the pulley.

applied at right angles to the door at the center of the
panel. This force shall be distributed over an area™of
300 mm X 300 mm (12 in. X 12 in.).

The retaining means shall not be subjectedito ‘wear
or stress during normal door operation or maifitenance.

2.11.11.9 Beams, Walls, Floors, and Supports. The
building structural supports of the-éntrance, such as
building beams, walls, and floors, shall be designed to
withstand the horizontal forces stipulated in 2.11.11.8.

2.11.11.10 Hoistway Door to Sill Clearance. The
horizontal distance from(the hoistway side of the leading
edge of the hoistwaysdoor, or sight guard, if provided,
to the edge of the Iafding sill, shall not exceed 13 mm
(0.51in.). The vertical clearance between the sight guard,
if provided, arld the landing sill shall not exceed 13 mm
(0.5 in.).

2.11.42" Entrances, Vertical Slide Type
2.11.12.1 Landing Sills

2.11.12.1.1  Landing sills shall be of metal and
of sufficient strength to support the loads to be carried
by the sills when loading and unloading the car, and be
secured in place (see 2.16.2.2 for classes of loading); the
load on the sill during loading and unloading shall be
considered to be the same as that on the platform mem-
bers specified in 8.2.2.6.

2.11.12.1.2 Landing sills shall be secured to the
building structure in substantially the same plane as the
elevator landing floor.

2.11.12.2 Entrance Frames. Where used, frames
shall conform to 2.11.12.2.1 through 2.11.12.2.4.

2.11.12.2.1 Entrance frames shall be anchored to
the sills and to the building structure or track supports.

2.11.12.2.2  The weight of the wall above the
frame shall be supported by either of the following:
(a) lintel
(b) the head of the frames when designed to support

2.11.11.8 Hoistway Door Safety Retainers. The top
and bottom of horizontally sliding doors shall be pro-
vided with a means of retaining the closed door panel
in position if the primary guiding means fail, and pre-
venting displacement of the door panel top and bottom
by more than 20 mm (0.8 in.) when the door panel is
subjected to a force of 5 000 N (1,125 1bf) in the direction
of the hoistway applied at right angles to the panel over
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the load

2.11.12.2.3 Ingypsum board (dry wall) construc-
tion, the frame side jambs shall be extended and securely
fastened to the building structure above the frame.

2.11.12.2.4 Where decorative material is applied
to listed / certified frames, it shall conform to the require-
ments of the certifying organization.
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2.11.12.3 Rails. The panel guide rails shall be
securely fastened to the building structure and the
entrance frame, at intervals, throughout their entire
length.

Rails and their supports shall withstand the forces
specified in 2.11.12.4.6. Where truckable sills are pro-
vided as specified in 2.11.12.4.2, the rails shall withstand

(1,125 1bf) in the direction of the hoistway applied at
right angles to the panel over an area of 300 mm X
300 mm (12 in. X 12 in.) at the approximate center of
the panel.

2.11.12.4.7 Means shall be provided to close the
opening between the upper panel of pass-type entrances

any reactions that could be transmitted to the rails as a
result of loading and unloading operations.

2.11.12.4 Panels. Panels shall conform to
2.11.12.4.1 through 2.11.12.4.8.

2.11.12.4.1  The panels shall be constructed of
noncombustible material, or of a structural core made
of combustible material if covered with not less than
0.45 mm (0.0175 in.) sheet metal.

2.11.12.4.2 The lower panel of biparting
entrances and the top of the panel of vertical slide
entrances that slide down to open shall be provided
with a truckable sill designed for the loads specified in
2.11.12.1.1. Provisions shall be made to transmit the
panel sill load to the building structure.

2.11.12.4.3 Panels of biparting counterbalanced
entrances shall conform to the following:

(a) They shall be provided with means to stop the
closing panels when the distance between the closing
rigid members of the panel is not less than 20 mm (0.8 in.)
and not more than 50 mm (2 in.).

(b) A fire-resistive, nonshearing, and noncrushing
member of either the meeting or overlapping type’shall
be provided on the upper panel to close the distance
between the rigid door sections when in contact with the
stops. This member shall allow a minimum compressible
clearance of 20 mm (0.8 in.).

(c) Rigid members that overlap thé meeting edge, and
center-latching devices, are prohibited.

2.11.12.4.4 The panels, with their attachments
for doors that slide up~to.open, shall overlap the sides
and top of the entrance opening by at least 50 mm (2 in.)
when in the closed) position. Other vertically sliding
panels and their:attachments shall overlap their entrance
openings and&ills by at least 50 mm (2 in.) when in the
closed positien. The overlap shall extend at least 50 mm
(2 in.) beyond the thickness of any facing used to finish
the epening.

2.11.12.4.5 The clearance between a panel and
intet, betw it
between related panels of multispeed entrances, shall
not exceed 25 mm (1 in.).

2.11.12.4.6  Panels, rails, and door guides shall
conform to the strength requirements of 2.11.11.5.7.
Hangers, guides, and guide shoes shall not be perma-
nently displaced or deformed by more than 20 mm
(0.8 in.) when their panel is subjected to a force of 5 000 N
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between the panel, the device used to close the openipg,

and the entrance lintel shall not exceed 25 mm\(1 if.).

2.11.12.4.8 Means shall be provideg to prevent
the opening of locked doors more than'25 mm (1 in.)
per panel at the farthest point fromsthe*interlock when
a force of 135 N (30 1bf) is appliediin‘the opening difec-
tion at the leading edge of the dodr at the farthest pqint
from the interlock.

2.11.12.5 Guides. _Panel guides shall conform| to

2.11.12.5.1 through 2.11¢12.5.3.

2.11.12.5.1. 5Each panel shall be equipped wWith
not less thanfour guide members or with continugus
guides.

2.11.12.5.2 Guide members shall be securely fas-
tened. to the panels.

2.11.12.5.3 Guide members shall be designed to

withstand the forces specified in 2.11.12.4.6.

2.11.12.6 Counterweighting or Counterbalancing.
Single or multisection vertically sliding panels shall|be
so counterweighted, and vertically sliding biparting
panels shall be so counterbalanced, that they will hot
open or close by gravity.
Fastenings shall be provided to prevent the fall df a
counterweight, and the detachment or dislodgment of
counterweight parts or of balancing weights. Suspens
means and their connections, for vertically sliding
biparting counterbalanced doors and for the counter-
weights of vertically sliding counterweighted dog
shall have a factor of safety of not less than 5.

2.11.12.7 Sill Guards. Where the panel sill or other
structural member projects more than 13 mm (0.5
into the hoistway or beyond the panel surface below
the projection shall be provided with a metal guard
less than 1.4 mm (0.055 in.) thick and beveled at an angle
of not less than 50 deg and not more than 75 deg frpm
the horizontal.

. D . . i clly
sliding biparting entrances shall be provided with pull
straps on the inside and outside of the door.

The length of the pull straps shall conform to
2.11.12.8.1 and 2.11.12.8.2.

2.11.12.8.1  The bottom of the strap shall be not
more than 2 000 mm (79 in.) above the landing when
the panel is in the fully opened position.
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2.11.12.8.2  The length of the strap shall not be
extended by means of ropes or other materials.

2.11.13 Entrances, Swinging Type

2.11.13.1 Landing Sills. Landing sills shall
(a) be of metal and of sufficient strength to support

th\ 1 Jd 1. il

2.11.13.3.6  Center-opening horizontally swing-
ing doors shall have one door section provided with an
overlapping astragal on its vertical edge, except where
each door section is provided with a landing door inter-
lock [see 2.12.2.4.4(c)].

2.11.13.3.7 Center-opening horizontally swing-

toads—tobe-—carriedby—the-siHs—whentoading—and
unfloading the car, and be secured in place

b) be substantially flush with the floor surface of the
vator landings

c) be so designed and maintained as to provide a
sedure foothold over the entire width of the door opening

—
o)

e

2.11.13.2 Entrance Frames. Frames shall conform

2.11.13.2.1 and 2.11.13.2.2.

2.11.13.2.1 They shall be designed to support in
pldce the panels with their hinges or pivots, closer if
attpched to the frame and interlock. They shall with-
stand the forces referred to in 2.11.13.3.5, and the forces
requlting from the normal opening of the door or normal
attempts to open it when locked in the closed position.

to

12.11.13.2.2  Where decorative material is applied
to listed/ certified panels, it shall conform to the require-
mgnts of the certifying organization.

2.11.13.3 Panels. Panels shall conform to
2.1.13.3.1 through 2.11.13.3.7.

2.11.13.3.1  The panels shall overlap the part of
frame against which they close by not less than
mm (0.5 in.).

the
13

2.11.13.3.2  The clearance between a panel and
sill shall not exceed 10 mm (0.375 in.).

2.11.13.3.3 Handles or knobs ¢njthe hoistway
side of door panels are not permifted. Unlatching
deyices that do not project beyond:the face of the door
pahel on the hoistway side shall.be permitted.

its

2.11.13.3.4 Where degorative material is applied
to listed / certified panels, it'shall conform to the require-
mgnts of the certifying organization.

2.11.13.3.5
riep shall

a) be capable of withstanding a force on the handle
of hot less\than 450 N (100 Ibf) in the opening direction
of h closed and locked door. There shall be no permanent
digpldcement or deformation of the handle or the door

Panels and their assembled accesso-

g _doors shall have door stops provided at the top
entrances that will stop each door panel when closed and
that will meet the requirements specified in 2.11,18.3.5.

2.11.13.4 Hinges. Hinges of the mortise and’surface
type shall conform to the requirements QfyINFPA 80,
Table 2-4.3.1.

2.11.13.5 Entrances With Combination Horizontally

Sliding and Swinging Panels. Where both the sliding
and swinging panels are not‘equipped with hoistway
door interlocks or locks and:eontacts conforming to 2.12,
the horizontally sliding@nd'swinging panels forming a
part of the entrance shall’be so interconnected that

(a) the swinging‘panel can be opened only when the
sliding panel is¢in(the open position

(b) both panels swing as a unit

2.11.14)Fire Tests

2:11.14.1  In jurisdictions enforcing the NBCC

(d) the fire-protection rating of entrances and doors
shall be determined in accordance with the requirements
specified in the NBCC (CAN4-5104)

(b) where required, the hoistway door interlock mech-
anism and associated wiring shall remain operational
for a period of 1 h when subjected to the standard fire
exposure test described in CAN4-5104

NOTE (2.11.14.1): Requirements 2.11.14.2 through 2.11.18 do not
apply in jurisdictions enforcing the NBCC.

2.11.14.2  Injurisdictions not enforcing the NBCC,
2.11.15 through 2.11.18, and 2.11.14.2.1 through
2.11.14.2.3 apply where fire-resistive construction is
required by 2.1.1.1.3.

2.11.14.2.1  Entrances shall be subjected to the
type tests specified in 8.3.4.

2.11.14.2.2 The following basic types of
entrances shall be tested:
(a) Horizontally Sliding Type. Test a side-sliding and a

r'pnfpr—nppning assembly

panel resulting from this force.

(b) conform to 2.11.11.5.7.

(c) not be permanently displaced or deformed by
more than 20 mm (0.75 in.) when the panel is subjected
to a force of 5000 N (1,125 1bf) in the direction of the
hoistway, applied at right angles to the panel over an
area of 300 mm X 300 mm (12 in. X 12 in.) at the approxi-
mate center of the panel.
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(b) Swinging Type. Test a single swinging assembly.
(c) Vertically Sliding Type. Test a biparting assembly.

2.11.14.2.3 When an entrance assembly has been
tested for one type of wall construction, i.e., masonry
or drywall, only the frame-to-wall interface shall be
acceptable to the certifying organization for other types
of construction.
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2.11.15 Marking

2.11.15.1 Labeling of Tested Entrance Assembly.
In jurisdictions not enforcing the NBCC, a single label
listing covered components included per 2.11.15.1.1, or
separate labels on all individual components per
2.11.15.1.2 shall be provided.

height and width of any panel and frame of the largest
size tested; or

(b) when such panel(s), frame, and hardware are mod-
ified, and test or technical data demonstrates that the
modifications will meet the performance requirements
of the test procedure in 8.3.3.

All other elements of the assemblyz shall confor:

to

2.11.15.1.1  Each entrance shall be labeled. Each

label shall be permanently attached to the equipment
and shall be readily visible after installation. The follow-
ing data shall be on the label:

(a) certifying organization’s name or identifying
symbol

(b) the name, trademark, or file number by which
the organization that manufactured the product can be
identified

(c) statement of compliance with 8.3.4

(d) alist of the component items found in the defini-
tion of Entrance Assembly that are covered by the label

2.11.15.1.2  Labels, conforming to 2.11.15.1.1(a)
and (b), shall be provided for each entrance as follows:
(a) One label shall be provided for each door panel.
(b) Each frame shall be labeled, except where frames
are installed in masonry or concrete and the panel over-
laps the wall in conformance with 2.11.11.5.1 and
2.11.11.5.2, or 2.11.12.4.4.
(1) One label shall be provided for each section of
a frame, or for each piece of a knockdown frame; or
(2) A single label shall be provided for the entire
frame where the label states that it includes_both the
fixed side panels and the transom
(c) One label shall be provided for the fraime, except
that no label is required where frames.are installed in
masonry or concrete and the panel'overlaps the wall in
conformance with 2.11.11.5.1 and 2.11.11.5.2, or
2.11.12.4.4.
(d) A single label may be’provided for the entire
entrance assembly where components are equivalent to
those tested as a comiplete assembly.

2.11.15.1.3 \\ Where the entrance hardware assem-
bly has beenctésted in a complete entrance assembly, a
single label, conforming to 2.11.15.1.1, shall be provided
for the €ntrance hardware assembly.

2.11.15.1.4 Where a component of the entrance
hardware assembly has not been tested as part of the

all other applicable requirements of this Code.

2.11.15.3 Entrances Larger Than Tested’Assgm-
blies. In jurisdictions not enforcing the NBCC, the fol-
lowing shall apply. When the entrance’js too large |for
the regularly available test facilities,\the certifying orga-
nization shall be permitted to isstieoversize certificqtes
or oversize labels, or such entrances shall be permitted
to be used subject to approval by the authority having
jurisdiction.

2.11.16 Factory.Inspections

In jurisdi¢tions not enforcing the NBCC, the following
shall apply-The manufacturing facilities for the prodjuc-
tion{of ‘entrances or components thereof shall|be
inspected by the certifying organization at random at
least quarterly, or if they are not manufactured of a
continuous basis, at the time they are being produced,
to assure that production methods are such that
entrances or components thereof similar to those tested
are being produced.

2.11.17 Transoms and Fixed Side Panels

In jurisdictions not enforcing the NBCC, the follow
shall apply. Transoms and fixed side panels shall
permitted to close openings above and beside the h
zontally sliding or horizontally swinging type entran
provided that

(a) the opening closed by the transom and fixed s
panel does not exceed in width or height the dimensi
of the entrance in which it is installed

ng
be

es,

de
ns

(b) the transom panels and fixed side panels are

(1) constructed in a manner equivalent to the c
struction of the entrance panels

pn-

(2) secured

omplaeta accarmblyy o 1ol com ot 02 171 15 1 1
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shall be applied to the component.

2.11.15.2 Other Entrance Assemblies. In jurisdic-
tions not enforcing the NBCC, the following shall apply.
Other entrance assemblies of the three basic types (see
2.11.14) shall qualify for labeling or listing / certification:
(a) when composed of panel(s), frame, and hardware
of the same type as tested and not exceeding the overall
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2.11.18 Installation Instructions

In jurisdictions not enforcing the NBCC, the following
shall apply:

(a) Instructions detailing the application and installa-
tion of door listed/certified panels and entrance hard-
ware shall be provided.
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(b) Where frames are used, instructions detailing the
listed /certified frame-to-wall interface shall be
provided.

2.11.19 Gasketing of Hoistway Entrances

Where gasketing material is applied to entrances with
a fire-protection rating, it shall conform to 2.11.19.1

2.12.2.2 Closed Position of Hoistway Doors.
Hoistway doors shall be considered to be in the closed
position under the following conditions. These dimen-
sions apply to the doors in their normal operating condi-
tion (see 2.14.4.11):

(a) for horizontally sliding or swinging doors, when
the leading edge of the door is within 10 mm (0.375 in.)

thjoughT 21194

2.11.19.1 The gasketing material shall be subjected
to|the tests specified in UL 10B, NFPA 252, or
CAN4-5104, whichever is applicable (see Part 9).

2.11.19.2  The gasketing material shall withstand
th¢ maximum elevated temperature tests as defined by
ANSI/UL 1784 standard without deterioration.

2.11.19.3  Each section of the gasketing material
shall be labeled. Each label shall bear the name of the
mgnufacturer and a statement indicating conformance
with 2.11.19.1 and 2.11.19.2. The label shall be visible
after installation.

2.11.19.4 Labeled gasketing material shall con-
fogm to 2.11.16 or the NBCC, whichever is applicable.
NQTES (2.11.19):

(1)| See als02.1.1.5,2.11.3, and 2.13.4 for additional requirements to
be considered when gasketing material is applied to a hoistway
entrance.

These requirements do not evaluate the air and /or smoke leak-
age performance of the gasketing material.

@

SECTION 2.12
HOISTWAY DOOR LOCKING DEVICES AND ELECTRIC
CONTACTS, AND HOISTWAY ACCESS SWITCHES

2.1 General

2.12.1.1 When the car is stopped within the
unflocking zone, the hoistway doors shall.be’ unlocked,
or|locked but openable from the landing side either
m4nually or by power.

2.12.1.2  When the car is(outside the unlocking
zohe, the hoistway doors shall)be openable from the
lanjding side only by a hoistway door unlocking device
(sge 2.12.6, 2.12.7, and Nonmandatory Appendix B).

2.12.1.3  For seeifrity purposes, hoistway doors
1l be permitted’to be locked out of service, subject
the requirements of 2.11.6.

2.12.1.4, »Passenger elevator hoistway doors shall
equipped with interlocks conforming to 2.12.2.

2:12:1.5

2.1

sh.
to

be

Freight elevator hoistway doors shall be

of the nearest face of the jamb or when the panels of
center-opening doors are within 10 mm (0.375 in.)" of
contact with each other

(b) for vertically sliding counterweighted.doors,
when the leading edge of the door is withift 10 mm
(0.375 in.) of the sill for doors that slide.up*to open, or
10 mm (0.375 in.) of the lintel for doors-that slide down
to open

(c) for vertically sliding biparting counterbalanced
doors, when the astragal on the tpper panel is within
19 mm (0.75 in.) of the lower. panel

2.12.2.3 Operatiom.of/the Driving Machine With a
Hoistway Door Unlocked or Not in the Closed Position.
Operation of the driving machine when a hoistway door
is unlocked or-fiot in the closed position (see 2.12.2.2)
shall be perrhitted under one of the following conditions:

(a) byfa)car leveling or truck zoning device (see
2.26.1.6)

(b)swhen a hoistway access switch is operated (see
2.12.7)

(c) when a bypass switch is activated (see 2.26.1.5)

2.12.2.4 General Design Requirements. Interlocks

shall conform to 2.12.2.4.1 through 2.12.2.4.7.

2.12.2.4.1 Interlock contacts shall be positively
opened by the locking member or by a member con-
nected to and mechanically operated by the locking
member, and the contacts shall be maintained in the
open position by the action of gravity, or by a restrained
compression spring, or by both, or by means of the
opening member (see 2.26.2.14). Contacts shall be open
when the hoistway door interlock is unlocked. If the
contacts are maintained in the open position by other
than the locking member, the interlock shall be located
such that the contacts cannot be manually closed from
the car or landing when the doors are open.
The electrical contact bridging means shall withstand
a separating force of 200 N (45 Ibf) in any direction from
the locking member.

2.12.2.4.2  The locking member of the interlock

M A | bl st 1 1 £ : FPle B o a1 los
eq ALIJIJC\A VVIUTIIIITIITUCKNS CULTIUT LTI 16 U 4L 144 ULl CUILLTUT
nation mechanical locks and electric contacts conform-
ing to, and where permitted by, 2.12.3.

2.12.2 Interlocks

2.12.2.1 General. Each entrance at a landing to an
elevator used for passengers or freight and not conform-
ing to 2.12.3.1 shall be equipped with one or more inter-
locks meeting the design requirements of 2.12.2.4.
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shalf hotd the door in the focked position by means of
gravity, or by a restrained compression spring, or by
both, or by means of a positive linkage.

2.12.2.4.3 The interlock shall lock the door in the
closed position with a minimum engagement of 7 mm
(0.28 in.) of the locking members before the interlock
contacts are closed and before the driving machine can
be operated, except as permitted in 2.12.2.3.
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Devices that permit operation of the driving machine
by the normal operating device when the door is closed
but before it is locked are not interlocks and are not
permitted where interlocks are required by this Code.

2.12.2.4.4 Interlocks, used with multisection
doors, shall conform to the following requirements:

(0.5 in.) more than the average movement required to
operate the interlock.

An interlock retiring cam device shall be permanently
marked by the manufacturer with its rated horizontal
force and rated horizontal movement.

The rated horizontal force shall be the static force
exerted by a retiring cam device in the horizontal direc-

7 They shatt tock ail Sections of the d0or, DUt Statt
be permitted to be applied to only one section of the
door, provided the device used to interconnect the door
sections is so arranged that locking one section will
prevent the opening of all sections.

(b) Where used with vertically sliding biparting coun-
terbalanced doors, they shall be so arranged that the
interlock contacts are mechanically held in the open
position by the door or devices attached thereto, unless
the door is in the closed position.

(c) Where used with center-opening horizontally
swinging doors, either

(1) both door panels shall be equipped with inter-
locks; or

(2) where the door panels are so arranged that one
panel can be opened only after the other panel has been
opened, the interlock is not required on the section that
opens last, if that door panel is provided with a door
electric contact conforming to 2.14.4.2.3, 2.14.4.2.5, and
2.26.2.15, except that terms “door or gate” and “car door
or gate” shall be replaced with the term “hoistway door”
or “hoistway door section” and the term “accessible
from inside the car panel” with the term “accessible from
the landing side when the hoistway doors are.cdlosed.”

(d) Where used with combination horizontally sliding
and swinging doors, either

(1) the sliding and swinging panels:shall both be
equipped with interlocks; or

(2) where the sliding and swinging panels are inter-
connected in conformity with,the requirements of
2.11.13.5, the interlock is not tequired on the swinging
panel, provided that the interlock on the sliding panel is
so designed and installedthat the car cannot be operated
unless the sliding and swinging panels are both locked
in the closed position, as defined in 2.12.2.2.

(e) Where ardoor closer, used with a combination slid-
ing and swinging door, is arranged to be disconnected
to allow thesliding panel to swing, it shall be so designed
and installed that it shall not make the interlock contact
whén-disconnected and released.

2.12.2.4.5 Interlock systems employing a single

tion when extended a distance equal to 75% of itscrafed
horizontal movement. The rated horizontal movement
shall be the horizontal distance traveled by thezetiring
cam device from the fully retired positionyto”the fylly
extended position.

2.12.2.6 Location.
they are not accessible from theJlafiding side when
hoistway doors are closed.

Interlocks shallbe so located that
the

2.12.3 Hoistway Door Combination Mechanical Logks

and Electric Contacts

2.12.3.1 WherePéermitted. Hoistway door combiha-
tion mechanical-loeks and electric contacts shall be ger-
mitted only onfreight elevators equipped with manuglly
operated vértically sliding doors and only at the follgw-
ing landings:

(a) the top terminal landing and the landing whose
sill is‘located not more than 1225 mm (48 in.) belpw
the top terminal landing sill, provided that the elevajtor
rise does not exceed 4 570 mm (15 ft)

(b) any landing whose sill is within 1 525 mm (60
of the pit floor, regardless of the elevator rise

n.)

2.12.3.2 Closed Position of Hoistway Doors.
Hoistway doors shall be considered to be in the cloged
position under the following conditions. These dimgn-
sions apply to the doors in their normal operating condi-
tion (see also 2.14.4.11):

(a) for vertically sliding counterweighted dodrs,
when the leading edge of the door is within 10 mim
(0.375 in.) of the sill for doors that slide up to open/ or
10 mm (0.375 in.) of the lintel for doors that slide dopwn
to open

(b) for vertically sliding biparting counterbalanged
doors, when the astragal on the upper panel is within
19 mm (0.75 in.) of the lower panel

2.12.3.3 Operation of the Driving Machine With a
Hoistway Door Not in the Closed Position. Operatjon
of the driving machine when a hoistway door is not in
the closed position shall be permitted under one of the
following conditions:

master switch for more than one door are prohibited.

2.12.2.4.6
used.

Mercury tube switches shall not be

2.12.2.5 Interlock Retiring Cam Device. Retiring
cams used to actuate an interlock shall exert a force at
least double the average force required to operate the
interlock and shall have a movement at least 13 mm
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(a) by a car leveling or truck zoning device (see
2.12.2.2 and 2.26.1.6)

(b) when a hoistway access switch is operated (see
2.12.7)

(c) when bypass switch is activated (see 2.26.1.5)

2.12.3.4 General Design Requirements. Combina-
tion mechanical locks and electric contacts shall conform
to 2.12.3.4.1 through 2.12.3.4.6.
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2.12.3.4.1  They shall be so designed that the
locking member and the electric contact are mounted
on and attached to a common base, in such a manner
that there is a fixed relation between the location of the
contact and the location of the locking member.
They shall be so installed and adjusted that the electric
contact cannot close until the door is in the closed posi-

in [the closed position, multiple-locking points shall,
where necessary, be provided on the locking mechanism.

2.12.3.4.2  The electric contact shall be positively
opgned by the locking bar of the mechanical lock or by
a lpver or other device attached to and operated by the
dopr, and the electric contact shall be maintained in the
opn position by the action of gravity or by a restrained
compression spring, or by both, or by positive mechani-
cal means. (See 2.26.2.14.)

2.12.3.4.3  The mechanical lock shall hold the
dopr in the locked position by means of gravity or by
a festrained compression spring, or by both.

2.12.3.4.4 Combination mechanical locks and
eldctric contacts used with vertical-slide multiple-panel
doprs shall conform to the following requirements:

a) They shall lock all panels of the door, but shall be
permitted to be applied to only one section of the dooz,
provided the device used to interconnect the doorséc-
tions is so arranged that locking one panel will prevent
th¢ opening of all panels.

b) Where used with vertically sliding biparting coun-
tetbalanced doors, the electric confact shall be so
arfanged that it is mechanically held,in’the open position
by[the door or a device attached thereto, unless the door
is In the closed position.

2.12.3.4.5
bd.

Mercury\ tube switches shall not be
us

2.12.3.5 Location.® Combination mechanical locks
anfl electric contacts shall be so located that they are
nof accessible from the landing side when the hoistway
doprs are €losed.

2.12.4 Listing/Certification Door Locking Devices and
L Door or Gate Electric Contacts

(b) March 23, 2002 in jurisdictions enforcing CSA B44
and shall have been subjected to the tests specified in
CSA B4451-97, Clause 11.5.

The tests shall be done by or under the supervision
of a certifying organization.

2.12.4.2 Listing/Certification. Each type and make

viviw © v viviv, wany

mechanical lock and electric contact, and door or gate
electric contact shall conform to the general reqtire-
ments for tests and certification specified in 8 3.1,

2.12.4.3 ldentification  Marking. Each
listed / certified device shall be labeled. It shall be perma-
nently attached to the device, and shatl be so located as
to be readily visible when the device)is installed in its
operating position.

The labels shall include the’following data:

(a) the name, trademark;,or certifying organization
file number by which the organization that manufac-
tured the product can be'identified

(b) the certifying-organization name or identifying
symbol

(c) statemefit'of compliance with ASME A17.1 or
CSA B44

(d) adistinctive type, model, or style letter or number

(e) rated voltage and current, and whether AC or DC

(forated test force and rated test movement when the
device is of a type released by an interlock retiring cam
(see 8.3.34.7)

(¢) date (month and year) devices subjected to type
test specified in 2.12.4.1

(h) if the device has only been type tested and listed/
certified for use on a private residence elevator, the label
shall indicate the restricted use

2.12.5 Restricted Opening of Hoistway or Car Doors

Hoistway and car doors of passenger elevators shall
conform to 2.12.5.1 through 2.12.5.3.

2.12.5.1 When a car is outside the unlocking zone,
the hoistway doors or car doors shall be so arranged
that the hoistway doors or car doors cannot be opened
more than 100 mm (4 in.) from inside the car.

2.12.5.2 When the car doors are so arranged that
they cannot be opened when the car is outside the
unlocking zone, the car doors shall be openable from
outside the car without the use of a special tool(s).

2.12.5.3  The doors shall be openable from within

2.12.4.1 Type Tests. Each type and make of
hoistway door interlock, hoistway door combination
mechanical lock and electric contact, and door or gate
electric contact, shall conform to the type tests specified
in 8.3.3, unless tested prior to
(1) August 1, 1996, and shall have been subjected to
the tests specified in A17.1a-1994, Section 1101; or
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the car (see 2.14.5.7) when the car is within the
unlocking zone.

NOTE (2.12.5):
Unlocking Zone.

See also 2.12.1 and Nonmandatory Appendix B,

2.12.6 Hoistway Door Unlocking Devices

2.12.6.1 General. Except in jurisdictions that limit
the use of hoistway door unlocking devices, they shall
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be provided for use by elevator and emergency person-
nel for each elevator at every landing where there is an
entrance.

2.12.6.2 Location and Design. Hoistway door
unlocking devices shall conform to 2.12.6.2.1 through
2.12.6.2.5.

2.12.7.2.2  The switch shall be of the continuous-
pressure spring-return type, and shall be operated by a
cylinder-type lock having not less than a five-pin or five-
disk combination, with the key removable only when
the switch is in the “OFF” position. The key shall be
Group 1 Security (see 8.1).
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2.12.6.2.1 The device shall unlock and permit
the opening of a hoistway door from a landing irrespec-
tive of the position of the car.

2.12.6.2.2 The device shall be designed to pre-
vent unlocking the door with common tools.

2.12.6.2.3 Where a hoistway unlocking device
consists of an arrangement whereby a releasing chain,
permanently attached to a door locking mechanism, is
kept under a locked panel adjacent to the landing door,
such a panel shall be self-closing and self-locking and
shall not have identifying markings on its face.

2.12.6.2.4 The hoistway door unlocking device
shall be Group 1 Security (see 8.1). The operating means
shall also be made available to emergency personnel
during an emergency.

2.12.6.2.5 The unlocking device keyway and
locked panel (see 2.12.6.2.3), if provided, shall be located
at a height not greater than 2 100 mm (83 in.) above the
landing.

2.12.7 Hoistway Access Switches
2.12.7.1 General

2.12.7.1.1 Hoistway access switches:$hall be pro-
vided when the rated speed is greatersthan 0.75 m/s
(150 ft/min) at
(a) the lowestlanding when a separate pit access door
is not provided
(b) the top landing

2.12.7.1.2  For elevators with a rated speed of
0.75 m/s (150 ft/min).or'less, a hoistway access switch
shall be provided at'the top landing when the distance
from the top of the.ear to the landing sill exceeds 900 mm
(35 in.) when(the car platform is level with the landing
immediately below the top landing.

242,7.1.3 When one or more hoistway access
switehes are provided but not required, the switch(es)
shall be provided at the landing(s) specified in 2.12.7.1.1.

Additional hoistway access switches shall be permitted

2:12:7:2:3—TFheetectricrontactsirthreswitchrshall
be positively opened mechanically; their openings.shall

not be solely dependent on springs.

2.12.7.3 Operating Requirements. The gperatior} of
the switch shall permit movement of the ¢dr only within
the zone specified in 2.12.7.3.6 or 2.12.73.7. The opdra-
tion of the switch shall permit mogement of the car with
the hoistway door at this landirlg tinlocked or not in the
closed position, and with the'car door or gate not in the
closed position, subject tothe requirements of 2.12.7]3.1
through 2.12.7.3.8.

2.12.7.3.1 Theoperation of the switch shall hot
render ineffective the hoistway-door interlock or elecfric
contact at anyyother landing, nor shall the car move if
any other heistway door is unlocked.

2.12.7.3.2  The car cannot be operated at a spg¢ed
greater'than 0.75 m/s (150 ft/min).
For elevators with static control, an independent
means shall be provided to limit the speed of the car|on
hoistway access to a maximum of 0.75 m/s (150 ft/min),
should the normal means to control this speed (mechgni-
cal, electrical, or solid-state devices) fail to do so.

2.12.7.3.3  For automatic and continuous-pies-
sure operation elevators, provided that
(a) car and landing operating devices are first made
inoperative by means within the car. This means shall
enable the hoistway access switches and shall be key
operated or behind a locked cover. The key shall|be
Group 1 Security (see 8.1).
(b) power operation of the hoistway door and/or
door or gate is inoperative.

car

2.12.7.3.4 Automatic operation by a car-leveling
device is inoperative.

2.12.7.3.5 Both top-of-car inspection operatjon
(see 2.26.1.4.2) and in-car inspection operation ($ee
2.26.1.4.3) are not in effect.

2.12.7.3.6 The movement of the car initiated gnd
maintained by the access switch at the lowest landing,

at other landings only when switches specified in
2.12.7.1.1 have been provided.

2.12.7.2 Location and Design. Hoistway access
switches shall conform to 2.12.7.2.1 through 2.12.7.2.3.

2.12.7.2.1  The switch shall be installed adjacent
to the hoistway entrance at the landing with which it is
identified.
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ifthis tanding 15 the normat means of access to the pit,
shall be limited in the up direction to the point where
the bottom of the platform guard is even with hoistway
entrance header.

2.12.7.3.7 The movement of the car initiated and
maintained by the access switch at a landing other
than the lowest landing shall be limited in the down
direction to a travel not greater than the height of

(10
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the car crosshead above the car platform, and
limited in the up direction to the distance the platform
guard extends below the car platform.

2.12.7.3.8 Control circuits related to, or operated
by, the hoistway access switches shall comply with
2.26.9.3(c), (d), and (e) and 2.26.9.4.

2.13.3 Power Closing

2.13.3.1 Power Closing or Automatic Self-Closing of
Car Doors or Gates Where Used With Manually Operated
or Self-Closing Hoistway Doors

2.13.3.1.1  Where a car door or gate of an auto-
matic or continuous-pressure operation passenger ele-

SECTION 2.13
POWER OPERATION OF HOISTWAY DOORS AND
CAR DOORS

2.13.1 Types of Doors and Gates Permitted

Where both a hoistway door and a car door or gate
ar¢ opened and/or closed by power, the hoistway door
anfl the car door or gate shall both be either of the
hotizontally sliding type or vertically sliding type.

2.13.2 Power Opening

2.13.2.1 Power Opening of Car Doors or Gates.
Popver opening of a car door or gate shall be subject to
th¢ requirements of 2.13.2.1.1 and 2.13.2.1.2.

2.13.2.1.1  Power opening shall occur only at the
lanjding where the car is stopping, or is leveling, or at
redt, and shall start only when the car is within the
lanjding zone where an automatic car-leveling device is
provided, except that on elevators with static control,
power shall not be applied to open car doors until the
caf is within 300 mm (12 in.) of the landing.

2.13.2.1.2 Collapsible car gates shall not'be
pojer opened to a distance exceeding one-third of the

cldar gate opening, and in no case more than 250 mm
(1¢ in.).

2.13.2.2 Power Opening of Hoistway Doors. Power
opening of a hoistway door shall.conform to 2.13.2.2.1
thijough 2.13.2.2.3.

2.13.2.2.1 Power opening shall occur only at the
larjding where the car is”stopping, leveling, or at rest,
anfl shall start only when the car is within the landing
zohe where an automatic car-leveling device is provided,
ex¢ept that on elevdtors with static control, opening shall
nof start untibthe car is within 300 mm (12 in.) of the
lanlding.

213:2.2.2 Power opening shall be permitted to
belinijtiated automatically through control circuits, pro-

vator is closed by power, or is of the automatically:
released self-closing type, and faces a manually operated
or self-closing hoistway door, the closing of the catdoor
or gate shall not be initiated unless the hoistway door
is in the closed position, and the closing~méchanism
shall be so designed that the force necessary’to prevent
closing of a horizontally sliding car door or gate from
rest is not more than 135 N (30 1bf).

2.13.3.1.2 Requiremeni.13.3.1.1 does not apply
where a car door or gate is'closed by power through
continuous pressure of a dgor closing switch, or of the
car operating device, and‘where the release of the closing
switch or operating-device will cause the car door or
gate to stop or to{stop and reopen.

2.13.3.2 Power Closing of Horizontally Sliding
Hoistway Ddors and Horizontally Sliding Car Doors or
Gates by Continuous-Pressure Means. Horizontally
sliding *hoistway doors with manually closed, or
power-operated, or power-closed horizontally sliding
car doors or gates shall be permitted to be closed by
continuous-pressure means, subject to the requirements
of 2.13.3.2.1 through 2.13.3.2.4.

2.13.3.2.1  The release of the closing means shall
cause the hoistway door, and a power-operated or
power-closed car door or gate, to stop or to stop and
reopen.

2.13.3.2.2  The operation of the closing means at
any landing shall not close the hoistway door at any
other landing, nor the car door or gate when the elevator
car is at any other landing.

2.13.3.2.3 Any closing means at a landing shall
close only that hoistway door and the car door or gate
at the side where such means is located.

2.13.3.2.4  For elevators having more than one
hoistway opening at any landing level, a separate closing
means shall be provided in the car for each car door or
gate and its adjacent hoistway door, except that a sepa-
rate closing means need not be furnished for a horizon-

vided thatthe car {5 being automaticatly stopped or
leveled, and that, when stopping under normal
operating conditions, the car shall be at rest or substan-
tially level with the landing before the hoistway door
is fully opened.

2.13.2.2.3  Sequence opening of vertically sliding
hoistway doors and adjacent car doors or gates shall
comply with 2.13.6.
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talty stiding hoistway doorand adjacent car door or gate
that conform to 2.13.4.

2.13.3.3 Power Closing of Horizontally Sliding
Hoistway Doors and Horizontally Sliding Car Doors or
Gates by Momentary Pressure or by Automatic Means.
Power closing by momentary pressure or by automatic
means shall be permitted only for automatic or continu-
ous-pressure operation elevators. The closing of the
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doors shall be subject to the requirements of 2.13.3.3.1
and 2.13.3.3.2.

2.13.3.3.1  The closing of the doors shall conform
to 2.13.4.
2.13.3.3.2 A momentary pressure switch or but-

ton shall be provided in the car, the operation of which

reopen by a distance of not less than 300 mm (12 in.).
The markings shown in Table 2.26.12.1 do not apply.
(b) The door open switch or button shall not open
the hoistway door, car door, or gate at any other landing.
(c) Any door open switch or button at a landing shall
open only that hoistway door and the car door or gate at
the entrance where such means is located. The opening

shall cause the doors to stop or to stop and reopen.
The switch or button shall be identified as required by
2.26.12.

2.13.3.4 Power Closing of Vertically Sliding Hoistway
Doors and Vertically Sliding Car Doors or Gates

2.13.3.4.1  Vertically sliding hoistway doors with
manually closed, or power-operated, or power-closed
vertically sliding car doors or gates, where closed by
continuous-pressure means, shall conform to
2.13.3.4.1(a) through (e).

(a) The release of the continuous-pressure closing
means shall cause the hoistway door, and a
power-operated or power-closed car door or gate to
‘immediately initiate a reversal, and to fully reopen.
‘Reopening by release of the continuous-pressure closing
“means shall be permitted to be disabled when the
‘hoistway door is within 250 mm (10 in.) of full close.

. (b) The continuous-pressure closing means shall not

‘close the hoistway door, car door, or gate at any other

‘landing.

. (c) Any continuous-pressure closing means at a land*
ing shall close only that hoistway door and the car-door
or gate at the entrance where such means is\located.
The continuous-pressure closing means shalt-be located
where the full opening of the door that it'controls is
visible.

(d) For elevators having more(than one hoistway
opening at any landing, level, a separate
continuous-pressure closing mieans shall be provided in
the car for each car door or,gate and its adjacent hoistway
door. The continuous-pressure closing means shall be
located adjacent to the\door(s) or gate(s) that it controls.

(e) Where a dogrclose button or switch is provided,
it shall be labeledV“CLOSE.”

2.13.34:2 Vertically sliding hoistway doors with
power-operated vertically sliding car doors or gates
shall be permitted to be closed by momentary pressure
or~ automatic means only for automatic or
continuous-pressure operation elevators.

switch or button shall be located adjacent to the doof(s)
or gate(s) that it controls.

(d) For elevators having more than on€ heistway
opening at any landing level, a separatexdoor ogen
switch or button shall be provided in-the car for ejach
car door or gate and its adjacent heistway door.

2.13.3.4.4 The average closing speed shall
exceed 0.3 m/s (1 ft/s) for a vertical slide-up to open
hoistway door or for eachipanel of a vertically sliding
biparting hoistway door;*and shall not exceed 0.6 m/s
(2 ft/s) for a vertically \sliding car door or gate.

2.13.3.4.5 . Vertical slide-up to open hoistway
doors with powet-operated vertical slide-up to open far
doors or gates without sequence operation (see 2.13.6)
shall confotin to 2.13.3.4.5(a) through (c), 2.13.3.4.8, qnd
2.13.3.49.
(m)\Device(s) shall be provided that detect an object
in_the shape of a rectangular prism measuring 170 hm
(6:75 in.) high, with a base 140 mm (5.5 in.) wide gnd
140 mm (5.5 in.) deep, oriented with the base parallel
to the floor and the width parallel to the face of fthe
doorz, in the following locations:
(1) anywhere within the opening width of the
hoistway door and car door or gate when located imre-
diately adjacent to the vertical plane established by the
landing side of the hoistway door and where the object
is located wholly within a vertical zone extending frpm
the landing floor to a horizontal plane at
(a) 1880 mm (74 in.) above the floor; or
(b) the leading edge of the door if the lead
edge is less than 1 880 mm (74 in.) above the floor
(2) anywhere within the opening width of the
hoistway door and car door or gate when located ime-
diately adjacent to the vertical plane established by the
car side of the car door or gate and where the object is
located wholly within a vertical zone extending frpm
the car floor to a horizontal plane at
(a) 1880 mm (74 in.) above the floor; or
(b) the leading edge of the door if the lead
edge is less than 1 880 mm (74 in.) above the floor.

hot

ng

ng

2.13.3.4.3 Power-operated vertically sliding
doors shall have a door open means conforming to the
following;:

(2) A momentary-pressure door open switch or but-
ton labeled “OPEN" shall be provided at each landing
and in the car which when operated shall cause the
car door or gate and hoistway door at the landing to
immediately initiate a reversal, and to fully reopen or
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NOTE [2.13.3.4.5(a)]:
and S-2.

See Nonmandatory Appendix S, Figs. S-1

(b) Device(s) shall be provided that detect an object
in the shape of a rectangular prism measuring 400 mm
(16 in.) high, with a base 210 mm (8.25 in.) wide and
210 mm (8.25 in.) deep, oriented with the base parallel
to the floor and the width parallel to the face of the door
in the following location:
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(1) anywhere within the opening width of the
hoistway door and car door or gate when wholly or
partially located between the vertical planes established
by the landing side of the hoistway door and the car
side of the car door or gate, and wholly located between
horizontal planes at 480 mm (19 in.) above the car floor
or landing floor and at

(a) 1880 mm (74 in.) above the floor; or
(b) the leading edge of the door if the leading
edge is less than 1 880 mm (74 in.) above the floor.

NOTE [2.13.3.4.6(c)(1)]: See Nonmandatory Appendix S, Fig. S-5.

(2) anywhere within the opening width of the
hoistway door and car door or gate when located imme-

(a) 1500 mm (59 in.) above the associated car or
ding floor; or

(b) the leading edge of the door if the leading
edpe is less than 1 500 mm (59 in.) above the floor

NQTE [2.13.3.4.5(b)]:

lar]

See Nonmandatory Appendix S, Fig. S-3.

c) Device(s) shall be provided that detect an object
the shape of a rectangular prism measuring 50 mm
in.) high, with a base 95 mm (3.75 in.) wide and
125 mm (5 in.) deep, oriented with the base parallel to
th¢ floor and the width parallel to the face of the door
anywhere within the opening width of the car door or
gafe thatis located on the car floor immediately adjacent
to [the vertical plane established by the car side of the
lower panel of the car door or gate.

Detection device(s) shall not be required when the car
dopr or gate is provided with

(1) a means to stop the closing panel when the
digtance between rigid members of the panel and the
cat platform is not less than 50 mm (2 in.) when fully
clgsed, and

(2) a nonshearing, noncrushing member on the
leading edge of the panel that shall provide a minimum
clegarance at full compression of 50 mm (2 in.) when
fullly closed

NQTE [2.13.3.4.5(c)]:

- 2.13.3.4.6  Vertical slide-up to opén hoistway
doprs with power-operated vertical slide-tip to open car
doprs or gates with sequence operation-(see 2.13.6) shall
cohform to 2.13.3.4.6(a) throughi(g), 2.13.3.4.8, and
2.13.3.4.9.

() Closing in compliance.with 2.13.6.1.2 shall be
vided.

b) A yellow and black diagonally striped hazard-
wdrning of not lessithan 38 mm (1.5 in.) wide shall be
provided along-the landing side leading edge of the
loyermost hoistway door panel.

c) Device(s) shall be provided that detect an object
the shape of a rectangular prism measuring 170 mm
J5.4r0) hlgh with a base 140 mm (5 5 in.) wide and

in
2

See Nonmandatory Appendix S, Fig. S-4.

pr

to the ﬂoor and the width parallel to the face of the
door, in the following locations:

(1) anywhere within the opening width of the car
door or gate when located immediately adjacent to the
vertical plane established by the landing side of the car
door or gate and where the object is located wholly
within a vertical zone extending from the car floor to a
horizontal plane at
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diately adjacent to the vertical plane established by the
car side of the car door or gate and where the object\s
located wholly within a vertical zone extending)from
the car floor to a horizontal plane at

(a) 1880 mm (74 in.) above the floor; \or

(b) the leading edge of the door. if ‘the leading
edge is less than 1 880 mm (74 in.) above the floor

NOTE [2.13.3.4.6(c)(2)]: See Nonmandatory’Appendix S, Fig. S-2.

(d) Device(s) shall be provided that detect an object
in the shape of a rectangular prism measuring 400 mm
(16 in.) high, with a base 210 mm (8.25 in.) wide and
210 mm (8.25 in.) deep;, otiented with the base parallel
to the floor and the width parallel to the face of the door
in the following lgcation:

(1) anywhere within the opening width of the
hoistway deor and car door or gate when wholly or
partially,located between the vertical planes established
by the landing side of the car door or gate and the car
side of the car door or gate, and wholly located between
horizontal planes at 480 mm (19 in.) above the car floor
and at

(a) 1500 mm (59 in.) above the car floor; or
(b) the leading edge of the door if the leading
edge is less than 1500 mm (59 in.) above the floor

NOTE [2.13.3.4.6(d)]: See Nonmandatory Appendix S, Fig. S-6.

(e) Device(s) shall be provided that detect an object
in the shape of a rectangular prism measuring 50 mm
(2 in.) high, with a base 95 mm (3.75 in.) wide and
125 mm (5 in.) deep, oriented with the base parallel to
the floor and the width parallel to the face of the door
anywhere within the opening width of the car door or
gate that is located on the car floor immediately adjacent
to the vertical planes established by the car side and the
landing side of the lower panel of the car door or gate.

Detection device(s) shall not be required when the car
door or gate is provided with

(1) a means to stop the closing panel when the
distance between rigid members of the panel and the
car platform is not less than 50 mm (2 in.), and

provide a minimum clearance at full compression of
50 mm (2 in.) when in contact with the stops

NOTE [2.13.3.4.6(e)]:
and S-7.

See Nonmandatory Appendix S, Figs. S-4

(f) A continuously sounding audible signal shall be
provided with a sound level of 10 dBA minimum above
ambient but shall not exceed 90 dBA when measured
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at the landing with car door or gate closed, which shall
sound 5 s prior to car door or gate closing and continue
to sound until the hoistway door is fully closed.

(¢) A flashing visual signal shall be provided that is
visible from the landing with the car door or gate closed
and shall light 5 s prior to car door or gate closing and
continue to light until the hoistway door is fully closed.

the vertical planes established by the landing side of
the car door or gate and the car side of the car door or
gate, and wholly located between horizontal planes at
480 mm (19 in.) above the car floor and at

(a) 1500 mm (59 in.) above the car floor; or

(b) the leading edge of the door if the leading
edge is less than 1500 mm (59 in.) above the floor

2.13.3.4.7  Vertical biparting hoistway doors with
power-operated car doors or gates shall conform to
2.13.3.4.7(a) through (g), 2.13.3.4.8, and 2.13.3.4.9.

(a) Closing in compliance with 2.13.6.1.2 shall be
provided.

(b) The closing speed of each biparting hoistway
panel shall be limited to a maximum of 0.15 m/s
(0.5 ft/s) when the closing panels are 250 mm (10 in.)
or less from full close.

(c) A yellow and black diagonally striped hazard-
warning of not less than 38 mm (1.5 in.) wide shall be
provided along the landing side leading edge of the
lowermost hoistway door panel.

(d) Device(s) shall be provided that detect an object
in the shape of a rectangular prism measuring 170 mm
(6.75 in.) high, with a base 140 mm (5.5 in.) wide and
140 mm (5.5 in.) deep, oriented with the base parallel
to the floor and the width parallel to the face of the
door, in the following locations:

(1) anywhere within the opening width of the car
door or gate when located immediately adjacent to the
vertical plane established by the landing side of the car
door or gate and where the object is located wholly
within a vertical zone extending from the car-floor to a
horizontal plane at

(a) 1880 mm (74 in.) above the flbor; or
(b) the leading edge of the deer’if the leading
edge is less than 1 880 mm (74 in.)\above the floor

NOTE[2.13.3.4.7(d)(1)]: See Nonmandatory Appendix S, Fig. S-8.

(2) anywhere within/the“opening width of the car
door or gate when located immediately adjacent to the
vertical plane established by the car side of the car door
or gate and wheré the object is located wholly within a
vertical zone extending from the car floor to a horizontal
plane at

(a)\1~880 mm (74 in.) above the floor; or
(b) the leading edge of the door if the leading
edge.is'less than 1 880 mm (74 in.) above the floor

NOTE [2.13.3.4.7(d)(2)]: See Nonmandatory Appendix S, Fig. S-9.

NOTE [2.13.3.4.7(e)]: See Nonmandatory Appendix S, Fig. St

(f) Device(s) shall be provided that detegtyan object
in the shape of a rectangular prism measuring 50 im
(2 in.) high, with a base 95 mm (3.75 \in.) wide gnd
125 mm (5 in.) deep, oriented with thé\base paralle
the floor and the width parallel to_the face of the d
anywhere within the opening Width of the car door
gate that is located on the car floor immediately adjacent
to the vertical planes established by the car side and
landing side of the lower ‘panel of the car door or g4

Detection device(s) shall not be required when the
door or gate is provided with

(1) a meafsyto stop the closing panel when
distance betweéen rigid members of the panel and
car platform:is not less than 50 mm (2 in.), and

(2)«a nonshearing, noncrushing member that shall
provide a minimum clearance at full compression| of
50 mm (2 in.) when in contact with the stops

NOTE [2.13.3.4.7(f)]:

the
the

See Nonmandatory Appendix S, Fig. §i

(g) Device(s) shall be provided that detect an ob
in the shape of a rectangular prism measuring 50 hm
(2 in.) high, with a base of 250 mm (10 in.) wide gnd
95 mm (3.75 in.) deep, oriented with the base paraflel
to the floor and the width parallel to the face of the
door, that is located on the car floor anywhere within the
horizontal distance between the car side of the hoistway
door to the vertical plane of the landing side of the
car door or gate, measured at 50 mm (2 in.) above the
car floor.

Detection device(s) shall not be required when
horizontal distance from the car side of the fully of
hoistway door measured at the hoistway door sill to
vertical plane of the landing side of the fully closed
door or gate measured at 50 mm (2 in.) above the
floor, is less than 95 mm (3.75 in.).

NOTE [2.13.3.4.7(g)]:

the
en
the
car
car

See Nonmandatory Appendix S, Fig. St

2.13.3.4.8 Ifan object has been detected in acqor-
dance with 2.13.3.4.5(a), (b), or (c), 2.13.3.4.6(c), (d) or

(e) Device(s) shall be provided that detect an object
in the shape of a rectangular prism measuring 400 mm
(16 in.) high, with a base 210 mm (8.25 in.) wide and
210 mm (8.25 in.) deep, oriented with the base parallel
to the floor and the width parallel to the face of the door
in the following location:

(1) anywhere within the opening width of the car
door or gate when wholly or partially located between
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{e), or Z.I3.3.4.7(d), (e), (f), ot (g), where applicable, the
hoistway door and car door or gate shall not close, or if
closing, shall cause the car door or gate and the hoistway
door at the landing to immediately initiate a reversal,
and to fully reopen or reopen by a distance of not less
than 300 mm (12 in.).

2.13.3.4.9  After the door has reached its fully
opened position and before door closing is initiated, the
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detection means used to comply with 2.13.3.4.5(a), (b)
or (c), 2.13.3.4.6(c), (d), or (e), or 2.13.3.4.7(d), (e), (f), or
(g), where applicable, shall be checked to assure that
the device is capable of sensing the defined objects and
the appropriate signal is sent to the operation control
(see 1.3). If the device is incapable of sensing the defined
object or sending the appropriate signal, power closing

(b) Where a reopening device conforming to 2.13.5
is used, the closing door system shall conform to the
following requirements:

(1) The kinetic energy computed for the actual clos-
ing speed at any point in the Code zone distance defined
by 2.13.4.2.2 shall not exceed 23 J (17 ft-1bf).

(2) The kinetic energy anpnhnr] for the average

of fthe door(s) or gates(s) shall be rendered inoperative.

2.13.3.4.10 When building conditions would
refder ineffective or nonoperational the detection
mdans required by 2.13.3.4.5(a), (b), or (c), 2.13.3.4.6(c),
(d), or (e), or 2.13.3.4.7(d), (e), (f), or (g), the following
shqll be provided in lieu of compliance with 2.13.3.4.5(a),
(b), or (c), 2.13.3.4.6(c), (d), or (e), or 2.13.3.4.7(d), (e),
(H)f or (g):

a) continuous-pressure closing of the car door or gate
anfl hoistway door in compliance with 2.13.3.4.1

b) usage shall be limited to authorized personnel
only. A sign in compliance with 2.16.5.2 shall be pro-
vided but shall read: “THIS IS A FREIGHT ELEVATOR,
NQT A PASSENGER ELEVATOR, AND NOT FOR PUB-
LI USE. NO PERSONS OTHER THAN AUTHORIZED
PHRSONNEL ARE PERMITTED TO OPERATE THIS
ELIEVATOR.”

c) sequence operation in compliance with 2.13.6.1
d) the average closing speed of the car door or gate

sh4ll be limited to 0.20 m/s (0.67 ft/s)

NQTE (2.13.3.4.10):  Such building conditions include but are not
limfited to environments with high levels of particulates, environ$
mepts impacted by detector emissions, large opening widths,
exgessive cold, wash down environments, etc.

2.13.4 Closing Limitations for Power-Operated
Horizontally Sliding Hoistway Doors and

Horizontally Sliding Car Doors ‘or Gates

2.13.4.1 Where Required. Where'a power-operated
horizontally sliding hoistway doot or car door/gate or
both is closed by momentary pressure or by automatic
mdans (see 2.13.3.3), or is.closed simultaneously with
anpther door or car doory/gate or both from one continu-
oup-pressure means.(see 2.13.3.2.3 and 2.13.3.2.4), the
clgsing mechanism-shall be designed and installed to
copform to 2.18.4.2 and the reopening device shall be
depigned and\installed to conform to 2.13.5.

2.13.4:2" Closing Mechanism

2.13.4.2.1 Kinetic Energy

closing speed as determined in accordance with
2.13.4.2.2 shall not exceed 10 J (7.37 ft-Ibf).

(c) Where a reopening device is not used, or hasbeen
rendered inoperative (see 2.13.5), the closing.ddor sys-
tem shall conform to the following requiréments:

(1) The kinetic energy computed forthe actual clos-
ing speed at any point in the Code zon€distance defined
by 2.13.4.2.2 shall not exceed 8 J (6 ft<Ibf).

(2) The Kkinetic energy computed for the average
closing speed within the Code zone distance (see
2.13.4.2.2), or in any exposed opening width, including
the last increment of deor travel, shall not exceed 3.5 ]
(2.5 ft-lbf).

2.13.4.2.2 ‘Door Travel in the Code Zone Distance

(a) For all side sliding doors using single or multiple
speed panels, the Code zone distance shall be taken as
the hofizontal distance from a point 50 mm (2 in.) away
from the open jamb to a point 50 mm (2 in.) away from
the\opposite jamb.

(b) For all center-opening sliding doors using single
or multiple speed panels, the Code zone distance shall
be taken as the horizontal distance from a point 25 mm
(1 in.) away from the open jamb to a point 25 mm (1 in.)
from the center meeting point of the doors.

(c) The average closing speed shall be determined by
measuring the time required for the leading edge of the
door to travel the Code zone distance.

2.13.4.2.3 Door Force. The force necessary to pre-
vent closing of the hoistway door (or the car door or
gate if power operated) from rest shall not exceed 135 N
(30 1bf) (see 2.13.3.1). This force shall be measured on
the leading edge of the door with the door at any point
between one-third and two-thirds of its travel.

2.13.4.2.4 Data Plate. A data plate conforming to
2.16.3.3 shall be attached to the power door operator or
to the car crosshead and shall contain the following
information:
() minimum door closing time in seconds for the

(a) Where the hoistway door and the car door/gate
are closed in such a manner that stopping either one
manually will stop both, the kinetic energy of the closing
door system shall be based upon the sum of the hoistway
and the car door weights, as well as all parts rigidly
connected thereto, including the rotational inertia effects
of the door operator and the connecting transmission
to the door panels.
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doors to travel the Code zone distance as specified in
2.13.4.2.2 corresponding to the kinetic energy limits
specified in 2.13.4.2.1(b)(2)

(b) minimum door closing time in seconds for the
doors to travel the Code zone distance as specified in
2.13.4.2.2 corresponding to the kinetic energy limits
specified in 2.13.4.2.1(c)(2), if applicable [see
2.27.3.1.6(e)]



https://asmenormdoc.com/api2/?name=ASME A17.1 CSA B44 2010.pdf

ASME A17.1-2010/CSA B44-10

(c) where heavier hoistway doors are used at certain
floors, the minimum door closing time in seconds corres-
ponding to the kinetic energy limits specified in
2.13.4.2.1(b)(2) and 2.13.4.2.1(c)(2), if applicable, for the
corresponding floors shall be included on the data plate

2.13.5 Reopening Device for Power-Operated

application of the car safety, on buffer engagement, or
the application of the emergency brake (see 2.19).

2.14.1.2.2 The car enclosure shall be so con-
structed that removable portions cannot be dismantled
from within the car.

214,123

Horlzontally Stlamg Car Doors or Gates

2.13.5.1 Where required by 2.13.4, a power-
operated car door shall be provided with a reopening
device that will function to stop and reopen a car door
and the adjacent landing door sufficiently to permit pas-
| senger transfer in the event that the car door or gate is
‘| obstructed while closing. If the closing kinetic energy
| is reduced to 3.5] (2.5 ft-1bf) or less, the reopening device
| shall be permitted to be rendered inoperative. The
| reopening device used shall be effective for substantially
the full vertical opening of the door (see 2.13.4.2).

] 2.13.5.2  For center-opening doors, the reopening

device shall be so designed and installed that the
obstruction of either door panel when closing will cause
the reopening device to function.

2.13.5.3 Where Phase I Emergency Recall
Operation by a fire alarm initiating device (see 2.27.3.2.3)
is not provided, door reopening devices that can be
affected by smoke or flame shall be rendered inoperative
after the doors have been held open for 20 s. Door closing
for power-operated doors shall conform to 2.13.5.

2.13.6 Sequence Operation for Power-Operated
Hoistway Doors With Car Doors or Gates

2.13.6.1 Operating Requirements. . The sequence
operation of a hoistway door.(and adjacent
power-operated vertically sliding car door or gate shall
conform to 2.13.6.1.1 and 2.13.6.1:2.

2.13.6.1.1 In opening) the hoistway door shall
be opened at least two-thirds of its travel before the car
door or gate can start(to,open.

2.13.6.1.2 Inclosing, the car door or gate shall be
closed at least two-<thirds of its travel before the hoistway
door can start’to close.

SECTION 2.14
CAR\ENCLOSURES, CAR DOORS AND GATES, AND
CAR ILLUMINATION

- . Is,
light fixtures, suspended ceilings, and other apparaEus

or equipment attached within the car enclosure'shall be
securely fastened and so supported that they, will hot
loosen or become displaced in ordinary service, on far
safety application, or on buffer engagément.

2.14.1.2.4 Panels attached’to the car enclos

for decorative or other purposés shall either

(a) not be unfastened fromtinside the car by the
of common tools; or

(b) be permitted to be.removed from inside the
when perforations {exceeding that which would re
a ball 13 mm (0.5:nY) in diameter, in the enclosure u
for panel hangirig or support have permanent means
prevent straight through passage beyond the runn
clearance.

lire
f1se

car
ect
ed

to

ng

2:14.1.3 Strength and Deflection of Enclos
Walls. The enclosure walls shall be designed and
installed to withstand a force of 330 N (75 1bf) appljed
horizontally at any point on the walls of the enclospire
without permanent deformation and so that the deflec-
tion will not reduce the running clearance below the
minimum specified in 2.5.1, nor cause the deflectior
exceed 25 mm (1 in.).

re

2.14.1.4 Number of Compartments in Passenger ¢
Freight Elevator Cars. Cars shall not have more than
two compartments. Where elevators have two compart-
ments, one shall be located above the other, and
elevator shall conform to 2.14.1.4.1 through 2.14.1.46.

2.14.1.4.1 The elevator shall be used exclusively
for passengers or exclusively for freight at any one tifne.
If freight is to be carried in only one compartment, meqns
shall be provided to lock the other compartment out of
service.

2.14.1.4.2 Each compartment shall conform| to
the requirements of this Section, except that a trap dpor
in the floor of the upper compartment shall provjde
access to the top emergency exit for the lower cqm-

—2.17%.1 Passenger and freight Enclosures, Generat

2.14.1.1 Enclosure Required. Elevators shall be
equipped with a car enclosure.

2.14.1.2 Securing of Enclosures

2.14.1.2.1  The enclosure shall be securely fas-
tened to the car platform and so supported that it cannot
loosen or become displaced in ordinary service, on the
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2.14.1.4.3 Where either or both compartments
are intended for passenger service, the minimum rated
load for each compartment shall conform to 2.16.1.
Where one compartment is intended for freight use,
its minimum rated load shall conform to 2.16.1 or shall
be based on the freight loads to be handled, if greater
than the minimum rated load required by 2.16.1.
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Where both compartments are used exclusively for
freight, the minimum rated load of each compartment
shall conform to 2.16.2.

The rated load of the elevator shall be the sum of the
rated loads of the individual compartments.

2.14.1.4.4 An emergency stop switch, where

(d) The movable portion (exit panel) of the suspended
ceiling that is below the top exit opening shall be
restrained from falling. It shall be permitted to be hinged
upward or downward, provided that the exit permits a
clear opening with the top exit opening.

(1) A minimum clear headroom of 2 030 mm (80 in.)
above the car floor shall be maintained when down-

required by 2.26.2.5, shall be provided in each compart-
mgnt, and these emergency stop switches shall be so
cohnected that the car cannot run unless both are in the
run position.

2.14.1.4.5 An in-car stop switch, where required
by|2.26.2.21, shall be provided in each compartment,
anfl these switches shall be so connected that the car
capnot run unless both are in the run position.

2.14.1.4.6  All hoistway doors shall be closed and
lodked and the car doors for each compartment closed
before the car can be operated.

2.14.1.5 Top Emergency Exits. An emergency exit
with a cover shall be provided in the top of all elevator
cafs, except cars in partially enclosed hoistways (see
2.14.1.5.2).

2.14.1.5.1 Top emergency exits shall conform to

following requirements:
a) The top emergency exit opening shall have an area
of ot less than 0.26 m? (400 in.?) and shall measure not
less than 400 mm (16 in.) on any side.
b) The top emergency exit and suspended ceiling
opgning, if any, shall be so located as to provide a“clear
papsageway, unobstructed by fixed equipment.located
in pr on top of the car. Equipment is permitted directly
abpve the exit opening, provided that
(1) it is not less than 1 070 mm (427in.) above the
topp of the car; or
(2) theexitislocated to allow unobstructed passage
of|a parallelepiped volume.measuring 300 mm X
500 mm by 1500 mm (12_in. X 20 in. by 59 in.) at
an|angle not less than-60-deg from the horizontal (see
Ngnmandatory Appendix C).
c) The top emeérgency exit cover shall open outward.
It ghall be hinged or securely attached with a chain when
in poth the.open and closed positions. If a chain is used,
it ghall be\not more than 300 mm (12 in.) in length and
haye d4actor of safety of not less than 5. The exit cover
shall\only be openable from the top of the car, where it

the

ward-swinging suspended ceiling exit panels are used:

(2) Upward-opening suspended ceiling exit panels
shall be restrained from closing when in use and|shall
not diminish the clear opening area of the corresponding
top exit opening.

(3) The movable portion and the fixed portion of
a suspended ceiling shall not contajntamps that could
be shattered by the rescue operation‘using the top emer-
gency exit. The movable portion of the suspended ceiling
shall be permitted to contain'light fixtures connected to
the stationary portion of the suspended ceiling wiring
by means of a plug and{socket or by flexible armored
wiring. Flexible wiring shall not be used to support or
restrain the exit opening in the suspended ceiling in the
open position.

(e) Wher€, elevators installed in enclosed hoistways
are proyvided with special car top treatments such as
domed 0r shrouded canopies, the exit shall be made
accessible, including the car top refuge space as specified
in 2.4.12.

(f) Immediately adjacent to the top emergency exit
there shall be a space available for standing when the
emergency exit cover is open. This space shall be permit-
ted to include a portion of the refuge area (see 2.4.12).
All exit covers shall be provided with a car top emer-
gency exit electrical device (see 2.26.2.18) that will pre-
vent operation of the elevator car if the exit cover is
open more than 50 mm (2 in.), and the device shall be
so designed that it

(1) is positively opened

(2) cannot be closed accidentally when the cover is
removed

(3) must be manually reset from the top of the car
and only after the cover is within 50 mm (2 in.) of the
fully closed position

(4) shall be protected against mechanical damage

2.14.1.5.2 On elevators in partially enclosed
hoistways, means shall be provided to facilitate emer-
gency evacuation of passengers. Such means shall not

shall be openable without the use of special tools. The
exit cover of the lower compartment of a multideck
elevator shall be openable from both compartments. On
elevators with two compartments, if the emergency exit
of the lower compartment does not open directly into
the upper compartment, a guarded passageway shall be
provided between the lower compartment roof and the
upper compartment floor.
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TeqUITE a tOp eMergency exit. A top emergency exit shatt
be permitted.

2.14.1.6 Car Enclosure Tops

2.14.1.6.1 The car enclosure top shall be so
designed and installed as to be capable of sustaining a
load of 135 kg (300 1b) on any area 600 mm X 600 mm
(24 in. X 24 in.), or 45 kg (100 Ib) applied to any point,
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without permanent deformation. The resulting deflec-
tion under these loads shall be limited to prevent dam-
age to any equipment, devices, or lighting assemblies
fastened to or adjacent to the car enclosure top.

2.14.1.6.2 Two unobstructed horizontal areas,
each one not less than 350 mm (14 in.) by 350 mm (14 in.),

2.14.1.8 Glass in Elevator Cars

2.14.1.8.1  Where enclosures include panels of
glass, or transparent or translucent plastic, the panels
shall
(a) be constructed of laminated glass that complies
with the requirements of 16 CFR Part 1201, Sections

shall be provided on the car enclosure top. The two
unobstructed areas shall be no closer to one another
than 600 mm (24 in.), centerline to centerline, apart. The
areas shall be within the projection of the car enclosure
top exclusive of the area outside of a standard railing
(2.10.2), where provided.

2.14.1.7 Railing and Equipment on Car Enclosure Top

2.14.1.7.1 A standard railing conforming to
2.10.2 shall be provided on the outside perimeter of the
car enclosure top on all sides where the perpendicular
distance between the edges of the car enclosure top and
the adjacent hoistway enclosure exceeds 300 mm (12 in.)
horizontal clearance and on sides where there is no
hoistway enclosure. If clearances require (see 2.14.1.7.2)
the standard railing to be located more than 100 mm
(4 in.) from the edge of the outside perimeter of the car
enclosure top, the top of the car enclosure outside of
the railing shall be clearly marked. The marking shall
consist of alternating 100 mm (4 in.) diagonal red and
white stripes. The forces specified in 2.10.2.4 shall not
deflect the railing beyond the perimeter of the car_top.
The top-of-car enclosure, or other surface specified
by the elevator installer, shall be the working, surface
referred to in 2.10.2.

2.14.1.7.2  When the car has.xéached its maxi-

mum upward movement (2.4.6.1), the following mini-
mum clearances shall be provided. from the top rail of
the standard railing to building structure or equipment
not attached to the car:

(a) 100 mm (4 in.) vertically

(b) 100 mm (4 in.))horizontally in the direction
towards the hoistway enclosure

(c) 300 mm(12in.) horizontally towards the centerline
of the car enclosure top

NOTE(214.1.7.2): See Nonmandatory Appendix G.

2.14.1.7.3 A working platform or equipment that

i8 not rpr}nirpr] for the n‘pprafinn of the elevator or its

20T Tand 1201201 be constructed of faminated gigss,
safety glass, or safety plastic that comply withy\GAN/
CGSB-12.1, CAN/CGSB-12.11, or CAN/CGSB-12(12,
whichever is applicable (see Part 9)

(b) be provided with a handrail or fratning desigred
to guard the opening should the panel bédome detached,
where wall panels are wider than-300"mm (12 in.)

(c) be mounted in the structute-so that the assemply
shall withstand the required elevator tests without dqm-
age (see 2.14.1.2)

2.14.1.8.2 Glassaused for lining walls or ceilings
shall conform to 244,1.8.1(a) and (c), except that tgm-
pered glass shall‘be permitted, provided that
(a) it conferms to ANSI 797.1, 16 CFR Part 12p1,
Sections 1201.1 and 1201.2, or CAN/CGSB-12.1, whifh-
ever is applicable (see Part 9)
(b) the glass is not subjected to further treatment syich
as‘sandblasting, etching, heat treatment, painting, etc.,
that could alter the original properties of the glass
(c) the glass is bonded to a nonpolymeric coatihg,
sheeting, or film backing having a physical integrity to
hold the fragments when the glass breaks
(d) the glass is tested and conforms to the acceptance
criteria for laminated glass as specified in ANSI Z97.1} or
16 CFR Part 1201, Section 1201.4, or CAN/CGSB-12]11,
whichever is applicable (see Part 9)

2.14.1.8.3 Markings as specified in the applicaple
glazing standard shall be on each separate piece, qnd
shall remain visible after installation.

2.14.1.9 Equipment Inside Cars

2.14.1.9.1 Apparatus or equipment not used i
connection with the function or use of the elevator shall
not be installed inside of any elevator car, except|as
follows:

(a) Support rails (handrails) are permitted.
(b) Fastening devices for padded protective linings
are permitted.
(c) Lift hooks, conveyor tracks, and support beams
for freight handling, mounted in the ceiling of passenger

appliances, except where specifically provided herein,
shall not be located above the top of an elevator car.

2.14.1.7.4 Devices that detect unauthorized
access to the top of the car shall be permitted. These
devices shall only be permitted to initiate an alarm.
Audible alarms shall not exceed 90 dBA measured 1 m
(40 in.) from the source.
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elevator, shall clear the car floor to a height of 2 450 mm
(96 in.) (see 2.16.9).

(d) Picture frames, graphic display boards, plaques,
and other similar visual displays shall be mounted to
withstand the required elevator tests without damage.
All edges shall be beveled or rounded. The material
shall conform to 2.14.1.2 and 2.14.2.1. When attached to
the car wall less than 2 130 mm (84 in.) above the floor,

(10)
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projections from the car wall, excluding support rails,
shall not be greater than 38 mm (1.5 in.).

(e) Conveyor tracks shall be permitted in freight ele-
vators cars.

(f) Heating equipment, ventilating fans, and air-con-
ditioning equipment, if used, shall be securely fastened

(2) floor surfaces shall have a flame spread rating
of 0 to 300, with smoke development of 0 to 300, based
on the test conducted in accordance with the require-
ments of CAN/ULC-5102.2

2.14.2.1.3 Padded protective linings, for tempo-
rary use in  passenger cars durmg the handhng of freight,

Od 4 O o

in place and located above the car ceiling or outside the
enflosure.
2.14.1.9.2  Passenger car floors shall have no pro-

jections or depressions greater than 6 mm (0.25 in.).

2.14.1.10 Side Emergency Exits.
ex]ts are prohibited.

Side emergency

2.14.2 Passenger-Car Enclosures

2.14.2.1 Material for Car Enclosures, Enclosure Lin-
ings, and Floor Coverings. All materials exposed to the
cat interior and the hoistway shall be metal, glass, or
shall conform to 2.14.2.1.1 through 2.14.2.1.4.

2.14.2.1.1  In jurisdictions not enforcing NBCC
a) materials in their end-use configuration, other
than those covered by 2.14.2.1.1(b) and (c), 2.14.2.1.3, and
2.14.2.1.4, shall conform to the following requirements,
baged on the tests conducted in accordance with the
requirements of ASTM E 84, ANSI/UL 723, or
CAN/ULC-5102:

(1) flame spread rating of 0 to 75

(2) smoke development of 0 to 450
b) napped, tufted, woven, looped, and similar magte=
rigls in their end-use configuration on car enclo§tire
wdlls shall conform to 8.3.7. The enclosure walls,to which
this material is attached shall conform to 2:14.2.1.1(a).
¢) floor covering, underlayment, and:its adhesive
shhll have a critical radiant flux ofinot less than
0.45 W/cm?, as measured by ASTM. E 648.

2.14.2.1.2  In jursidictions enforcing the NBCC
a) materials in their end-use configuration, other
thqn those covered by, 2:14.2.1.2(b), 2.14.2.1.3, and
2.14.2.1.4, shall conformte’ the following requirements,
baged on the tests.conducted in accordance with the
requirements of 2AASTM E 84, ANSI/UL 723, or
CAN/ULC-5102:

(1) flame Spread rating of 0 to 75

(2) smoke development of 0 to 450
b) floor surfaces shall have a flame spread rating of
0 tp 300, based on the test conducted in accordance with

bIldll [)E Ul IIldIEIldlb LUIllUIIlllllg 0 ElIIlEI «.1%.2.1.1(d)
or (b) or 2.14.2.1.2(a), whichever is applicable. The pro=
tective lining shall clear the floor by not less than 100 jm
(4 in.).

2.14.2.1.4 Handrails, operating devices, ventilat-
ing devices, signal fixtures, audio and visual communi-
cation devices, and their housings are-not required to
conform to 2.14.2.1.

2.14.2.2 Openings Prohibitéd.. Openings or hinged
or removable panels in an enclosure are prohibited, other
than as required for the following:

(a) signal, operatingjand communication equipment

(b) entrances

(c) vision panels

(d) top emergency exit

(e) ventilation

(f) aecess panels for cleaning of glass on observation
elevators (see 2.14.2.6)

(g)requipment access panels for maintenance and
inspection of equipment shall conform to the following
requirements (see also 2.7.5.1.4):

(1) be of hinged type.

(2) open only into the car.

(3) be provided with a lock so arranged that the
door shall be openable from inside the car only by a
specially shaped removable key. Locks shall be so
designed that they cannot be opened from the inside by
the use of ordinary tools or instruments. Keys shall be
Group 1 Security (see 8.1).

(4) be provided with electric contacts that conform
to 2.14.4.2.3(b) through (e) and 2.26.2.35, and are located
so as to be inaccessible from the inside of the car. When
opened, the contact shall cause power to be removed
from the driving-machine motor and brake.

(5) be of the same material and construction as
required for the enclosure.

2.14.2.3 Ventilation

2.14.2.3.1 Natural ventilation openings con-
forming to the following shall be provided in car

the requirements of CAN/ULC-5102.2

(c) where the building is designated by the building
code as a high building

(1) materials in their end-use configuration shall

have a flame spread rating for walls and ceiling of 0 to
25, with smoke development of 0 to 100, based on the
test conducted in accordance with the requirements of
CAN/ULC-5102
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enclosures:

(a) Openings exposed to the inside of the car shall
not be located in the portion of the enclosure walls
extending from a point 300 mm (12 in.) above the floor
to a point 1 825 mm (72 in.) above the floor.

(b) Openings less than 300 mm (12 in.) above the floor
shall reject a ball 25 mm (1 in.) in diameter and be
guarded to prevent straight-through passage.

(10

(10)
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(c) Openings above the 1825 mm (72 in.) level shall
reject a ball 50 mm (2 in.) in diameter and be guarded
to prevent straight-through passage.

(d) Openings in the car ceiling shall be protected and
shall conform to 2.14.1.6.

(e) The total area of natural ventilation openings shall
be not less than 3.5% of the inside car floor area divided

2.14.2.6 Access Panels. Nonremovable sliding or
swing panels shall be permitted for access to the car or
hoistway transparent enclosures for cleaning purposes.
Such panels or doors shall
(a) if hinged, open only into the car
(b) be provided with cylinder-type locks, having not
less than a five-pin or a five-disc combination, or a lock

equally between the bottom and top of the car enclosure.

(f) The total unrestricted opening in or around the
car doors or gates shall be permitted to be included as
part of the total natural ventilation required.

(¢) The unrestricted opening provided by forced ven-
tilation systems shall be permitted to be part of the
natural ventilation area on the part of the car in which
it is located.

2.14.2.3.2  Ventilating fans or blowers, if used,
shall be located above the car ceiling or outside the
enclosure and shall be securely fastened in place.

2.14.2.3.3  Forced ventilation conforming to the
following shall be provided on observation elevators
with glass walls exposed to direct sunlight:

(a) There shall be a minimum air handling capacity
to provide one air change per minute based on net inside
car volume.

(b) An auxiliary power source capable of providing
the minimum air handling capacity for a continuous
period of at least 1 h shall be provided on each elevax
tor car.

NOTE (2.14.2.3.3): Special consideration should be given é,eleva-
tors such as observation and parking garage elevators,when they
are exposed to the elements. In extreme cases, emefgency power
may be required for this purpose.

2.14.2.4 Headroom in Elevator €ars. A minimum
clear headroom of 2 025 mm (80 in.)-above the car floor
shall be provided.

2.14.2.5 Vision Panels.
required, but where used,shall

(a) be of a total area\of not more than 0.1 m? (155 in.?)
and contain no single glass panel having a width
exceeding 150 mm (6 in.)

(b) be provided with wire-glass panels or laminated-
glass panels_conforming to 16 CFR Part 1201 or CAN/
CGSB-12:11, whichever is applicable (see Part 9). Mark-
ings.as.specified in the applicable standard shall be on
edeh) separate piece of laminated glass, and shall remain
visible after installation.

Vision panels are not

that provides equivalent security, arranged so that t}}ley
can be unlocked with a key from the car side,.and the
key shall be Group 2 Security (see 8.1)

(c) be manually openable from the hoistway side

(d) be self-locking

(e) be provided with a device arranged so that fthe
panel must be in the closed andAdeocked position (pee
2.26.2.31) before the elevator can bperate

(f) have a bottom edge a’minimum of 1 070 m
(42 in.) from the floorjin\cases where the adjacent
hoistway wall is more\than 140 mm (5.5 in.) from the
car enclosure or whére there is no adjacent hoistway wall

2.14.3 Freight-Car Enclosure

2.14.3.1<Enclosure Material. Enclosures shall bg of
metal without perforations to a height of not less than
1825 mm (72 in.) above the floor.

Above the 1825 mm (72 in.) level, the walls and fop
of the enclosure shall be metal with or without perfgra-
tions, except that portion of the enclosure wall in frpnt
of and extending 150 mm (6 in.) on each side of fhe
counterweight, that shall be without perforations.

Perforated portions of enclosures shall reject a I
25 mm (1 in.) in diameter.

Freight elevators that are permitted to carry passgn-
gers (see 2.16.4) shall conform to 2.14.2.2.

2.14.3.2 Openings in Car Tops. Hinged or rempv-
able panels shall not be provided in car tops, except
those required for emergency exit, and for equipment
access (see 2.7.5.1.4).

2.14.3.3 Ventilation. If ventilating grilles or Iouvirs
are provided in the enclosure below the 1 825 mm (72 In.)
level, they shall be located not more than 300 mm (12 {n.)
above the floor and shall reject a ball 50 mm (2 in.} in
diameter.

2.14.4 Passenger and Freight Car Doors and Gateg,
General Requirements

2.14.4.1 Where Required. A door shall be provig
at each entrance to a passenger car and a door or

ed
te

(c) be located in the car door or in the front return
panel of the car enclosure

(d) have the inside face of a car door vision panel,
grille, or cover located substantially flush with the inside
surface of the car door

(e) have fasteners that are located on the hoistway
side. It shall not be possible to remove the fasteners with
common tools.
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shall be provided at each entrance to a freight car.

2.14.4.2 Door and Gate Electric Contacts and Door
Interlocks

2.14.4.2.1 Each car door or gate shall be provided
with a door or gate electric contact conforming to
2.26.2.15,2.14.4.2.3,and 2.14.4.2.5, or a car door interlock
conforming to 2.26.2.28, 2.14.4.2.4, and 2.14.4.2.5.
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2.14.4.2.2
required for
(a) car doors of elevators where the clearance between
the loading side of the car platform and hoistway enclo-
sure exceeds the maximum specified in 2.5.1.5
(b) car doors of elevators that face an unenclosed por-
tion of the hoistway during the travel of the car

A car door interlock shall be

2.14.4.4 Type of Gates. Gates, where permitted,
shall be of the horizontally sliding or vertically sliding
type, conforming to 2.14.4.7, 2.14.5, and 2.14.6.

2.14.4.5 Location

2.14.4.5.1 Doors or gates for automatic or contin-
uous-pressure operation elevators, except freight eleva-

2.14.4.2.3
shall

a) prevent operation of the driving machine when
th¢ car door or gate is not in the closed position, except
under one of the following conditions:

(1) when a hoistway access switch is operated (see
2.1p.7)

(2) when a car-leveling or truck-zoning device is
operated (see 2.26.1.6)

(3) when a bypass switch is activated (see 2.26.1.5)
b) be positively opened by a lever or other device
attached to and operated by the door or gate
c) be maintained in the open position by the action
of [gravity or by a restrained compression spring, or by
both, or by positive mechanical means
d) be so designed or located that they shall not be
essible from within the car
e) not utilize mercury tube switches

2.14.4.2.4 Car door interlocks shall
a) prevent operation of the driving machine when

car door is not in the closed and locked position,
ept

(1) when the car is within the unlocking zoné for
thgt entrance

(2) under the conditions specified in 2:14.4.2.3(a)
b) prevent opening of the car door from-within the
cay, except when the car is in the unlocking zone for
thgt entrance
c) hold the car door in the logked position by means
of gravity or by a restrained ¢onipression spring, or by
both, or by means of a positive linkage
d) be so located that they are not accessible from
within the car when the)car doors are closed
e) be designed.inaccordance with 2.12.2.4

Car door and gate electric contacts

ac

thd
ex

2.14.4.2.5\ JEach type and make of car door elec-
tri¢ contacty car gate electric contact, and car door inter-
logk shall

a) bestype tested in conformance with 2.12.4.1
b)\(be listed/certified in conformance with 2.12.4.2

tors equipped with horizontally swinging doors and
not accessible to the general public, located in factories,
warehouses, garages, and similar buildings, shall be’ so
located that the distance from the face of the \car door
or gate to the face of the hoistway doorsshall be not
more than the following:

(a) where a swinging-type hoistway‘door and car gate
or folding car door are used, 100 mm’ (4 in.)

(b) where a swinging-type hoistway door and a car
door are used, 140 mm (5.5 in.)

(c) where a sliding-type hoistway door and a car door
or gate are used, 140 mm (5.5 in.)

(d) on freight elevaters that are equipped with hori-
zontally swinging.deors and that are not accessible to
the general public (i.e., located in factories, warehouses,
garages, and similar buildings), the distance specified
in2.14.4.5:1(a), (b), and (c) shall be not more than 165 mm
(6.5 inJ

2:14.4.5.2

sured as follows:

(a) where a multisection car door and multisection
hoistway door are used, or where one of these doors is
multisection and the other is single section, between the
sections of the car door and the hoistway door nearest
to each other

(b) where a multisection car door and a swinging-
type hoistway door are used, between the hoistway door
and the section of the car door farthest from it

(c) where a car gate is used, between the car gate and
that section of the hoistway door nearest to the car gate

(d) where a folding car door is used, between the
hoistway door and the car door panel furthest from the
hoistway door, when closed (see 2.12.2.2 and 2.14.4.11)

The distances specified shall be mea-

2.14.4.6 Strength of Doors, Gates, and Their Guides,
Guide Shoes, Tracks, and Hangers. Doors and gates
and their guides, guide shoes, tracks, and hangers shall
be so designed, constructed, and installed that when the
fully closed door or gate is subjected to a force of 335 N
(75 1bf), applied on an area 300 mm (12 in.) square at
right angles to and approximately at the center of the

(c¢) be marked in conformance with 2.12.4.3

2.14.4.2.6  Ahoistway door interlock meeting the
requirements of 2.12.2 and 2.12.4 shall be permitted to
be used as a car door interlock.

2.14.4.3 Type and Material for Doors. Doors shall
be of the horizontally or vertically sliding type and of
material conforming to 2.14.2.1.
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door or gate, it will not deflect more than 13 mm (0.5 in.)
toward the hoistway door.

Where a swing-type hoistway door and car gate or
folding door are used, the gate or folding door shall not
deflect more than 13 mm (0.5 in.) when subjected to a
force of 335 N (75 lbf) when applied to the hoistway
side of the car gate or folding door at the following
locations:

(10)

(10

(10)
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(a) an area 100 mm (4 in.) square at right angles at the
approximate center of the gate or folding door opening

(b) an area 100 mm (4 in.) square at right angles at
25% and 75% of the door width at a height of 450 mm
(18 in.) from the floor level

For individual panels of folding doors of a width less
than 100 mm (4 in.), the specified forces in (a) and (b)

provided to prevent the doors or gates from falling, if
the suspension means fails.

2.14.4.10 Power-Operated and Power-Opened or
Power-Closed Doors or Gates. The operation of power-
operated and power-opened or power-closed doors or
gates shall conform to 2.13.

shall be applied over an area 100 mm (4 in.) tall by the
width of the individual panel.

When subjected to a force of 1 100 N (250 1bf) similarly
applied, doors and vertically sliding gates shall not
break or be permanently deformed and shall not be
displaced from their guides or tracks.

Where multisection doors, gates, or folding doors are
used, each panel shall withstand the forces specified.

2.14.4.7 Vertically Sliding Doors and Gates. Verti-
cally sliding doors or gates shall conform to 2.14.4.7.1
through 2.14.4.7.5.

2.14.4.7.1  They shall be of the balanced counter-
weighted type or the biparting counterbalanced type.

2.14.4.7.2  Gates shall be constructed of wood or
| metal, and shall be of a design that will reject a ball
{ 50 mm (2 in.) in diameter, except that if multisection
| wvertical lift gates are used, the panel shall be designed
| to reject a ball 10 mm (0.375 in.) in diameter.

| 2.14.4.7.3 Doors shall be constructed of material
| conforming to 2.14.2.1.

2.14.4.7.4 Doors or gates shall guard-the full
width of the car entrance openings, and théir height
shall conform to 2.14.5.4 or 2.14.6.2.3.

2.14.4.7.5 Balanced counterweighted doors or
gates shall be either single or multiple section, and shall
slide either up or down to open, conforming to 2.14.5.3
and 2.14.6.2.

2.14.4.8 Weights for Closing or Balancing Doors or
Gates. Weights used fo close or balance doors or gates
shall be located outside the car enclosure and shall be
guided or restrained to prevent them from coming out
of their runway.

The bottom ‘of the guides or other restraining means
shall besse.constructed as to retain the weights if the
weightsuspension means breaks.

Weights that extend beyond the hoistway side of the
cardoor or gate guide rail shall be guarded to prevent

2.14.4.11 Closed Position of Car Doors or Gates.
Car doors or gates shall be considered to be in the'eloged
position under the following conditions:
(a) for horizontally sliding doors or gates, when the
clear open space between the leading.edge of the dpor
or gate and the nearest face of the jamb ‘does not excged
50 mm (2 in.) except where car ddoss are provided wjith
a car door interlock(s), 10 mm (0,875 in.)
(b) for vertically sliding counterweighted doors| or
gates, when the clear open\space between the leading
edge of the door or gate.and the car platform sill dpes
not exceed 50 mm (2 in.)
(c) for horizontally sliding center-opening doors,| or
vertically slidifig biparting counterbalanced doqrs,
when the doox{panels are within 50 mm (2 in.) of contact
with eacH other, except where horizontally sliding
center-opening car doors are provided with a car dpor
intenlock(s), 10 mm (0.375 in.)

2.14.5 Passenger Car Doors

2.14.5.1 Number of Entrances Permitted. Thereshall
be not more than two entrances to the car, except in
existing buildings where structural conditions mgke
additional entrances necessary.

2.14.5.2 Type Required. Horizontally or verticglly
sliding doors subject to the restrictions of 2.14.5.3 shall
be provided at each car entrance. Folding car doors pre
not permitted.

2.14.5.3 Vertically Sliding Doors. Vertically sliding
doors shall be

(a) of the balanced counterweighted type that slide
in the up direction to open

(b) power operated where facing a power-opera
vertically sliding counterbalanced or a vertically slidipg-
down-to-open hoistway door

2.14.5.4 Dimensions of Doors. Doors, when in the
fully closed position, shall protect the full width gnd
height of the car entrance opening.

2.14.5.5 Openings in Doors. There shall be no open-

-1 P | . .
dCUTUCTILAdLD COITtAaCt.

2.14.4.9 Factor of Safety for Suspension Members.
Suspension members of vertically sliding car doors or
gates, and of weights used with car doors or gates, shall
have a factor of safety of not less than 5. At least two
independent suspension means shall be provided so that
the failure of one suspension means shall not permit the
car doors or gates to fall; or a safety device shall be
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ings in doors, except where vision panels are used.
2.14.5.6 Door Panels

2.14.5.6.1 Door panels shall have a flush surface
on the side exposed to the car interior. The panels shall
have no area or molding depressed or raised more than
3 mm (0.125 in.) and areas raised or depressed shall be
beveled at not more than 30 deg to the panel surface.

(10
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2.14.5.6.2 Panels shall overlap the top and sides
of the car entrance opening by not less than 13 mm
(0.5 in.) when in the closed position.

2.14.5.6.3 Thevertical clearance between a panel
and the sill, or in the case of a vertically sliding door
the vertical clearance between the leading edge and the

(c) In power-operated doors, the glass panel shall be
substantially flush with the surface of the car side of
the door.

(d) The glass shall conform to the applicable strength
requirements of 2.14.4.6.

(e) The glass shall be so mounted that it, and its
mounting structure, will withstand the required elevator

sil N D}la}} llU;. CALCCd 10 jageeny (0.375 ill.) VV}ltfll ill l}ltf fu}l)/
clgsed position.

2.14.5.6.4 The horizontal clearance shall not
ex¢eed 13 mm (0.5 in.) for horizontally sliding panels
anfl 25 mm (1 in.) for vertically sliding panels between
a) the car side of a panel and the related car
rance jamb

b) related panels of multispeed entrances

c) the car side of the panel and the related car
hepd jamb

en

2.14.5.6.5 The leading edges of doors shall be
frep of sharp projections.
2.14.5.6.6 The meeting panel edges of center-

oppning entrances shall be protected with not less than
onp resilient male member extending the full height
of [the panel. The meeting edges shall be permitted to
interlock by not more than 10 mm (0.375 in.). When in
th¢ closed position, the distance between the metal parts
of the meeting panels shall not exceed 13 mm (0.5 in.).

2.14.5.6.7 The clearance between the leading
edge of the trailing panel of multiple-speed panels and
th¢ jamb shall not exceed

a) 13 mm (0.5 in.) for horizontal slide

b) 25 mm (1 in.) for vertical slide

2.14.5.7 Manual Opening of Car Doors. ;Car doors
shall be so arranged that when the car is’stopped within
th¢ unlocking zone (see 2.12.5.3) and power to the door
opprator is cut off, they and the«mechanically related
hojstway door, if any, shall be manually movable from
indide the car. The force required at the edge of sliding
doprs to move them shall not exceed 330 N (75 Ibf).

2.14.5.8 Glass in _Car Doors

2.14.5.8.1 /Vision panels, where provided, shall
copform to 2.14.2)5.
2.14.5:8.2 Glass doors, where provided, shall

conform:tothe following requirements:
a)_The glass shall be laminated glass conforming to
th¢ réquirements of 16 CFR Part 1201, or be laminated

tests without becoming damaged or dislodged.
(f) A nonglass edge shall be provided on the leading
edge of the door panel.

2.14.5.9 Folding Car Doors

2.14.5.9.1 Folding car doors shall ‘¢onform to
2.14.4 except paras. 2.14.4.4, 2.14.4.7, ahd 2.14.4.9. They
shall also conform to all of 2.14.5 eXcept paras. 2.14.5.3,
2.14.5.6.2,2.14.5.7, and 2.14.5.8.

2.14.5.9.2  The effort nieeded to prevent a folding
car door from closing shall\conform to 2.13.4.2.3.

2.14.5.9.3  Folding car doors shall not be power
opened to a distarlee)exceeding one-third of the clear
opening, and in ng case more than 250 mm (10 in.).

2.14.5,9.4- Handles of manually operated folding
car doorgnearest the car operating device on elevators
operatéd ffom the car only shall be so located that the
nearest handle is not more than 1 220 mm (48 in.) from
the.car operating device when the folding door is closed,
and between 1 220 mm (48 in.) and 380 mm (15 in.)
above the car floor.

2.14.6 Freight Elevator Car Doors and Gates
2.14.6.1 Type of Gates

2.14.6.1.1 For elevators designed for Class A
loading (see 2.16.2.2), car gates shall be the vertically
sliding type (see 2.14.6.2), the horizontally sliding col-
lapsible type (see 2.14.6.3), or a car door of the folding
type (see 2.14.5.9).

2.14.6.1.2  For elevators designed for Class B or
Class C loading (see 2.16.2.2), car gates shall be of the
vertically sliding type (see 2.14.6.2).

2.14.6.2 Vertically Sliding Doors and Gates

2.14.6.2.1 On elevators used exclusively for
freight, car doors and gates shall be either of the balanced
counterweighted type that slide up or down to open,
or of the biparting counterbalanced type. They shall be
manually operated or power operated. Where

glass, safety glass, or safety plastic conforming to the
requirements of CAN/CGSB-12.1, whichever is applica-
ble (see Part 9). Markings as specified shall be on each
separate piece, and shall remain visible after installation.

(b) The glass shall be not less than 60% of the total
visible door panel surface area as seen from the car side
of the doors. Door lap shall not be used in calculating
glass size.
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power-operated vertically sliding biparting counterbal-
anced or power-operated vertically sliding counter-
weighted hoistway doors are provided, facing car doors
and gates shall be of the power-operated balanced coun-
terweighted type that slide up to open.

2.14.6.2.2 Where used on freight elevators per-
mitted to carry passengers (see 2.16.4), car doors shall
conform to 2.14.5.

(10
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2.14.6.2.3 Car doors and gates shall protect the
full width of the car entrance opening, and their height
shall be determined as follows:

(a) car doors and gates shall extend from a point not
more than 25 mm (1 in.) above the car floor to a point
not less than 1 825 mm (72 in.) above the car floor

(b) where a vertically sliding car gate with a door

(b) Systems shall be arranged to automatically illumi-
nate the unlit lamp or set of lamps immediately follow-
ing a failure of the first lamp or set of lamps.

(c) Systems shall be designed so that an audible or
visual signal notifies authorized personnel when one
lamp or set of lamps is not functional.

4/l = a

reopening device is provided, the 25 mm (1 in.) maxi-
mum dimension specified shall be measured from the
car floor to the bottom of the leading member

2.14.6.2.4 The horizontal clearance between the
car side of a panel and the related car entrance jamb or
between related panels of multispeed doors or gates
shall not exceed 25 mm (1 in.).

2.14.6.3 Collapsible-Type Gates

2.14.6.3.1 Collapsible-type gates shall protect
the full width of the car entrance opening, and they shall
extend from the car floor to a height of not less than
1825 mm (72 in.) when fully closed.

2.14.6.3.2 When in the fully closed (extended)
position, the opening between vertical members shall
not be more than 115 mm (4.5 in.).

2.14.6.3.3 Every vertical member shall be
restricted from moving perpendicular to the direction
of travel more than 13 mm (0.5 in.).

2.14.6.3.4 They shall not be power opened,
except as permitted by 2.13.2.1.2.

2.14.6.3.5 When in the fully opened((collapsed)
position, collapsible gates shall be permitted to be
arranged to swing inward.

2.14.6.3.6 Handles of manually operated col-
lapsible gates nearest the car operating device on eleva-
tors operated from the car-only shall be so located that
the nearest handle is not'more than 1225 mm (48 in.)
from the car operating.device when the gate is closed
(extended positionm)yand not more than 1 225 mm (48 in.)
above the car floor.'Gate handles shall be provided with
finger guards,

2.14.7 ,Illumination of Cars and Lighting Fixtures

2.14.7.1 Illumination and Outlets Required. Cars
shall be provided with electric lighting conforming to

244712 The o omiretiorratthecar
threshold, with the door closed, shall be not less\than

(a) 50 Ix (5 fc) for passenger elevators
(b) 25 1x (2.5 fc) for freight elevators

2.14.7.1.3  Each elevator shall be provided wfith
auxiliary lighting and shall conform. to“the following:

(a) The intensity of auxiliary lighting illuminat
shall be not less than 2 Ix (0.2 fc), tneasured at any pdint
between 1225 mm (48 in.) and 890 mm (35 in.) ab
the car floor and approximately 300 mm (12 in.) centeted
horizontally in front of\a-car operating panel containing
any of the following;

(1) car operating device(s)

(2) door.open button

(3) reax or side door open button

(4),door close button

(5),‘rear or side door close button

(6) “PHONE” button and operating instructions
(7) “ALARM” switch

(b) Tllumination is not required in front of additiopal
car operating panels where the devices listed|i
2.14.7.1.3(a) are duplicated.

(c) Auxiliary lights shall be automatically turned
in all elevators in service after normal car lighting
power fails.

(d) The power source shall be located on the car.

(e) The power system shall be capable of maintaining
the light intensity specified in 2.14.7.1.3(a) for a perjod
of at least 4 h.

(f) Not less than two lamps or sets of lamps of apprpx-
imately equal illumination shall be provided. Systems
using only one of the two required lamps or sets| of
lamps to provide the required illumination shall be pler-
mitted and shall comply with the following:

(1) Each lamp or set of lamps shall provide fhe
minimum illumination in conformance wijth
2.14.7.1.3(a).

(2) Systems shall be arranged to automatically illu-
minate the unlit lamp or set of lamps immediately fol-
lowing a failure of the first lamp or set of lamps.

(3) Systems shall be designed so that an audiblg or

21471 1 thenaaoh 21471 4
=TT o ou g

2.14.7.1.1  Not less than two lamps or sets of
lamps of approximately equal illumination shall be pro-
vided. Systems using only one of the two required lamps
or sets of lamps to provide the required illumination
shall be permitted and shall comply with the following;:
(a) Each lamp or set of lamps shall provide the mini-
mum illumination in conformance with 2.14.7.1.2.
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visual signal notifies authorized personnel when one
lamp or set of lamps is not functional.
(g) Battery-operated units, where provided, shall

(1) comply with CSA C22.2 No. 141 or UL 924 (see
Section 9)

(2) have a 4 h rating minimum

(3) be permanently connected to the car light
branch circuit

(10)
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(4) have an output rating that includes the auxiliary
lights and if connected, the emergency signaling device
(see 2.27.1.1.3)

(h) The lamps used for auxiliary lighting are permit-
ted to be the same lamps used for normal illumination
in conformance with 2.14.7.1.1.

1 A 3

ach elevator sha
lighting and a duplex receptacle fixture on the car top.
Thie lighting shall be permanently connected, fixed, or
poftable, or a combination thereof, to provide an illumi-
nation level of not less than 100 1x (10 fc) measured
at fthe point of any elevator part or equipment, where
mgdintenance or inspection is to be performed from the
cat top. All lighting shall be eqiuipped with guards. The
light switch shall be accessible from the landing when
acgessing the car top.

pe provided w

-

2.14.7.2 Light Control Switches

2.14.7.2.1 Light control switches for in-car light-
ing shall be permitted. When provided, they shall

a) be located in or adjacent to the operating device
the car.

b) in elevators having automatic operation, be of the
key-operated type or located in a fixture with a locked
coyer. The key shall be Group 2 Security (see 8.1).

in

o)

2.14.7.2.2  Automatic operation of the car lights
shall be permitted. When provided, the operating circuit
shall be arranged to turn off the lights only when the
following conditions exist for not less than 5 min:

a) the car is at a floor

b) the doors are closed

c) there is no demand for service

d) the car is on automatic operation

Momentary interruption of any of the/above condi-
tiops shall cause the car lights to turn on.

2.14.7.3 Car Lighting Devices

2.14.7.3.1  Glass usgd, for lighting fixtures shall
copform to 2.14.1.8.
2.14.7.3.2  Suspended glass used in lighting fix-

tufes shall be supperted by a metal frame secured at
nof less than three points.

2.14.7.3,3 Fastening devices shall not be remov-

able frof-the fixture.

to 2.14.2.1.1 and shall not come in contact with light
bulbs and tubes.

2.14.7.4 Protection of Light Bulbs and Tubes. Light
bulbs and tubes within the car shall
(a) be equipped with guards, be recessed, or be
mounted above a drop ceiling to prevent accidental
predakadge. al [ld ['d [ ne drop C [1E
removed shall have a permanent separate guard for the
light bulb or tube.
(b) be so mounted in the structure that the structure
and the bulb or tube will withstand the requiréd-elevator

tests without being damaged or becoming<islodged.

SECTION 2.15
CAR FRAMES AND PLATFORMS

2.15.1 Car Frames Required

Every elevator shallhave a car frame (see 1.3).

2.15.2 Guiding Members

Car frames shall be guided on each guide rail by upper
and lower guiding members attached to the frame.

Retention means shall be provided to prevent the car
from being displaced by more than 13 mm (0.5 in.) from
its normal running position should any part of the guid-
ing\means fail, excluding the guiding member base and
its attachment to the frame. The retention means shall
be permitted to be integral with the base.

2.15.3 Design of Car Frames and Guiding Members

The frame and its guiding members shall be designed
to withstand the forces resulting under the loading con-
ditions for which the elevator is designed and installed
(see 2.16).

2.15.4 Underslung or Sub-Post Frames

The vertical distance between the centerlines of the
top and bottom guide shoes of an elevator car having
a sub-post car frame or having an underslung car frame
located entirely below the car platform shall be not less
than 40% of the distance between guide rails.

2.15.5 Car Platforms

2.15.5.1  Every elevator car shall have a platform
consisting of a nonperforated floor attached to a plat-

| 2.14.7.3.4 Glass shall not be drilled for form frame supported by the car frame, and extending
at}tachment. over the entire area within the car enclosure.
 214.7.35 Light troughs supporting wiring race- 2.15.5.2  The platform frame members and the

wéys and other auxiliary lighting equipment, where
used, shall be of metal, except where lined with noncom-
bpistible materials.

2.14.7.3.6  Materials for light diffusion or trans-
mission shall be of metal, glass, or materials conforming
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floor shall be designed to withstand the forces developed
under the loading conditions for which the elevator is
designed and installed.

2.15.5.3  Platform frames are not required where
laminated platforms are provided.
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2.15.5.4 Laminated platforms shall be permitted
to be used for passenger elevators having a rated load
of 2300 kg (5,000 1b) or less.

2.15.5.5 The deflection at any point of a laminated
platform, when uniformly loaded to rated capacity, shall
not exceed %g of the span. The stresses in the steel

shall be permitted to be used and the maximum allow-
able stresses increased proportionally, based on the ratio
of the ultimate strengths. Elongation shall conform to the
requirements of the corresponding ASTM specifications.

2.15.6.3 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used in

fCl\.il 16 D} 1611111 llUt C)\Lccd UTIC fift}l Uf ltD UltilllCltC DtJ.Cl lBt} L
and the stresses in the plywood core shall not exceed 60%
of the allowable stresses in Section 3.14 of the American
Plywood Association Plywood Design Specification or
CSA 086.1, as applicable (see Part 9).

2.15.6 Materials for Car Frames and Platform Frames

2.15.6.1 Materials Permitted. Materials used in the
construction of car frames and platforms shall conform
to 2.15.6.1.1 through 2.15.6.1.4.

2.15.6.1.1 Car frames and outside members of
platform frames shall be made of steel or other metals.

2.15.6.1.2  Platform stringers of freight elevators
designed for Class B or Class C loading shall be of steel
or other metals.

2.15.6.1.3  Platform stringers of passenger eleva-
tors and of freight elevators designed for Class A loading
shall be made of steel or other metals, or of wood.

2.15.6.1.4 Cast iron shall not be used for any
part subject to tension, torsion, or bending, except for
guiding supports and guide shoes.

2.15.6.2 Requirements for Steel. Steel uséddn the
construction of car frames and platforms shall conform
to 2.15.6.2.1 through 2.15.6.2.3.

2.15.6.2.1 Car-Frame and Platform-Frame Mem-

bers. Steel shall be rolled, formed \forged, or cast, con-
forming to the requirements-of the following
specifications:

(a) Rolled and Formed (Steel. ASTM A 36 or ASTM
A 283 Grade D or CAN/CSA-G40.21.

(b) Forged Steel. ASTM A 668 Class B.

(c) Cast Steel. ASTM A 27 Grade 60/30.

2.15.6.2:2) Rivets, Bolts, and Rods. Steel used for
rivets, bolts, )and rods shall conform to the following
specifications:
(a) ASTM A 502, Rivets
(b)NASTM A 307, Bolts and Rods

2.15.6.2.3 Steels of Other Strength. Steels of

t}lc \.UllDtJ. ULtiUll Ulc dl chuuca ﬂlld Platfullllb, t}LUViL ed
the metal used has the essential properties to meet|all
the requirements for the purpose in accordaiice’ with
good engineering practice, and provided the stresses
and deflections conform to 2.15.10nand 2.15.]11,
respectively.

2.15.6.4 Requirements for Wood(Used for Platfgrm
Floors and Stringers. Wood usédfor platform stringers
and platform floors and sub-floors shall be of structtral
quality lumber or exterior-type plywood conforming to
the requirements of the.following:

(a) ASTM D 245,Structural Grades of Lumber

(b) ASTM D 198, Static Tests of Structural Timbeys

(c) ANSI Voltintary Product Standard PS 1-74 or
CSA 015X, Softwood Plywood, Construction gnd
Industrial

2.15%7 ) Car Frame and Platform Connections

2.15.7.1 Internal Connections. Connectid
between members of car frames and platforms shall
riveted, bolted, or welded, and shall conform to 2.15.

ns
be
r.3.

2.15.7.2 Connection Between Car Frame and
Platform. The attachment of the platform to the far
frame shall be done in accordance with good engineering
practice and shall develop the required strength to traps-
mit the forces safely from the platform to the car frame
in accordance with 2.15.10. Bolts, nuts, and weldipg,
where used, shall conform to 2.15.7.3.

2.15.7.3 Bolts, Nuts, and Welding

2.15.7.3.1 Bolts, where used through greafter
than 5 deg sloping flanges of structural members, shall
have bolt heads of the tipped-head type or shall be fitfed
with bevelled washers.

2.15.7.3.2  Nuts used on greater than 5 deg sl
ing flanges of structural members shall sit on beve
washers.

2.15.7.3.3

p_
ed

All welding shall conform to 8.8.
2.15.8 Protection of Platforms Against Fire

greater or lesser strength than those specified by
2.15.6.2.1 shall be permitted to be used, provided they
have an elongation of not less than 20% in a length of
50 mm (2 in.) when tested in accordance with ASTM
E 8, and provided that the stresses and deflections con-
form to 2.15.10 and 2.15.11, respectively.

Rivets, bolts, and rods made of steel having greater
strength than specified by ASTM A 307 and ASTM A 502
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All platform materials exposed to the hoistway shall
be either of the following:

(a) metal

(b) other materials that, in their end-use configura-
tion, conform to the following requirements, based on
the tests conducted in accordance with the requirements
of ASTM E 84, UL 723, NFPA 255, or CAN/ULC-5102.2,
whichever is applicable (see Part 9):
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(1) flame spread rating of 0 to 75
(2) smoke development of 0 to 450

2.15.9 Platform Guards (Aprons)

The entrance side of the platform of passenger and
freight elevators shall be provided with smooth metal
guard plates of not less than 1.5 mm (0.059 in.) thick

are to be adjusted proportionally, based on the ratio of
the ultimate strengths

2.15.10.2 Car frame members, brackets, and their
connections subject to forces due to the application of
the emergency brake (see 2.19.4) shall be designed to
withstand the maximum forces developed during the

steel, or material of equivalent strength and stiffness,
adpquately reinforced and braced to the car platform
anfl conforming to 2.15.9.1 through 2.15.9.4.

2.15.9.1 The guard plate shall extend not less than
th¢ full width of the widest hoistway-door opening.

.15.9.2  The guard plate shall have a straight verti-
cal face, extending below the floor surface of the plat-
fof m, conforming to one of the following:

{a) where the elevator is required to conform to
.2.2(b) the depth of the truck zone, where provided,
pliis 75 mm (3 in.), but in no case less than 1220 mm
(49 in.)

“(b) where the elevator is not required to conform to
2.19.2.2(b) the depth of the leveling zone or truck zone,
where provided, plus 75 mm (3 in.), but in no case less
than 525 mm (21 in.)

2.15.9.3  The lower portion of the guard shall be
ht back at an angle of not less than 60 deg nor more
n 75 deg from the horizontal.

2.15.9.4 The guard plate shall be securely braced
anfl fastened in place to withstand a constant force of
no} less than 650 N (145 1bf) applied at right anglescto
anfl at any position on its face without deflecting more
than 6 mm (0.25 in.), and without permanent
deformation.

Where the car entrance on the truck leading side is
provided with a collapsible-type gate and the height of
th¢ hoistway door opening is greater than the distance
frgm the car floor to the car top, a-head guard extending
th¢ full width of the door opening’shall be provided on
the car to close the space between the car top and the
soffit of the hoistway-door opening when the car plat-
fom is level with the€loor at the truck loading landing
enfrance.

2.1

be
thd

5.10 Maximum Allowable Stresses in Car Frame
and-Platform Members and Connections

2.1540:1 The stresses in car frame and platform
mgmbefs and their connections, based on the static load
imposed upon them, shall not exceed the following:

n dodes 1 yn) 1 s 4+l SN
ICTTAIUdtUIUIT tlllq.DC Ul uaic Clllclscll\_)’ Ulal\lllé oU idtl uoitT
resulting stresses due to the emergency braking and, all
other loading acting simultaneously, if applicable,Ghall
not exceed 190 MPa (27,500 psi).

2.15.11 Maximum Allowable Deflections_ of'Car
Frame and Platform Members

The deflections of car frame and-platform members
based on the static load imposed upon them shall be
not more than the following;:

(a) for crosshead, plank, dnd platform frame mem-
bers, %go of the span

(b) for uprights (stiles),/as determined by 8.2.2.5.3

2.15.12 Car Frames With Sheaves

Where a hoisting-rope sheave is mounted on the car
frame, the/construction shall conform to 2.15.12.1
through 2.15.12.3.

2:15112.1  Where multiple sheaves mounted on
separate sheave shafts are used, provision shall be made
te take the compressive forces, developed by tension in
the hoisting ropes between the sheaves, on a strut or
struts between the sheave shaft supports, or by provid-
ing additional compressive strength in the car frame or
car-frame members supporting sheave shafts.

2.15.12.2  Where the sheave shaft extends through
the web of a car-frame member, the reduction in area of
the member shall not reduce the strength of the member
below that required. Where necessary, reinforcing plates
shall be welded or riveted to the member to provide the
required strength. The bearing pressure shall in no case
be more than that permitted in Table 2.15.10.1 for bolts
in clearance holes.

2.15.12.3  Where the sheave is attached to the car
crosshead by means of a single-threaded rod or specially
designed member or members in tension, the require-
ments 0f 2.15.12.3.1 and 2.15.12.3.2 shall be conformed to.

2.15.12.3.1 The single rod, member, or members
shall have a factor of safety 50% higher than the factor
of safety required for the suspension wire ropes, but in

(a) for steels meeting the requirements of 2.15.6.2.1
and 2.15.6.2.2, as listed in Table 2.15.10.1

(b) for steels of greater or lesser strength, as permitted
by 2.15.6.2.3, the allowable stresses listed in
Table 2.15.10.1 are to be adjusted proportionally, based
on the ratio of the ultimate strengths

(c) for metals other than steel, as permitted by
2.15.6.3, the allowable stresses listed in Table 2.15.10.1
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no case shall have a tactor of satety of less than 15.

2.15.12.3.2  The means for fastening the single-
threaded rod, member, or members to the car frame
shall conform to 2.15.13.

2.15.13 Suspension-Rope Hitch Plates or Shapes

Where cars are suspended by hoisting ropes attached
to the car frame or to the overhead supporting beams
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Table 2.15.10.1 Maximum Allowable Stresses in Car Frame and Platform Members and Connections, for
Steels Specified in 2.15.6.2.1 and 2.15.6.2.2

Maximum Stress,

Member Type Stress Type MPa (psi) Area Basis
Car crosshead Bending 95 (14,000) Gross section
Car frame plank (normal loading) Bending 95 (14,000) Gross section
Car 1rdime ptank (pulrer reaction) pendaimng 1570 (Z/7,5UU0) Gros5 5eCton

Car frame uprights (stiles)

Hoisting rope hitch plate and
shapes

Platform framing Bending

Platform stringers Bending

Threaded brace rods and other Tension

tension members except bolts

Bolts Tension

Bolts in clearance holes Shear
Bearing

Rivets or tight body-fit bolts Shear
Bearing

Any framing member normal loading Compression

Bending plus tension

Bending plus tension

115 (17,000) Gross section

140 (20,200) Net section
75 (11,000) Net sectjon
95 (14,000) Gross'section
115 (17,000) Gross section
60 (9,000) Net section
55 (8,000) Net section
55 (8,000) Actual area in shear plane

120 (17,500) Gross section

75 (#1,000)
140~(20,000)

Actual area in shear plane
Gross section

Note (1) Gross section

NOTE:

(1) The maximum allowable compressive stress in any member at normal,loading shall not exceed 80% of those permitted for static lodds

by the AISC #5326 or CSA S16.1.

by means of rope shackles, the shackles shall be attached
to steel hitch plates or to structural or formed steel
shapes.

Such plates or shapes shall be secured td-the underside
or to the webs of the car-frame membeérwith bolts, rivets,
or welds so located that the tensiens in the hoisting
ropes will not develop direct ttension in the bolts or
rivets.

The stresses shall not{exceed those permitted by
2.9.3.3.

2.15.14 Calculation of Stresses in Car-Frame and
Platform-Frame Members

The calcalation of the stresses and deflection in the
car-frame-plank and uprights and platform frames shall
be based-on the formulas and data in 8.2.2.

2.15.15 Platform Side Braces

2.15.16.1 Hinged platform sills shall be provided
with electric contacts conforming to 2.12.5, that will gre-
vent operation of the elevator by the normal operating
device unless the hinged sill is within 50 mm (2 in.] of
its fully retracted position, provided that when in this
position, the sill does not reduce the clearance specifjed
in 2.5.1.4.

2.15.16.2 The elevator shall be permitted to[be
operated by the leveling device in the leveling zone wfith
the sill in any position.

2.15.16.3
to 2.11.11.1.

The strength of the sills shall conform

2.15.17 Fastening of Compensation Means

Fastenings to the car of the suspension ropes’ compgn-
sation means shall conform to 2.21.4.

SECTION2.16

Where side bracing and similar members are attached
to car-frame uprights, the reduction in area of the upright
shall not reduce the strength of the upright below that
required by 2.15.

2.15.16 Hinged Platform Sills

Hinged platform sills, where used, shall conform to
2.15.16.1 through 2.15.16.3.

CAPACITY AND LOADING
2.16.1 Minimum Rated Load for Passenger Elevators

2.16.1.1 Minimum Load Permitted. The rated load
in kg (Ib) for passenger elevators shall be based on the
inside net platform area, and shall be not less than shown
by Fig. 8.2.1.2 (see Nonmandatory Appendix D and
2.26.11).
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Fig. 2.16.1.1

Inside Net Platform Areas for Passenger Elevators

[he inside net platform area shall be determined at
a point 1 000 mm (39 in.) above the floor and inside of
any panels or wall surfaces, but exclusive of any hand-
raifs and space for doors as shown in Fig. 2.16.1.1. To
allpw for variations in car designs, an increase in the
mgximum inside net area not exceeding 5% shall be
pefmitted for the various rated loads. See Table 2.16.1.1.

'2.16.1.2 Use of Partitions for Reducing Inside Net
Plc

for

sh.

W
the

2.1

1 N
Inside net platform Inside net platform
area=AxB area=AxB
B B
A A

] S B .
—— ——

[ 1 C ] ——cr—

Table 2.16.1.1 Maximum Inside Net Platform
Areas for the Various Rated Loads

Sl Units

tform Area. Where partitions are installed in elevator Imperial Units
cats for the purpose of restricting the platform net area Inside Net Inside Net
passenger use, they shall be permanently bolted, Rated Load, Platforn; Area, Rated Load, Platforn; Area,
rivieted, or welded in place. Gates, doors, or handrails ks m b ft
1l not be used for this purpose. Partitions shall beso 230 0.65 500 7.0
ingtalled as to provide for approximately symmetrical 270 0.77 600 8.3
lodding. 320 0.89 700 9.6
. . 450 1.23 1,000 13.3
2.16.1.3 Carrying of Freight on Passenger Elevators. 550 1.45 1,200 15.6
nen freight is to be carried on a passenger elevator, 700 1.76 1,500 18.9
requirements of 2.16.1.3.1 and 2.16.1.3.2 shall be con- 800 2.05 1,800 22.1
fomed to. 900 2.25 2,000 24.2
1150 2.70 2,500 29.1
2.16.1.3.1 The minimum rated load shall con- 1350 3.13 3,000 33.7
fogm to 2.16.1 or 2.16.2, whichever is greater. 1 600 3.53 3,500 38.0
A 1800 3.92 4,000 42.2
2.16.1.3.2  Theé elevator shall be designed for 2000 4.29 4,500 46.2
applicable class of freight elevator loading. 2 250 4.65 5,000 50.0
. . 2700 5.36 6,000 57.7
6.2 Minimum)Rated Load for Freight Elevators 3200 6.07 7,000 65.3
2.16.2.1/Minimum Load Permitted. The minimum 3 600 6.77 8,000 2.9
d load\for freight elevators in pounds shall be based 4100 748 2000 805
Tatied Joack & P 4500 8.18 10,000 88.0
on| the weight and class of the load to be handled, but 5 400 9.57 12,000 103.0
shallin no case be less than the minimum Q}’)P(‘iﬁp{‘] in Z 000 11.62 15000 125 1
2.16.2.2 for each class of loading based on the inside net 8000 13.65 18,000 146.9
platform area. 9 000 14.98 20,000 161.2
. . 11 500 18.25 25,000 196.5
2.16.2.2 Classes of Loading and Design 13 500 21.46 30,000 231.0

Requirements. Freight elevators shall be designed for
one of the following classes of loading.

2.16.2.2.1 Class A: General Freight Loading.
Where the load is distributed, the weight of any single
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GENERAL NOTE: To allow for variations in cab designs, an increase
in the maximum inside net platform area not exceeding 5% shall be
permitted for the various rated loads.
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piece of freight or of any single hand truck and its load
is not more than 25% of the rated load of the elevator,
and the load is handled on and off the car platform
manually or by means of hand trucks.

For this class of loading, the rated load shall be based
on not less than 240 kg/ m? (49 Ib/ft?) of inside net
platform area.

(1) The maximum load on the car platform during
loading or unloading shall not exceed 150% of rated
load.

(2) For any load in excess of rated load on elevators
with a rated load of 9000 kg (20,000 1b) or less, the
driving-machine motor, brake, and traction relation shall
be adequate to sustain and level the full 150% of

2.16.2.2.2 Class B: Motor Vehicle Loading. Where
the elevator is used solely to carry automobile trucks or
passenger automobiles up to the rated capacity of the
elevator.
For this class of loading, the rated load shall be based
on not less than 145 kg/m? (30 1b/ft?) of inside net
platform area.

2.16.2.2.3 ClassC. Thereare three types of ClassC
loadings:

(a) Class C1: Industrial Truck Loading. Where the static
load during loading and unloading does not exceed the
rated load.

(b) Class C2: Industrial Truck Loading. Where the static
load during loading and unloading is permitted to
exceed the rated load.

(c) Class C3: Other Loading With Heavy Concentrations.
Where the static load during loading and unloading
does not exceed the rated load.

2.16.2.2.4 C(Class C loadings in 2.16.2.2.3 apply
where the weight of the concentrated load includinga
powered industrial or hand truck, if used, is more, than
25% the rated load and where the load to be\ carried
does not exceed the rated load. (For concentrated loads
exceeding the rated load, see 2.16.6.)

The following are additional requirements:

(a) For Class C1, Class C2, and Class C3 loadings, the
rated load of the elevator shall be not less than the load
(including any truck) to be ¢anried, and shall in no case
be less than 240 kg/m? (49 Tb/ft?) of inside net plat-
form area.

The elevator shall\b¢ provided with a two-way auto-
matic leveling devige (see 1.3).

(b) For Class €1 and Class C2 loadings, the following
additional Fequirements shall apply:

(1) For elevators with rated loads of 9 000 kg
(20,0003b) or less, the car platform shall be designed for
a doaded truck of weight equal to the rated load or
forthe actual weight of the loaded truck to be used,

rated load.

(3) For any load in excess of the rated load oneleya-
tors with a rated load exceeding 9 000 kg (20,000'1b), the
driving-machine motor, brake, and tractionrelation shall
be adequate to sustain and level the-rated load pllus
either 4 500 kg (10,000 Ib), or the weight*6f the unloaded
truck to be used, whichever is gr€ater.

NOTES (2.16.2):
(1) When the entire rated load is loaded or unloaded in increm¢nts
by an industrial truck, the'load imposed on the car platform,
while the last increment.is being loaded or the first increnjent
unloaded, will exceed the rated load by part of the weighlt of
the empty industfiahtruck.
Requirement 2:16.2'does not prohibit the carrying of an indus-
trial truck on-a freight elevator of Class C2 or Class C3 load|ng,
provided‘that the total weight on the elevator does not exceed
the rated Joad of the elevator, and the elevator is designedl to
meetthe requirements of 8.2.2 and 8.2.9, as appropriate,|for
the load involved.

2.16.3 Capacity and Data Plates

2.16.3.1 Plates Required and Locations. Every gle-
vator shall be provided with a capacity plate and a dpta
plate permanently and securely attached.

The capacity plate shall be located in a conspicu
position inside the car.

The data plate shall be located on the car crosshepd,
or inside the car for underslung elevators having[no
crosshead.

@

~

us

2.16.3.2 Information Required on Plates

2.16.3.2.1 Capacity plates shall indicate the rafed
load of the elevator in kilograms or pounds or both (see
Nonmandatory Appendix D), and, in addition, this plate
or a separate plate shall indicate
(a) the capacity lifting one-piece loads where the ¢le-
vator conforms to 2.16.7
(b) for freight elevators designed for Class C2 loadihg,
the maximum load the elevator is designed to support
while being loaded or unloaded [see 2.16.2.2.4(c)]

2.16.3.2.2  Data plates shall indicate
(a) the weight of the complete car, including the far

whichever is greater.

(2) For elevators with rated loads exceeding
9000 kg (20,000 Ib), the car platform shall be designed
for a loaded truck weighing 9 000 kg (20,000 Ib), or for
the actual weight of the loaded truck to be used, which-
ever is greater.

. (c) For Class C2 loading, the following requirements
- shall apply:
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Safety and all auxiliary equipiment attached to the car
(b) the rated load and speed
(c) the suspension-means data required by 2.20.2.1
(d) the name or trademark of the manufacturer and
year manufactured
(e) rail lubrication instructions (see 2.17.16)

2.16.3.3 Material and Marking of Plates. Plates shall
be of such material and construction that the letters and

(10
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figures stamped, etched, cast, or otherwise applied to
the faces shall remain permanently and readily legible.

The height of the letters and figures shall be not
less than

(a) 6 mm (0.25 in.) for passenger elevator capacity
plates

b) 25 mm (1 in.) for freight elevator capacity plates

(b) “CLASS B LOADING. THIS ELEVATOR
DESIGNED TO TRANSPORT MOTOR VEHICLES
HAVING A MAXIMUM GROSS WEIGHT NOT TO
EXCEED KG ( LB).”

(c) “CLASS C1 LOADING. THIS ELEVATOR
DESIGNED TO TRANSPORT LOADED INDUSTRIAL
TRUCK. MAXIMUM COMBINED WEIGHT OF

c) 3 mm (0.125 in.) for data plates

2.16.4 Carrying of Passengers on Freight Elevators

Freight elevators conforming to 2.16.4.1 through
2.16.4.9 shall be permitted to carry passengers.

2.16.4.1 The elevator shall not be accessible to the
heral public.

2.16.4.2 The rated load shall not be less than that
required by 2.16.1.

2.16.4.3

2.16.4.4 Hoistway entrances shall conform to
2.2.1.1 and 2.11.2.1, or shall be power-operated doors
copforming to 2.11.2.2(e).

2.16.4.5 Car doors shall be provided, and shall
copform to 2.14.5.

g€

The elevator shall conform to 2.16.8.

2.16.4.6  Openings in car enclosures shall conform
2.14.2.2.

2.16.4.7 Hoistway doors and/or car doors shall
copform to 2.12.5.

to

2.16.4.8 The factors of safety for suspension wire
ropes shall conform to Table 2.20.3 for passenger
elgvators.

2.16.4.9  Power-operated vertically sliding doors
1l be power closed conforming to the-following;:

a) requirement 2.13.3.4

b) supporting chains, cables] or ropes shall not be
bosed to the car interior

sh.

ex

2.16.5 Signs Required ifFreight Elevator Cars

2.16.5.1 Signs Required. Signs, in addition to the
capacity and dataplates required by 2.16.3.1, shall be
provided insidé€ the car and shall be located in a conspic-
uops positioftand permanently and securely fastened to
th¢ car enel@stire, subject to the requirements 0f 2.16.5.1.1
thjough-2:16.5.1.3.

2.16.5.1.1 For every freight elevator, the sign

INDUSTRIAL TRUCK AND LOAD NOT TO©
EXCEED ____ KG(____ LB).”

(d) “CLASS C2 LOADING. THIS ELEVATOR
DESIGNED FOR LOADING AND UNLOADING BY
INDUSTRIAL TRUCK. MAXIMUM LOABING AND
UNLOADING WEIGHT WHILE PARKED NOT TO

EXCEED KG ( LB). MAXIMUM WEIGHT
TRANSPORTED NOT TO EXCEED KG (
LB).”

(e) “CLASS C3 LOADING: THIS ELEVATOR
DESIGNED TO TRANSPORT CONCENTRATED
LOADS NOT TO EXCEED'  KG (__ LB).”

2.16.5.1.2  For freight elevators not permitted to
carry passengers,.the sign shall read: “THIS IS A
FREIGHT ELEVATOR, NOT A PASSENGER
ELEVATOR; AND NOT FOR GENERAL PUBLIC USE.”

2.16.5!1.3 For freight elevators permitted to
carry, passengers (see 2.16.4), a sign reading
“RASSENGERS ARE PERMITTED TO RIDE THIS
ELEVATOR.”

2.16.5.2 Material and Marking of Signs. Material
and marking of signs shall conform to 2.16.3.3, except
that the letters shall be not less than 13 mm (0.5 in.) high.

2.16.6 Overloading of Freight Elevators

Freight elevators shall not be loaded in excess of their
rated load as specified on the capacity plate required
by 2.16.3, except for

(a) static loads on elevators loaded and unloaded by
industrial trucks as noted on capacity or separate plate
[see 2.16.2.2.3 and 2.16.3.2.1(b)]

(b) elevators designed and installed to conform to
2.16.7 to carry one-piece loads exceeding their rated load

2.16.7 Carrying of One-Piece Loads Exceeding the
Rated Load

Passenger and freight elevators shall be permitted to
be used, where necessary, to carry one-piece loads
greater than their rated load, provided they are
designed, installed, and operated to conform to 2.16.7.1

shall specify the type of loading (see 2.16.2.2) for which
the elevator is designed and installed, with one of the
following markings.

(a) “CLASS A LOADING. ELEVATOR TO BE
LOADED OR UNLOADED MANUALLY OR BY
MEANS OF HAND TRUCKS ONLY. NO SINGLE PIECE
OF FREIGHT OR SINGLE HAND TRUCK AND ITS
LOAD SHALL EXCEED _ KG (_____ LB).”
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through 216711

2.16.7.1 A locking device shall be provided that
will hold the car at any landing, independently of the
hoisting ropes, while the car is being loaded or
unloaded.

2.16.7.2  The locking device shall be so designed
that it cannot be unlocked until the entire weight of the
car and load is suspended on the ropes.
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2.16.7.3 A removable wrench or other device shall
be provided to operate the locking device.

2.16.7.4  The locking device shall be so designed
that the locking bars will be automatically withdrawn
should they come into contact with the landing locks
when the car is operated in the up direction.

one-piece loads so that the total overbalance is at least
equal to 45% of the “Capacity Lifting One-Piece Loads.”

2.16.7.10 A special operating device of the car
switch or continuous-pressure type shall be provided
in a machine room, control space located outside the
hoistway, or control room to operate the elevator.

2.16.7.5 A special capacity plate shall be provided
inside the elevator car and located in a conspicuous
place that shall bear the words “CAPACITY LIFTING
ONE-PIECE LOADS” in letters, followed by figures giv-
ing the special capacity in kilograms (pounds) for lifting
one-piece loads for which the machine is designed. For
material and size of letters, see 2.16.3.3.

2.16.7.6  The car frame, car platform, sheaves,
shafts, ropes, and locking devices shall be designed for
the specified “Capacity Lifting One-Piece Loads,” pro-
vided that

(a) in the design of the car frame, platform, sheaves,
shafts, and ropes, the allowable stress is permitted to
be 20% higher than those permitted for normal loading

(b) the factor of safety for the locking device is not
less than 5

2.16.7.7 The car safeties shall be designed to stop
and hold the specified “Capacity Lifting One-Piece
Loads” with the ropes intact. The safety is not required
to conform to the safety stopping distances specified in
Table 2.17.3 if applied while the elevator is carrying‘a
one-piece load exceeding the rated load.

2.16.7.8 Where there is an occupied space, or an
unoccupied space not secured against unauthorized
access (see 2.6), under the hoistway, the requiirements of
2.16.7.8.1 through 2.16.7.8.4 shall be conformed to.

2.16.7.8.1 The machine shall be designed to
operate the “Capacity Lifting One-Piece Loads” at slow
speed.

2.16.7.8.2  The car-safety shall be designed to
stop and hold the carwith this load, independently of
the hoisting ropes:

2.16.7.8.3:) "The counterweight safety, where
required by-2%, shall be designed to stop and hold the
entire weight of the counterweight, independently of
the ropes.

2.16.7.8.4 Under the conditions described in
2716.7.8.2 and 2.16.7.8.3, the car and counterweight safe-

IVICC[I |85 Dl ldll 1LJC PlUViL‘lCd i.U v1buaﬂ_y U‘L}DCI \AS i.l < L,‘ll iV'
ing machine when this special operating device is\oper-
ated. When this device is operative, all other gperating
devices shall be inoperative (see 2.26.1.3).

2.16.7.11 The “Capacity Lifting One=Piece Loa
of any passenger traction elevator shall\hot exceed 1
times the rated load of the elevator,

islr
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2.16.8 Additional Requirements for Passenger
Overload in the Down Direction

Passenger elevators ‘and freight elevators permitfed
by 2.16.4 to carry, passengers shall be designed and
installed to safely-lower, stop, and hold the car with|an
additional load"Up to 25% in excess of the rated load.

The elevatof is not required to attain rated load per-
formange tinder the passenger overload conditions splec-
ified buf shall conform to

(@) “requirement 2.17.2, except that 125% of the ra
load shall be used in place of the rated load.

(b) requirement 2.17.3, except that 125% of the rafed
load shall be used in the first paragraph in place of the
rated load. Second paragraph of 2.17.3, except that 12p%
of the rated load shall be used in place of the rafed
load, and the rated load performance including safpty
stopping distance is not required.

(c) requirement 2.24.2.3, except that 125% of ra
load shall be used in place of the rated load.

(d) requirement 2.24.8, except that 125% of the ra
load shall be used in place of the rated load.

(e) requirement 2.25.2.1, except that 125% of the ra
load shall be used in place of the rated load.

(f) requirement 2.26.9.8, except that 125% of the ra
load shall be used in place of the rated load.

(g) requirement 2.26.10, except that 125% of the ra
load shall be used in place of the rated load.

(h) requirement 2.19.2.2(b), except that 125% of
rated load shall be used in place of the rated load.

(i) requirement?2.27.2.1, except that 125% of rated 1q
shall be used in place of rated load.

(j) requirement 2.7.5.1.2(b), except that 125% of ra
load shall be used in place of rated load.

ed

ed

ed

ed

ed

ed

the

ad

ed

ties are not required to conform to the salety stopping
distances specified in Table 2.17.3 when the elevator is
carrying a one-piece load exceeding the rated load and
the counterweight is provided with additional weight
as required by 2.16.7.9.

2.16.7.9 For traction machines, where it is neces-
sary to secure adequate traction, an additional counter-
weight shall be added during the period of use with
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2.16.9 Special Loading Means

Where special means (lift hooks, conveyor tracks, and
support beams) that exert loads upon the car frame or
platform, or both, are used to carry loads other than as
described in 2.16.2.2, the effects of their loading on the
car frame and platform shall be considered in accordance
with 8.2.2.1 and 8.2.9.1. The allowable stresses and


https://asmenormdoc.com/api2/?name=ASME A17.1 CSA B44 2010.pdf

(10

ASME A17.1-2010/CSA B44-10

deflections shall be as specified in 2.15.10 and 2.15.11.
The connections shall conform to 2.15.7.

SECTION 2.17
CAR AND COUNTERWEIGHT SAFETIES

2.17.1 Where Required and Location

stopped. These safeties apply pressure on the guide rails
through eccentrics, rollers, or similar devices, without
any flexible medium purposely introduced to limit the
retarding force and increase the stopping distance.

2.17.5.2 Type B Safeties. Safeties that apply limited

pressure on the guide rails during the stopping interval,
|

he car of every elevator suspended as required by
.1 shall be provided with one or more car safety
deices of one of the types identified in 2.17.5. Safeties
shall be attached to the car frame, and at least one safety
shqll be located within or below the car frame.

11 car safeties shall be mounted on a single car frame
anfl shall operate only on one pair of guide rails between
which the frame is located.

2.17.2 Duplex Safeties

here duplex (two) safeties are provided, the lower
safety device shall be capable of developing not less
thqn one-half of the force required to stop the entire car
with rated load (see 2.16.8). Duplexed safety devices
shhll be arranged so as to function approximately
sithultaneously.

“Type A or Type C safety devices (see 2.17.5) shall not
bé used in multiple (duplexed).

2 7.3 Function and Stopping Distance of Safeties

“The safety device, or the combined safety devices,
where furnished, shall be capable of stopping and sus-
taihing the entire car with its rated load from governof
tripping speed (see also 2.16.8).

ype B safeties shall stop the car with its rated load
frgm governor tripping speed within the range of the
mgximum and minimum stopping distancesas deter-
mined by the formulas in 8.2.6. Table 2.17.3'and Fig. 8.2.6
shpw the maximum and minimum stopping distances
fox various governor tripping speeds, when tested in
copformance with 8.10 and 8.11.

2.17.4 Counterweight Safeties

ounterweight safeties,where furnished [see 2.6 and
.3.2(a)(1)], shall conform to the requirements for car
safeties, except as specified in 2.17.7 and 2.18.1.

.17.5 ldentification and Classification of Types of
Safeties

Car Safety devices (safeties) are identified and classi-
fiefl on-the basis of performance characteristics after the

| licle =] & H ek tload 1o+

and-which-providestopping-distances—that-are—related
to the mass being stopped and the speed at which appli-
cation of the safety is initiated. Retarding forces are
reasonably uniform after the safety is fully applied.|Safe-
ties that require or do not require continuousytenision in
the governor rope to operate the safety during the entire
stopping interval shall be permitted. Minimum and
maximum distances are specified on-the basis of gover-
nor tripping speed (see 2.17.3).

2.17.5.3 Type C Safeties (Type A With Oil Buffers).
Safeties that develop retarding forces during the com-
pression stroke of one or more oil buffers interposed
between the lower meémbers of the car frame and a
governor-operatédyFype A auxiliary safety plank
applied on the guideTrails. The stopping distance is equal
to the effective-stroke of the buffers.

2.17.6 Reéserved for Future Use

2.17.7 ‘Governor-Actuated Safeties and Car Safety
Mechanism Switches Required

2.17.7.1  Counterweight safeties, where provided
for rated speeds over 0.75 m/s (150 ft/min), and car
safeties, shall be actuated by separate speed governors.

Counterweight safeties for rated speeds of not over
0.75 m/s (150 ft/min) shall be permitted to be operated
as a result of the breaking or slackening of the suspension
ropes and shall be permitted to be of the inertia or other
approved type without governors.

Where counterweight safeties are furnished to provide
ascending car overspeed protection in accordance with
2.19.1.1, they shall be actuated by a counterweight speed
governor (see 2.17.4).

2.17.7.2  Every car safety shall be provided with
a switch, operated by the car safety mechanism (see
2.26.2.9).

A switch operated by the safety mechanism is not
required on counterweight safeties.

2.17.7.3  The car safety mechanism switch shall
operate before or at the time of application of the safety.

2.17.7.4 Switches operated by the car safety mech-

satefy begins to apply pressure on the guide rails. On
this basis, there are three types of safeties.

2.17.5.1 Type A Safeties. Safeties that develop a
rapidly increasing pressure on the guide rails during
the stopping interval, the stopping distance being very
short due to the inherent design of the safety. The
operating force is derived entirely from the mass and
the motion of the car or the counterweight being
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anism shall be of a type that cannot be reset until the car
safety mechanism has been returned to the unapplied
position.

2.17.8 Limits of Use of Various Types of Safeties

2.17.8.1 Type A (Instantaneous) Safeties. Type A
safeties shall be permitted on elevators having a rated
speed of not more than 0.75 m/s (150 ft/min).
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Table 2.17.3 Maximum and Minimum Stopping Distances for
Type B Car Safeties With Rated Load and Type B Counterweight Safeties

Sl Units Imperial Units
Maximum X X Maximum . .
Rated Governor Stopping Distances, Rated Governor Stoppmg Distances,
Speed, Trip Speed, mm Speed, Trip Speed, m.
m/s m/s Min Max ft /min ft/min Min Max.
0-0.63 0.90 25 380 0-125 175 1 15
0.75 1.05 50 415 150 210 2 16
0.87 1.25 75 485 175 250 3 19
1.00 1.40 100 540 200 280 4 22
1.12 1.55 125 605 225 308 5 24
1.25 1.70 150 675 250 337 6 27
1.50 2.00 200 840 300 395 8 33
1.75 2.30 250 1025 350 452 10 40
2.00 2.55 330 1200 400 510 13 48
2.25 2.90 430 1480 450 568 17 58
2.50 3.15 505 1700 500 625 20 68
3.00 3.70 710 2250 600 740 28 91
3.50 4.30 940 2950 700 855 38 128
4.00 4.85 1200 3680 800 970 49 150
4.50 5.50 1540 4 660 900 1,085 61 183
5.00 6.00 1835 5500 1,000 1,200 75 122
5.50 6.60 2220 6 600 1,100 1,320 90 168
6.00 7.20 2 640 7 800 1,200 1,440 107 16
6.50 7.80 3100 9110 1,300 1,560 126 371
7.00 8.40 3595 10 530 1,400 1,680 146 427
7.50 9.00 4125 12 Q50 1,500 1,800 168 490
8.00 9.60 4 695 13670 1,600 1,920 191 455
8.50 10.20 5300 15 400 1,700 2,040 215 428
9.00 10.80 5940 17 240 1,800 2,160 241 400
9.50 11.40 6 620 19180 1,900 2,280 269 179
10.00 12.00 7 335 21220 2,000 2,400 299 862
When overspeed occurs, with'the hoisting rope intact, ~ the stroke shall be based on governor tripping spg¢ed
such safeties shall be actuated by the governor. and on an average retardation not exceeding 9.81 m}/s?
On the parting of the hoisting ropes (free fall), Type A (32.2 ft/s).
governor-operated safeties shall apply without appre-
ciable delay, and theirapplication shall be independent 2.17.8.2.3  After the bulffer stroke, as defined in
of the speed actionof the governor and of the location ~ 2.17.8.2.2, has been completed, provision shall be made
of the break ifi the hoisting ropes (inertia application), ~ for an additional travel of the plunger or piston of pot
and shall e permitted to be accomplished by the use less than 10% of the buffer stroke, to prevent excessfive
Of a governor and governor rlgglng having a SufﬁClenﬂy impact on the buffer parts and the auxﬂiary Safety pla nk.
high walde of inertia to apply the safety on free fall .
independently of the speed action of the governor (see  2.17.8.2.4  Where the distance between gujde
8;10 for inertia-application test of car safety). re.uls exc?eds 2 45.0 mm (96 in.), the sailfety.shalllbe pro-
vided with two oil buffers of substantiallyv identical chli-

2.17.8.2 Type C (Combination Instantaneous and Oil-
Buffer Safety). Type C safeties shall be permitted sub-
ject to the requirements of 2.17.8.2.1 through 2.17.8.2.8.

2.17.8.2.1 Therated speed shall be not more than
2.5 m/s (500 ft/min).
2.17.8.2.2  The oil buffers shall conform to all

requirements specified in 2.22 for oil buffers, except that
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bration, and the buffers shall be so located as to develop
minimum stresses in the auxiliary safety plank during
safety operation.

Buffers shall be located in line with and symmetrically
between the guide rails.

2.17.8.2.5 The auxiliary safety plank shall be so
supported and guided below the car frame that the
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clearances specified in 2.17.10 for the safety parts are
maintained during normal operation.

The auxiliary safety plank shall be so designed that
the maximum stresses in the plank shall not exceed those
specified for similar car-frame members in 2.15.

2.17.8.2.6  The rail-gripping device of the auxil-

sufficient force to take up all clearances in the guide-
shoe assembly. Safety jaws, while in the retracted posi-
tion, shall be so restrained as to prevent a reduction of
this minimum clearance.

2.17.11 Maximum Permissible Movement of
Governor Rope to Operate the Safety

ial Ddfﬁl.y Pldlll\ bl ld‘ll 1I..JC o0 dlldl lgcd dl l\.,‘l COIIICC LEL‘[ dsS
to [prevent the plank from being out of level more than
13|mm (0.5 in.) in the length of the plank when the

safety is operated to stop the car.

2.17.8.2.7 An electric switch shall be provided
H so arranged and connected that the elevator cannot
be|operated by means of the normal operating device
if gny buffer is compressed more than 10% of its stroke
(sge 2.26.2.13).

2.17.8.2.8 Means shall be provided to prevent
opleration of the elevator by means of the normal
opgrating device if the oil level in buffer is below the
mipnimum level (see 2.26.2.13).

a

=]

2.17.9 Application and Release of Safeties

2.17.9.1 Means of Application. Safeties shall be
applied mechanically. Electric, hydraulic, or pneumatic
de}ices shall not be used to apply the safeties required
by|2.17, nor to hold such safeties in the retracted
popition.

2.17.9.2 Level of Car on Safety Application. The
application of a Type A or Type B safety to stop the
cag, with its rated load centered on each quarter of, the
pljtform symmetrically with relation to the centerlines
of [the platform, shall not cause the platformy to’be out
of level more than 30 mm/m (0.36 in./ft)itany direc-
tion. (See 2.17.8.2.6 for Type C safeties.)

2.17.9.3 Release. When car safeties are applied, no
defrease in tension in the govefnor rope or motion of
th¢ car in the down direction\shall release the safeties,
but such safeties shall be fpermitted to be released by
th¢ motion of the car in'the up direction.

2.17.9.4 Force Providing Stopping Action to Be Com-
préssive. Safetiés shall be so designed that, on their
application, the.forces that provide the stopping action
shall be compressive forces on each side of the guide-
rail section.

2.17.10 Minimum Permissible Clearance Between

Mechanism

For all Type B safeties, the movement of the governor
rope, relative to the car or the counterweight, fespec-
tively, required to operate the safety mechanism from
its fully retracted position to a position wheére'the safety
jaws begin to exert pressure against the guide rails, shall
not exceed the following values basetd-on rated speed:

(a) for car safeties

(1) 1 m/s (200 ft/min) orJess; 1 070 mm (42 in.)

(2) 1.01 m/s (201 ft/min) to 1.9 m/s (375 ft/min),
915 mm (36 in.)

(3) over 1.9 m/s @%5/ft/min), 756 mm (30 in.)

(b) for counterweight safeties, all speeds, 1 070 mm
(42 in.)

Drum-operated car and counterweight safeties,
requiring centinual unwinding of the safety drum rope
to fully apply the safety, shall be so designed that not
less than three turns of the safety rope will remain on
the drtim after the overspeed test of the safety has been
made with rated load in the car.

2.17.12 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

2.17.12.1  Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a factor of safety
of not less than 3.5, and the materials used shall have
an elongation of not less than 15% in a length of 50 mm
(2in.) when tested in accordance with ASTM E 8. Forged,
cast, or welded parts shall be stress relieved.

2.17.12.2  Springs are permitted in the operation
of car or counterweight safeties. Where used, and where
partially loaded prior to safety operation, the loading
on the spring shall not produce a fibre stress exceeding
one-half the elastic limit of the material. During opera-
tion of the safety, the fibre stress shall not exceed 85%
of the elastic limit of the material. Helical springs, where
used, shall be in compression.

2.17.12.3  Safety-rope drums, leading sheaves, and

Rail-Gripping Faces of Safety Parts

In the normally retracted position of the safety, the
distance between the rail-gripping faces of the safety
parts shall be not less than the thickness of the guide
rail plus 3.5 mm (0.14 in.), and the clearance on any side
between the gripping face and the guide rail shall be
not less than 1.5 mm (0.06 in.), as measured on the side
of the rail toward which the car frame is pressed with

74

thelr supporting bracketsardt safety-jaw gibs, are per=
mitted to be made of cast iron and other metals provided
such parts have a factor of safety of not less than 10.

2.17.12.4 Rope used as a connection from the
safety to the governor rope, including rope wound on
the safety-rope drum, shall be not less than 9.5 mm
(0.375 in.) in diameter, shall be made of metal, and shall
be corrosion resistant. The factor of safety of the rope
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shall be not less than 5. Tiller-rope construction shall
not be used.

2.17.12.5 The factors of safety shall be based upon
the maximum stresses developed in the parts during
the operation of the safety when stopping rated load
from governor tripping speed.

LUBRICANT TO BE USED.” If lubricants are not to be
used, the plate shall so state.

If lubricants other than those recommended by the
manufacturer are used, a safety test shall be made to
demonstrate that the safety will function as required by
2.17.3.

2.17.12.6  Safety-rope leading sheave brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.

2.17.13 Corrosion-Resistant Bearings in Safeties and
Safety-Operating Mechanisms

Bearings in safeties and in the safety-operating mecha-
nisms shall be of corrosion-resistant construction, with
one or both members of the bearing made of, or electro-
plated with, a corrosion-resistant material.

2.17.14 Marking Plates for Safeties

A metal plate shall be securely attached to each safety
so as to be readily visible, and shall be marked in a
legible and permanent manner with letters and figures
not less than 6 mm (0.25 in.) in height indicating:

(a) the type of safety, based on 2.17.5

(b) the maximum tripping speed in m/s (ft/min) for
which the safety is permitted

(c) the maximum weight in kg (Ib), that the safety is
designed and installed to stop and sustain

(d) the force in N (Ibf) required to activate the safety
or rope releasing carrier, if provided

(e) the manufacturer’s name or trademark

2.17.15 Governor-Rope Releasing Carriers

Where a governor-rope releasing-carfier is used to
prevent actuation of the safety by thé inertial forces of
the governor-rope system, or used for any other pur-
pose, the governor-rope releasing carrier on the car (or
on the counterweight) shall*be set to require a tension
in the governor rope, to ptll the rope from the carrier,
of not more than 60% of-the pull-through tension devel-
oped by the governor. The means to regulate the gover-
nor-rope pull-out\force shall be mechanical and shall be
sealed. The ¢arrier shall be designed so that the pull-
out tension.cannot be adjusted to exceed the amount
specifiéd ‘without breaking the seal.

2.47.16 Rail Lubricants and Lubrication Plate

power of the safety, or prevent its functioning as required
in 2.17.3, shall not be used (see 8.7 for maintenance
requirements).

A metal plate as required by 2.16.3.2 shall be securely
attached to the car crosshead in an easily visible location,
and, where lubricants are to be used, shall carry the
notation, “CONSULT MANUFACTURER OF THE
SAFETY FOR THE CHARACTERISTICS OF THE RAIL
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SECTION 2.18
SPEED GOVERNORS

2.18.1 Speed Governors Required and Location

2.18.1.1 Counterweight safetiesfhere provig
with rated speeds over 0.75 m/s (160-ft/min), and
safeties shall be actuated by separate speed governgrs.
Where counterweight safetijes'are furnished to provide
ascending car overspeed protection in accordance with
2.19.1.1, they shall be actuated by a counterweight spg¢ed
governor (see 2.17.4).

2.18.1.2 The\governor shall be located wherg it
cannot be struck-hy the car or the counterweight in chse
of overtravel, ‘aitd where there is adequate space for full
movement-of governor parts.

ed

car

2.18(2\\ Tripping Speeds for Speed Governors

2:18.2.1 Car Speed Governors. Speed governors for
car safeties shall be set to trip at car speeds as follovs:

(a) at not less than 115% of the rated speed.

(b) atnotmore than the tripping speed listed oppos
the applicable rated speed in Table 2.18.2.1. Maxim
tripping speeds for intermediate rated speeds shall
determined from Fig. 8.2.5. For rated speeds exceed
10 m/s (2,000 ft/min), the maximum tripping spe
shall not exceed 120% of the rated speed.

ite
im
be
ng
bds

2.18.2.2 Counterweight Speed Governors. Spg
governors, where provided for counterweight safet
shall be set to trip at an overspeed greater than tha
which the car speed governor is to trip, but not mpre
than 10% higher.

2.18.3 Sealing and Painting of Speed Governors

2.18.3.1 Speed governors shall have their megns
of speed adjustment sealed after test. If speed governprs
are painted after sealing, all bearing and rubbing sjur-
faces shall be kept free or freed of paint and a hgnd
test made to determine that all parts operate freely| as
intended.

.I8.3.2 Where the rope retarding means provides
for adjustment of the rope pull-through force (tension),
means shall be provided to seal the means of adjustment
of the rope tension.

2.18.3.3  Seals shall be of a type that will prevent
readjustment of the sealed governor adjustments with-
out breaking the seal. Provision shall be made to enable
affixing seals after tests.
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Table 2.18.2.1 Maximum Car Speeds at Which Speed Governor Trips and Governor Overspeed Switch

Operates
S| Units Imperial Units
Maximum Car Speed Maximum Car Speed
at Which Governor at Which Governor
Maximum Overspeed Switch Maximum Overspeed Switch
Rated Car Gavernor Operates, Down Rated Car Governor QOnperates, Down
Speed, Trip Speed, m/s Speed, Trip Speed, ft/min
m/s m/s [Note (1)] ft/min ft/min [Note (1)]
040.63 0.90 0.81 0-125 175 175
0.75 1.05 0.95 150 210 210
0.87 1.25 1.13 175 250 225
1.00 1.40 1.26 200 280 252
1.12 1.55 1.40 225 308 277
1.25 1.70 1.53 250 337 303
1.50 2.00 1.80 300 395 355
1.75 2.30 2.07 350 452 407
2.00 2.55 2.30 400 510 459
2.25 2.90 2.61 450 568 512
2.50 3.15 2.84 500 625 563
3.00 3.70 3.52 600 740 703
3.50 4.30 4.09 700 855 812
4.00 4.85 4.61 800 970 921
4.50 5.50 5.23 900 1,085 1,031
5.00 6.00 5.70 1;000 1,200 1,140
5.50 6.60 6.27 1,100 1,320 1,254
6.00 7.20 6.84 1,200 1,440 1,368
6.50 7.80 7.41 1,300 1,560 1,482
7.00 8.40 7.98 1,400 1,680 1,596
7.50 9.00 8.55 1,500 1,800 1,710
8.00 9.60 9.12 1,600 1,920 1,824
8.50 10.20 9.69 1,700 2,040 1,938
9.00 10.80 10,26 1,800 2,160 2,052
9.50 11.40 10.83 1,900 2,280 2,166
0.00 12.00 11.40 2,000 2,400 2,280
NOJE:
(1)| See 2.18.4.2.5.
2.18.4 Speed-Governor/Overspeed Switch the car speed-governor overspeed switch shall open in
.o o
2.18.4.1 Where Réguired and Function the down direction .of the elevator at pot more t.harll 90%
of the speed at which the governor is set to trip in the
2.18.4.1.1 <A-switch shall be provided on every down direction.
caf and counterweight speed governor (see 2.26.2.10).
sht speed & ( ) 2.18.4.2.2  For rated speeds more than 2.5 m/s
2.18,44.2 The switches required in 2.18.4.1.1 (500 ft/min), the car speed-governor overspeed switch
shall be‘operated by the overspeed action of the gover-  shall open in the down direction of the elevator at not
nof, except that the counterweight governor switch shall ~ more than 95% of the speed at which the governor is
be pormiH—nr] tobe npornl—or] 11pnn activation of the coun- cak a dC‘v‘vfﬂ dixa l—iun_

terweight governor-rope retarding means (see 2.18.6.1).

2.18.4.2 Setting of Car Speed-Governor Overspeed
Switches. The setting of the car speed-governor
overspeed switch shall conform to 2.18.4.2.1 through
2.18.4.2.5.

2.18.4.2.1 For rated speeds more than 0.75 m/s
(150 ft/min), up to and including 2.5 m/s (500 ft/min),
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2.18.4.2.3 For elevators with static control, the
car speed-governor overspeed switch shall open in the
down direction of the elevator at not more than 90% of
the speed at which the governor is set to trip in the
down direction.

2.18.4.2.4 The switch, when set as specified in
either 2.18.4.2.1,2.18.4.2.2, or 2.18.4.2.3, shall open in the
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up direction at not more than 100% of the speed at which
the governor is set to trip in the down direction.

2.18.4.2.5 The speed-governor overspeed switch
shall be permitted to open in the down direction of the
elevator at not more than 100% of the speed at which
the governor is set to trip in the down direction, subject

(b) the manufacturer’s rated breaking strength

(c) the grade of material used

(d) the year and month the rope was installed

(e) whether nonpreformed or preformed

(f) construction classification

(g) name of the person or organization who installed
the rope

to-thefolowing reqtirements:

(a) A speed-reducing switch of the manually reset
type is provided on the governor, that will reduce the
speed of the elevator in case of overspeed, and that shall
be set to open as specified in 2.18.4.2.1, 2.18.4.2.2, or
2.18.4.2.3.

(b) Subsequent to the first stop of the car following
the opening of the speed-reducing switch, the car shall
remain inoperative until the switch is manually reset.

2.18.4.3 Setting of the Counterweight Governor
Switch. Where the counterweight governor switch is
operated by the overspeed action (see 2.18.2.2), the
switch shall be set to open when the counterweight is
descending at a speed greater than the elevator rated
speed, but not more than the speed at which the counter-
weight governor is set to trip.

2.18.4.4 Type of Speed-Governor Overspeed
Switches and Speed-Reducing Switches. Switches used
to perform the function specified shall be positively
opened. Overspeed and speed-reducing switches per-
mitted by 2.18.4.2.5 and operated by the speed governox
shall remain in the open position until manually reset:
NOTE: Manual reset includes means such as a finger, fiand or
cable-actuated lever, cam, etc., or some form of electromechanical

actuation from the location of elevator controllers lacated outside
the hoistway or the enclosure as specified in 2.7:6.5:

2.18.5 Governor Ropes

Governor ropes shall comply with the requirements
of ASME A17.6, Part 1, and 2:18:5.1 through 2.18.5.3.

2.18.5.1 Material and Factor of Safety. Governor
ropes shall be made of ifon, steel, monel metal, phosphor
bronze, or stainless §téel. They shall be of a regular-lay
construction and,fiot less than 6 mm (0.25 in.) in diame-
ter. The factor.of'safety of governor ropes shall be not
less than 5~Where provided, ropes of a diameter less
than 9.5 _thm’(0.375 in.) shall have a factor of safety of
not less’than 8 and shall be of a six-, eight-, or nine-
strand,‘construction. Tiller-rope construction shall not
beused.

(h) name or trademark by which the manufactutef of
the rope can be identified

A new tag shall be installed at each rope renewal. The
material and marking of the rope data tag shall conform
t02.16.3.3, except that the height of the lettérs and figulres

shall be not less than 1.5 mm (0.06 dx.)-

2.18.6 Design of Governor-Rope,Retarding Means for

Type B Safeties

Type B car and counterweight safeties shall be afti-
vated by a speed governor with a governor-rgpe
retarding means conforming to 2.18.6.1 through 2.18.6.5.

2.18.6.1 UYpon activation at the tripping speg¢ds
given by 2.18:2,:the means shall retard the rope with a
force that isiat least 67% greater than the force required to
activate the’safety or to trip the governor-rope releasing
carri€r)ywhere used (see 2.17.15).

2.18.6.2 The means shall be set to allow the govler-
nor rope to slip through the speed governor at a r¢pe
tension (the governor pull-through tension) higher than
required to activate the safety or to trip the releasing
carrier as specified in 2.17.15. The maximum tensior} in
the rope shall not exceed one-fifth of the rated ultimpte
strength of the rope.

2.18.6.3 The means shall be designed to prevent
appreciable damage to, or deformation of, the goverhor
rope resulting from its application (stopping action).

2.18.6.4 The means shall provide a continugus
tension in the governor rope as required to operate the
safety during the entire stopping interval in accordafce
with 2.17.5.2.

2.18.6.5 The governor shall be arranged to|be
manually tripped or activated to facilitate the tests spgci-
fied in 8.10 and 8.11.

NOTE: Manually tripped or activated includes means sucH
but not limited to a finger, hand or cable-actuated lever, cam,
or some form of electromechanical actuation.

as
tc.,

2.18.7 Design of Speed-Governor Sheaves and

2.18.5.2 Speed-Governor-Rope Clearance. During

normal operation of the elevator, the governor rope shall
run free and clear of the governor jaws, rope guards, or
other stationary parts.

2.18.5.3 Governor-Rope Tag. A metal data tag shall
be securely attached to the governor-rope fastening. This
data tag shall bear the following wire-rope data:

(a) the diameter (mm or in.)
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Traction Between Speed-Governor Rope and
Sheave
2.18.7.1  The arc of contact between the governor
rope and the governor sheave shall, in conjunction with
a governor-rope tension device, provide sufficient trac-
tion to cause proper functioning of the governor.

2.18.7.2  Where jawless governors are used and
where the force imparted to the governor rope (see
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Table 2.18.7.4 Multiplier for Determining
Governor Sheave Pitch Diameter

Rated Speed,

manner with letters and figures not less than 6 mm
(0.25 in.) in height indicating the following:
(a) the speed in m/s (ft/min) at which the governor

m/s (ft/min) Number of Strands Multiplier 1S set and sealed to trip the governor-rope retarding
means
1.00 or less (200 or less) 6 42 (b) thesize, material, and construction of the governor
1.00 or less (200 or less) 8or9 30 rope on which the governor-rope retarding means were
ver 1.0U (0ver ZUU) [0 40 .
(Qver 1.00 (over 200) 8or9 32 de51gr1ed to operate

2.18.6.1) is necessary to activate the safety, including
tripping the releasing carrier, if used, and is dependent
uplon the tension in the governor rope, a switch or
swlitches shall be provided that is mechanically opened
bylthe governor tension sheave before the sheave reaches
itsjupper or lower limit of travel. This switch(es) shall be
of fhe manually reset type and shall conform to 2.26.4.3.
Supsequent to the first stop of the car following the
opgning of the switch, the car shall remain inoperative
unfil the switch is manually reset.

2.18.7.3 Governor sheave grooves shall have
mdchine-finished surfaces. Governor tension sheaves
sh¢ll have machine-finished grooves for rated car speeds
of more than 0.75 m/s (150 ft/min). Machined governor
sh¢ave grooves shall have a groove diameter of not more
than 1.15 times the diameter of the governor rope.

2.18.7.4 Where governor ropes of a diameter of
9.3 mm (0.375 in.) or greater are used, the pitch diameter
of governor sheaves and governor tension sheaves-shall
be|not less than the product of the diameter ofithe rope
anfl the applicable multiplier listed in Table.2.18.7.4,
baged on the rated speed and the number 0f’strands in
th¢ rope. Where governor ropes of a diameter less than
9.3 mm (0.375 in.) are used, the governor sheave shall
haye a pitch diameter of not less than the product of
th¢ diameter of the rope and @ mdltiplier of 30.

2.18.8 Factors of Safety-in-Load-Bearing Parts of

Speed Governor

2.18.8.1 Material, except cast iron, used in load-
begring parts of speed governors shall have a factor of
safety of notdess than 3.5, and the materials used shall
haye an elofigation of not less than 15% in a length of
50 mm~(2in.) when tested in accordance with ASTM E 8.
Forged;~cast, or welded parts shall be stress relieved.

(c) the governor pull-through tension (force) in N-(Ibf)
(see 2.18.6.2)

(d) manufacturer’s name or trademark

(e) statement “DO NOT LUBRICATE GOVERNOR
ROPE”

SECTION 2.19
ASCENDING CAR OVERSPEED-AND UNINTENDED
CAR MOVEMENT PROTECTION

2.19.1 Ascending Car . Overspeed Protection

2.19.1.1 Purpose«,‘Ascending car overspeed protec-
tion shall be provided to prevent the car from striking
the hoistway oyerhead structure as a result of a failure in

(a) the electric driving-machine motor, brake, cou-
pling, shaft) or gearing

(b)~thie control system

(e)yany other component upon which the speed of the
ear depends, except the suspension ropes and the drive
sheave of the traction machine

2.19.1.2 Where Required and Function. All electric
traction elevators, except those whose empty car weight
exceeds the total weight of the suspension ropes and
counterweight, shall be provided with a device to pre-
vent an ascending elevator from striking the hoistway
overhead structure. This device (see 2.26.2.29) shall

(a) detect an ascending car overspeed condition at a
speed not greater than 10% higher than the speed at
which the car governor is set to trip (see 2.18.2.1).

(1) If the overspeed detection means requires elec-

trical power for its functioning

(a) aloss of electrical power to the ascending car
overspeed detection and control means shall cause the
immediate activation of the emergency brake as required
in 2.19.1.2(b)

(b) the occurrence of a single ground, or the fail-
ure of any mechanically operated switch that does not
meet the requirements of 2.26.4.3.1, any single magneti-
cally operated switch, contactor, or relay, or any single

C b Loll 1o £foat £ £t £ L] 4l 10
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2.18.8.2 The factors of safety shall be based upon
the maximum stresses developed in the parts during
normal or governor tripping operation.

2.18.9 Speed-Governor Marking Plate

A metal plate shall be securely attached to each speed
governor and shall be marked in a legible and permanent
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solid-state device, or a failure of a software system not
conforming to 2.26.4.3.2, shall not render the detection
means inoperative

(2) The failure of any single mechanically operated
switch that does not meet the requirements of 2.26.4.3
shall not render the detection means inoperative.

(3) When a fault specified in 2.19.1.2(a)(1)(b) or
2.19.1.2(a)(2) is detected, the car shall stop at or before
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the next landing for which a demand was registered,
and shall not be permitted to restart.

(4) Once actuated by overspeed, the overspeed
detection means shall remain actuated until manually
reset, and the car shall not start or run unless the detec-
tion means is reset.

(b) decelerate the car when loaded with any load up

reset, and the car shall not start or run unless the detec-
tion means is reset.

(b) upon detection of unintended car movement, stop
and hold the car, with any load up to rated load [see
also 2.16.8(h)], by applying an emergency brake con-
forming to 2.19.3. The stopped position of the car shall
be limited in both directions, to a maximum of 1 220 mm

toits rated load [see 2.16.8(h)] by applying an emergency
brake conforming to 2.19.3. The car shall not start or
run unless the emergency brake is reset.

2.19.2 Unintended Car Movement Protection

2.19.2.1 Purpose. Protection shall be provided with
a means to detect unintended car movement (see 1.3)
and stop the car movement, as a result of failure in any
of the following;:

(a) electric driving-machine motor, brake, coupling,
shaft, or gearing

(b) control system

(c) any other component upon which intended car
movement depends, except suspension means and drive
sheave of the traction machine

2.19.2.2 Where Required and Function. All electric
traction elevators shall be provided with a means (see
2.26.2.30) that shall

(a) detect unintended car movement in either direc-
tion away from the landing with the hoistway door not
in the locked position and the car door or gate not in
the closed position.

NOTE [2.19.2.2(a)]: Freight elevators provided with.combination
mechanical locks and contacts on the hoistway déor’shall detect
the closed position of the hoistway door and the-closed position
of the car door or gate.

(1) If the detection means requires electrical power
for its functioning, then

(a) a loss of electrical power to the unintended
movement detection and eentrol means shall cause the
immediate activation-efthe emergency brake as required
in 2.19.2.2(b)

(b) the occuirrence of a single ground, or the fail-
ure of any mfechanically operated switch that does not
meet the requirements of 2.26.4.3, any single magneti-
cally operated switch, contactor, or relay, or any single
solid-state device, or software system failure, shall not
rehder the detection means inoperative

(2) The failure of any single mechanically operated

(48 in.) as measured from the landing sill to the car gill.
The car shall not start or run unless the emergencybrake
provided for the unintended movement protectior] is
reset.

2.19.3 Emergency Brake (See Nonmandatory
Appendix F)

2.19.3.1 Where Required

2.19.3.1.1 Whenrequited by 2.19.1 for protect
against ascending car ‘overspeed, an emergency br
(see 1.3) conformingto 2.19.3.2 shall be provided.

on
nke

2.19.3.1.2C-When required by 2.19.2 for protect
against unintended car movement, an emergency br
(see 1.3) conforming to 2.19.3.2 shall be provided.

on
ke

2:19.3.1.3 A single device shall be permitted to
meet the requirements of both 2.19.3.1.1 and 2.19.3.1.
orseparate devices shall be provided.
is
11
or

2.19.3.2 Requirements. The emergency brakd
permitted to consist of one or more devices and sh{
(a) function to decelerate the car by acting on one
more of the following (see also 2.19.4):
(1) counterweight [e.g., counterweight safety (pee
2.17.4 and 2.17.7)]
(2) car
(3) suspension or compensation means system
(4) drive sheave of a traction machine
(5) brake drum or braking surface of the driviphg-
machine brake, provided that the driving-machine brake
surface is integral (cast or welded) with or direqtly
attached to the driving-machine sheave. Attachments,
where used, shall conform to 2.24.3 and 2.24.4.1. Wdld-
ing, where used, shall conform to 8.8.
(b) be independent of the driving-machine brake
(c) not be used to provide, or assist in providing, the
stopping of the car when on automatic operation, unless
applied as required in 2.19.1 and 2.19.2, or as permitted
in 2.19.3.2(e) and (f)
(d) be permitted to be applied only after the car is

switch that does not meet the requirements of 2.26.4.3,
shall not render the detection means inoperative.

(3) When a fault specified in 2.19.2.2(a)(1)(b) or
2.19.2.2(a)(2) is detected, the car shall stop at or before
the next landing for which a demand was registered,
and shall not be permitted to restart.

(4) Once actuated by unintended movement, the
detection means shall remain actuated until manually

79

stopped when on automatic operation, except as
required in 2.19.1 and 2.19.2

(e) be permitted to be applied to a stationary or mov-
ing braking surface when any electrical protective device
(2.26.2) is actuated

(f) be permitted to be applied to a stationary or mov-
ing braking surface when on continuous-pressure opera-
tion (e.g., continuous-pressure inspection operation,
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inspection operation with open door circuits, or
hoistway access operation)

(g) not require the application of electrical power for
its activation, nor be rendered inoperative by the failure
of any power supply

(h) not on its own cause the car average retardation
&-9-8-m/s* (322 ft/sDdurin

2.19.4 Emergency Brake Supports

All components and structural members, including
their fastenings, subjected to forces due to the applica-
tion of the emergency brake shall be designed to with-
stand the maximum forces developed during the
retardation phase of the emergency braking so that the

resultina strossos shall naot oxvceod thaose permitted for

to exeee A5 -duringthestoppingor
slgwdown phase during ascending car overspeed

i) be designed so that the factors of safety based on
th¢ maximum stresses developed in the parts subject to
lodd during the operation of the emergency brake shall
comply with the following:

(1) Where an emergency brake is applied only
when protecting against either an ascending car
overspeed condition or unintended car movement with
th¢ car and hoistway doors open, the minimum factors
of pafety, when applied during the retardation phase of

enjergency braking, shall be not less than those specified

inp.17.12.1.
(2) Where an emergency brake is applied as permit-
ted in 2.19.3.2(d), (e), and (f), the minimum factors of

safety, when applied during the retardation phase of
enjergency braking, shall be not less than those specified
in[2.24.3.1 and 2.24.3.2. Degradation of the emergency
brake due to wear shall be considered.

(3) Where an emergency brake acts on the suspen-
sign or compensation means

(a) the factor of safety with respect to the break:
ing strength of the suspension and compensation mem-
befr shall be not less than 5 at any time duringithe
retardation phase, and

(b) it shall be designed to prevent appreciable
damage or deformation to the suspensipnand compen-
safion member resulting from its activation

i) be arranged to be tested intaceordance with the
requirements specified in 8.10.2

k) if the design of the emergency brake is such that
fie]d adjustment or servieing’is required and the emer-
gehcy brake acts on thewbrake drum or braking surface
of fthe driving-machinebrake, it shall be provided with
a dign stating “EMERGENCY BRAKE.” The sign shall
bel|located onthe’emergency brake at a location visible
frgm the aréa'likely to require service. The sign shall be
of fsuch amatérial and construction that the letters shall
rethain‘permanently and readily legible. The height of
th¢ letters shall be not less than 6 mm (0.25 in.).

the appijicable type of equipment as folloxr/vs:
(a) machinery and sheave beams (see 2.9.6)
(b) guide rails and their supports (see 2.23.5.3)
(c) counterweight frames (see 2.21.2.3.3)
(d) car frames (see 2.15.10.2)
(e) machines, sheaves, and bedplates\(see 2.24.3.2)

SECTION 2.20
SUSPENSION MEANS AND THEIR CONNECTIONS

2.20.1 Suspension Means

Elevator cars and cetinterweights shall be suspended
by steel wire ropes;7aramid fiber ropes, or noncircular
elastomeric-coated steel suspension members attached
to the car franié)or passing around sheaves attached to
the car framhé specified in 2.15.1. Suspension means that
have previously been installed and used on another
installation shall not be reused. All suspension members
incaset of suspension means shall be the same material,
grade, construction, and dimensions. A suitable means
shall be provided to protect the suspension means dur-
ing the installation process.

Only the following shall be permitted:

(a) steel wire ropes constructed in accordance with
ASME A17.6, Part 1

(b) aramid fiber ropes constructed in accordance with
ASME A17.6, Part 2

(c) noncircular elastomeric-coated steel suspension
members constructed in accordance with ASME A17.6,
Part 3

2.20.2 Suspension-Means Data

2.20.2.1 Crosshead Data Plate. The crosshead data
plate required by 2.16.3 shall bear the following
suspension-means data:

(a) type of suspension means

(b) the number of suspension members

(c) either the diameter or the width and thickness in
millimeters (mm) or inches (in.), as applicable

(d) the elevator manufacturer’s required minimum

2.19.3.3 Marking Plate Requirements. The emer-
gency brake shall be provided with a marking plate
indicating the range of total masses (car with attach-
ments and its load) for which it is permitted to be used,
the range of speeds at which it is set to operate, and the
criteria such as rail lubrication requirements that are
critical to the performance.
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breaking force per suspension member in kilo Newtons
(kN) or pounds-force (Ibf), as applicable

2.20.2.2 Data Tag at Suspension-Means Fastening

2.20.2.2.1 Pertinent data located on the suspen-

sion means shall be provided by one of the following;:

(a) A data tag securely attached to one of the
suspension-means fastenings.

(10)
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(b) Permanent marking of the required information
on the suspension means and visible in the vicinity of
the suspension-means fastening.

(c) A combination of (a) and (b) provided that all
required information is furnished.

(d) If (a) or (c) applies, the material and marking of
the tag shall conform to 2.16.3.3, except that the height

Table 2.20.3 Minimum Factors of Safety for
Suspension Members

Suspension-Member Speed, Minimum Factor of Safety

of the letters and figures shall be not less than 1.5 mm
(0.06 in.).

(e) If (a) or (c) applies, a new tag shall be installed at
each suspension-means replacement.

2.20.2.2.2 The following data shall be provided:

(a) type of suspension (steel wire rope, aramid fiber
rope, or noncircular elastomeric-coated steel suspension
member)

(b) either the diameter or the width and thickness in
millimeters or inches, as applicable

(c) the suspension-means manufacturer’s minimum
breaking force in kN or Ibf, as applicable

(d) the residual strength determined by the elevator
manufacturer in kN or Ibf, as applicable

(e) the grade of material used or the suspension-
means manufacturer’s designation, as applicable

(f) construction classification, where applicable

(g) for steel wire rope, non-preformed, if applicable

(h) for steel wire rope, finish coating, if applicable

(i) for steel wire rope, compacted strands, if
applicable

(j) name or trademark of the suspension-means
manufacturer

(k) name of person or organization who installed the
suspension means

(I) the month and year the suspension means were
installed

(m) the month and year the suspension means were
first shortened

(n) lubrication information/ if applicable

2.20.3 Factor of Safety

The factor of satety of the suspension means shall be
not less than shewn in Table 2.20.3. Figure 8.2.7 gives
the minimumdfactor of safety for intermediate speeds.
The factorof’'safety shall be based on the actual speed
of the{suspension means corresponding to the rated
speed\of the car.

Where suspension means are different from tradi-
tional steel wire ropes, technical criteria for essential

m/s (ft/min) Passenger Freight

0.25 (50) 7.60 6.65

0.37 (75 7.75 6.85

0.50 (100) 7.97 700

0.62 (125) 8.10 715

0.75 (150) 8.25 730

0.87 (175) 8.40 745

1.00 (200) 8.6Q 7465

1.12 (225) 8.75 7)75

1.25 (250) 890 7090

1.50 (300) 9.20 820

1.75 (350) 9.50 845

2.00 (400) 9.75 8170

2.25 (450) 10.00 8.0

2.50 (500) 10.25 915

2.75 (550) 10.45 90

3.00, (600) 10.70 9450
3.25.(650) 10.85 965
3.507(700) 11.00 90

3.75 (750) 11.15 9.90

4.00 (800) 11.25 10400

4.25 (850) 11.35 1010

4.50 (900) 11.45 10415

4.75 (950) 11.50 100

5.00 (1,000) 11.55 100

5.25 (1,050) 11.65 10B5

5.50 (1,100) 11.70 1040

5.75 (1,150) 11.75 1045

6.00 (1,200) 11.80 1050

6.25 (1,250) 11.80 1050

6.50 (1,300) 11.85 1055

6.75 (1,350) 11.85 1055
7.00-10.00 (1,400-2,000) 11.90 1055
Table 2.20.3 except that the factor of safety of steel wire
suspension ropes with diameters equal to or gredter
than 8 mm (0.315 in.) butless than 9.5 mm (0.375 in.) shall
be not less than 12 or they shall meet the requirements of

2.20.8.2. See also Nonmandatory Appendix U.

The factor of safety shall be calculated by the follow]ng

safety requirements and parameters, such as minimum
factor of safety, monitoring, residual strength, replace-
ment, etc., shall be selected on the basis of best engi-
neering practice compatible with the product
technology, including performance testing under eleva-
tor operating conditions for its range of application.
The minimum factor of safety for any suspension
means shall be not less than the values shown in

tormula:

where
N = number of runs of suspension members under
load. For 2:1 arrangments, N shall be two times
the number of suspension members used, etc.

(10
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S = manufacturer’s rated breaking force in kN (Ibf)
of one suspension member
W = maximum static load in kN (Ibf) imposed on

all suspension members with the car and its
rated load at any position in the hoistway

2.20.4 Minimum Number and Diameter of

Where the ropes extend beyond their clamps or sock-
ets, means shall be provided to prevent the rope ends
from coming out of the inside of the drum and to prevent
interference with other parts of the machine.

2.20.7 Rope Turns on Winding Drums

Suspension Means

2.20.4.1 Steel Wire Ropes. The minimum number
of puspension members used shall be three for traction
elgvators and two for drum-type elevators.

Where a car counterweight is used, the number of
interweight ropes used shall be not less than two.
[he term “diameter,” where used in reference to ropes,
11 refer to the nominal diameter as given by the rope
nufacturer.

[he minimum diameter of hoisting and counter-
wdight ropes shall be 4.0 mm (0.156 in.). Outer wires of
steel wire ropes shall be not less than 0.21 mm (0.008 in.)
in [diameter.

2.20.4.2 Aramid Fiber Ropes. The minimum num-
of suspension members used shall be three. The term
“djameter,” where used in reference to ropes, shall refer
to the nominal diameter as given by the rope manufac-
tuger. Aramid fiber ropes shall not be used on drum
m4chines.

—
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2.20.4.3 Noncircular Elastomeric-Coated Steel Sus-
pepsion Members. The minimum number of suspen-
sign members used shall be three. Noncirculas
elgstomeric-coated steel suspension members shall iot
be[used on drum machines.

2.20.5 Suspension-Member Equalizers

2.20.5.1  Suspension-member equalizers, where
provided, shall be of the individual compression-spring
typpe or shall meet the requirements'of 2.20.5.3. Springs in
terjsion shall not be used to attach-suspension members.

2.20.5.2  Single-bar-typeiéqualizers shall be permit-
ted only for winding-drum/machines with two steel wire
rojpes, to attach the ropes to the dead-end hitch plate,
provided it meets the'requirements of 2.20.5.3.

2.20.5.3 Equalizers other than the individual com-
pré¢ssion-spring type shall be permitted, provided that
théir strength is established through tensile engineering
tedts. Such tests shall show the ultimate strength of the
eqpalizers and its fastenings in its several parts and

Q11cppncinn ire ropes of ‘Minﬂing-r]rnm machines
shall have not less than one full turn of the rope on the
drum when the car is resting on the fully compressed
buffers. Winding-drum machines shall not have‘muilti-
ple layers of suspension wire ropes.

2.20.8 Suspension-Means Monitoring and“Protection

2.20.8.1 Protection Against Traction’Loss. All elec-
tric traction elevators shall be provided with a traction-
loss detection means to detect’loss of traction between
suspension members and ‘the drive sheave [see
8.6.1.2.1(g)]. This meanssshall

(a) be based upon, thevtype of suspension members
and the applicatiori.

(b) detectrelativemotion [see2.20.11,8.10.2.2.2(cc)(3),
and 8.6.4.19.12]\between the drive sheave and suspen-
sion members before any suspension member parts, and
function;iny accordance with 2.20.8.1(c) in not greater
than thé smaller of the following;:

() 45 sec

(2) the time for traveling the full travel, plus 10 sec,
with a minimum of 20 sec if the full travel is less than
10 sec

NOTE [2.20.8.1(b)]: This relative motion between suspension
members and drive sheave is independent of normal creep (see
Section 1.3) of the suspension members. Compliance with the
detection requirement can be accomplished by any method that
will determine the relative position of the suspension means with
respect to the rotational position of the drive sheave. This can
be accomplished by timers or position- and velocity-measuring
devices, as an example.

(c) when actuated, cause the removal of electrical
power from the driving-machine motor and brake. The
means shall comply with the requirements of 2.26.4.4,
2.26.7,2.26.8.3, 2.26.9.5.3, and 2.26.9.6.3. No single
ground shall render the traction-loss detection means
ineffective.

(d) once actuated by traction loss, comply with the
following;:

(1) The traction-loss detection means shall remain
actuated until manually reset.

assembly to be not less than 10% in excess of the strength
of the suspension members as required by 2.20.3.

2.20.6 Securing of Suspension Steel Wire Ropes to
Winding Drums

Suspension steel wire ropes of winding-drum
machines shall have the drum ends of the ropes secured
on the inside of the drum by clamps.
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(2) The car shall not start or run unless the traction-
loss detection means is manually reset [see 8.6.1.2.1(g)
and 8.6.11.10].

(3) The manual-reset means shall be key-operated
or behind a locked cover. The key shall be Group 1
Security (see Section 8.1).

(4) The removal or restoration of main line power
shall not reset the traction-loss detection means.
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(e) be arranged to be tested in accordance with the
requirements in 8.10.2.2.2(cc)(3)(c) and 8.6.4.19.12.

(f) be included in the Maintenance Control Program
[see 8.6.1.2.1(g)] with sufficient detail to ensure that test-
ing can be accomplished by elevator personnel.

2.20.8.2 Broken Suspension Member. All electric

(a) by individual tapered member sockets conforming
to 2.20.9.4 or other types of fastenings that have under-
gone adequate tensile engineering tests, provided that

(1) such fastenings conform to 2.20.9.2 and 2.20.9.3;
(2) the member socketing shall be such as to
develop at least 80% of the ultimate breaking strength
(minimum breaking force) of the strongest member to

tLClLtiUIl C}CVGtULD, C/\L}.Udills t} UST VVit}l DtCC} VViLC lUlJCD
greater than or equal to 8 mm (0.315 in.), shall be pro-
vided with a broken-suspension-member detection
means. The means shall

(a) operate at or before the separation of a suspension
member

(b) when actuated, automatically function to stop the
car in a controlled manner at or before the next landing
for which a demand was registered, and the elevator
shall not be permitted to restart except on hoistway
access or inspection operation

(c) be arranged to be tested in accordance with the
requirements in 8.10.2.2.2(ss)(1), and instructions for
testing shall be included in the Maintenance Control
Program [see 8.6.1.2.1(g)] with sufficient detail to ensure
that testing can be accomplished by elevator personnel

(d) remain actuated until manually reset
NOTE [2.20.8.2(d)]: This does not require the means itself to
remain actuated, only that the elevator shall not be permitted to

restart except on hoistway access or inspection operation until a
manual reset is performed.

2.20.8.3 Suspension-Member Residual Strength,

All electric traction elevators, excluding those withsteel
wire ropes, shall be provided with residual-strength
detection means. The means shall

(a) operate before any suspension member-is reduced
in strength to 60% of its rated breaking force

(b) when actuated, automaticallyfunction to stop the
car at the next available landing, open the doors, and
prevent the elevator from restarting except on hoistway
access or inspection operation

(c) be arranged to be tested in accordance with the
requirements in 8.10.2.2:2(ss)(2), and instructions for
testing shall be included in the Maintenance Control
Program [see 8.641:2/1(g)] with sufficient detail to ensure
that testing cam‘be accomplished by elevator personnel

(d) remaifyactuated until manually reset
NOTE [2.20:8.3(d)]: This does not require the means itself to
remain\acttiated, only that the elevator shall not be permitted to

restart-except on hoistway access or inspection operation until a
manual reset is performed.

be used in such fastenings; or

(b) by individual wedge rope sockets conforming
2.20.9.5; or

(c) by individual wedge noncircular elastomeric-
coated steel suspension member sockets,conforming to
2.20.9.9; and

(d) from the same manufacturer-and type for any
dead-end hitch plate

to

ne

2.20.9.1.2  U-bolt-type rope clamps or similar
devices shall not be used for suspension-rope fastenings.

2.20.9.2 Adjustable Shackle Rods. The car ends,
or the car or counterweight dead ends where multiple
roping is used, of all suspension means of traction-type
elevators shall'be provided with shackle rods of a des{gn
that will“permit individual adjustment of the
suspension-member lengths. Similar shackle rods shall
bedprovided on the car or counterweight ends of cqm-
pensation means.

2.20.9.3 General Design Requirements. Susp¢n-
sion-means fastenings shall conform to 2.20.9.p.1
through 2.20.9.3.9.

2.20.9.3.1  The portion of the suspension-megans
fastening that holds the suspension-means socket gnd
the shackle rod may be in one piece (unit constructign),
or they may be separate.

2.20.9.3.2 The socket shall be either fabricatpd,
cast, or forged steel, provided that where the socket gnd
the shackle rod are in one piece (unit construction), the
entire fastening shall be of forged steel.

2.20.9.3.3  Where the shackle rod and susppn-
sion-means socket are not in one piece, the shackle fod
shall be of forged or rolled steel having an elongatjon
of not less than 20% in a gauge length of 50 mm (2 ip.).

2.20.9.3.4 Cast or forged steel suspension-megns
sockets, shackle rods, and their connections shall|be
made of unwelded steel having an elongation of not less
than 20% in a gauge length of 50 mm (2 in.) when

2.20.9 Suspension-Member Fastening

Both ends of all suspension members shall be fastened
in such a manner that all portions of the individual
suspension members, except the portion inside the sock-
ets, shall be readily visible.

2.20.9.1 Types of Suspension-Member Fastenings

2.20.9.1.1 Fastenings shall be
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Teasured frraccordarce with ASTME 8, ardconformming
to ASTM A 668, Class B for forged steel and ASTM A 27,
Grade 60/30 for cast steel, and shall be stress relieved.
Steels of greater strength shall be permitted, provided
they have an elongation of not less than 20% in a length
of 50 mm (2 in.).

2.20.9.3.5 Fabricated sockets shall be permitted
provided that the following conditions are met:
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(a) Socket components shall be of rolled steel con-
struction having an elongation of not less than 20% in
a gauge length of 50 mm (2 in.).

(b) The factor of safety of the weld and heat-affected
zone shall not be less than 12.

(c) Welding shall be performed by welders qualified
to 8.8.1.

(0.5 in.) nor less than 3 mm (0.125 in.), and its outer
edge shall be rounded and free from cutting edges.

2.20.9.4.4 The diameter, d, of the hole at the large
end of the tapered portion of the socket shall be not less
than 2.25 times nor more than 3 times the diameter of
the wire rope used.

d) Welds shall conform to 8.8.2.

2.20.9.3.6 Where the shackle rod is separate from
th¢ socket, the fastening between the two parts shall be
popitive, and such as to prevent their separation under
all{conditions of operation of the elevator.

Where the connection of the two parts is threaded,
th¢ thread design, tolerance, and manufacture shall con-
fogm to the requirements of ASME B1.13M, M-6H/6g,
or lequivalent, coarse or fine threads (ASME B1.1, UNC
or [UNF Class 2A and Class 2B threads). The thread size
anfl the length of the thread engagement of the rod in
th¢ socket shall be sufficient to ensure that the engaged
mgmbers are aligned and that the strength requirements
0f [2.20.9.3.7 are met. In addition, means shall be pro-
vided to restrict the turning of the rod in the socket
anfl prevent unscrewing of the connection in normal
oppration.

Eye bolts used as connections with clevis-type sockets
1l be of forged steel conforming to ASTM A 668,
hss B (heat treated), without welds.

sh
Cl

2.20.9.3.7  Sockets shall be of such strength that
suspension member will break before the socket i§
terially deformed.

the

md

2.20.9.3.8 The shackle rod, eye bolt, *or/other
mdans used to connect the suspension-member socket
to the car or counterweight shall have a strength at least
eqpal to the manufacturer’s minimum breaking force of
th¢ suspension member.

2.20.9.3.9  Fastenings incorporating antifriction
deyices that will permit free.spinning of the suspension
m¢mbers shall not be used:

2.20.9.4 Tapered Rope Sockets. The use of tapered
roppe sockets shallbepermitted only for steel wire ropes
8 hm (5/16 in.y 01 greater. When used, the tapered rope
so¢kets shallbe.of a design as shown in Fig. 2.20.9.4 and
shall conforfirto 2.20.9.2,2.20.9.3, and 2.20.9.4.1 through
2.20.9.4.5:

2.20.9.4.1  The axial length L of the tapered por-

2.20.9.4.5 The diameter, d’, of the hole at the end
of the tapered portion of the socket shall be not more
than shown in Table 2.20.9.4.5.

2.20.9.5 Wedge Rope Sockets. The useof ‘wedge
rope socket assemblies shall be permitted ofily for steel
wire and aramid ropes. When used,.the-wedge rope
socket assemblies shall be of a desigh as shown in
Fig. 2.20.9.5 and shall conform t9.2.20.9.2, 2.20.9.3, and
2.20.9.5.1 through 2.20.9.5.7. Socket' and wedge surfaces
that contact the rope shall be free of burrs or sharp edges
that could damage the rope:

2.20.9.5.1  Adest specimen consisting of the
strongest suspensiorirope for a given dimension and
wedge socket assembly shall be subjected to a destruc-
tive tensile engineering test. The rope socketing shall
develop atléast 80% of the minimum breaking force of
the strongest rope to be used in such a fastening without
the rope slipping through the assembly.

2.20.9.5.2 Wedge socket assemblies shall be of
such a strength that when tested as in 2.20.9.5.1, the
rope shall break before the socket or wedge is materially
deformed.

2.20.9.5.3  Suppliers of wedge sockets shall sub-
mit certification showing that the sockets, with visible
permanent manufacturer’s identification, have success-
fully passed the tests described in 2.20.9.5.1 and
2.20.9.5.2 at a testing laboratory.

2.20.9.5.4 When the steel wire rope has been
seated in the wedge socket by the load on the rope,
the wedge shall be visible, and at least two wire-rope
retaining clips shall be provided to attach the termina-
tion side to the load-carrying side of the rope (see
Fig. 2.20.9.5). The first clip shall be placed a maximum
of 4 times the rope diameter above the socket, and the
second clip shall be located within 8 times the rope
diameter above the first clip. The purpose of the two
clips is to retain the wedge and prevent the rope from
slipping in the socket should the load on the rope be
removed for any reason. The clips shall be designed and

tion of the socket shall be not less than 4.75 times the
diameter of the wire rope used.

2.20.9.4.2 The axial length, L’, of the open por-
tion of the rope socket shall be not less than 4 times the
diameter of the wire rope used.

2.20.9.4.3  The length of the straight bore, L”, at
the small end of the socket shall be not more than 13 mm
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installed so that they do not distort or damage the rope
in any manner.

2.20.9.5.5 Means shall be provided to prevent
the aramid fiber rope from slipping in the socket should
the load on the rope be removed for any reason.

2.20.9.5.6 Markings on the wedge socket assem-
bly components shall be as follows:
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Fig. 2.20.9.4 Tapered Rope Sockets

T r N g
a’ - ' - -
I Li__ i_
_571‘7 = See Note (1)
L L
NOTE:

(1) Rope socket and shackle rod may be in one piece, as shown
(unit construction) or the socket and rod may be separate (see 2.20.9.3).

Table 2.20.9.4.5 Relation of Rope Diameter to Diameter of the Small Socket Hole

Maximum Diameter
of Hole, d’, mm

Nominal Rope
Diameter, mm

Nominal Rope
Diameter, in.

Maximum Diameter of Hole,
d’,in.

8 to 12 inclusive

13 to 19 inclusive
22 to 29 inclusive
32 to 40 inclusive

2.5 larger than nominal rope diameter
3 larger than nominal rope diameter
4 larger than nominal rope diameter
5 larger than nominal rope diameter

3/, larger than nominal rope diam
% larger than nominal rope diam
>/ larger than nominal rope diam
3/ larger than nominal rope diam

46 to 716 inclusive
Y, to ¥, inclusive
"% to 1% inclgsive
1Y, to 1% nclusive

pter
pter
pter
pter

Fig. 2.20.9.5 Wedge Rope Sockets

i

H— Load-carrying rope
must be vertically
in line with
shackle rod

8 times rope

diameter max.
—

Wire rope retaining

1

[see 2.20.9.5.4]

D,

4 times rope r Yy | _— Wedge

diameter max. !

bt

~— Wedge socket

Antirotation
pin

clips (nonload carrying)

(@) ‘Each socket shall be permanently and legi
marked or color coded to identify the correspond
wedge, or wedges, and rope size and material to

bly
ng
be

used in the assembly. The markings shall be visible after

installation.

(b) Each wedge shall be permanently and legi
marked or color coded to identify the correspond
socket, or sockets, and rope size and material, wit

bly
ng

hin

which it is to be inserted to form an assembly. The

markings shall be visible after installation.

2.20.9.5.7

Load-carrying rope shall be in line
with shackle rod, and the sockets shall be permitted

to

be staggered in the direction of travel of the elevator

and counterweight, where used.

2.20.9.6 Rope Socket Embedment Medium. O

babbitt metal or thermosetting resin compositigns

intended for elevator wire rope socketing shall be u
to secure ropes in tapered sockets. The embedm
material shall conform to 2.20.9.6.1 through 2.20.9.6

2.20.9.6.1 Babbitt Metal. Babbitt metal shall c

tain at least 9% of antimony and shall be clean and firee

from dross.

~<~—— Shackle rod [Note (1)]

NOTE:

(1) Rope socket and shackle rod may be
in one piece, as shown (unit construction)
or the socket and rod may be separate
(see 2.20.9.3).
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2.20.9.6.2 Thermosetting Resin Composition

(a) Physical Properties. The thermoset resin composi-

tion shall have the following properties:
(1) Uncured (Liquid) Material

(a) Viscosity of Resin-Catalyst Mixture. The viscos-

ity of the resin-catalyst mixture shall be sufficiently 1

ow

to permit rapid, complete saturation of the rope rosette

in order to prevent entrapment of air.

(10
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(b) Flash Point. All components shall have a mini-
mum flash point of 27°C (80°F).

(c) Shelf Life. All components shall have a mini-
mum of 1 year shelf life at 21°C (70°F).

(d) Pot Life and Cure Time. After mixing, the resin-
catalyst mixture shall be pourable for a minimum of
8 min at 21°C (70°F) and shall cure within 1 h after

2.20.9.6.3 Catalyst Container. The label on the cat-
alyst container shall show the following information:
(a) product name
(b) part designation (e.g., “Part B,” “Catalyst,” or
“Hardener”)
(¢) manufacturer’s name or trademark and address
(d) safety warnings and cautions

hardening. Heating of the resin mixture in the socket to
acgelerate curing shall follow the resin manufacturer’s
ingtructions.
(2) Cured Resin
(a) Socket Performance. Resin, when cured, shall
deyelop sufficient holding strength to solvent-washed
wife in wire-rope sockets to develop 80% of the ultimate
strength of all types of elevator wire rope. No slippage of
wife is permissible when testing resin-filled rope socket
asgemblies in tension; however, after testing, some seat-
ing of the resin cone shall be permitted to be apparent
anfl is acceptable. Resin terminations shall also be capa-
blg of withstanding tensile shock loading.
(b) Shrinkage. The volumetric shrinkage of fully
cufed resin shall not exceed 2%. The use of an inert filler
in [the resin is permissible.
(c) Curing. The resin-catalyst mixture shall be
capable of curing either at ambient [16°C to 38°C (60°F
to |100°F)] or elevated temperatures. At temperatures
below 16°C (60°F), an elevated temperature cure shall
belused.
b) Materials Required. The thermoset resin composi-
tion intended for elevator wire rope socketing shall bg
supplied in two parts consisting of preweighed resinand
préweighed catalyst, each packaged separately within a
kit Each kit containing the thermoset resin composition
shqll consist of the following:
(1) preweighed thermoset resin
(2) preweighed catalyst
(3) necessary materials for mixing and pouring
(4) detachable label on resin container
c) Marking
(1) Resin Container. Fhelabel on the resin container
1l show the following-information:
(a) product name
(b) part désighation (e.g., “Part A” or “Resin”)
(c) manufacturer’s name or trademark and
adfress
(d) \mixing instructions
(€)*ICC information
(f) safety warnings and cautions

sh.

(e) flash point
(f) storage instructions
(g) net weight

2.20.9.7 Method of Securing Wire Ropes in Tapered
Sockets. Where the tapered type of socketis used, the
method and procedure to be followedsin'\making up the
fastening shall conform to the following as applicable.

2.20.9.7.1 Handling. Theyrope to be socketed shall
be carefully handled to prevent twisting, untwisting, or
kinking.

2.20.9.7.2 Seizing of Rope Ends. The rope ends
to be socketed shallbe seized before cutting with seizing
in accordance with the following;:

(a) The seizing shall be done with annealed iron wire,
provided thét other methods of seizing be permitted,
that givejthe same protection from loss of rope lay. Where
iron wire is used for seizing, the length of each seizing
shall)be not less than the diameter of the rope.

(b) For nonpreformed rope, three seizings shall be
made at each side of the cut in the rope. The first seizing
shall be close to the cut end of the rope, and the second
seizing shall be spaced back from the first the length of
the end of the rope to be turned in. The third seizing
shall be at a distance from the second equal to the length
of the tapered portion of the socket.

(c) For preformed rope, one seizing shall be made at
each side of the cut in the rope. The seizing shall be at
a distance from the end of the rope equal to the length
of the tapered portion of the socket plus the length of
the portion of the rope to be turned in.

2.20.9.7.3 Spreading of Rope Strands. After the
rope has been seized, it shall be inserted into the socket
through the hole in the small end, a sufficient distance
for manipulation, and where nonpreformed rope is
used, the first two seizings shall be removed. The rope
strands shall then be spread apart, and where rope with
fibre core is used, the fibre core shall be cut away as
close as possible to the remaining seizing.

(¢) packaging date

(h) flash point

(i) shelf life

(j) storage instructions

(k) curing instructions

(I) net weight

(m) a statement certifying that the product con-
forms to 2.20.9.6.2 of ASME A17.1 or CSA B44
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2.20°9°7- :
cleaning of the outer wires of the strand surface and the
inside of the rope socket is required for good adhesion.
Brush or dip in clean solvents is recommended.

2.20.9.7.5 Turning in of Rope Strands. The
exposed rope strands shall then be bent, turned in, and
bunched closely together, each strand being turned back
the same distance. The portion turned in (rope rosette)
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shall have a length of not less than 2.5 times the diameter
of the rope, and such that, when the rope is pulled as
far as possible into the socket, the bend of the turned-
in strands shall be slightly overflush with the mouth of
the tapered socket (large end) and will be visible when
the socket has been completed (see 2.20.9.7.9). Where
rope with steel core is used, the steel core shall be cut

means of providing controlled, evenly distributed heat,
shall be used to provide the elevated temperature for
curing. Open flames or exposed electrical resistance
heating elements shall not be used.

(5) Upon completion of the socketing, the label
from the container of resin shall be attached to one of
the rope sockets for inspection purposes and shall be

off even with tops of the looped strands.

2.20.9.7.6 Insertion of Bent-In Rope Strands in
Socket. The rope end shall be pulled as far as possible
into the socket, so that the remaining seizing projects
outside the hole at the small end of the socket.

2.20.9.7.7 Position of Socket Preparatory to Pouring
Embedment Medium. The socket shall be held in a verti-
cal position with the large end up, and the rope held in
a position truly axial with the socket. Tape or waste shall
be permitted to be wound around the rope at the small
end of the socket to prevent the embedment medium
from seeping through, but shall be removed after com-
pletion of the socket.

2.20.9.7.8 Preparation of Embedment Medium
(a) Babbitt Metal

(1) Heating of Babbitt. The babbitt shall be heated
to a fluidity just sufficient to char a piece of soft wood
such as white pine without igniting it. Care shall be
taken not to overheat the babbitt sufficiently to damage
the rope.

(2) Heating of Socket Basket and Pouring of Babbitt.
The rope socket basket shall be heated by a blowterch
flame sufficiently to prevent chilling of the babbitt and
to ensure that the babbitt, when poured, willlcompletely
fill the basket, including all the spaces between the rope
strands. Following this the molten:babbitt shall be
poured slowly and evenly into the basket until it is
filled to a point level with the tep of the opening in the
large end.

(b) Thermosetting Resin Camposition

(1) The manufacturer’s directions shall be strictly
followed in handling,\mixing, pouring, and curing the
resin material.

(2) New containers of resin and catalyst shall be
utilized foreaCh set of rope sockets. The entire quantity
of resin and-eatalyst shall be mixed when the containers
are opéned.

(3) Resin sockets shall not be poured at a tempera-
tur€below 16°C (60°F) without first warming the socket
and the resin composition to 21°C to 32°C (70°F to 90°F).

suitably protected.

2.20.9.7.9 Inspection of Sockets After Completion.

A visual inspection of the completed sockets’shall|be
made after they have cooled and the tape/6r waste has
been removed from the small end of‘\the sockets. The
visual inspection shall verify that
(a) the embedment medium isvisible at the small gnd
of the socket
(b) the bends of all of thé individual rope strands (pee
2.20.9.7.5) are approximately the same height above fthe
embedment medium and visible within the range of pot
less than one-half the-diameter of the rope strand abgve
the embedment'medium and that there is not more than
1.5 mm (0.06.in.) clearance between the embedmpnt
medium apdithe underside of the bend in the rope strgnd
(c) norloss of rope lay has occurred where the wire
rope‘enters the socket

2.20.9.7.10 Lubrication of Wire Rope After Socket
Attachment. After the resin has cured, the wire ropes
shall be lubricated at the base of the socket (small end)
to replace the lubricant that was removed during the
cleaning operation required under 2.20.9.7 4.

2.20.9.8 Antirotation Devices. Where rotatior| of
suspension members can occur, means shall be provided
to prevent the rotation of the suspension members with-
out restricting their movement horizontally or verticaflly.

2.20.9.9 Wedge Noncircular Elastomeric-Coated Steeel
Suspension-Member Sockets. Wedge socket assemblies
for noncircular elastomeric-coated steel suspensjon
members shall conform to 2.20.9.2, 2.20.9.3, and

2.20.9.9.1 through 2.20.9.9.5.

2.20.9.9.1 A test specimen consisting of the
strongest noncircular elastomeric-coated steel suspgen-
sion member for given noncircular elastomeric-coated
steel suspension-member dimensions and wedge socket
assembly shall be subjected to a destructive tensile er{gi-
neering test. The noncircular elastomeric-coated steel
suspension-member socket shall develop at least 80%

The socket shall be permitted to be warmed using the
electrical resistance heating devices intended for curing
resin sockets.

(4) Curing of resin sockets shall be accomplished
by heating at elevated temperature following the manu-
facturer’s suggested schedule and directions. Cure time
shall not exceed 30 min. Electrical resistance heating
devices designed to fit around the sockets, or other
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strongest noncircular elastomeric-coated steel suspen-
sion member to be used in such a fastening without the
noncircular elastomeric-coated steel suspension mem-
ber slipping through the assembly.

2.20.9.9.2 Wedge noncircular elastomeric-coated
steel suspension-member socket assemblies shall be of
such a strength that when tested as in 2.20.9.9.1, the
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noncircular elastomeric-coated steel suspension mem-
ber shall break before the socket or wedge is materially
deformed.

2.20.9.9.3  Suppliers of noncircular elastomeric-
coated steel suspension-member wedge sockets shall
submit certification showing that the sockets, with visi-

(b) it will function in a rope movement of not over
38 mm (1.5 in.)

(c) it will not interfere with the vertical or rotational
movements of the rope during normal service

2.20.10.5 Means shall be provided to cause the
electric power to be removed from the driving-machine

blgpermarent Tartufacturer s identificatiorn, rave suc-
cegsfully passed the tests described in 2.20.9.9.1 and
2.20.9.9.2 at a testing laboratory.

2.20.9.9.4 When the noncircular elastomeric-
coated steel suspension member has been seated in the
wedge socket by the load on the noncircular elastomeric-
cogted steel suspension member, the wedge shall be
vidible and the end of the noncircular elastomeric-coated
steel suspension member shall be prevented from slip-
pinng in the socket should the load on the noncircular
eldstomeric-coated steel suspension member be
refhoved for any reason.

2.20.9.9.5 Markings on the wedge socket assem-
components shall be as follows:
a) Each socket shall be permanently and legibly
rked or color coded to identify the noncircular elasto-
mdric-coated steel suspension-member size to be used
in [the assembly. The markings shall be visible after
ingtallation.
b) Each wedge shall be permanently and legibly
m4rked or color coded to identify the corresponding
sog¢ket or sockets and noncircular elastomeric-coated
stdel suspension-member size within which it is to®Ge
inderted to form an assembly. The markings shall be
vidible after installation.

bly

md

2.20.10 Auxiliary Rope Fastening Devices

Auxiliary rope fastening devices, designed to support
elgvator cars or counterweights if«any regular rope fas-
tejing fails, shall be permitted ‘to)be provided, subject
to fthe requirements of 2.20.10:L'through 2.20.10.9.

—

2.20.10.1  They shall)be approved on the basis of
adpquate tensile and,fatigue engineering tests.

2.20.10.2 The-device and its fastenings, in its sev-
erdl parts and 'assembly, shall have a strength at least
eqpal to that of the manufacturer’s breaking strength of
th¢ rope fo.which it is to be attached.

2:2010.3  Steel parts used in the device shall be

motor and brake when any auxiliary lastening device
operates. Such means shall

(a) have all electrical parts enclosed

(b) be of the manually reset type that canpbe ‘reset
only when the wire rope or ropes have been resocketed
and the auxiliary rope fastening device has been restored
to its normal running position

2.20.10.6 The method used to“attach the device
to the rope shall be such asto prevent injury to, or
appreciable deformation of, the'rope.

2.20.10.7 The ingtallation of the device shall not
reduce the required overhead clearances.

2.20.10.8 Thecar-frame supports for the fastening
members of the'device shall conform to 2.15.13, or where
existing conditions will not permit compliance with this
requirement, other means of fastening shall be permitted
to be.used subject to the approval of the enforcing
authority.

2.20.10.9 Each device shall be permanently
marked with the name or trademark of the manufacturer
by means of metal tags or plates with the following data
of the wire rope for which they are designated to be used:

(a) diameter of the rope in millimeters (mm) or
inches (in.)

(b) manufacturer’s rated breaking strength of the rope

(c) construction classification of the wire rope

The material and marking of the tags or plates shall
conform to 2.16.3.3, except that the height of the letters
and figures shall be not less than 1.5 mm (0.06 in.).

2.20.11 Suspension-Member Test

Each type of suspension means designed to support
elevator cars or counterweights shall be subjected to the
engineering tests specified in 8.3.12 except suspension
means conforming to the following:

(a) steel wire ropes conforming to the requirements
of 5.2.1.20, 5.3.1.12, 5.4.8, 7.2.6, and 7.5.6

(b) steel wire ropes conforming to the requirements

Cas.t Ul fulécd vV itll dIl C}Ullsatiull Uf 1[Ut }CDD tllﬂll "GOU
conforming to ASTM A 668, Class B, for forgings and
ASTM A 27, Grade 60/30 for cast steel, and shall be
stress relieved.

2.20.10.4

installed that

(a) itwillnotbecome operative unless there is a failure
of the normal rope fastening

The device shall be so designed and
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of Section 2.20 with diameters 9.5 mm (0.375 in.) and
greater with outer wire diameters not less than 0.56 mm
(0.024 in.)

(c) steel wire ropes conforming to the requirements
of Section 2.20 with diameters of not less than 8.0 mm
(0.315 in.) with outer wire diameters not less than 0.48
mm (0.019 in.) when used with a safety factor not less
than 12, per 2.20.3



https://asmenormdoc.com/api2/?name=ASME A17.1 CSA B44 2010.pdf

ASME A17.1-2010/CSA B44-10

SECTION 2.21
COUNTERWEIGHTS

2.21.1 General Requirements

2.21.1.1 Frames. Weight sections of a counter-
weight shall be mounted in structural or formed metal
frames so designed as to retain them securely in place

retardation phase of the emergency braking so that the
resulting stresses due to the emergency braking and all
other loading acting simultaneously, if applicable, shall
not exceed 190 MPa (27,500 psi).

2.21.2.4 Sheaves. Where a hoisting sheave or
sheaves are mounted in the frame, the requirements of

(see 2.21.2.6).

2.21.1.2 Retention of Weight Sections. Means shall
be provided to retain weight sections in place in the
event of buffer engagement or safety application or if
they become broken.

Where tie rods are used, a minimum of two shall be
provided, that shall pass through all weight sections.
Tie-rods shall be provided with a lock nut and cotter
pin at each end.

2.21.1.3 Guiding Members. Counterweight frames
shall be guided on each guide rail by upper and lower
guiding members attached to the frame.

Retention means shall be provided to prevent the
counterweight from being displaced by more than
13 mm (0.5 in.) from its normal running position should
any part of the guiding means fail, excluding the guiding
member base and its attachment to the frame. The reten-
tion means shall be permitted to be integral with the
base.

2.21.1.4 Independent Car Counterweights. Where
an independent car counterweight is provided, it shall
run in separate guide rails and shall not be of sufficient
weight to cause undue slackening of the hoisting-ropes
during acceleration or retardation of the elevator car.

2.21.2 Design Requirements for Frames:and Rods

2.21.2.1 Material. Frames and fods shall be made of
steel or other metals conforming t0,2.15.6.2 and 2.15.6.3,
provided that where steels of greater strength than those
specified, or where metals\other than steel are used,
the factor of safety used in-the design shall conform to
2.21.2.3.

2.21.2.2 Frame Connections. Connections between
frame membessishall conform to 2.15.7.

2.21.2.3_Factor of Safety

2:21,2.3.1 The frame members and their connec-
tions:shall be designed with a factor of safety of not less
than’ 5 with the elevator at rest and the counterweight
at the top of its travel

o N i WY
re-

111 1ol 1 2040 10942 (
~.1J.14511dall ayluy \OCC dISU £.£%3. 4 dllU £.25.0 1UL J.ﬁkiu

ments for sheaves).
2.21.2.5 Suspension-Rope Hitch or Shapes.-”Whkre
counterweights are suspended by ropes attached

directly to the frames by means of rope fdstenings, the
rope attachments shall conform to 2.15113.

2.21.2.6 Securing of Weights in Frames. The
weights shall be so mounted,and’secured in the frarhes
as to prevent shifting of the weights by an amount that
will reduce the runningclearances to less than thpse
specified in 2.5.1.2.

2.21.3 Cars Counterbalancing One Another

An elevatoryear shall not be used to counterbalance
another elevator car.

2.214'Compensation Means

CGompensation means, such as compensating ropeg or
chains or other mechanical means and their attachments
(except for safety hooks, where used) to tie the counter-
weight and car together, shall be capable of withstand-
ing, with a factor of safety of 5, any forces to which the
means is subjected with the elevator at rest.

The maximum suspended weight of compensatjon
means with car or counterweight at the top of its trajvel
and one-half total weight of tension sheave assembly,
where used, shall be included.

The factor of safety for compensation means shall be
based on the minimum, breaking load, or breaking force
as appropriate to the tensile testing method.

2.21.4.1 Connections. A connection shall be pro-
vided between the car or counterweight and the cqm-
pensation means. The connection shall be bolted| or
welded and shall conform to 2.15.7.3.

2.21.4.1.1  Cast iron, where used, shall have a
factor of safety of not less than 10, based on maxim
stress developed.

2.21.4.1.2 When compensation ropes are uged
with a tension sheave, one end of each rope shall|be

v

2.21.2.3.2 The counterweight frame shall be
designed with a factor of safety of not less than 2.5 at
buffer engagement or safety application.

2.21.2.3.3 The frame members, brackets, and
their connections subject to forces due to the application
of the emergency brake (see 2.19.4) shall be designed to
withstand the maximum forces developed during the
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provided with a means to individually adjust Tope
length.

2.21.4.2 Tie-Down Compensation Means. For rated
speeds greater than 3.5 m/s (700 ft/min), a tie-down
compensation means shall be provided and fastened to
the building structure to limit the jump of the car or
counterweight as a result of car or counterweight buffer
engagement or safety application.
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Table 2.22.3.1 Minimum Spring Buffer Stroke
Rated Car Speed,

Minimum Stroke,

m/s (ft/min) mm (in.)

0.5 or less (100 or less) 38 (1.5)
0.51 to 0.75 (101 to 150) 63 (2.5)
0.76 to 1.00 (151 to 200) 100 (4.0)

2.22.3.2.1 Buffers for cars and counterweights
shall be capable of supporting, without being com-
pressed solid or to a fixed stop, a static load having a
minimum of 2 times the total weight of
(a) the car and its rated load for car buffers
(b) the counterweight for counterweight buffers

.39 2.9 o

[he compensation means, connection, building struc-
tugal members, and fastenings shall be capable of with-
stgnding the maximum forces to which they are
subjected due to car or counterweight buffer engage-
mgnt or safety application with a factor of safety of not
less than 2.5.

SECTION 2.22
BUFFERS AND BUMPERS

2.22.1 Type and Location

2.22.1.1 Type of Buffers. Buffers of the spring, oil,
or fequivalent type shall be installed under the cars and
copinterweights of passenger and freight elevators sub-
ject to the requirements of 2.22.1.1.1 through 2.22.1.1.3.

2.22.1.1.1 Spring buffers or their equivalent shall
be|permitted to be used where the rated speed is not
in fexcess of 1 m/s (200 ft/min).

2.22.1.1.2  Oil buffers or their equivalent shall
be|used where the rated speed is in excess of 1l.m/s
(200 ft/min).

2.22.1.1.3  Where Type C safeties .aretised (see
2.17.8.2), car buffers are not required if solid bumpers
ar¢ installed.

1

2.22.1.2 Location. Buffers-0or*bumpers shall be
lodated so as to retard the car arid;eounterweight without
ex¢eeding allowable desigrystreSses in the car frame and
cotinterweight frame.

2.22.2 Solid Bumpers

bolid bumpers,‘where permitted, shall be made of
waod or other stitably resilient material of sufficient
strpngth tolwithstand without failure the impact of the
cat withtrated load, or the counterweight, descending
at governor tripping speed.

he material 11sed shall be of a type that will resist

Lcllodlcl Buf{ﬁlb iﬂUJ. Cdls (;U.lL‘l LULU.li.CJ. Wtfisll'tb
shall be compressed solid or to a fixed stop with a static
load of three times the weight of

(a) the car and its rated load for car buffers

(b) the counterweight for counterweight buffers

2.22.3.2.3 Where the space below.the‘hoistway is
not permanently secured against access; the load rating
specified in 2.22.3.2.1 shall be indreased to meet the
requirements of 2.6.1(b) and 2.6.2:

2.22.3.3 Marking Plates.\\Each spring buffer shall
be provided with a marking plate showing its load rating
and stroke and the numbérof springs. Where the springs
are removable, each-spring shall be identified, and the
assembly markingplate shall indicate this identification.
Markings shall*be made in a permanent and legible
manner.

2.22.4./0il/Buffers

2:22.4.1 Stroke. The minimum stroke of oil buffers
shall be based on the requirements of 2.22.4.1.1 or
222.4.1.2.

2.22.4.1.1  The stroke shall be such that the car
or the counterweight, on striking the buffer at 115% of
the rated speed, shall be brought to rest with an average
retardation of not more than 9.81 m/s® (32.2 ft/s?).

2.22.4.1.2 Where terminal speed reducing device
is installed that conforms to 2.25.4.1, and that will limit
the speed at which the car or counterweight can strike
its buffer, the buffer stroke shall be based on at least
115% of such reduced striking speed and on an average
retardation not exceeding 9.81 m/ s? (32.2 ft/s?). In no
case shall the stroke used be less than 50% of the stroke
required by 2.22.4.1.1 for rated speeds under 4 m/s
(800 ft/min), nor less than 33%%, or 450 mm (18 in.),
whichever is greater, for rated speeds of 4 m/s
(800 ft/min) or more.
NOTE (2.22.4.1): Figure 8.2.4 indicates the minimum buffer
strokes for various initial velocities. Table 2.22.4.1 indicates the

minimum buffer strokes for the most usual rated speeds. See for-
mula in 8.2.4 for calculation of buffer strokes differing from or

deterioration or be so treated as to resist deterioration.

2.22.3 Spring Buffers

2.22.3.1 Stroke. The stroke of the buffer spring, as
marked on its marking plate, shall be equal to or greater
than the value specified in Table 2.22.3.1.

2.22.3.2 Load Rating

exceeding those listed in Table 2.22.4.1.

2.22.4.2 Retardation. Oil buffers shall develop an
average retardation not in excess of 9.81 m/ s%(32.2ft/s?),
and shall develop no peak retardation greater than
24.5m/s?(80.5 ft/s?), having a duration exceeding 0.04 s
with any load in the car, from rated load to a minimum
load of 70 kg (154 1b), when the buffers are struck with
an initial speed of not more than
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Table 2.22.4.1 Minimum Oil Buffer Strokes

S| Units Imperial Units
115% of Minimum 115% of Minimum
Rated Speed, Rated Speed, Stroke, Rated Speed, Rated Speed, Stroke,
m/s m/s mm ft/min ft/min in.

1.00 1.15 65 200 230 2.75
1.12 1.29 85 225 269 3.p0
1.25 1.44 105 250 288 4.p5
1.50 1.73 155 300 345 6.p5
1.75 2.01 205 350 402 8.p5
2.00 2.30 270 400 460 11.p0
2.25 2.59 340 450 517 13.75
2.50 2.88 425 500 575 17.p0
3.00 3.45 605 600 690 24.F5
3.50 4.03 825 700 805 33.p5
4.00 4.60 1080 800 920 43.f5
4.50 5.18 1365 900 1,035 55.p0
5.00 5.75 1685 1,000 1,150 68.p0
5.50 6.32 2 040 1,100 1,265 83.p0
6.00 6.90 2 425 1,200 1,380 98.p0
6.50 7.48 2 845 1,300 1,495 115.p0
7.00 8.05 3300 15400 1,610 134.p0
7.50 8.63 3790 1,500 1,725 154.p0
8.00 9.20 4310 1,600 1,840 175.p5
8.50 9.78 4 870 1,700 1,955 197.F5
9.00 10.35 5 460 1,800 2,070 221.F5
9.50 10.93 6 080 1,900 2,105 247.p0
10.00 11.50 6 740 2,000 2,300 273.F5

(a) 115% of the rated speed for buffets conforming to
222411

(b) 115% of the predetermined reduced speed for buff-
ers conforming to 2.22.4.1.2

2.22.4.3 Factor of Safety for Oil-Buffer Parts. The
factor of safety of parts of oil buffers, based on the yield
point for compression members and on the ultimate
strength and elongation for other parts, at gravity retar-
dation with the'maximum load for which the buffer is
designed, when tested in accordance with ASTM E 8
using a 50-mim (2 in.) gauge length, shall be not less than
(a) 3dor materials having an elongation 20% or more
(b)3.5 for materials having an elongation from 15%
t0-20%

The slenderness ratio (L/R) specified applies only
those main buffer members that are subject to the implact
of the fully loaded car when striking the buffer.

2.22.4.5 Plunger Return Requirements. Oil buffers
shall be so designed that

(a) the buffer plunger of gravity-return and sprihg-
return-type oil buffers, when the buffer is filled with|oil
shall, when released after full compression, return tolits
fully extended position within 90 s

(b) the plunger of a spring-return-type oil buffer wfith
a 20 kg (44 1b) weight resting on it shall, when releaged
after being depressed 50 mm (2 in.), return to the fdlly
extended position within 30 s

(c) gas qpring-‘mfnrn oil buffers shall be I‘)rnvidpr] wlith

(o 4for matertats aving am etongationr fromr16%
to 15%

(d) 5 for materials having an elongation less than 10%

(e) 10 for cast iron parts

2.22.4.4 Slenderness Ratio for Members Under Com-
pression as Columns. The slenderness ratio (L/R) for
members of oil buffers under compression as columns
shall be not more than 80.
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a switch conforming to 2.26.2.22 that shall be actuated :
if the plunger is not within 13 mm (0.5 in.) of the fully -
extended position :

2.22.4.6 Means for Determining Oil Level. Oil buff- -
ers shall be provided with means for determining that

the oil level is within the maximum and minimum allow-

able limits. Glass sight gauges shall not be used.
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2.22.4.7 Type Tests and Certification for Oil Buffers

2.22.4.7.1  Each type of oil buffer shall be sub-
jected to the type tests as specified in 8.3.2 and to the
certification process as specified in 8.3.1.

2.22.4.7.2 A type test on an oil buffer shall be
permitted to be acceptable for similarly designed buff-

(a) the maximum and minimum loads and the maxi-
mum striking speeds for which the buffer has been rated
for use in conformance with the requirements in 2.22

(b) the permissible range in viscosity of the buffer oil
to be used, stated in Saybolt Seconds Universal at 38°C
(100°F)

(c) the vicrncil—y index-number of the oil to be used

erq, provided that the longest stroke of the type is sub-
jecked to the type test; and the load range of the buffer
is fvithin the maximum and minimum range for the oil

poftings of the given bulffer.

2.22.4.7.3 Oil buffers tested in accordance with
test requirements of prior editions of ASME A17.1
or [CSA B44 shall be acceptable without being retested,
provided the buffer has been listed/certified to a previ-
ous edition of the Code or on submittal by the person or
organization installing the buffers of the test certificate
stating that the buffer, when tested, met the specified
tegt requirements of that edition of the Code.

thd

2.22.4.8 Compression of Buffers When Car Is Level
With Terminal Landings. Car and counterweight oil
buffers of the mechanical spring-return type shall be
pefmitted to be compressed not to exceed 25% of their
strpke when the car is level with the terminal landings
(see 2.4.2.1).

2.22.4.9 Buffer Oil Requirements. Oils used in oil
buffers shall have a pour point of —18°C (0°F), or lower,
as |defined in ASTM D 97, and a viscosity index of 75,
or fhigher, as defined in ASTM D 2270.

2.22.4.10 Load Ratings of Oil Buffers. The miini-
mym and maximum load ratings of car andscounter-
wdight oil buffers, as indicated on the buffef~-marking
plate, shall conform to 2.22.4.10.1 through»2:22.4.10.3.

2.22.4.10.1
no} greater than
a) for car oil buffers, the total)weight of the car as
mdrked on the car crosshead.data plate plus 70 kg
(130 Ib)

b) for counterweight oil buffers, the weight of the
interweight used

2.22.4.10.2
nof less than

a) for car oil buffers, the total weight of the car as
rked‘on'the crosshead data plate plus the rated load
b).for counterweight oil buffers, the weight of the

m’rprwpighf used

The minimum load rating shall be

CcO

The maximum load rating shall be

md

CO

(d) the pour point in degrees Celsius (Fahrenheit), of
the oil to be used

(e) the stroke of the buffer in mm (in.)

(f) the composition of the gas, if used

(¢) the name, trademark, or file numbér’ by which
the organization that manufactured the product can be
identified

(h) the certification marking\in accordance with
8.3.1.3

SECTION 2.23
CAR AND COUNTERWEIGHT GUIDE RAILS, GUIDE-
RAIL SUPPORTS, AND FASTENINGS

2.23.1 Guide Rails Required

Elevator cars and counterweights shall be provided
withUguide rails.

2.23.2 Material

Guide rails, guide-rail brackets, rail clips, fishplates,
and their fastenings shall be either of the following:

(a) of steel or other metals conforming to 2.23

(b) where steel presents an accident hazard, as in
chemical or explosive plants, guide rails shall be permit-
ted to be of selected wood or other suitable nonmetallic
materials, provided the rated speed of the car does not
exceed 0.75 m/s (150 ft/min).

2.23.2.1 Requirements for Steel, Where Used

(a) Rails, brackets, fishplates, and rail clips shall be
made of open-hearth steel, or its equivalent, having a
tensile strength of not less than 380 MPa (55,000 psi)
and having an elongation of not less than 22% in a length
of 50 mm (2 in.) when measured in accordance with
ASTM E 8.

(b) Bolts shall conform to ASTM A 307.

(c) Rivets shall conform to ASTM A 502.

2.22.4.10.3 When compensating rope tie-down
is present, the increase in load shall be taken into account
(see 2.21.4.2).

2.22.4.11 Buffer Marking Plate. Every installed oil
buffer shall have permanently attached thereto a metal
plate, marked by the manufacturer in a legible and per-
manent manner, indicating
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(d) Maximum permissible stresses and deflections
shall conform to 2.23.5.

2.23.2.2 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used,
provided the factor of safety is not less than, and the
deflections are not more than, the values specified in
this section, and provided that cast iron is not used.
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Fig. 2.23.3 Elevator Guide Rails

»‘c‘«

+90 kg + 70 kg + 20 kg + 360 kg = 5440 kg. The equivalent
static loading per pair of guide rails is 5440 kg and given a
22.5 kg/m rail, there is a maximum bracket spacing of
4 050 mm.

Imperial Units. For 6,000 b total weight of car plus load and a
4,700 1b counterweight, both roped 2:1; 200 1b suspension
weight; 150 Ib compensation weight; 45 1b traveling cable

weight, and a machine weight of 800 Ib: and with the machine

(2

~

| . |

T Section Rail

2.23.3 Rail Section

Guide rails shall be either of the following;:

(a) T-section, conforming to the nominal weights and
dimensions shown in Fig. 2.23.3 and Table 2.23.3

(b) other shapes, subject to the following
requirements:

(1) They shall have a section modulus and moment
of inertia equal to or greater than that of the section
shown in Fig. 2.23.3 for a given loading condition.

(2) They shall have a sectional area sufficientxto
withstand the compressive forces resulting from-the
application of the car or counterweight safety. device,
if used.

2.23.4 Maximum Load on Rails in Relation to the
Bracket Spacing

The maximum load on guide rails in relation to the
bracket spacing shall conferm to 2.23.4.1 through
2.23.4.3. In addition to the (loads specified therein any
static and dynamic loads_imposed by the support of
machines, sheaves, and hitches, if any, on one or more
guide rails shall be'taken into account in determining
rail size and bracket spacing.

The combination of all vertical loads on any single
guide rail shall not exceed one-half of the values speci-
fied in Fig»2.23.4.1-1 in relation to the bracket spacing.
This 10ad requirement is not intended to limit design,
and more detailed design and calculation methods shall
bepermitted to be used, provided that the moments

into account in the calculations.

EXAMPLES (2.23.4):

(1) SIUnits. For 2 750 kg total weight of car plusload and a2 150 kg
counterweight, both roped 2:1; 90 kg suspension weight, 70 kg
compensation weight, 20 kg traveling cable weight, and a
machine weight of 360 kg; and with the machine supported
in the overhead by one guide rail; the impacted reaction on
that guide rail due to the machine loading is 2 750 kg + 2 150 kg
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supported in the overhead by one guide rail; the impadted
reaction on that guide rail due to the machine loading i56,000 1b
+ 4,700 Ib + 200 1b + 150 Ib +45 Ib + 800 Ib = 11,895 lb. [The
equivalent static loading per pair of guide rails is" 11,89% 1b
and given a 15 Ib rail, there is a maximum bracket spacing of
13 ft 3 in.

2.23.4.1 With Single Car or Counterweight Safety.
Where a single car or counterweight safety is used, the
maximum suspended weight of the car and its rafed
load, or the maximum suspended weight of the couner-
weight, including the;weight of any compensatijon
means and of any tfaveling cables suspended therefrpm
per pair of guidé&yrails, shall not exceed the maximpim
specified in Fig,2:23.4.1-1 for the size of the rail and fthe
bracket spacing used, except that the bracket spacing
shall be permitted to exceed the values specified i
Fig. 2:23.4.1-1, provided that
(@) the guide rail is reinforced or a rail of larger size
isiused
(b) the moment of inertia of a single reinforced f
or of a single larger size T-section about the x-x gxis
parallel to the base of the rail is not less than that requiy
by Fig. 2.23.4.1-1 for the given weight of car plus lopd,
or the counterweight with safety device, at the bracket
spacing used
(c) where the bracket spacings exceed those shopvn
on Figs. 2.23.4.1-1 and 2.23.4.1-2, the rail system
(1) conforms to 2.23.5
(2) is designed to limit the deflection during
application of the safety with a fully loaded car to
more than 6 mm (0.25 in.) per rail

the
hot

EXAMPLES [2.23.4.1(c)]:
(1) SIUnits. For 5 500 kg total weight of car plus load and a bra
spacing of 4 875 mm, there is required

ket

(a) 27.5 kg/m rail without reinforcement; or
(b) 22.5 kg/m rail with reinforcement having a combihed
moment of inertia of 3.3 mm X 10° mm*.
(2) Imperial Units. For 12,000 b total weight of car plus load
a bracket spacing of 16 ft 0 in., there is a required

nd

(b) 15 1b rail with reinforcement having a combined moment
of inertia of 8 in.*

2.23.4.2 With Two (Duplex) Car or Counterweight
Safeties. Where the car or counterweight is provided
with two safety devices, the loads specified in
Fig. 2.23.4.1-1 shall be permitted to be increased by the
factors specified in Table 2.23.4.2.
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Table 2.23.3 T-Section Guide-Rail Dimensions

S| Units

Imperial Units

Nominal Nominal Dimensions, Nominal Nominal Dimensions,

Mass, mm Weight, in.

kg/m A B c D E Ib/ft A B c D E
8.5 68.3 82.6 9.1 25.4 6.0 5%, Wi 3Y, B 1 N
.5 49.2 69.9 15.9 25.4 7.9 6Y, 1% 2%/, A 1 e

1p.0 61.9 88.9 15.9 31.8 7.9 8 276 3%, A 1Y, D%

16.5 88.9 114.3 15.9 38.1 7.9 11 3%, 4Y, A 1% 6

1B.0 88.9 127.0 15.9 44.5 7.9 12 3Y, 5 A 13/ 6

2p.5 88.9 127.0 15.9 50.0 12.7 15 3%, 5 A 125 Y

2.5 108.0 139.7 19.1 50.0 12.7 18Y%, 4Y, 5Y, A 1°Y, Y

3B.5 101.6 139.7 28.6 50.8 14.3 22Y, 4 5Y, 1% 2 e

4.5 127.0 139.7 31.8 57.2 17.5 30 5 5Y, 1%, 2Y, e

2.23.4.3 Counterweight With No Safety

2.23.4.3.1 Guide rails for counterweights not
provided with a safety device shall be fastened to the
bulilding structure at intervals specified in
Ta ﬂe 2.23.4.3.1, except as specified in 2.23.4.3.2, and the
wdight of the counterweight for each size of guide rail
shll not exceed that specified in Table 2.23.4.3.1.

2.23.4.3.2  The bracket spacing specified shall be
petmitted to be increased by an amount determined by
Figs. 2.23.4.1-1 and 2.23.4.1-2, subject to the following
requirements:

1) where guide rails are reinforced or a larger rail
seqtion is used having a moment of inertia, about an
ax]s parallel to the base [x-x axis in Fig. 2.23.4:1-2], at
legst equal to that of the rail section§_shown in
Table 2.23.3, based on the weight of thé counterweight
b) where intermediate tie brackets, approximately
eqpally spaced, are provided between the guide rails at
intervals of not over 2 130 mma- (84 in.)

2.23.4.3.3 Intermediate tie brackets, approxi-
tely equally spaced, shall be provided between the
de rails at intervals, as specified in Table 2.23.4.3.3.
rmediate tie brackets are not required to be fastened
the buildingstructure.

mdg

8

In
to

2.23.5 Stresses and Deflections
2.23.5.1 Guide Rails

2.23,5.1.1 For steels conforming to 2.232.1, the

unloading, or running,‘ealculated without impact (see
2.16.2.2 and 8.2.2.6).

2.23.5.1.2 , Where steels of greater strength than
those specifiedin2.23.2.1 are used, the stresses specified
may be incfeased proportionately, based on the ratio of
the ultimate strengths.

2.23.5.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings, and supports, such
as'building beams and walls, shall be capable of resisting
the horizontal forces imposed by the class of loading
(see 2.16.2.2 and 8.2.2.6) with a total deflection at the
point of support not in excess of 3 mm (0.125 in.).

2.23.5.3 Allowable Stresses Due to Emergency Brak-
ing. Guide rails, brackets, supports, and their fasten-
ings subject to forces due to the application of the
emergency brake (see 2.19.4) shall be designed to with-
stand the maximum forces developed during the retar-
dation phase of the emergency braking so that the
resulting stresses due to the emergency braking and all
other loading acting simultaneously, if applicable, shall
not exceed 190 MPa (27,500 psi).

2.23.6 Guide-Rail Surfaces

Guide-rail surfaces used for guiding a car or counter-
weight shall be sufficiently smooth and true to operate
properly with the guiding members. Those surfaces that
the car or counterweight safeties engage shall be smooth
and true within the tolerances required to ensure proper

stresses in a guide rail, or in the rail and its reinforcement
shall not exceed 105 MPa (15,000 psi), based upon the
class of loading, and the deflection shall not exceed 6 mm
(0.25 in.). The loads used to determine the guide-rail
stress and deflection shall include vertical and moment
loads transferred into the rail, that are imposed by equip-
ment supported by the guide rail, combined with the
horizontal forces imposed on the rail during loading,
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safety application without excessive retardation or
excessive out-of-level platform conditions resulting (see
2.17.3,2.17.9.2, and 2.17.16).

2.23.7 Rail Joints and Fishplates

2.23.7.1 Type and Strength of Rail Joints. Metal
guide-rail sections shall be joined together as specified
in 2.23.7.2. The jointed rail sections shall withstand the
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Fig. 2.23.4.1-1 Maximum Weight of a Car With Rated Load or of Counterweight With Safety Device for a Pair

ASME A17.1-2010/CSA B44-10

of Guide Rails as Specified in 2.23.4.1

Load on Safety, kg (Ib)

24000 (52,863)
23000 (50,661)
22000 (48,458)
21000 (46,256)
20000 (44,053)
19000 (41,850)
18000 (39,648)
17000 (37,445)
16000 (35,242)
15000 (33,040)
14000 (30,837)
13000 (28,634)
12000 (26,432)
11000 (24,229)
10000 (22,046)
9000 (19,824)
8000 (17,621)
7000 (15,419)
6000 (13,216)
5000 (11,0713)
40008,811)
3000 (6,608)
2000 (4,405)

1000 (2,203)
0

(3.3)

| 44.5 kg (30 Ib) rail

N

AN

AN

—33.5 kg (22.5 Ib) rail

\'i
ENSEERL N
( l‘ \
N\ N
—27.5 kg (18.5 Ib) rail{
) L Te—
22,5 kg 15 Ib) rail
\ \
S18 kg (12 1b) rail ——
| 16.5 kg (11.1 Ib) rail \\
\\
12 kg (8 Ib) rail
L —
——
1814\ 1043
(3,99|6) (2,297)
1 2 3 4
(6.6) (9.8) (13)

14515 (31,971)

9980 (21,982)

8165 (17,985)

5443 (11,989)

4062 (8,991)
3630 (7,996)

Bracket Spacing, m (ft)
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Fig. 2.23.4.1-2 Minimum Moment of Inertia About x-x Axis for a Single Guide Rail With Its Reinforcement
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Fig. 2.23.4.1-2 Minimum Moment of Inertia About x-x Axis for a Single Guide Rail With Its Reinforcement
(Cont’d)
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Fig. 2.23.4.1-2 Minimum Moment of Inertia About x-x Axis for a Single Guide Rail With Its Reinforcement

(Cont’d)
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Fig. 2.23.4.1-2 Minimum Moment of Inertia About x-x Axis for a Single Guide Rail With Its Reinforcement
(Cont’d)

" Total Weight Per Pair of Rails, kg (Ib)

1=10.0
(24.0)
i ot s@ad\“g
I L@®F 1 wo®
24000 (52,863) [ 5680 6%
== === e aini . et et et mlend reln el o ,
22000 (48,458) (50,000) /, — 3.5 m (11.5 ft) spaging
20000 (44,053) : V// — 4.0 m (13 ft) spacipg
/ ]
18000 (39,648) = — T .
| — 4.5 m (15 ft) spacipg
16000 (35,242) = T —
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8000 (17,621) :/
6000 (13,216) ! S—
1— 5.5 m (18 ft) spacing
4000 (8,811) t
2000 (4,405) :
0 1

9 10 1 12 13 14 15 16 17 18 19 20 21
(21.6) (24.0) (26.4) (28.8) (31.2) (33.6) (38.4) (36.0) (40.8) (43.2) (45.6) (48.0) (56.4)

Moment of Inertia, mm?* x 108 (44.5 kg Rail)
Moment of Inertia, in.4 (30 Ib Rail)

Table 2.23.4.2 Load Multiplying Factor for
Duplex Safeties

Vertical Distance

Between Safeties, Multiply Load in
mm (in.) Fig. 2.23.4.1-1 by
5 400 (212 or more) 2.00
4 600 (182) 1.83
3700 (146) 1.67
2 700 (106) 1.50
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Table 2.23.4.3.1 Guide Rails for Counterweight Without Safeties

SI Units Imperial Units
Nominal Maximum Bracket Nominal Maximum Bracket
Mass of Mass of Spacing Without Weight of Weight of Spacing Without
Counterweight, Guide Rail, Reinforcement, Counterweight, Guide Reinforcement,
kg kg/m mm b Rail, Ib/ft ft
3 000 9.5 3000 6,600 6/, 10
4 000 8.5 4 400 8,800 53/4 14.5

7 000 12.0 4900 15,000 8 16
12 000 16.5 4 900 27,000 11 16
13 000 18.0 4900 29,000 12 16
18 000 22.5 4 900 40,000 15 16
25 000 27.5 4 900 56,000 18Y, 16
36 000 33.5 4 900 80,000 221/2 16
60 000 44.5 4900 133,000 30 16

Table 2.23.4.3.3 Intermediate Tie Brackets

Nominal Distance Between
Fastenings to Building Structure, mm (in.)

For|8.5 kg (6'/, Ib) Rail For All Other Rails

Number of
Intermediate
Tie Brackets

0-% 300 (0-130) 0-3 700 (0-146) 0
3 301-3 800 (130-150) 3 701-4 300 (147-169) 1
3 801-4 400 (150-173) 4 301-4 900 (170-193) 2

foxces specified in 2.23.5.1 without exceeding the stress
anfl deflection limitations.

2.23.7.2 Design and Construction of Rail Joints

2.23.7.2.1  The joints of metal guide rails with
gection profiles as specified in 2.23.3(a) shall*conform
to [the following requirements:

a) The ends of the rails shall be accurately machined
with a tongue and matching groove centrally located in
th¢ web.

b) The backs of the rail flanges'shall be accurately
mgdchined, in relation to the rail guiding surfaces, to a
unfiform distance front to Back of the rails to form a flat
sufface for the fishplates.

c) The ends of each.rail shall be bolted to the fish-
pldtes with not fewer than four bolts that conform to
Table 2.23.7.2.1¢

d) The width of the fishplate shall be not less than
th¢ widthyofthe back of the rail.

e) The'thickness of the fishplates and the diameter
of [the-bolts for each size of guide rail shall be not less

W

2.23.8 Overall Length of Guide Rails

The car and counterweight guide rails shall extend at
the top and bottom teprevent the guiding members (see
2.15.2 and 2.21.18).from disengaging from the guide
rails in the event that either the car or counterweight
reaches its extreme limit of travel.

2.23.9“Guide-Rail Brackets and Building Supports

2.23.9.1 Design and Strength of Brackets and
Supports

2.23.9.1.1 The building construction forming the

supports for the guide rails and the guide-rail brackets
shall be designed to

(a) safely withstand the application of the car or coun-
terweight safety when stopping the car and its rated
load or the counterweight

(b) withstand the forces specified in 2.23.5.2 within
the deflection limits specified

2.23.9.1.2 Walls of bricks, terra-cotta, hollow
blocks, and similar materials shall not be used for attach-
ment of guide-rail brackets unless adequately
reinforced.

2.23.9.1.3  Where necessary, the building con-
struction shall be reinforced to provide adequate sup-
port for the guide rails.

2.23.9.2 Bracket Fastenings

tharspecified i Table 222577271

(f) The diameter of bolt holes shall not exceed the
diameter of the bolts by more than 2 mm (0.08 in.) for
guide rails nor 3 mm (0.125 in.) for fishplates.

2.23.7.2.2 Joints of different design and construc-
tion shall be permitted to be used, provided they are
equivalent in strength and will adequately maintain the
accuracy of the rail alignment.

2.25.9.2.1 Guide-rail brackets shall be secured
to their supporting structure by one of the following
means:
(a) by bolts or rivets
(b) by using clip fastenings to mount brackets to the
building structure, provided that
(1) the friction force of such clips has a minimum
factor of safety of 10
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Table 2.23.7.2.1 Minimum Thickness of Fishplates and Minimum Diameter of Fastening Bolts

SI Units Imperial Units
Nominal Mass Minimum Thickness Minimum Diameter Nominal Weight Minimum Thickness Minimum Diameter
of Guide Rail, of Fish Plates, of Bolts, of Guide Rail, of Fish Plates, of Bolts,
kg/m mm mm lb/ft in. in.
8.5 9.5 M12 5%, e Y
9.5 9.5 M12 67/, s A
12.0 14.0 M12 8 %6 Yy
16.5 17.0 M16 11 Wie A
18.0 17.0 M16 12 Wi s
22.5 17.0 M16 15 Wie %
27.5 20.0 M20 18Y, e %,
33.5 20.0 M20 22Y, /e %
44.5 23.0 M20 30 /e %

(2) an additional means, having a safety factor of Table 2.23.10.2 Minimum Size of Rail-Fastening

not less than 5, of resisting horizontal shear is incorpo- Bolts
rated . . SI Units Imperial Units
(c) by welding conforming to 8.8 - — - —
Nominal Minimum Nominal Minimum
2.23.9.2.2 Fastening bolts and bolt holes in Mass of Diameter of Weight of Diameter| of
brackets and their supporting beams shall conform to  Guide-Rail, Rail Bolts, Guide Rail, Rail Bolts,
2.23.9.3 Slotted guide-rail brackets having single- 8.5 M12 Sj/f* 1/2
bolt fastenings shall be provided with an additional 23 M12 6/ 1/2
3 12.0 M12 8 /2
means to prevent lateral movement of the rail bracket.
Such means shall have a factor of safety of not less than 5. 16.5 M16 11 5%
. . . . 18.0 M16 12 %
2.23.10 Fastening of Guide Rails to Rail Brackets 22.5 M16 15 %
2.23.10.1 Type of Fastenings. Guide rails shall be 27.5 M16 18Y, 5,
secured to their bracke’Fs by clips, welds, or bolts. 335 M20 22Y, Y,
Bolts used for fastening shall be of'\such strength as 44.5 M20 30 Y,
to withstand the forces specified in 2.23.5.2 and 2.23.9.1.
Welding, where used, shalltconform to 8.8.
2.23.10.2 Size of Bolts for Fastening. The size of (c) The travel of the elevator car shall not excged

bolts used for fasteningthe guide rails or rail clips to the 12.5 m (40 ft).
brackets shall be notdessthan specified in Table 2.23.10.2. 1 (2241): See 4.1 for rack-and-pinion machines and 4.2 for

2.23.10.3 Bolt Holes for Fastenings. The diameter  Screw machines.

of holes or the.width of slots for fastening bolts shall
not exceed(the diameter of the bolt by more than 2 mm
(0.08 in.): 2.24.2.1 Material and Grooving. Sheaves and drums
used with suspension and compensating members shall

be constructed of materials conforming to 2.24.2.1.1) or
SECTION 2.24 2.24.2.1.2 and provided with finished grooves or shall be

permlfted fO De lined with nonmetailic groove material.

2.24.2 Sheaves and Drums

2.24.1 Type of Driving Machines Sheaves and drums shall comply with 2.24.3.

All driving machines shall be of the traction type, 2.24.2.1.1 Sheaves. Driving-machine sheaves
except that winding-drum machines shall be permitted  shall be integral with or directly attached to driving-
for freight elevators, subject to the following: machine shafts. Sheaves shall be provided with steel

(a) They shall not be provided with counterweights.  shafts and metal bearings. Sheaves constructed of plas-

(b) The rated speed of the elevator shall not exceed tic, fiber-reinforced plastic, or combinations thereof shall
0.25 m/s (50 ft/min). be non-regroovable. Permanent and legible marking
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shall be provided on or adjacent to the nonmetallic
sheaves stating, “Regrooving of sheave is not
permitted.”

2.24.2.1.2 Drums. Drums used with suspension
and compensating members shall be constructed of
metal.

2.24.2.4 Minimum Sheave and Drum Diameter.
Drive sheaves and drums shall be permanently and legi-
bly marked to state the minimum sheave or drum diame-
ter, measured at the bottom of the groove, that is required
to maintain structural integrity (see 2.24.3).

2.24.2.5 Retaining and Guarding of Suspension

2.24.2.2 Minimum Pitch Diameter. Sheaves and
drpims used with suspension and compensating means
(sele 2.20.1) shall have a pitch diameter of not less than
a) 40 times the diameter of steel wire rope where
bd for suspension ropes

b) 40 times the cord diameter (see ASME A17.6,
3.3.3.1.1) of noncircular elastomeric-coated steel suspen-
sign members where used for suspension

¢) 16 times the functional diameter (see ASME A17.6,
.3.1.2) of the load-carrying fibers of aramid ropes
ere used for suspension or compensation

d) 32 times the diameter of steel wire ropes and cord
digmeter of noncircular elastomeric-coated steel suspen-
sign members where used for compensation

2.24.2.3 Traction

2.24.2.3.1 For Steel Wire Ropes. Where the
oves are used to provide traction, sufficient traction
shqll be provided between the rope and groove, and in
the¢ event of nonmetallic lining failure, between the rope
anfl the remaining sheave groove, to safely stop and
ho|d the car with rated load [see 2.16.8(c)] from rated
spged in the down direction.

us

2.3
wh

ar

2.24.2.3.2 For Aramid Fiber Ropes. Where grooves
used to provide traction, sufficient traction ‘'shall be
provided between the rope cover and the @roove, and
in [the event of failure of the cover, befwgen the load-
cafrying portion of the rope and the sheave groove, to
safely stop and hold the car with ratedload [see 2.16.8(c)]
frqm rated speed in the down_direction. Undercut
groves shall not be permitted-with aramid fiber rope.

arg

[=]

2.24.2.3.3 For Noncircular Elastomeric-Coated Steel
Sukspension Members.\ Where surfaces are used to pro-
Vi(ﬁe traction, sufficient traction shall be provided
befween the nencircular elastomeric-coated steel sus-
pepsion member and the surface, and in the event of
faijure of the"elastomeric coating, between the load-
cafrying cords and the sheave contact surface, to safely
stgpand’hold the car with rated load [see 2.16.8(c)] from

Members

2.24.2.5.1 Retaining Means. A means shall bepro-
vided to retain each suspension member in its respective
position on all sheaves used in the suspension of the
elevator when subjected to any retardationl that can
cause a slackening of the suspension members. Where
suspension-system retainers are desighed in accordance
with 8.4.3.1, this requirement is met.

2.24.2.5.2 Guarding Means. - Guards shall be pro-
vided to a minimum height.of*1 000 mm (39 in.) above
the machine-room floor/0r base of a working platform,
where used, to protectthe suspension members from
accidental contact by)foreign objects. Guards shall be
designed to allow\€asy access for inspection purposes.

2.24.3 Factor of Safety for Driving Machines,
Sheaves, and Drums

The factor of safety to be used in the design of driving
machines, sheaves, and drums used with suspension
fmeans and compensating means shall be not less than

(a) 8 for metals having an elongation of at least 14%
in a gauge length of 50 mm (2 in.) when tested in accor-
dance with ASTM E 8.

(b) 10 for cast iron, or for metals having an elongation
of less than 14% in a gauge length of 50 mm (2 in.) when
tested in accordance with ASTM E 8.

(c) 10 for sheaves of plastic, fiber-reinforced plastic,
or combinations thereof. The material used shall ensure
that the factor of safety is not less than 8 during the
service life of the sheave.

The load to be used in determining the factor of safety
shall be the resultant of the maximum tensions in the
suspension means leading from the sheave or drum with
the elevator at rest and with the rated load in the car.

2.24.3.1 Factors of Safety Based on Alternating/
Reversing Stresses

2.24.3.1.1 Driving-machine components sub-
jected to alternating or reversing stresses shall have a

- Had A3 tha doszn Jdin ot oo
rateespeeaHrthe-aowh—atrection:

. 2.24.2.3.4 If either the car or the counterweight
bottoms on its buffers or becomes otherwise immovable
" (a) the suspension members shall slip on the drive
sheave and not allow the car or counterweight to be
raised, or
(b) the driving system shall stall and not allow the
car or counterweight to be raised

102
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2.24.3.1.2  This factor of safety shall be the ratio
of the endurance limit of the components (see 1.3) to
the actual alternating or reversing stress to which the
components can be subjected under any normal
operating condition. The endurance limit shall be based
on 107 cycles of stress reversals. The actual stress shall
include all designed or anticipated load conditions and
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stress risers, such as sharp corners, shock loading, sur-
face finish, keyways, material variations, alignment tol-
erances, etc.

2.24.3.2 Factors of Safety at Emergency Braking.
Driving-machine components including bedplate,
where used, subject to forces due to the application of

C C C C V U NC CC UC UC cU U

withstand the maximum forces developed during the
retardation phase of the emergency braking so that the
factor of safety resulting from the emergency braking
and all other loading acting simultaneously, if applica-
ble, shall be not less than those specified in 2.24.3(a) and
2.24.3(b).

2.24.4 Fasteners Transmitting Load

2.24.4.1 Fasteners and Rigid Connections. Set
screws or threaded portions located in the shear plane
of bolts and screws shall not be used to transmit load.

Means shall be provided to ensure that there is no
relative motion between rigidly joined components
transmitting load.

The factors of safety to be used in the design of fasten-
ers transmitting load in driving machines and sheaves
shall be not less than those specified in 2.24.3.

2.24.4.2 Flexible Connections. Where flexible cou-
plings are used to transmit load, means shall be provided
to prevent disengagement of the coupling components
in the event of the failure of or excessive motion in the
flexible connection.

2.24.5 Shaft Fillets and Keys

A fillet shall be provided at any point of change in the
diameter of driving-machine shafts anidsheave shafts to
prevent excessive stress concentrations'in the shafts (see
2.24.3.1).

Shafts that support drums,sheaves, gears, couplings,
and other members, and that'transmit torque, shall be
provided with tight-fitting-keys.

2.24.6 Cast-lron Worms and Worm Gears
Worms and worm gears made of cast iron shall not
be used in eleVator driving machines.

2.24.7/ Friction Gearing and Clutches

Friction gearing or a clutch mechanism shall not be
used to connect a driving-machine drum or sheave to

the main r‘]riving mechanism

2.24.8.2.1 The braking system shall consist of a
driving-machine brake and in addition shall be permit-
ted to include other braking means, such as electrically
assisted braking.

2.24.8.2.2 The braking system shall be capable
of decelerating the car from its rated speed when it is

or empty car in the up direction from the speed at whi
the governor overspeed switch is set. Any decelerat
not exceeding 9.8 m/s* (32.2 ft/s?) is acceptable, pro-
vided that all factors such as, but not limited to, system
heat dissipation and allowable buffet/striking spe
are considered. The loss of main lifye- power shall
reduce the braking system capacity below the requ
ments stated here.

2.24.8.3 Driving-Machine Brake. The driving
machine shall be equipped with a friction brake appljed
by a spring or springs, or by gravity, and released electro-
mechanically or eleectfohydraulically (see 1.3) in confor-
mance with 2.26:8. The driving-machine brake, on|its
own, shall be\cdpable of

(a) holding the car at rest with its rated load (
2.16.8 ad 2.26.8)

(b)~holding the empty car at rest

(¢) decelerating the empty car traveling in the fup
direction from the speed at which the governor
overspeed switch is set. Any deceleration not exceeding
9.8 m/s? (32.2 ft/s?) is acceptable provided that all fac-
tors such as, but not limited to, system heat dissipatjon
and allowable buffer striking speeds are considered

2.24.8.4 Means for Manual Release. Means shall be
permitted for manual release of the driving-machjne
brake. The means shall permit car movement in a grad-
ual, controllable manner. Provision shall be made| to
prevent unintended actuation of the device. The manpal
release device shall be designed to be hand applied only
with continuous effort. The brake shall reapply at|its
fully adjusted capacity in the absence of the hand-
applied effort. Devices required in accordance with 2.19
are permitted to be temporarily disabled when the man-
ual release device is in use.

2.24.8.5 Marking Plates for Brakes. The brake §
ting and method of measurement shall be permaner]
and legibly marked on the driving machine.

bee

et-
tly

2.24.8.6 Driving-Machine Brake Design. The diiv-
ing-machine brake design shall ensure contact of fhe

2.24.8 Braking System and Driving-Machine Brakes
(See Nonmandatory Appendix F, Table F-1)

2.24.8.1 General Requirements. The elevator shall
be provided with a braking system conforming to
2.2482.

2.24.8.2 Braking System
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friction material on the braking surface consistent with
good engineering practice. Means shall be provided to
protect the braking surfaces from contamination caused
by any driving-machine fluid leak.

2.24.9 Indirect Driving Machines

2.24.9.1 Belt and Chain Drives. Indirect driving
machines, utilizing V-belt drives, tooth drive belts, or
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drive chains, shall include not less than three belts or
chains operating together in parallel as a set. Belt and
chain drive sets shall be preloaded and matched for
length in sets.

2.24.9.2 General Requirements
2.24.9.2.1 Belt sets shall be selected on the basis

to use mechanically operated, magnetically operated,
optical, or solid-state devices for determining car posi-
tion and speed.

2.25.1.2  Final terminal stopping devices required
by 2.25.3 shall use only mechanically operated switches
for determining car position.

of the manufacturer’s rated breaking strength and a fac-
to] of safety of 10. Chain and sprocket sets shall be
selected on the basis of recommendations set forth in the
Supplementary Information section of ASME B29.1M,
using a service factor of 2. Offset links in chain are not
pefmitted.

2.24.9.2.2 Sprockets in a chain drive set and also
riven set shall be assembled onto a common hub,
th teeth cut in-line after assembly to assure equal load
tribution on all chains. Tooth sheaves for a belt drive
1l be constructed in a manner to assure equal load
tribution on each belt in the set.

2.24.9.2.3 Load determination for both the belt
H chain sets shall be based on the maximum static
ding on the elevator car, that is the full load in the
at rest and at a position in the hoistway that creates
greatest load, including either the car or counter-
ight resting on its buffer.

2.24.9.2.4 Chain drives and belt drives shall be
prded to protect against accidental contact and to
bvent foreign objects from interfering with the drives.

2.24.9.3 Monitoring and Brake Location. Each.belt
chain shall be continuously monitored by a broken
t or chain device, that shall function to stop(the car
he next available landing and prevent it froth running,
the event that any belt or chain in the set breaks or
fomes excessively slack. The driving=miachine brake
1l be located on the traction sheavie or drum assembly
e of the driving machine soas\to be fully effective

the event that the entire belt set or chain set should
ak.
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2.24.10 Means for Inspection of Gears

Fach gear case of.gedred machines shall have access
to permit inspectiomrof the contact surfaces of the gears.
Sufh access need/not provide a direct view of all gears,
buf shall beloeated and sized adequately to allow access
by| fibze\\'Optic or similar visual inspection
ingtrufmentation.

2.25.1.3 Terminal stopping devices that are located
on the car or in the hoistway shall be of the enclosed type
and securely mounted in such a manner that horizontal
movement of the car shall not affect the opetation of
the device.

2.25.2 Normal Terminal Stopping Devices

2.25.2.1 Where Required and Funetion. Normal ter-
minal stopping devices shall conform to 2.25.2.1.1
through 2.25.2.1.3.

2.25.2.1.1 Normal terminal stopping devices
shall be provided and.arranged to slow down and stop
the car automatically,"at or near the top and bottom
terminal landingsy with any load up to and including
rated load in the car and from any speed attained in
normal opération (see 2.16.8).

2.25.2.1.2  Such devices shall function indepen-
dentlyof the operation of the normal stopping means
andof the final terminal stopping device, except that
on elevators with a rated speed of 0.75 m/s (150 ft/min)
or less, the normal terminal stopping device shall be
permitted to be used as the normal stopping means.

2.25.2.1.3 The device shall be so designed and
installed that it will continue to function until the final
terminal stopping device operates.

2.25.2.2 Location of Stopping Devices. Normal ter-
minal stopping devices shall be located as specified in
2.252.2.1 and 2.25.2.2.2.

2.25.2.2.1 Stopping devices for traction
machines shall be located on the car, in the hoistway, a
machinery space, machine room, control space, or con-
trol room, and shall be operated by the movement of
the car.

2.25.2.2.2  Stopping devices for winding-drum
machines shall be located on the car or in the hoistway,
and shall be operated by the movement of the car.

2.25.2.3 Indirectly Operated Normal Terminal Stop-

SECTION 2.25
TERMINAL STOPPING DEVICES

2.25.1 General Requirements

2.25.1.1 Normal terminal stopping devices
required by 2.25.2, emergency terminal stopping devices
required by 2.25.4.2, and emergency terminal speed-
limiting devices required by 2.25.4.1 shall be permitted
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ping Devites:
the car or in the hoistway shall conform to 2.25.2.3.1
through 2.25.2.3.3.

2.25.2.3.1 The stopping device shall be mounted
on and operated by a stopping means mechanically con-
nected to and driven by the car.
Stopping means depending on friction or traction
shall not be used.
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2.25.2.3.2 Tapes, chains, ropes, or similar devices
mechanically connecting the stopping device to the car
and used as a driving means shall be provided with a
device that will cause the electric power to be removed
from the elevator driving-machine motor and brake if
the driving means fails (see 2.26.2.6).

through wiring in the traveling cable, the design shall
be such that any single ground or short circuit shall not
render the final terminal stopping device ineffective.

2.25.3.3.2 Winding-drum-machine elevators
shall have two sets of final terminal stopping switches,
one located on and operated by the driving machine,

L2 h o 1 . 1 PR | CIPIE | d—tla. 1o 1 tadl tholaotak | J.,Jb
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used, only one set of floor-stopping contacts is necessary ~ cams attached to the car (see 2.25.3.5).
for each terminal landing on floor controllers or other 2.25.3.4 Controller Devices Controlled by Fihal

similar devices used to stop the car automatically at the
landings (such as automatic operation, signal operation,
etc.), provided these contacts and the means for
operating them conform to 2.25.2.3.1 and 2.25.2.3.2.
These contacts shall be permitted to serve also as the
normal terminal stopping devices.

2.25.3 Final Terminal Stopping Devices

2.25.3.1 General Requirements. Final terminal
stopping devices shall conform to 2.25.1 and the fol-
lowing:

(a) They shall be mechanically operated.

(b) Operating cams shall be of metal.

(c) The switch contacts shall be directly opened
mechanically.

2.25.3.2 Where Required and Function. Final termi-
nal stopping devices shall be provided and arranged to
cause the electric power to be removed automatically:
from the elevator driving-machine motor and brake aftet
the car has passed a terminal landing.

The device shall be set to function as close“to the
terminal landing as practicable, but so that under normal
operating conditions it will not function when the car
is stopped by the normal terminal stopping device.

Where spring buffers are provided, the device shall
function before the buffer is engaged.

The device shall be so designed and installed that it
will continue to function

(a) at the top terminal landing, until the car has trav-
eled above this landing-d distance equal to the counter-
weight runby plus 1,5times the buffer stroke, but in no
case less than @:6:m (2 ft)

(b) at the bettom terminal landing, until the car rests
on its fully\compressed buffer

The gperation of final terminal stopping devices shall
prevent‘movement of the car by the normal operating
dévices in both directions of travel.

Terminal Stopping Device. The normal términal stpp-
ping device and final terminal stopping devices shall
not control the same controller deyicés’unless two| or
more separate and independent comitroller devices pre
provided, two of which shall compléte both the drivipg-
machine motor and the driving-machine brake circyits
in either direction of trayél,

Elevators employing-a_two- or three-phase alterrfat-
ing-current driving-machine motor, which is not driyen
from a direct current’source through a static inverfer,
shall be provided with a means to inhibit the flow] of
alternatingzcurfent in each phase.

The congrol circuits shall be so designed and instalfed
that a Single ground or short circuit shall not prevent
both'the normal terminal stopping device and final fer-
minal stopping device control circuits from stopping
the car.

2.25.3.5 Additional Requirements for Winding-Drum
Machines. Final terminal stopping devices for
winding-drum machines shall conform to 2.25.3.5.1
through 2.25.3.5.3.

2.25.3.5.1 Stopping switches, located on and
operated by the driving machine, shall not be driven|by
chains, ropes, or belts.

2.25.3.5.2 Where a two- or three-phase AC
driving-machine motor is used, the mainline circuif to
the driving-machine motor and the circuit of the drivihg-
machine brake coil shall be directly opened either [by
the contacts of the machine stop switch or by stopping
switches mounted in the hoistway and operated by a
cam attached to the car. The opening of these contdcts
shall occur before or coincident with the opening of the
final terminal stopping switch required by 2.25.3.2.

2.25.3.5.3 Driving machines equipped with a
direct-current brake and having a DC mainline confrol
switch in the driving-machine motor circuit controljed
by a final terminal stopping switch located in the

——2.25.3:3tocation.—Fimat termmimat Stopping devices
shall be located as specified in 2.25.3.3.1 and 2.25.3.3.2.

2.25.3.3.1 Traction machine elevators shall have
final terminal stopping switches operated by cams.
One of the assemblies (i.e., switch or cam) shall be
mounted on the car and the other in the hoistway. Where
the final terminal stopping switch assembly is located on
the car, and the signals from the switches are transmitted
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hoistway and operated by a cam attached to the car
need not conform to 2.25.3.5.2. This does not eliminate
the need for a machine-operated switch.

2.25.4 Emergency Terminal Stopping Means

2.25.4.1 Emergency Terminal Speed-Limiting
Device. Emergency terminal speed-limiting devices
shall be installed on all elevators where reduced stroke

(10)
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buffers are used (see 2.22.4.1.2 and 2.26.2.12), and shall
conform to 2.25.4.1.1 through 2.25.4.1.9.

2.25.4.1.1 The operation of the emergency termi-
nal speed-limiting devices shall be entirely independent
of the operation of the normal terminal stopping device.
The emergency terminal speed-limiting device shall

normal stopping means and the normal terminal stop-
ping device fail to cause the car to slow down at the
terminal as intended.

The emergency terminal stopping device shall func-
tion independently of the normal terminal stopping
device and the normal speed control system.

Elevators with static generator-field control that use
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removing power from the driving-machine motor
 brake, such that the rated buffer striking speed is
b exceeded if the normal terminal stopping device
s to slow down the car at the terminal as intended.

2.25.4.1.2  The car speed sensing device shall be
lependent of the normal speed control system.

2.25.4.1.3 The emergency terminal speed-
linpiting device shall provide a retardation not in excess
of P.81 m/s? (32.2 ft/s?).

2.25.4.1.4 The emergency terminal speed-
linpiting devices shall not apply the car safety.

2.25.4.1.5 The emergency terminal speed-
linpiting devices shall be so designed and installed that
a dingle short circuit caused by a combination of
grounds, or by other conditions, shall not render the
deyice ineffective.

2.25.4.1.6  The emergency terminal speed-lim-
itihg devices shall be located on the car, in the hoistway,
or [a machinery space, machine room, control space, or
coftrol room, and shall be operated by the movement
of the car.

2.25.4.1.7 Mechanically operated swjitches,
where located on the car or in the hoistway, shall con-
foym to 2.25.3.1.

ing

2.25.4.1.8 Where the operation of. emergency ter-
nal speed-limiting devices is dependent on car posi-
n relative to the terminal landings
a) friction or traction drives shall not be used
b) if tape, chain, or rope is used for connection to
car, a switch shall b¢ provided to remove electrical
wer from the driving-machine motor and brake
uld this connection fail (see 2.26.2.6)
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2.25.4.1.9( Where magnetically operated, optical,
solid-statecdevices are used for position sensing, a
gle shoxteircuit caused by a combination of grounds
by ether conditions, or the failure of any single mag-
idally operated, optical, or solid-state device shall not
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the normal terminal stopping device to limit the genera-=
tor-field current directly, or elevators that have an emer=
gency terminal speed-limiting device that complies with
2.25.4.1, are not required to have an emergency{terminal
stopping device.

SECTION 2.26
OPERATING DEVICES AND CONTROL EQUIPMENT

2.26.1 Operation and Operating Devices

2.26.1.1 Types of Operating Devices. All operating
devices shall be of the'‘enclosed electric type.

Rope or rod operating devices actuated manually, or
rope operating devices actuated by wheels, levers, or
cranks, shall not'be used.

2.26.1:2“For Car-Switch Operation Elevators. Han-
dles ofdevér-type operating devices of car-switch opera-
tion elevators shall be so arranged that they will return
to’the stop position and latch there automatically when
the hand of the operator is removed.

2.26.1.3 Additional Operating Devices for Elevators
Equipped to Carry One-Piece Loads Greater Than the
Rated Load. Elevators equipped to carry one-piece
loads greater than their rated load shall be provided
with an additional operating device of the continuous-
pressure type to operate the elevator at a speed not
exceeding 0.75 m/s (150 ft/min) under such conditions.
The normal operating devices shall be inoperative dur-
ing such operation (see 2.16.7.10).

2.26.1.4 Inspection Operation. See Appendix R,
Table R-1.

2.26.1.4.1 General Requirements
(a) Operating Devices
(1) Operating devices for inspection operation shall
be provided
(a) on the top of the car
(b) at theinspection and test panel when required
by 2.7.6.5.2(h)

) Tender the emergency terminal speed-imiting
device inoperative
(b) permit the car to restart after a normal stop

2.25.4.2 Emergency Terminal Stopping Device. Ele-
vators with static control and rated speeds over 1 m/s
(200 ft/min) shall be provided with an emergency termi-
nal stopping device that will cause power to be removed
from the driving-machine motor and brake should the
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(2) Operating devices for inspection operation shall

also be permitted

(a) in the car

(b) in a machinery space outside the hoistway

(c) in a machine room

(d) in a control space outside the hoistway

(e) in a control room

(f) in the pit in accordance with 2.7.5.2.2
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(g) at a working platform in accordance with
2.7.5.3.6
(b) A switch for transferring control of the elevator
to the operating devices for inspection operation shall
be provided, that shall
(1) be manually operated
(2) be labeled “INSPECTION"

(d) The inspection operating devices shall become
effective only when the “ENABLE” device is activated.
(e) The inspection operating devices [see
2.26.1.4.1(c)], shall be permitted to be of the portable

type, provided that
(1) the “ENABLE” device [see 2.26.1.4.2(c)], and a

stop curifn]'\, in-addition to the stop swritch rﬂr}nirn in

(3) have two positions, labeled “INSPECTION” or
“INSP” and “NORMAL"” or “NORM”

(4) when in the “INSPECTION" position

(a) enable inspection operation by means of the
inspection operating devices

(b) except as provided, in 2.26.1.4.2(f), cause the
movement of the car to be solely under the control of
the inspection operating devices through a contact that
shall be positively opened mechanically and whose
opening shall not depend solely on springs

(c) disable automatic power door opening and
closing and car leveling, except as provided in
2.26.1.4.2(f)

(5) when in the “NORMAL” position, disable
inspection operation by means of the inspection
operating devices

(c) Inspection operating devices shall

(1) be of the continuous-pressure type

(2) be labeled “UP” and "DOWN,” respectively

(d) Inspection operation shall conform to the
following;:

(1) the speed of the car shall not exceed 0.75m/s
(150 ft/min)

For elevators with static control, an independent
means shall be provided to limit the inspection speed
to a maximum of 0.75 m/s (150 ft/min), should the
normal means to control this speed (mechanical, electri-
cal, or solid-state devices) fail to de-so.

(2) be subject to the electrical protective devices
required by 2.26.2, except as permitted by 2.26.1.5

(3) fully closed door$ shall be permitted to be held
in the closed position with power applied

(e) Inspection operation shall be used only by elevator
personnel.

2.26.1.4:2~Top-of-Car Inspection Operation. Top-
of-car inspection operation shall conform to 2.26.1.4.1
and the fellowing;:
(a) JAstop switch (see 2.26.2.8) shall be permanently
loeated on the car top and readily accessible to a person,
while standing at the hoistway entrance normally used

2.26.1.4.2(a) are included in the portable unit
(2) the flexible cord is permanently attachéd so that

the portable unit cannot be detached from the car tpp
(f) Separate additional devices of the/'continuofis-
pressure type shall be permitted to béprovided on the
car top to make power door opening-and closing gnd
automatic car leveling operativefrom the top of the car
for testing purposes.
(g) When on top-of-carsinspection operation, a sepa-
rate additional device shall be permitted to render irjef-
fective the top final/terminal stopping device, and the
buffer switch for ‘gas” spring-return counterweight
buffers, in cofformance with the requirements
2.26.4.3, 2.26.93.1(a), 26.9.3.2, and 2.26.9.4, and it sh
allow the cat to be moved to a position in conformance
with the’requirements of 2.7.4.5 and 2.7.5.1.3(c).
(h)\Fhe inspection operating devices shall be readily
accessible to a person while standing in one of the h
zontal areas described in 2.14.1.6.2 on the car endlo-
sure top.

2.26.1.4.3 In-Car Inspection Operation. When |i
car inspection operation is provided, it shall conforn]
2.26.1.4.1, and the transfer switch [see 2.26.1.4.1(b)]

(a) shall be located in the car.

(b) shall be key-operated or placed behind a lock
cover. Keys to operate or access the switch shall
Group 1 Security (see 8.1).

(c) shall be rendered ineffective if top-of-car inspec-
tion operation is activated.

(d) when in the “INSPECTION” position, shall
enable hoistway access switch(es). A third switch p
tion shall be permitted to enable the hoistway acdess
switches [see 2.12.7.3.3(a)].

be

2.26.1.4.4 Machinery Space Outside the Hoistway,
Machine Room, Control Space Outside the Hoistway, Cbn-
trol Room, Pit, Landing, and Working Platform Inspectjon
Operations. Where inspection operation in a machingry
space outside the hoistway, machine room, control spjce

for access to the car top.

(b) The transfer switch [see 2.26.1.4.1(b)] shall be
located on the car top and shall be so designed as to
prevent accidental transfer from the “INSPECTION" to
“NORMAL” position.

(c) A separate device of the continuous-pressure type
labeled “ENABLE” shall be provided adjacent to the
inspection operating devices.
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outside the hoistway, control room, pit, or at an Inspec-
tion and test panel, or a working platform is provided,
it shall conform to 2.26.1.4.1 and the following:
(a) The transfer switch [see 2.26.1.4.1(b)] shall be

(1) located in the pit, where provided in accordance
with 2.7.5.2.2 (Pit Inspection Operation)

(2) located in the inspection and test panel as
required by 2.7.6.5.2(h) (Landing Inspection Operation)
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(3) located in the machinery space outside the
hoistway, machine room, control space outside the
hoistway, or control room, as applicable

(4) located at a working platform where required
by 2.7.5.3.6 (Working Platform Inspection Operation)

(5) rendered ineffective if top-of-car inspection
operation, in-car inspection operation, or hoistwa
acgess operation is activated, or when a car door or
hoistway door bypass switch is in the “BYPASS”
popition
b) Only one mode of the inspection operation as
depcribed in 2.26.1.4.4(a)(1) through (4) shall be permit-
ted to be operative at any time. If more than one inspec-
tiqn operation transfer switch, as permitted in
2.26.1.4.4(a)(1) through (4), is in the “INSPECTION"
popition, the controls shall prevent operation of the car
frgm any location as described in 2.26.1.4.4(a)(1)
thgough (4).

c) Pit inspection operation where provided shall also
copform to 2.26.1.4.2(c) and (d). When the pit transfer
swlitch is in the “INSPECTION" position, the controls
shall prevent operation of the car when any inspection
trgnsfer switch, other than that in the pit, is in the
“IINSPECTION” position, or when hoistway access oper-
atipn is enabled.

d) Where inspection operation from a working plat-
form is provided and the working platform transfer
swlitch is in the “INSPECTION” position, the controls
shqll prevent operation of the car when any other inspec-
tion transfer switch, other than that at the working plat=
fofm, is in the “INSPECTION” position, or wheén
hojstway access operation is enabled.

2.26.1.5 Inspection Operation With Open Door
Circuits. A single set of switches marked:“CAR DOOR
BY|PASS” and “HOISTWAY DOOR BYPASS” shall be
provided. The switches shall be accessible from outside
of the hoistway. They shall be located
a) in a controller enclosure-for' the elevator located
oufside the hoistway in a centrol room, a control space,
th¢ machine room, a machinery space, or a motor con-
trgller complying with2.7:6.3.2; or

b) in the inspection and test panel (see 2.7.6.5)

he switches shall-prepare the control system so that,
only when topof-car or in-car inspection operation is
activated, the\car shall be permitted to be moved with
oplen door.contacts. The switches shall conform to
2.26.1.64 through 2.26.1.5.8.

2.26.1.51

Tl‘\oy shall have contactsthat are pr\oi

2.26.1.5.4 When either or both of the switches
are in the “BYPASS” position, all means of operation
shall be made inoperative except top-of-car and in-car
inspection operation [see also 2.26.1.4.4(c) and (d)].

2.26.1.5.5 When the “CAR DOOR BYPASS”

switch is in the “BYPASS” position, it shall permit

door interlocks or car door or gate contacts.

2.26.1.5.6 When the “HOISTWAY DOOR
BYPASS” switch is in the “BYPASS” position,yit shall
permit top-of-car and in-car inspection operation with
open hoistway door interlocks or contagts.

2.26.1.5.7 Each of the “BYPASS” switches shall
be permitted to be replaced by a. set of switches used
to bypass individual groups’of.door contacts. Each
switch in this set shall be marked to identify the specific
door contacts bypassed.

2.26.1.5.8 A wamning sign shall be mounted adja-
cent to the “BYPASS” switches stating, “Jumpers shall
not be used to bypass hoistway door or car door electric
contacts.”

2.26.1.6) Operation in Leveling or Truck Zone. Oper-
ation.of\an elevator in a leveling or truck zone at any
landing by a car leveling or truck zoning device, when
the *hoistway doors, or the car doors or gates, or any
eombination thereof, are not in the closed position, is
permissible, subject to the requirements of 2.26.1.6.1
through 2.26.1.6.7.

2.26.1.6.1 Operating devices of manually oper-
ated car leveling devices or truck zoning devices shall
be of the continuous-pressure type and located in the car.

2.26.1.6.2 Car platform guards, conforming to
2.15.9, shall be provided. Where a car leveling device is
used, landing sill guards, conforming to 2.11.12.7, shall
also be provided.

2.26.1.6.3 The leveling zone at any landing shall
not extend more than 450 mm (18 in.) above and below
any landing where an automatic leveling device is used,
and not more than 250 mm (10 in.) above and below
any landing where a manually operated leveling device
is used.

2.26.1.6.4 The truck zone at any landing shall not
extend more than 1700 mm (67 in.) above the landing.

tively opened mechanically, when switching to either
“BYPASS” or “OFF” positions, and their opening shall
not be solely dependent on springs.

2.26.1.5.2 The positions of the “BYPASS”
switches shall be clearly marked “BYPASS” and “OFFE.”

2.26.1.5.3  The related circuits shall comply with
2.26.9.3 and 2.26.9.4.
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2.26.1.6.5 Where a truck or leveling zone for one
hoistway entrance extends into the door interlocking
zone for a second entrance, the truck zoning or leveling
operation shall be inoperative unless the hoistway door
at the second entrance is in the closed position.
Where a truck or leveling zone for one hoistway
entrance extends into the leveling zone for a second
entrance, the leveling operation for the second entrance
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shall be inoperative while the hoistway door at the first
entrance is open.

2.26.1.6.6  Aleveling or truck-zoning device shall

not move the car at a speed exceeding 0.75 m/s
(150 ft/min).

For elevators with static control, an independent

elevators provided with a device to detect an overspeed
condition prior to, and independent of, the operation of
the governor overspeed switch. This device shall cause
power to be removed from the elevator driving-machine
motor armature and machine brake.

2.26.2.5 Emergency Stop Switch. An emergency

IIICAITS D}la}} LC t}LUVidCd JL-U }illlit t}tc }CVC}ills ot}ccd tU
a maximum of 0.75 m/s (150 ft/min) with the doors
open, should the normal means to control this speed
(mechanical, electrical, or solid-state devices) fail to
do so.

2.26.1.6.7 For elevators with static control, an
inner landing zone extending not more than 75 mm
(3 in.) above and 75 mm (3 in.) below the landing shall
be provided. A car shall not move if it stops outside of
the inner landing zone unless the doors are fully closed.

2.26.2 Electrical Protective Devices

When an electrical protective device is activated
(operated, opened), it shall cause the electric power to
be removed from the elevator driving-machine motor
and brake. [See also 2.26.3, 2.26.4.3, 2.26.4.4, 2.26.7,
2.26.8.3(c), 2.26.9.3, and 2.26.9.4.] Electrical protective
devices shall be provided as specified in 2.26.2.1 through
2.26.2.37.

When an electrical protective device is activated
(operated, opened), it shall be permitted to cause the
emergency brake to apply (see 2.19.3).

2.26.2.1 Slack-Rope Switch. Winding-drum
machines shall be provided with a slack-rope\device
equipped with a slack-rope switch of the enclosed manu-
ally reset type. This switch shall operate, whenever the
ropes are slack.

2.26.2.2 Motor-Generator Running Switch. Where
generator-field control is used, medns shall be provided
to prevent the applicationof-power to the elevator
driving-machine motor arid brake unless the motor gen-
‘erator set connections ate properly switched for the run-
‘ning condition of the)elevator. It is not required that
‘the electrical confiections between the elevator driving
‘machine motpitand the generator be opened in order
‘to remove pewer from the elevator motor.

-~ 2.26.2.3> Compensating-Rope Sheave Switch. Com-
‘pensdting-rope sheaves shall be provided with a com-
‘penisating-rope sheave switch or switches mechanically
opened by the compensating-rope sheave before the

D[.UP DVVilL}l Dl lal} llUl}JC PlUVidCd UIT PQDDCI ISCL C}CVC[;. I'S.
On all freight elevators, an emergency stop switch.shall
be provided in the car, and located in or adjacefit\to each
car operating panel.

When open (“STOP” position), this switch'shall catise
the electric power to be removed ffom the elevator
driving-machine motor and brake,

Emergency stop switches shall

(a) be of the manually opened’and closed type

(b) have red operating handles or buttons

(c) be conspicuouslynand permanently mark
“STOP,” and shall indicate the “STOP” and “RU
positions

(d) while opened, cause the audible device to soy
(see 2.27.1.2)

NOTE (2.262'5): See 2.26.2.21 for in-car stop switch requirem
for passenger elevators.

2126.2.6 Broken Rope, Tape, or Chain Switches. The
switch or switches that shall be opened by a failurg of
@' rope, tape, or chain, shall be provided when requited
by 2.25.2.3.2 or 2.25.4.1.8(b).

2.26.2.7 Stop Switch in Pit. A stop switch confor
ing to 2.26.2.5(a), (b), (c) shall be provided in the pit
every elevator (see 2.2.6).

2.26.2.8 Stop Switch on Top of Car. A stop swifch
conforming to 2.26.2.5(a), (b), and (c) shall be provided
on the top of every elevator car.

2.26.2.9 Car Safety Mechanism Switch. A switch,
conforming to 2.17.7 shall be required where a car safpty
is provided.

2.26.2.10 Speed-Governor Overspeed Switch.
speed-governor overspeed switch shall be provid
when required by 2.18.4.1 and shall conform t0 2.18.4.].
2.18.4.2, and 2.18.4.3.
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2.26.2.11 Final Terminal Stopping Devices. Fihal
terminal stopping devices, conforming to 2.25.3, shall
be provided for every electric elevator.

2.26.2.12 Emergency Terminal Speed-Limiting

sheave reaches 1ts upper or lower imit of travel.

2.26.2.4 Motor Field Sensing Means. Where direct
current is supplied to an armature and shunt field of an
elevator driving-machine motor, a motor field current
sensing means shall be provided, that shall cause the
electric power to be removed from the driving-machine
motor armature, and brake unless current is flowing in
the shunt field of the motor, except for static control
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Devices. Where reduced-stroke oil butters are provided,
as permitted by 2.22.4.1.2, emergency terminal speed-
limiting devices conforming to 2.25.4.1 shall be
provided.

2.26.2.13 Buffer Switches for Oil Buffers Used With
Type C Car Safeties. Oillevel and compression switches
conforming to 2.17.8.2.7 and 2.17.8.2.8 shall be provided
for all oil buffers used with Type C safeties (see 2.17.5.3).
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2.26.2.14 Hoistway Door Interlocks and Hoistway
Door Electric Contacts. Hoistway door interlocks or
hoistway door electric contacts conforming to 2.12 shall
be provided for all elevators.

2.26.2.15 Car Door and Gate Electric Contacts. Car
door or gate electric contacts, conforming to 2.14.4.2,

2.26.2.27 Stop Switch in Remote Counterweight
Hoistways. A stop switch conforming to 2.26.2.5(a), (b),
and (c) shall be provided in the remote counterweight
hoistway where required by 2.3.3.3.

2.26.2.28 Car Door Interlock. An interlock conform-
ing to 2.14.4.2 shall be provided where required by

44401
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interlock, conforming to 2.26.2.28 is provided.

2.26.2.16 Emergency Terminal Stopping Devices.
Enpergency terminal stopping devices conforming to
2.25.4.2 shall be provided for all elevators where static
control is used, unless exempted by 2.25.4.2.

2.26.2.18 Car Top Emergency Exit Electrical Device.
Ar electrical device conforming to 2.14.1.5.1(f) shall be
provided on the car top emergency exit cover.

© 12.26.2.19 Motor-Generator Overspeed Protection.
Mgans shall be provided to cause the electric power to
be[removed automatically from the elevator driving-
mgchine motor and brake should a motor-generator set,
drfven by a DC motor, overspeed excessively.

2.26.2.20 Electric Contacts for Hinged Car Platform
Sills. Hinged car platform sills, where provided, shall
belequipped with electric contacts conforming to 2.15.16.

2.26.2.21 In-Car Stop Switch. On passenger eleva-
togs, a stop switch, either key operated or behind a
logked cover, shall be provided in the car and located
in jor adjacent to the car operating panel. The key shall
be|Group 1 Security (see 8.1).

[he switch shall be clearly and permanently matrked
“S[FTOP” and shall indicate the “STOP” and"*RUN"
popitions.

When opened (“STOP” position), thissswitch shall
catise the electric power to be removed from the elevator
dr{ving-machine motor and brake.

2.26.2.22 Buffer Switchesfor-Gas Spring-Return Oil
Buffers. Buffer switches conforming to 2.22.4.5(c) shall
be|provided.

2.26.2.23 Stop Switch in Remote Machine and Con-
trgl Rooms. A stop. switch conforming to 2.26.2.5(a),
(b}, and (c) shdll)be provided in remote machine and
control rooms-where required by 2.7.8.

2.26.2.24" Stop Switch for Machinery Spaces and Con-
trgl Spaces. A stop switch conforming to 2.26.2.5(a),
(b)_and (c) shall be provided where required by 2.7.3.5.

2.26.2.25 Blind Hoistway Emergency Door Locking
Device. A locking device conforming to 2.11.1.2(e) shall
be provided on every emergency door in a blind
hoistway.

2.26.2.26 Pit Access Door Electric Contact. An elec-
tric contact shall be provided on each pit access door
where required by 2.2.4.5.
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2.26.2.29 Ascending Car Overspeed Protection
Device. An overspeed device shall be provided when
required by 2.19.1 and shall meet the requirements of
2.19.1.2(a).

2.26.2.30 Unintended Car Movement-Device. An
unintended car movement devicesshall be provided
when required by 2.19.2 and shallmeet the requirements
of 2.19.2.2(a). Where generator-field control is used, this
electrical protective device shall also cause the power
to be removed from the drive motor of the motor-
generator set.

2.26.2.31 Car Access Panel Locking Device. A lock-
ing device conforming to 2.14.2.6 shall be provided
where required by 2.14.2.6(e).

2.26¢2:32 Hoistway Access Opening Locking
Devicel\( Access openings in the hoistway shall be pro-
vided\with a locking device where required by 2.11.1.4.

2.26.2.33 Firefighters’ Stop Switch. Where required
by 2.27.3.3.1(m), a firefighters’ stop switch shall

(a) be of the manually opened and closed type

(b) have red operating handles or buttons

(c) be conspicuously and permanently marked
“STOP,” and shall indicate the “STOP” and RUN”
positions

(d) be of a toggle or push-to-stop configuration

2.26.2.34 Unexpected Car Movement Device. An
unexpected car movement device shall be provided
where required by 2.7.5.1.2(c). This requirement shall be
permitted to be satisfied by another device specified in
2.26.2, provided that the means required by 2.7.5.1.1
actuates the electrical device.

2.26.2.35 Equipment Access Panel Electrical
Device. An electric contact on equipment access panels
in the car shall be provided where required by 2.7.5.1.4
or 2.14.2.2(g).

2.26.2.36 Working Platform Electrical Device. An

shall be provided where required by 2.7.5.3.1.

2.26.2.37 Retractable Stop Electrical Device. An
electric contact conforming to 2.14.4.2.3(b), (c), and (e)
shall be provided where required by 2.7.5.5(a).

2.26.2.38 Retractable Ladder Electrical Device. An
electrical contact conforming to the following shall be
provided where required by 2.2.4.2.7:

(ED)


https://asmenormdoc.com/api2/?name=ASME A17.1 CSA B44 2010.pdf

(ED)

ASME A17.1-2010/CSA B44-10

(a) be positively opened by a device attached to and
operated by the ladder
(b) not utilize mercury tube switches

2.26.3 Contactors and Relays for Use in Critical
Operating Circuits

(e) or render the traction-loss detection means ineffec-
tive, and shall not cause the car to move while on inspec-
tion operation.

2.26.4.4.1 The test for voltage dips in Table 6 of
EN 12016 shall be permitted to be conducted by either
using the times specified in Table 6, or using a voltage
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vided to fulfill the requirements of 2.26.8.2, and 2.26.9.3
through 2.26.9.7, they shall be considered to be used in
critical operating circuits. If contact(s) on these electro-
mechanical contactors or relays are used for monitoring
purposes, they shall be prevented from changing state
if the contact(s) utilized in a critical operating circuit
fail to open in the intended manner. The ability of the
monitoring contact(s) to perform this function shall not
be solely dependent upon springs.

2.26.4 Electrical Equipment and Wiring

2.26.4.1  All electrical equipment and wiring shall
conform to NFPA 70 or CSA-C22.1, whichever is applica-
ble (see Part 9).

2.26.4.2  Electrical equipment shall be listed/
certified and labeled /marked. CSA B44.1/ASME A17.5
defines the scope and applicable requirements for this
listing / certification.

2.26.4.3 The devices covered by 2.26.2 shall meet
the requirements of either 2.26.4.3.1 or 2.26.4.3.2.

2.26.4.3.1 They shall have contacts that are’posi-
tively opened mechanically; their opening shall not be
solely dependent on springs. Exceptions‘are devices
described by 2.26.2.4, 2.26.2.19, 2.26.2.29;*and 2.26.2.30;
and 2.26.2.12 and 2.26.2.16 where mdgnetically operated,
optical, or static-type switches are used.

2.26.4.3.2 They shallybe listed/certified and
labeled /marked to a SIL rating in accordance with the
applicable requirements of IEC 61508-2 and IEC 61508-3
with a SIL rating equal to or greater than the SIL indi-
cated for the applicable device shown in Table 2.26.4.3.2.
The detection'of a dangerous fault (e.g., with diagnos-
tic tests, proofstests, or by any other means) in SIL rated
E/E/PES-that can tolerate a single fault shall cause the
elevatOr to revert to a known fail-safe condition. Where
neeéssary, to maintain the integrity of the SIL rated
E/E/PES and maintain the fail-safe condition prior to

reduction of 3U% of the nominal mput voltage for [0.5
cycles at 60 Hz and a voltage reduction of 60% of nominal
input voltage for 5 cycles at 60 Hz.

NOTE: The test requirements for voltage dips,in“2.26.4.4.1
adjusted for 60 Hz operation.

are
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2.26.4.4.2 If enclosure d0Qtrs or suppress
equipment must remain installed to meet the ab
requirements, warning signs to.that effect shall be pos
on the control equipment’

2.26.4.5
power supply liné\disconnecting means, shall not
opened automatically by a fire alarm system.

In jurisdictions enforcing CSA-C22.
be

2.26.5 System to Monitor and Prevent Automatic
Operation of the Elevator With Faulty Door
Contact Circuits

of
ed
ng

Means shall be provided to monitor the position
power-operated car doors that are mechanically coup
with the landing doors while the car is in the land
zone, in order

(a) to prevent automatic operation of the car if fhe
car door is not closed (see 2.14.4.11), regardless whether
the portion of the circuits incorporating the car dpor
contact or the interlock contact of the landing door cpu-
pled with the car door, or both, are closed or open,
except as permitted in 2.26.1.6

(b) to prevent the power closing of the doors durjng
automatic operation if the car door is fully open gnd
any of the following conditions exist:

(1) the car door contact is closed or the portion
the circuit, incorporating this contact is bypassed

(2) the interlock contact of the landing door tha is
coupled to the opened car door is closed or the portjon
of the circuit, incorporating this contact is bypassed

(3) the car door contact and the interlock contact
of the door that is coupled to the opened car door pre
closed, or the portions of the circuits incorporating these
contacts are bypassed

of
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a manual reset shall be required to remove the SIL rated
E/E/PES from the fail-safe condition.

2.26.4.4 Control equipment shall be tested in ccor-
dance with the testing requirements of EN 12016 by
exposing it to interference levels at the test values speci-
fied for “safety circuits.” The interference shall not cause
any of the conditions described in 2.26.9.3.1(a) through

111

2.26.6 Phase Protection of Motors

Elevators having a polyphase AC power supply shall
be provided with means to prevent the starting of the
elevator drive motor or door motor if a reversal of phase
rotation, or phase failure of the incoming polyphase AC
power, will cause the elevator car or elevator door(s) to
operate in the wrong direction.
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Table 2.26.4.3.2 SIL for Electrical Protective Devices and Other Electrical Safety Functions

Requirement Device Name Safety Function SIL
2.12.7.3.3(a) Hoistway access switches Check enable hoistway access operation 3
2.26.1.4.1(b) Inspection switch Check on enable of inspection operation 3
2.26.1.5 Bypass switches Check bypass device for bypassing landing and car 3

door-device(sy
2f26.1.6 Car leveling or truck zoning device Check on leveling (re-leveling) with car and hoistway 2
doors not in the closed position
2[26.2.1 Slack-rope switch Check the tension of winding drum machine ropes 2
2§26.2.2 Motor-generator running switch Check that the motor generator is switched for the run- 1
ning condition
2§26.2.3 Compensating-rope sheave switch Check the position limits of compensating-rope sheaye 2
2126.2.4 Motor field sensing means Check for current flow in the motor shunt field 1
2§26.2.5 Emergency stop switch Check that the stop switch is actuated 3
2§26.2.6 Broken rope, tape, or chain Check for a failure of a rope, tape, or chain 2
switches
2§26.2.7 Stop switch in pit Check that the stop switch is actuated 3
2§26.2.8 Stop switch on top of car Check that the stop switch is actuated 3
2126.2.9 Car safety mechanism switch Check on the operation of thge'car safety mechanism 1
2§26.2.10 Speed-governor overspeed switch Check on overspeed 2
2§26.2.11 Final terminal stopping devices Check that the cardias passed a terminal landing 1
2§26.2.12 Emergency terminal speed-limiting Check on retardation in the case of reduced stroke 2
devices buffers
2{26.2.13 Buffer switches for oil buffers Checkxon the return to normal. 1
used with Type C car safeties Extended position of buffer.
2§26.2.14 Hoistway door interlocks and Check on locked and/or closed position of landing 3
hoistway door electric contacts doors
2126.2.15 Car door and gate electric contacts Check on closed position of car door [Note (2)] 3
2[26.2.16 Emergency terminal stopping Check on stopping at terminal landings 1
devices
2{26.2.18 Car top emergency exit\electrical Check on the closed position of the car top exit 2
device
2{26.2.19 Motor-generator\overspeed pro- Check on overspeed of DC driven motor generator sets 1
tection
2§26.2.20 Electric-eontacts for hinged car Check on the retracted position of car platform sill. SIL rated
platform sills Obsolete technology. device not
permitted
2§26.2.21 Ih-car stop switch Check that the stop switch is actuated 3
2§26.2.22 Buffer switches for gas spring- Check on the return to normal extended position of 3
return oil buffers buffer
2126.2:23 Stop switch in remote machine Check that the stop switch is actuated 3
and control rooms
2.26.2.24 Stop switch for machinery spaces Check that the stop switch is actuated 3
and control spaces
2.26.2.25 Blind hoistway emergency door Check on the locked position of blind hoistway door 2
locking device
2.26.2.26 Pit access door electric contact Check on the closed position of pit access doors 2

112
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Table 2.26.4.3.2 SIL for Electrical Protective Devices and Other Electrical Safety Functions (Cont’d)
Requirement Device Name Safety Function SIL
2.26.2.27 Stop switch in remote counter- Check that the stop switch is actuated 3
weight hoistways
2.26.2.28 Car door interlock Check on locking and closed position of car doors 3
20 220 L o <l L Cla 1 o H <l L i Y
32622 Ascending-cat-overspeed-protee Checiconthe-ascendingcaroverspeedprotecton >
tion device means
2.26.2.30 Unintended car movement device Check on unintended car movement with doors open 2
2.26.2.31 Car access panel locking device Check on locked position of car access panel SIL ratefl
device npt
permitteld
[see Note [(1)]
2.26.2.32 Hoistway access opening locking Check on locked position of hoistway access openings SIL ratefl
device device npt
permitteld
[see Note |(1)]
2.26.2.33 Firefighters’ stop switch Check that the stop switch is actuated 3
2.26.2.34 Unexpected car movement device Check on actuation of unexpegted. car movement 3
means
2.26.2.35 In-car equipment access panel Check on closed position of access panel in the car 2
device
2.26.2.36 Working platform electrical device Check on fully retracted position of working platform 4
2.26.2.37 Retractable stop electrical device Check on fullyretracted position of retractable stops 2

GENERAL NOTES:

(@) For the purpose of this Standard, the SIL represents the requirement for a device operating in the low demand mode and the proba
ity of failure to perform its safety function on demand (see GELIEC 61508-1, Table 2). However, where the device is used for continy-
ous control to maintain functional safety, for example when, the use of a stop switch solely prevents an elevator controller from
operating in automatic operation, the SIL shall representjthe requirement for a device considered operating in the high demand mo

and the dangerous failure rate of the device (see CELIEC 61508-1, Table 3 and definition).

(b) For the purposes of this Standard, SIL refers toySiLirating of a E/E/PES to the applicable requirements of CEl IEC 61508-2 and CEI If

61508-3.

(c) The SIL values specified in Table 2.26.4.3.2.are based on a proof-test frequency of no more than half the rate of demand on the sa
function. The inspection frequencies prfovided in Nonmandatory Appendix N serve as a reference to this proof-test interval and are

addressed in the Maintenance Control Program. See requirement 8.6.1.2.1(a)(1).

(d) It is possible to use several lower safety integrity level systems to satisfy the need for a higher safety integrity level function provids

that the implementation is ceftified.

() The summary of functions described in the “Safety Function” column are for reference only. The referenced Code item in the “Requi

ment” column must be(Used to determine the safety function of the item in the “Device Name” column.

NOTES:

(1) A device rated SIK 4Yor less cannot fulfill this function.
(2) For the applicatiorn of a SIL 3 ELECTRICAL/ELECTRONIC/PROGRAMMABLE ELECTRONIC SYSTEMS device for freights and cars with swin
hoistway doors; an independent monitoring of the closed car door gate position by the elevator control is required to prevent the cd

from maving if the car/gate door is open.
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2.26.7 Installation of Capacitors or Other Devices to
Make Electrical Protective Devices Ineffective

2.26.8 Release and Application of Driving-Maching
Brakes

The installation of capacitors or other devices, the
operation or failure of which will cause an unsafe opera-
tion of the elevator, is prohibited.

No permanent device that will make the traction-loss
detection means or any required electrical protective
device ineffective shall be installed except as provided
in2.7.6.5.2(h),2.12.7.1,2.26.1.4.2(g), 2.26.1.5,2.26.1.6, and
2.27.3.1.6(c) (see 8.6.1.6.1).

2.26.8.1 Driving-machine brakes shall not be elec-
trically released until power has been applied to the
driving-machine motor except as permitted by 2.7.6.4.3.

2.26.8.2 Two means shall be provided to indepen-
dently remove power from the brake. The electrical pro-
tective devices required by 2.26.2 shall control both
means, except that leveling shall be permitted to take

(ED)
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place with power opening of doors and gates in confor-
mance with 2.13.2.1.1 and 2.13.2.2.1.

One of the means shall be either a contactor, or an
E/E/PES with a SIL of not less than the highest SIL of
the function for the electrical protective devices involved
with removing power from the brake and shall be
listed / certified and labeled /marked for compliance

(a) render any electrical protective device ineffective
(see 2.26.2)

(b) permit the car to move beyond the leveling or
truck zone if any hoistway-door interlock is unlocked
or if any hoistway door or car door or gate electric
contact is not in the closed position (see 2.26.1.6)

(c) permit speeds in excess of those specified in

with the applicable requirements of IEC 61508-2 and
IEC 61508-3. This means is not required to remove power
frgm the driving-machine motor.

f the brake circuit is ungrounded, power shall be
interrupted at all power feed lines to the brake.

2.26.8.3 The driving-machine brake shall apply
aufomatically when

a) the operating device of a car switch or continuous-
préssure-operation elevator is in the stop position

b) a normal stopping means functions

c) any electrical protective device is activated

d) there is a loss of power to the driving-machine
brake

e) the traction-loss detection means is actuated [see
2.20.8.1(c)]

2.26.8.4 The application of the brake shall be per-
ted to occur on or before the completion of the slow-
down and leveling operations, under conditions
depcribed in 2.26.8.3(a) and (b).

2.26.8.5 The brake shall not be permanently con-
nefted across the armature or field of a direct-current
elgvator driving-machine motor.

2.26.9 Control and Operating Circuits

he design and installation of the control and
operating circuits shall conform to 2,26:971 through
2.26.9.8.

2.26.9.1  If springs are used:to* actuate switches,
coptactors, or relays to break the\circuit to stop an eleva-
tor] at the terminal landings, they’shall be of the compres-
sign type.

2.26.9.2 The cémpletion or maintenance of an
eldctric circuit shall'not be used to interrupt the power
to [the elevator driving-machine motor or brake at the
inal landings, nor to stop the car when any of the
eld¢ctrical<¢protective 