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FOREWORD

The consensus committee that approved the Standard was balanced to ensure that individuals from competent and

concerned

This Standard is intended to serve as the basis for state, mnniripq] and other }'nricdir‘ﬁnnnl authorities in dr

interests have had an opportunity to participate.

fting

regulations governing the installation, testing, inspection, maintenance, alteration, and repair of platform (ift
stairway ¢hairlifts. It is also intended as a standard reference of safety requirements for the guidance of<arch

engineers

and managers of structures where equipment covered in the scope of this Standard is used.

This Stgdndard is available for public review on a continuing basis. This provides an opportunity fotr additional p
input from industry, academia, regulatory agencies, and the public-at-large.

Safety dodes and standards are intended to enhance public health and safety. Revisions resultfrom committee c
eration of factors such as technological advances, new data, and changing environmental andindustry needs. Revisid
not imply| that previous editions were inadequate.

It should be pointed out that any governmental jurisdiction has authority over any particular installation. Inq
dealing wjth problems of a local character should be directed to the proper authority of such jurisdiction. It is r¢

mended th

with any df the requirements of this Standard, an exception to such conflictingrequirement be noted, quoting the s¢

of the law|

Equipmlent covered by this Standard was originally incorporated as‘@1983 supplement to ANSI/ASME A17.1-
Safety Code for Elevators and Escalators. In ANSI/ASME A17.1b-1983anew Part XXI covering private residence in¢
stairway ¢hairlifts and inclined and vertical wheelchair lifts was added. Part XX was added to cover these same d¢
installed in buildings other than private residences.

In 1996
new Main

edition, which incorporated Parts XX and XXI, as well\as the applicable cross-references in ASME A17.1-199
to and in¢luding ASME A17.1a-1997.

The first edition of this Standard was approved by The American Society of Mechanical Engineers (ASME) Comi]
on Platform Lifts and Stairway Lifts, was approved and designated as an American National Standard by the Amg
National Standards Institute (ANSI) on June.21, 1999, and issued on July 26, 1999. The ASME A18.1a-2001 Addend

approved
December

The secpnd edition of this Standard was approved by ANSI on July 29, 2003, and was issued on September 12,

s and
tects,

insurance companies, manufacturers, and contractors, and as a standard of safety practices for oyners

ublic

nsid-

nsdo

uiries

com-

at, prior to adoption, all pertinent state and local laws or ordinances be¢eviewed and where there is a cqnflict

that applies.

ction

1981,

lined
vices

as a result of the effort to harmonize the ASME A17:4’ Code and the CAN/CSA-B44 Safety Code for Elevafors, a
Committee on Platform Lifts and Stairway Chairlifts was established. The Committee developed the¢ first

on January 30, 2001, and issued on March 26, 2001. The ASME A18.1b-2001 Addenda was approv
11, 2001, and issued on April 11, 2002.

6, up

hittee

rican

a was
ed on

2003.

The third edition of this Standard was approved by ANSI on May 6, 2005, and was issued on November 29, R005.

The fourth edition of this'Standard was approved by ANSI on July 3, 2008, and was issued on August 28, 2
The fifth edition of this)Standard was approved by ANSI on August 31, 2011, and was issed on October 31,

The six

The sevienth edition-ef this Standard was approved by ANSI on August 3, 2017, and was issued on October 5,
The eighth edition’of this Standard was approved by ANSI on June 18, 2020, and was issued on February 26,

008.
2011.

h edition of this'Standard was approved by ANSI on July 10, 2014, and was issued on September 12, 2014.

2017.
2021.
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CORRESPONDENCE WITH THE A18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

revisions

racase_and aﬂ'pnding Committee meetings (‘nrrncpnndr—mr‘p should be addressed to:
4 O

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that appear necg

or desirab
published

The Coinmittee welcomes proposals for revisions to this Standard. Such proposals'should be as specific as pof

citing the
including

Secretary, A18 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

le, as demonstrated by the experience gained from the application of the Standard."Approved revisions y
periodically.

paragraph number(s), the proposed wording, and a detailed description of the reasons for the pro
any pertinent documentation.

ssary
vill be

sible,
posal,

Proposing a Case. Cases may be issued to provide alternative rules when'justified, to permit early implementation of

an approv
immediat

Reques
Standard
existing C
Case appl

Interpre¢tations. Upon request, the A18 Standards Committee will render an interpretation of any requirement

Standard.
Committe

Reques
form is ac
automatig

If the In
Committe
ommendé|

Subject:
Edition:

Question:

ed revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are eff|
bly upon ASME approval and shall be posted on the ASME-“Committee web page.

s for Cases shall provide a Statement of Need and Background Information. The request should identi
hnd the paragraph, figure, or table number(s), and be written as a Question and Reply in the same forn
hses. Requests for Cases should also indicate the-applicable edition(s) of the Standard to which the pro
es.

[nterpretations can only be rendered if response to a written request sent to the Secretary ofthe A18 Stan|
.

s for interpretation should preferably be submitted through the online Interpretation Submittal Forn
Cessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will rece
e-mail confirming receipt.

quirer is unable to use-the online form, he/she may mail the request to the Secretary of the A18 Stan|
e at the above addreSs, The request for an interpretation should be clear and unambiguous. It is furthe
d that the Inquirer 'stibmit his/her request in the following format:

Cite the applicable paragraph number(s) and the topic of the inquiry in one or two y
Cite the applicable edition of the Standard for which the interpretation is being requ

Phrase the question as a request for an interpretation of a specific requirement suitah
general understanding and use, not as a request for an approval of a proprietary des|

bctive

fy the
hat as
bosed

of the
dards

1. The
ve an

dards
I rec-

rords.
bsted.

le for
gn or

situation Please prnvidp acondensed and precise question, r‘nmpncpd insucha way

that a

Proposed

Background Information:

“yes” or “no” reply is acceptable.

Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

understanding the inquiry. The Inquirer may also include any plans or drawings th

Provide the Committee with any background information that will assist the Committee in

at are

necessary to explain the question; however, they should not contain proprietary names or

information.

vi
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “

device-er SetERHE-

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The A18 Standards Committee regularly holds meetings and/or telephope confer-
encegthat are open to the public. Persons wishing to attend any meeting and/or telephone conferenceShould dontact the
Secrefary of the A18 Standards Committee.

vii
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ASME A18.1-2020
SUMMARY OF CHANGES

Following approval by the ASME A18 Committee and ASME, and after public review, ASME A18.1-2020 was approved by

the Amer

can National Standards Institute on June 18, 2020.

ASME A18.1-2020 includes the following changes identified by a margin note, (20).

Page
1

nd

[=])

ect

Location Change
1.3 (1) Definitions of inspection and tests acceptance, periodic,
routine deleted
(2) Definitions of performance areasand' Type A safeties add
(3) Definition of inclined stairway\chairlift editorially revise
Table 1.5-1 (1) Entry for ANSI/ASSE A10.4 updated
(2) Cross-references under<A18.1 References” updated to ref]
revisions in text
Table 1.5-2 Revised
2.1 Revised
2.1.1.2 Revised in its<entirety
2.1.2.7 Revised in-its entirety
2.1.3.3 Revised\in its entirety
2.1.44 Revised in its entirety
2.1.5.2 Revised
2.1.6 Added and former 2.1.6 through 2.1.10 redesignated
2.3.8 Revised
2.6.2 Revised
2.6.3 Editorially revised
2.6.5 Revised
2.6.9 Added
2.7.1 Revised
2.8.6 Revised
29,5 Revised
2.101 Revised
2.10.10 Revised in its entirety
24+ Revised
2.11.2 Revised
2.12 Revised
33.1.7 Added
3.6.6 Revised
3.8.3.1 Revised
3.10.1 Revised
3.10.10 Revised in its entirety
3.11.1 Editorially revised

viii


https://asmenormdoc.com/api2/?name=ASME A18.1 2020.pdf

Page Location Change

31 3.11.2 Revised

31 3.11.3 Added

31 3.12 Revised

34 48.1.2 Revised

34 483.1 Revised

35 4.10.1 Revised

36 51.1.2 Revised in its entirety

39 5.3.8 Revised

40 5.6.3 Editorially revised

42 5.8.6 Revised

42 5.9.5 Revised

42 5.10.1 Revised

43 5.10.10 Revised in its entirety

44 5.12 Added

44 6.2.1.2 Revised

45 6.3.1.7 Added

45 6.3.5 Editorially revised

47 6.6.4.3 Editorially revised

48 6.8.1.2 Revised

48 6.8.4 Revised

49 6.10.1 Revised

50 6.10.10 Revised' in its entirety

50 6.12 Added

53 7.8.1.2 Editorially revised

53 7.8.4 Revised

54 7.10.1 Revised

56 8.1.4.8 Subparagraph (c) editorially revised

57 8.1.7.2.1 Editorially revised

60 9.7 In the nomenclature, unit of measure for A revised

62 9.9 (1) Paragraph 9.9.1 deleted, subsequent paragraphs

redesignated, and cross-references updated

(2) Former paras. 9.9.2 and 9.9.3 revised

64 10 Revised in its entirety

66 IM1.2 Subparagraph (c) revised

67 Nonmandatory Appendix A Added

68 Nonmandatory Appendix B Added
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ASME A18.1-2020

SAFETY STANDARD FOR PLATFORM LIFTS AND
STAIRWAY CHAIRLIFTS

1 INTRODUCTION

1.1 Scope

1.1{1 Equipment Covered by This Standard. This safety
Standard covers the design, construction, installation,
operdtion, inspection, testing, maintenance, and repair
of indlined stairway chairlifts and inclined and vertical
platfdrm lifts intended for transportation of a mobility-
impajred person only. The device shall have a limited
vertidal travel, operating speed, and platform area. Opera-
tion ghall be under continuous control of the user/atten-
dant. [[he device shall not penetrate more than one floor. A
full pgssenger enclosure on the platform shall be prohib-
ited.

1.1{2 Equipment Not Covered by This Standard.
Equigment not covered by this Standard includes, but
is nof limited to, the following:

(a)| elevators, escalators, moving walkways, material
lifts,[and dumbwaiters within the scope of ASME
A17.1-1997 and later editions

(b)| personnel hoists within the scope of ANSI/ASSE
A10.4

(c) | manlifts within the scope of ASME: A90.1

(d)| powered platforms and equipmentfor exterior and
interipr building maintenance within the scope of ASME
A120]1

(e)| portable equipment

(f) |lamusement devices

(g)| stage and orchestradifts

1.1{3 Application.This Standard applies to new instal-
lations only, except-section 10, which applies to new and
existipg installations.

1.1)4 Effective Date. The requirements of this edition
of the Staridard are effective as of the date established by

The provisions of this Standard are not inltended to
prevent the use of systems, methods, or devices|of equiva-
lent or superior quality, strength, fire resistance] effective-
ness, durability, and safety to those“prescribged by this
Standard, provided that there is technical documentation
to demonstrate the equivalencyyef the system, thethod, or
device.

The specific requirements of this Standarg shall be
permitted to be modified’by the authority havinlg jurisdic-
tion based on technical documentation or physigal perfor-
mance verification to allow alternative arrangements that
will assure safety equivalent to that which would be
provided by eonformance to the corresponding require-
ments of this Standard.

1.3>Definitions

This section defines various terms used in thigStandard.

alteration: any change to equipment other thgn mainte-
nance, repair, or replacement.

approved: acceptable to the authority having jufrisdiction.

authority having jurisdiction: organization, offige, or indi-
vidual responsible for approving equipment. Where
compliance with this Standard has been mandated by
law, the “authority having jurisdiction” is thle federal,
state, or local department or individual so designated
in the enacting legislation or administrative r¢gulation.

authorized personnel: persons who have been |nstructed
in the operation of the equipment and designafed by the
owner to manage the use of the equipment.

building code: an ordinance that sets forth reqpiirements
for building design and construction, or where such an
ordinance has not been enacted, the Internatipnal Code
Council (ICC), International Building Code ([IBC), and
International Residential Code (IRC) are the ¢ode stan-

the local Tegulations of the authority having juriSaiction.
Where the Standard has not been adopted by local regula-
tion and a specific edition has not been stipulated by
contractual agreement, compliance with this edition is
recommended as of the effective date listed in the
front of the document.

1.2 Purpose and Exceptions

The purpose of this Standard is to provide for the safety
of life and limb, and to promote public welfare.

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

certified: a certification by a testing laboratory, a profes-
sional engineer, a manufacturer, or a contractor that a
device or an assembly conforms to the requirements of
this Standard.

(20)
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combination mechanical lock and electric contact: a combi-
nation mechanical and electrical device with two related
but entirely independent functions that are

(a) to prevent operation of the driving machine by the
normal operating device, unless the door or gate is in the
closed position

(b) to lock the door or gate in the closed position and
preventit from being opened from the landing side, unless
the platform is within the specified distance from the

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

full passenger enclosure: an assembly inclusive of the plat-
form top, minimum 2 000 mm (79 in.) tall walls, minimum
2000 mm (79 in.) tall platform doors, and platform floor.

gate: see door or gate.

governor: see speed governor.

landing

compensating-rope sheave switch: a device that automat-
ically causes the electric power to be removed from the
driving-mpchine motor and brake when the compensating
sheave approaches its upper or lower limit of travel.

contacts: see door or gate electric contact.

control: the system governing the starting, stopping, direc-
tion of mdtion, acceleration, speed, and retardation of the
moving nlember.

controllen: a device or group of devices that serves to
control in a predetermined manner the apparatus to
which it i§ connected.

door or gqte: the movable portion(s) of the platform or
runway gntrance that closes the opening providing
access to [the platform or landing. It consists of one or
more pangls that may be equipped with a vision panel.

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

door ol 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 operated dger-or
gate that ¢loses when released or a power-operated-door
or gate.

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

door or gate electric contact: an eleetrical device, the func-
tion of which is to prevent operation of the driving
machine by the normal opérating device unless the
door or gate is in the closed\position.

door or glate power-operator: a device or assembly of
devices that opens a-door or gate by power other than
by hand, gfavity, springs, or the movement of the platform;
and that dlosesthe door or gate by power other than by
hand, grayity,.er the movement of the platform.

governor pull-retarding means: a mechanical megns of
developing a sufficient force in the governor repe-t¢ acti-
vate the platform or counterweight safeties-or to trfp the
governor rope releasing carrier, where“ised.|Such
mechanical means include, but are net limited to, [rope-
gripping jaws, clutch mechanisms, and traction arrange-
ments.

governor pull-through tension.(force): the magnitude|of the
tensile load developed in thejimoving governor ropg after
the governor rope-retarding means is actuated.

inclined platform Jift:ca guided, powered hoisting and
lowering mechanisim equipped with a seat to trarfsport
seated passengers along stairways.

inclined stairway chairlift: a guided, powered hoisting and
lowering mechanism, equipped with a seat to trar{sport
seated\passengers along stairways.

installation: a complete platform lift or stairway chairlift,
including all machinery and equipment necessary for its
operation.

installation, existing: an installation that has|been
completed or is under construction prior to the effgctive
date of this Standard.

installation, new: any installation not classified [as an
existing installation by definition, or an existing platform
lift or stairway chairlift moved to a new location qubse-
quent to the effective date of this Standard.

installation, placed out of service: an installation whose
power feed lines have been disconnected from the
machine disconnect switch.

labeled: equipment or materials to which has|been
attached a label, symbol, or other identifying mark of
an independent certifying organization concerned with
product evaluation, that maintains periodic inspgction
of production of labeled equipment or materialg and
by whose labeling the manufacturer indicates compliance

driving machine: see machine, driving.

emergency stop switch: a device that, when manually oper-
ated, causes the lift to halt its motion.

enforcing authority: see authority having jurisdiction.

entrance hardware: all components of an entrance, exclu-
sive of the frame, door panels, and locks, that are necessary
to maintain the position of the panels within the assembly.

with appropriate standards or performance in a specified
manner.

landing: that portion of a floor, balcony, or platform used
to receive and discharge passengers.
landing, bottom terminal: the lowest landing served.
landing, top terminal: the highest landing served.
landing, unenclosed: a landing that is open to the atmo-
sphere or is open to an interior court of a building.
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lever hydraulic driving machine: a hydraulic machine in
which the plunger or cylinder is attached to the platform
via levers.

lever screw driving machine: a screw machine in which the
screw or nut is attached to the platform via levers.

lift personnel: persons who have been trained in the
construction, maintenance, repair, inspection, or testing
of the lift.

pinion(s) mounted on the platform, traveling on a
stationary rack mounted in the runway.

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.

roped-hydraulic driving machine: a hydraulic driving
machine in which the plunger or piston is connected
to the platform with wire ropes or indirectly coupled

by mmaan
By—h

listed requiprenter-materialsincludedinatistpublished
by anfindependent certifying organization concerned with
product evaluation that maintains periodic inspection of
production of listed equipment or materials and whose
listinfg states whether that equipment or material
meety appropriate standards or has been tested and

found suitable for use in a specified manner.

machjne, driving: the power unit that applies the energy
necegsary to raise and lower equipment covered by the
scopd of this Standard.

belt-drive machine: an indirect-drive machine equipped
with f belt system as the connecting means.

chdin-drive machine: an indirect-drive machine with a
chain| system as the connecting means.

dirgct-drive machine: an electric driving machine, the
motof of which is directly connected mechanically to
the driving sheave, drum, or shaft without the use of
belts pr chains, either with or without intermediate gears.

direct-plunger driving machine: a hydraulic driving
macl—:lfne in which the plunger or cylinder is directly
attached to the platform.

elegtric driving machine: a driving machine where the
energy is applied by an electric motor. It inclddes the
motof, brake, and the driving sheave or drum together
with [ts connecting gearing, belt, or chain; if any.

fridtion machine: a direct-drive machine in which the
moti¢pn of the platform is obtained through friction
betwgen a guiding means and-driving wheels or rollers.

gedred-drive machine: a ditect-drive machine in which
the energy is transmitted fiom the motor to the driving
sheaye, drum, or shaftsthrough gearing.

geqred-traction-machine: a geared-drive traction
machjne.

gedrless-traction machine: a traction machine, without
intermediate'gearing, that has the traction sheave and the
brakq drum mounted directly on the motor shaft.

hydratlic driving machine: one in which the energy is

to-the-platformbymeans-of-wireropesand-sheaves. It
includes the cylinder, the plunger or pistof,\and multi-
plying sheaves, if any, and their guides.

screw machine: an electric driving machine, the motor of
which drives a nut on a screw or rotates a screwfto raise or
lower a platform lift or stairway,_€hairlift.

traction machine: a direct-dtive machine in which the
motion of a platform is obtained through tractioh between
the suspension ropes afidia traction sheave.

winding drum machine: a geared-drive mjachine in
which the suspension ropes are fastened to [and wind
on a drum.

worm-geagred. machine: a direct-drive maching in which
the energy)from the motor is transmitted to the driving
sheave or drum through worm gearing.

mainfloor: the floor providing normal egregs from a
building.
maintenance: a process of routine examination, lubrica-
tion, cleaning, adjustment, and replacement of parts for
the purpose of ensuring performance in adcordance
with the applicable Standard requirements.

masonry: built-up construction or combination ¢f building
units or materials of clay, shale, concrete, glas$, gypsum,
stone, or other approved units bonded together with
mortar or monolithic concrete. Reinforced cpncrete is
not classed as masonry.

operating device: the switch, push-button, lever, or other
device used to actuate the control.

operation: the method of actuating the control.

operation, continuous-pressure: operation byl means of
buttons or switches on the platform lift or stairway chair-
lift and on the platform, any one of which may pe used to
control the movement of the platform lift as 1png as the
button or switch is manually maintained in the actuating
position.

applied by means of a liquid under pressure in a cylinder
equipped with a plunger or piston.

indirect-drive machine: an electric driving machine, the
motor of which is connected indirectly to the driving
sheave, drum, gear reducer, or shaft by means of a belt
drive or chain drive.

rack-and-pinion driving machine: an electric driving
machine in which the motion of the platform lift or
stairway chairlift is obtained by power-driven rotating

overhead structure: all of the structural members
supporting the machinery, sheaves, and equipment at
the top of the runway.

penetrate a floor: 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.

performance area: a raised, fixed platform in an assembly
area used to provide clear sight lines for the audience to
see and hear activities (examples include areas used for
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entertainment, lecturers/speakers, the head table for
special guests, and worship services).

piston: short cylindrical member that is provided with a
sealing means that travels with the member within a
hydraulic cylinder.

pit: that portion of a runway extending from the sill level of
the lowestlanding to the floor at the bottom of the runway.

platform: the load-carrying unit, including, but not limited
to frame, fleor—enclosure—seat—and-doeo g

platform frame: a structural frame composed of intercon-
necting members that supports the platform.

plunger (ram): a long cylindrical compression member
that is difectly or indirectly coupled to the platform
frame. This member is not provided with a sealing
means. Where used in assembly with a cylinder, the
sealing mleans is provided on the cylinder head; in the
case of telescopic plungers and cylinders, a sealing
means may be used in the moving plunger that is also
a cylinder|.

portable ¢quipment: a device that is used to transport
those with mobility impairments, that is not permanently
fastened in place, and is not a relocatable lift.

position indicator: a device that indicates the position of
the platform in the runway. It is called a “hall position
indicator”| when placed at a landing, or a “platform posi-
tion indicptor” when placed in the platform.

private re§idence: a separate dwelling or a separate apart-
ment in a|multiple dwelling that is occupied only by the
members |of a single family unit.

rated load: the load that the equipment is designed and
installed o lift at the rated speed.

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

rated speed: the speed at which thelequipment is designed
to operatg in the up direction withirated load in the plat-
form.

recycling pperation, telescopic plunger: an operation for
restoring |the relative (vertical positions of the multiple
plungers In a telescoping plunger arrangement.

releasing rarrier,\governor rope: a mechanical device to
which the|govetnor rope may be fastened and calibrated
to control the activation of a safety at a predetermined

replacement: the substitution of a device or component in
its entirety with a new unit that is basically the same as the
original for the purpose of ensuring performance in accor-
dance with applicable Standard requirements.

rise: see travel.

rope, compensating: wire rope used to counterbalance, or
partially counterbalance, the weight of the suspension
ropes.

machine or a hydraulic machine equipped with-alcot
weight.

rope, governor: wire rope with at least one end fastemned to
the safety activating means or governor rope reldasing
carrier, passing over and driving the governor sheave,
and providing continuous information on the gpeed
and direction of the platformor counterweight.

rope, suspension (hoisting): wire rope used to raise and
lower a platform lift oy'its counterweight, or a stajrway
chairlift, or both.

rope equalizersuspension: a device installed on a platform
or counterweight to equalize automatically the tensipnsin
the suspéunsion wire ropes.

rope-fastening device, auxiliary: a device attached fo the
platform or counterweight or to the overhead flead-
end rope-hitch support that will function automatgically
to support the platform or counterweight in cade the
regular wire-rope fastening fails at the point of conn¢ction
to the platform or counterweight or at the overhead dead-
end hitch.

runby, top, direct-plunger hydraulic: the distance the plat-
form can run above its top terminal landing before the
plunger strikes its mechanical stop.

runway: the space in which the platform or seat njoves.

runway door or gate, locking device: a device that secpres a
runway door or gate in the closed position and preveénts it
from being opened from the landing side except yinder
certain specified conditions.

safety bulkhead: a closure at the bottom of the cylinder
located above the cylinder head and provided with an
orifice for controlling the loss of fluid in the event ¢f cyl-
inder head failure.

tripping force.

relocatable lift: a vertical or inclined platform lift, as
defined by this Standard, that is designed to be moved
from one location to another and is not designed to be
permanently fastened in place.

repair: the process of rehabilitation or replacement of
parts that are basically the same as the original for the
purpose of ensuring performance in accordance with
the applicable Standard requirements.

safety, platform or counterweight: a mechanical device
attached to the platform frame or to an auxiliary
frame, or to the counterweight frame, to stop and hold
the platform or counterweight under one or more of
the following conditions: predetermined overspeed,
free fall, or if the suspension ropes slacken.

safety, self-resetting: a platform or counterweight safety
released and reset by movement in the up direction.
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screw column: a structural member provided with screw
threads that supports the platform on screw driving
machines.

shall: indicates a mandatory requirement.

should: indicates a recommendation, not a mandatory
requirement.

slack-rope switch: a device that automatically causes the
electric power to be removed from the driving-machine

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 counter-
weight being stopped. These safeties apply pressure on
the guide rails through eccentrics, rollers, or similar
devices, without any flexible medium purposely intro-
duced to limit the retarding force and increase the stop-

motorand-brake-when-the-suspensionrepes-ofa-windine
g Bfrae-wRehtne-suSpeRsiohropesoravwiheaih

5
drum| machine become slack.

sleevipg (liner): the insertion of a smaller diameter cylin-
der inside the existing cylinder of a hydraulic driving
machjne.

solid §tate device: an element that can control current flow
withdut moving parts.

speed governor: a continuously operating speed moni-
toring and detection device that, at predetermined
speeds, provides signals to the controller and imparts
a retdrding force to activate the platform lift or counter-
weight safety, or stairway chairlift.

startdr control panel: an assembly of devices by means of
whicl} the starter may control the manner in which a lift
functions.

static| switching: switching of circuits by means of solid
state [devices.

stop §witch: see emergency stop switch.

supply piping: the piping for a hydraulic driving machine
betw¢en the control valves and the driving membeér of the
driving machine.

termipal landing: see landing.

termihal stopping device, final: a device:that automatically
causels the power to be removed from the driving-machine
motof and brake, or from a hydratlic driving machine,
indegendent of the functioning’/of the normal terminal
stoppling device, the operating device, or any emergency
termipal speed-limiting ‘device, after the platform lift or
stairway chairlift has jpassed a terminal landing.

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

terminal.stopping device, normal: a device or devices to

....... o

Totaces

valley break: a broken wire in a wire rope)in’which the
outside wire of a strand breaks in the immediate vicinity
ofthe point where it contacts a wire orwires of aph adjacent
strand, generally at a point not visible when 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 wite generally cannof be seen.

vertical platform lift: @powered hoisting and lowering
mechanism designed to transport mobility{impaired
persons on a guided platform that travels verfically.

weatherproof+$o constructed or protected thaf exposure
to the weather will notinterfere with successful pperation.

window~an assembly consisting of a surrounding frame
and oné or more sashes, ventilators, or fixed ljghts, or a
cothbination of these, designed to be installed in a wall
opening for the purpose of admitting light or air, or both.

working pressure: the pressure measured at the ¢ylinder of
a hydraulic driving machine when the platfgrm lift or
stairway chairlift is lifting its rated load at rated speed.

1.4 Metric (SI) Units

This edition of the Standard uses hard metriq (SI) units
whenever practical. The acceptable equivalent U.S.
Customary units are shown in parentheses. Information
on the usage of SI units and conversion to U.S. (ustomary
units is contained in IEEE/ASTM SI 10-1997, Standard for
the Use of the International System of Units| (SI): The
Modern Metric System, or ASME Guide SI-1, Orientation
and Guide for Use of SI (Metric) Units.

Requirements related to speed and load us¢ the hard
metric and hard U.S. Customary units in commoh practice,
even though they are not exactly equivalent.

1.5 Reference Codes, Standards, and

slow
automatically at or near a terminal landing independently
of the functioning of the operating device.

I rR—ak-d—ctain—a—latforra-—lifE-or-cta rfE
OWhHaht—StepapPratroriirc of-Statrway—€enatfire

travel (rise): the vertical distance between the bottom
terminal landing and the top terminal landing.

traveling cable: a cable made up of electric conductors that
provides electrical connection between a platform lift or
stairway chairlift and a fixed outlet in the runway.

Specirications

This section covers the codes, standards, and specifica-
tions incorporated in this Standard by reference; the spe-
cific editions that are applicable; and the rules of this
Standard that reference each document (see
Table 1.5-1). This section also lists the names and
addresses of the organizations from which these docu-
ments may be procured (see Table 1.5-2).

Only the portion of the code, standard, or specification
specified by the rules in this Standard is applicable.
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Table 1.5-1 Reference Documents

Available
Designator Standard A18.1 References From
16 CFR Part 1201-86 Architectural Glazing Standards and Related Materials 3.6.6.3 and 6.6.4.3 U.S. GPO
ANSI 797.1-2004 Safety Glazing Material Used in Buildings — Safety 3.6.6.3, 3.6.6.4, 6.6.4.3, and ANSI
Performance Specifications and Methods of Test 6.6.4.4
ANSI/ASSE A10.4 [Note (1)] Safety Requirements for Personnel Hoists and Employee  1.1.2 ANSI/
Elevators for Construction and Demolition Sites ASSP
ANSI/ASTNIEBZ Test Method for Surface Burning Characteristics of 2.6.7 ANTS]
Building Materials
ICC/ANSI 4117.1-2009 Accessible and Usable Buildings and Facilities 3.10.1 ANS
IEEE/ASTM SI 10-1997 American National Standard for Use 1.4 ANS
of the International System of Units (SI): The Modern
Metric System
ASME A17[1-1997 (and later Safety Code for Elevators and Escalators 1.1.2 ASME
editions)
ASME A90/1 [Note (1)] Safety Standard for Belt Manlifts 1.12 ASME
ASME A120.1 [Note (1)] Safety Requirements for Powered Platforms for 1.1.2 ASME
Building Maintenance
ASME B1.2D.1 [Note (1)] Pipe Threads, General Purpose, Inch 8.1.7.3 ASME
ASME B29/1 [Note (1)] Precision Power Transmission, Roller Chains, 2.3.1.5, 2.3.9.1, 3.3.1.5, 3.3.6.1, ASME
Attachments, and Sprockets 4.3.1.2,4.3.6.1, 5.3.1.5,
5.3.9.1, 6.3.1.5, 6.3.6.1,
7.3.1.2, and 7.3.6.1
ASME SI-1 ASME Orientation and Guide for Use of SI-1 (Metric) 1.4 ASME
Units
CAN/CSA-H44.1/ASME A17.5 Elevator and Escalator, Electrical Equipment 2.1.8.2,2.109.2, 3.1.6.2, ASME
[Note (1)] 3.10.9.2, 4.1.4, 4.10.3.2,
5.1.4.2, 5.10.9.2, 6.1.5.2,
6.10.6.2, 7.1.3, and 7.10.3.2
ASME QEI-{l [Note (1)] Standard for.the Qualification of Elevator Inspectors 10.1.4 ASME
ASTM A307-04 Standard Specification for Carbon Steel Bolts and Studs, 2.2.2.2,3.2.1.1,5.2.1.1, 6.2.1.1, ASTM
60000 psi Tensile and 8.1.2.2
ASTM A502-03 Standard Specification for Rivets, Steel, Structural 2.2.2.3,3.2.1.1, 5.2.1.1, and ASTM
6.2.1.1
ASTM D2412-02(2008) Standard Test Method for Determination of External 8.1.4.8 ASTM
Loading Characteristics of Plastic Pipe by Parallel-Plate
Loading
ASTM E8-04 Standard Test Methods for Tension Testing of Metallic 2.6.7 and 9.5.1 ASTM
Mat ial
AWS D1.1/D1.1M:2004 Structural Welding Code — Steel 9.1.1 and 9.1.2 AWS
AWS D1.3:1998 Structural Welding Code — Sheet Steel 9.1.2 AWS
CSA B355-15 Lifts for Persons With Physical Disabilities 2.1.14.1 CSA
IBC-2015 International Building Code 1.3 ICC
IRC-2015 International Residential Code 1.3 ICC
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Table 1.5-1 Reference Documents (Cont’d)

Available
Designator Standard A18.1 References From
NFPA 70-2014 National Electrical Code 2.1.8.1, 2.109.1, 3.1.6.1, NFPA
3.10.9.1, 4.1.3, 4.10.3.1,
5.1.4.1, 5.10.9.1, 6.1.5.1,
6.10.6.1, 7.1.2, and 7.10.3.1
NFPA 99-2005 Standard for Health Care Facilities 2.11.3 NFPA
SAE AS366-1994 Fitting-Eross—ShortHareless 8+F+ SAE
SAE ]$14-2004 Hydraulic Tube Fitting 8.1.7.2.1 SAE
SAE ]$17-2008 Hydraulic Hose 8.1.7.1 SAE
SAE ]$24-2007 Seamless Low-Carbon Steel Tubing Annealed for 8.1.7.2.1 SAE
Bending and Flaring
NOTE:| (1) The latest edition of this Standard shall apply.
Table 1.5-2 Procurement Information (20)
Organization Address and Phone Number Organization Address and Phone Numbgr
AN§I American National Standards Institute CSA Canadian Standards Association
25 West 43rd Street 178 Rexdale Boulevard
New York, NY 10036 Toronto, Ontario
Telephone: (212) 642-4900 M9W 1R3, Canada
www.ansi.org Telephone: (416) 747-4044
WWw.csagroup.org
ASNIE The American Society of Mechanical Engineers
Two Park Avenue ICC International Code Council
New York, NY 10016-5990 500 New Jersey Avenue, NW
Telephone: (800) 843-2763 Washington, DC 20001
www.asme.org Telephone: (888) 422-7233
www.iccsafe.org
ASSP The American Society of Safety Professionals
520 N. Northwest Hwy NFPA National Fire Protection Association
Park Ridge, IL 60068 1 Batterymarch Park
Telephone: 847-699-2929 Quincy, MA 02169-7471
WWW.assp.org Telephone: (617) 770-3000
www.nfpa.org
ASTM American Society for Testing and Materials .
(ASTM Tnternational) SAE SAE International
100 Barr“Harbor Drive 400 Commonwealth Drive
WeSt Gonshohocken, PA 19428-2959 Warrendale, PA 15096-0001
Telephone: (610) 832-9585 Telephone: (724) 776-4841
www.astm.org WWW.53a€.0rg
AWS American Welding Society US. GPO f]uspzrintendent 015 ?’(l’_cimengff_
8669 NW 36 Street, No. 130 73 I\?Vgr“m‘j“; u lsN ‘;\‘,‘g 1ce
Miami, FL 33166 - Capitol Street,
Washington, DC 20401

A0-442.0200
TIT

Taolanl (o
Tere POt —ovo 1107

WWW.aws.org

(800) 512-1800
WWW.gpO0.gov
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2 VERTICAL PLATFORM LIFTS!

Section 2 applies to vertical platform lifts installed in
locations other than in or at a private residence for use by
the mobility impaired.

2.1 Runways

2.1.1.4 All doors shall be provided with a combina-
tion mechanical lock and electric contact. Locking devices
shall be protected against tampering from the landing
side. The locking devices may permit a door to be
opened only if the platform floor is within 50 mm (2
in.) of the respective landing. They shall permit the plat-
form to move away from the landing under control of the
normal operating device if the door is closed but not
locked, provided that the device will cause the platform
0 mm

Runways—shattbeinstalledin—aceordanee—with-23-3
through 2.1.4, or 2.1.6. Runway construction for lifts
that penefrate a floor must comply with 2.1.1 and with
the buildjng code. Lifts conforming to 2.1.4 shall be
located ir] courtroom areas not open to the public and
under the|supervision of court officials. Lifts conforming
to 2.1.6 shall be located in performance areas only.

2.1.1 Runway Enclosure Provided

2.1.11 Therunway shall be guarded by a solid enclo-
sure extending from the lowest landing to a height of at
least 1100 mm (42 in.) above the uppermost landing. The
enclosure|shall withstand, without permanent deforma-
tion, a forfe of 550 N (125 1bf) applied on any 100 mm x
100 mm (4 in. x 4 in.) area. The interior of the runway
enclosurg shall present a smooth surface on all sides
except where the platform enclosure walls extend to a
minimum|height of 2000 mm (79 in.) above the platform
floor.

2.1.1.2 The runway entrance shall be guarded at the

upper landing by a door complying with the following:

(a) Thg door shall be of unperforated constructioh.

(b) Thg door shall be not wider than the platform-plus
25 mm (1 in.).

(c) The door shall be self-closing.

(d) Thg door shall be a minimum of 1100'mm (42 in.)
high.

(e) Th¢ lift side of the door and sill shall present a
smooth sirface.

(f) Thellift side of the door‘@nd sill shall be located not
closer thap 10 mm (0.375 ifi\tor more than 20 mm (0.75
in.) from the access edge<of the platform floor.

2.1.18 The rufiway entrances at all but the upper-
most landling shall/be guarded by unperforated self-
closing dgors'not wider than the platform plus 25 mm
(1 in.). Thelopenings created in the runway by these

toctonifitmavac awvwau fram thalandin g marathan
to-stepifitmevesawayrfromthelandingmorethan
(2 in.) before the door is locked. Doors shall with$tand,

without permanent deformation, a force of G50’N| (125
Ibf) applied on any 100 mm x 100 mm (4 in. ¥ 4 in.) area.

2.1.1.4.1 The capability of doorzlocking devices to
function as required shall be verified\by an engingering
test as described in 9.9.2. Doer-‘and/or gate-locking
devices that have been tested. and certified to cqmply
with ASME A17.1/CSA B44-(including locks for private
residence elevators and locks tested to earlier edjtions
of ASME A17.1 and CSAB44) or CSA B355 shall be cgnsid-
ered as meeting thie requirements of this section apd no
further testing,or markings are required. A label that shall
include the médel number and date of testing shpll be
attached to\the locking device.

2.1’1.5 No hardware shall project beyonfd the
vertical line of travel of the platform, except fof that
required for door locks.

2.1.1.6 The running clearance between the entrance
and exit sides of the platform floor and the interior pf the
runway enclosures shall be notless than 10 mm (0.375in.)
nor more than 20 mm (0.75 in.).

2.1.1.7 A minimum of one platform side not usgd for
entrance or exit shall be guarded by a platform enclosure
wall of smooth construction to a height of at least|1 100
mm (42 in.) above the platform floor with no opdnings
other than those necessary for operation. Opening$ nec-
essary for operation shall reject a ball 12 mm (0.5 |n.) in
diameter. A grab rail extending the length of at leasgt one
sidewall shall be provided at a height of 850 mm (34 |n.) to
1000 mm (38 in.). The running clearance betweer] plat-
form enclosure walls that extend less than 2000 mm (79
in.) above the platform floor and the runway enclosure
walls, vertical face of the machine housing, or pther
rigid surfaces shall be not less than 50 mm (2 in.). The

doors shall provide a minimum vertical clearance ot 2
000 mm (79 in.). The doors shall guard the entire area
of the openings except for space necessary for operation.
Space necessary for operation shall reject a ball 12 mm
(0.5 in.) in diameter. The lift side of the landing doors and
sill shall present a smooth surface located not closer than
10 mm (0.375 in.) nor more than 20 mm (0.75 in.) from the
platform floor.

1 Seesection 5 for the requirements for this equipment installed in or at
a private residence.

running clearance between platform enclosure wall(s)
that extend a minimum of 2000 mm (79 in.) above the
platform floor and runway walls or other surfaces
shall be not less than 20 mm (0.75 in.). Running clearance
between enclosure wall ends and the entrance and exit
side of the runway shall be not less than 10 mm
(0.375 in.) nor more than 75 mm (3 in.).

2.1.1.7.1 Where the running clearance between
the platform enclosure wall that extends less than
2000 mm (79 in.) above the platform floor and the
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runway enclosure wall is less than 50 mm (2 in.), edge
protection is required at the top edge of the platform
enclosure wall. When edge protection is used, the clear-
ance between the platform enclosure wall and vertical face
of the machine housing or other surfaces shall be not less
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.).
Edge protection required shall be permitted to use
mechanically operated, magnetically operated, optical,
or static-type switches. When activated, the switch
shall

44444 tha alactric movar o ha raymoauad fraons tha
ver—to—pBe-fFemoveatre—+nie

mm (0.5 in.) in diameter. The platform side of the
landing door shall present a smooth surface located
not less than 50 mm (2 in.) nor more than 75 mm (3
in.) from the platform door. The landing doorsill shall
be located not closer than 10 mm (0.375 in.) nor more
than 20 mm (0.75 in.) from the platform floor.

2.1.2.2 The runway entrance shall be guarded at the
uppermostlanding by a door of unperforated construction
not wider than the entrance to the platform plus 25 mm (1

Pay
Tt e e—ere et Pov

drivinig-machine motor and brake, if provided. When acti-
vated} the platform shall stop within 12 mm (0.5 in.) in the
“UP” direction only.

2.1.1.8 If the runway enclosure extends to a
minithum height of 2000 mm (79 in.) above the upper
landihg, consists of transparent walls, is exposed to
diredt sunlight, and is enclosed with a solid roof,
forcegl ventilation with a minimum air-handling capacity
of ong air change per minute based on net inside enclosure
volume shall be provided. The ventilation shall be ther-
mostatically controlled. It shall be set to activate at a
tempgrature not to exceed 32°C (90°F). An auxiliary
powelr source capable of providing the minimum air-hand-
ling chpacity for 1 h shall be provided. Ventilating fans or
blowg¢rs, if used, shall be located outside the enclosure, or
if ins]de the enclosure, provide a minimum headroom
cleardnce of 2000 mm (79 in.).

2.1}2 Partial Runway Enclosure Provided

24.1.2.1 The area under the platform shall bé fully
enclgsed by smooth guards, either telesceping or
statignary, on all accessible platform sides: The guards
shall|withstand, without permanent deformation, a
force|of 550 N (125 1lbf) applied on‘any 100 mm by
100 jnm (4 in. by 4 in.) area. The(height of stationary
guards, if provided, shall be ‘at) least equal to the
maximum upward travel of the platform floor plus 75
mm (B in.). The running clearance between the platform
enclopure walls and any.$tationary guard panel, vertical
face gf the machine housing, or other rigid surfaces shall
be not less than 50 ™m (2 in.). Shutter-type (telescoping)
guards, if provided; shall be securely fastened to the lower
landing levekand to the platform. Openings necessary for
operdtion-ofshutter-type (telescoping) guard panels shall
reject atball 12 mm (0.5 in.) in diameter.

in.). The door shall be self-closing and at least{1 100 mm
(42 in.) high. Thelift side of the door and sill'shal|] presenta
smooth surface located not closer than/40.mm (0.375 in.)
nor more than 20 mm (0.75 in.) from the dccess ¢dge of the
platform floor.

2.1.2.3 The runway entraniee shall be guarded at any
intermediate landing by a,deor of unperforated| construc-
tion not wider than the 'entrance to the platform plus 25
mm (1 in.). The door.shall be self-closing and extend to a
height of atleast 1400 mm (42 in.) above the top terminal
landing. The lift side of the door and sill shall[present a
smooth surfaeé.located not closer than 10 mm (0.375 in.)
nor morethan’20 mm (0.75 in.) from the access ¢dge of the
platformfloor.

2:1.2.4 The side of the platform providing access to
thie Tower landing shall be guarded by a platforlm door of
uhperforated construction. The door shall be sglf-closing
and at least 1100 mm (42 in.) high.

2.1.2.5 All doors shall be provided with g combina-
tion mechanical lock and electric contact. Lockihg devices
shall be protected against tampering from tHe landing
side. The locking devices shall permit a dpor to be
opened only if the platform floor is within $0 mm (2
in.) of the respective landing. The platform shall be
permitted to move away from the landing under
control of the normal operating device if the door is
closed but not locked, provided that the device will
cause the platform to stop if it moves morg¢ than 50
mm (2 in.) away from the landing before the doot islocked.

2.1.2.5.1 Door-locking devices shall comply with
2.1.1.4.1.

2.1.2.6 The platform side of the landing Hoors and
sills shall present a smooth surface and shall rot project
beyond the vertical line of travel of the platforn]. No hard-

2.1.2.1.1 Where stationary guards are used, the
runway entrance at the lower landing shall be guarded
by an unperforated self-closing door. The vertical
opening created in the runway by this door shall
provide a minimum clearance of 2000 mm (79 in.).
The horizontal opening created when the door is in its
open position shall not exceed the interior width of
the runway. The door shall guard the entire area of
the opening except for space necessary for operation.
Space necessary for operation shall reject a ball 12

ware shall project beyond the vertical line of travel of the
platform, except for that required for door locks and elec-
tric contacts. The doors shall withstand, without perma-
nent deformation, a force of 550 N (125 1bf) applied on any
100 mm x 100 mm (4 in. x 4 in.) area.

2.1.2.7 A smooth vertical surface shall be provided
from the top terminal landing sill and any intermediate
landing sill to not less than 25 mm (1 in.) below the
level of the platform floor on the lower mechanical
stop. Where a pit is provided and is less than 25 mm

(20)
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(1 in.) in depth, the surface shall extend to the pit floor.
Openings necessary for operation shall rejectaball 12 mm
(0.5 in.) in diameter.

The surface shall be capable of withstanding a force of
330N (751bf)ona 100 mm x 100 mm (4 in. x 4 in.) surface
and have deflection less than 20 mm (0.75 in.) in any loca-
tion. The surface shall not be permanently deformed when
a force of 550 N (125 Ibf) is applied on any 100 mm x 100
mm (4 in. x 4 in.) area.

2.1.3.2 Therunway entrance shall be guarded at any
intermediate landing by a door of unperforated construc-
tion not wider than the entrance to the platform plus 25
mm (1 in.). The door shall be self-closing and extend to a
height of atleast 1100 mm (42 in.) above the top terminal
landing. The lift side of the door and sill shall present a
smooth surface located not closer than 10 mm (0.375 in.)
nor more than 20 mm (0.75 in.) from the access edge of the
platform floor.

Projectionsfrom-the-vertical-surface-shall-not-exceed-5
mm (0.20]in.); projections exceeding 2 mm (0.08 in.) shall
be beveled at an angle of 15 deg or less to the line of travel.
The cleardgnce between the platform edge and the landing
sill or any|vertical surface of the hoistway shall be not less
than 10 njm (0.375 in.) nor more than 20 mm (0.75 in.).

2.1.2/8 The platform enclosure walls on the sides not
used for entrance or exit shall be of smooth construction to
a height of at least 1100 mm (42 in.) above the platform
floor with no openings, other than those necessary for
operation. Openings necessary for operation shall
reject a Hall 12 mm (0.5 in.) in diameter. A grab rail
extending the full length of either sidewall shall be
provided |at a height of 850 mm (34 in.) to 1000 mm
(38 in.). The running clearance between the platform
enclosur¢ wall and the vertical face of the machine
housing shall be not less than 50 mm (2 in.). Where an
obstruction or surface less than 1100 mm (42 in.)
above the top landing other than machine housing,
stationarly guard panels, shutter-type (telescoping)
guard panels, or sides used for entering and exiting»i$
within 300 mm (12 in.) of the platform enclosure Wwalls
and presgnts a pinching, shearing, or crushing-hazard,
a smooth fontinuous surface shall be provided extending
from the lower landing to a height of not less than 1100
mm (42 in.) above the top landing. Wherexan obstruction
or surfacelis between 1100 mm (42 in{) annd 2000 mm (79
in.) above the top landing, a smoagth, continuous surface
shall be pyovided extending from the lower landing to a
heightofrfotless than 75 mm(38 in.) above the obstruction.
The continuous surface shall-be located on the lift side of
the obstryction not closet‘than 50 mm (2 in.) to the plat-
form enclpsure walls.

2.1.3 Runway Enclosure Not Provided

2.1.3{1 The runway entrance shall be guarded at the

2.1.3.3 A smooth vertical surface shall be provided
from the top terminal landing sill and any interme¢diate
landing sill to not less than 25 mm (1 im)\below the
level of the platform floor on the lower ‘mechgnical
stop. Where a pit is provided and is)less than 25 mm
(1 in.) in depth, the surface shall‘extend to the pit
floor. Openings necessary for,opeération shall reject a
ball 12 mm (0.5 in.) in diametex
The surface shall be capable‘of withstanding a forde 330

N (75 1bf) ona 100 mm x 100 mm (4 in. x 4 in.) surfage and
have deflection less than.20 mm (0.75 in.) in any lodation.
The surface shall fiet be permanently deformed when a
force of 550 N_(125 1bf) is applied on any 100 mm Kk 100
mm (4 in. x.4\in.) area.
Projections from the vertical surface shall not exdeed 5
mm (0.20 in.); projections exceeding 2 mm (0.08 in.] shall
be beveled at an angle of 15 deg or less to the line of fravel.
The clearance between the platform edge and the lapding
sill or any vertical surface of the hoistway shall be n¢t less
than 10 mm (0.375 in.) nor more than 20 mm (0.7p in.).

2.1.3.4 The side of the platform providing access to
the lower landing shall be guarded in accordance with the
requirements of 2.1.3.4.1 or 2.1.3.4.2.

2.1.3.4.1 The lower landing side of the platform
shall be guarded by a platform door of unperforated
construction. The door shall be self-closing, at|least
1100 mm (42 in.) high, and withstand, without permpnent
deformation, a force of 550 N (125 Ibf) ona 100 mm|x 100
mm (4 in. x 4 in.) area.

2.1.3.4.2 The lower landing side of the platform

shall be guarded by a powered, retractable passgnger
restraining arm(s) conforming to the following:
(a) The arm(s) shall be located above the leading
of the platform on the lower landing side at a height pf not
less than 800 mm (32 in.) or greater than 1000 mmm (38

edge

upper lan
door shall be self-closing, at least 1 100 mm (42 in.) high,
and withstand, without permanent deformation, a force of
550 N (125 Ibf) applied on a 100 mm x 100 mm (4 in. x 4
in.) area. The lift side of the door and sill shall present a
smooth surface located not closer than 10 mm (0.375 in.)
nor more than 20 mm (0.75 in.) from the access edge of the
platform floor.
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in.). Gaps between the adjacent ends of arm sections or the
end of arm sections and the lift sidewall shall not exceed
100 mm (4 in.) when the arms are in their guarding posi-
tion.

(b) The arm(s) shall be of smooth construction with all
edges rounded. They shall not be permanently deformed
when aforce of 300 N (66 1bf) is applied on any point along
the length of the arms in any direction. In addition, they
shall notbe permanently deformed when a force of 1000 N
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(225 1bf) is applied in the horizontal direction along the
centerline of the platform.

(c) Each retractable arm shall be mechanically locked
and monitored by an electric contact, which shall stop the
movement of the platform within 50 mm (2 in.) of travel
away from any landing if the arm is not in its locked
guarding position. Means shall be provided to manually
unlock the retractable arm(s) for emergency evacuation

purposes. The unlocking mechanism shall not be readily
accespible-te-the-passenger

permitted to operate away from the obstruction. Down-
ward motion shall be permitted to resume when the
obstruction is removed.

2.1.3.6.2 The underside of the platform shall be
equipped with a bellows or similar device that shall not be
permanently deformed when a force of 550 N (125 1bf) is
applied on any 100 mm x 100 mm (4 in. x 4 in.) area.
Deflection of the bellows due to a force of 330 N (75
1bf) applied on any 100 mm x 100 mm (4 in. x 4 in.)

passen Ser:
(d)| Control shall be by means of a continuous-pressure
devicg. The closing speed shall not exceed 0.3 m/s (1 ft/

sec) &s measured at the fastest point. The force necessary
to prgvent closing of the arm(s) shall not exceed 140 N (30
Ibf) as measured at the midpoint across the arm at the
boarding end of the platform. The arm(s) may operate
in the direction away from an obstruction.

(e)| A retractable ramp shall be provided in confor-
mancge with 2.1.8.2.

2.1.3.5 The sides of the platform not used for
entrance or exit shall be guarded by walls of smooth
constfuction with no openings, other than those necessary
for the operation of the lift, to a height of atleast 1 100 mm
(42 iyn.). Those openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter. A grab bar
extending the full length of either side guard shall be
provided at a height of 850 mm (34 in.) to 1000 mm
(38 in.).

Th¢ running clearance between the platform enclosure
wallsfand the machine housing or any other rigid sutface
shall be not less than 50 mm (2 in.). Where an obstruction
or sufrface less than 1100 mm (42 in.) above’'the top
landihg other than the machine housing is-within 300
mm ([L2 in.) of the platform enclosure walls and presents
a pinghing, shearing, or crushing hazard, a smooth contin-
uous purface shall be provided exterding from the lower
landing to a height of notless than 1100 mm (42 in.) above
the tpp landing. Where afi obstruction or surface is
between 1100 mm (42.in.) and 2000 mm (80 in.)
above the top landing;*a smooth continuous surface
shall pe provided extending from the lower landing to
a height of not less'than 75 mm (3 in.) above the obstruc-
tion.

4.1.376" The underside of the platform shall be
guarfled~in accordance with the requirements of

area shall not exceed 75 mm (3 in.) or the.djstance to
contact an internal moving component 6ther than the
bellows support mechanism, whicheverisless. Deflection
shall be measured with the platform at the uppermost
landing.

(a) The upper attachment point of the bellows shall be
permitted to be inset from the outer edge of thg platform,
provided that the exposed. afea of the underdide of the
platform is equipped_with a device that conforms to
2.1.3.6.1.

(b) Deflectiongreater than that allowed by 2.1.3.6.2
shall be permitted, provided that any additional|deflection
actuates a senging device that causes the electri¢ power to
be remoyed from the driving-machine motor arld brake, if
provided, and causes the platform to stop its Jownward
motjon within 50 mm (2 in.). Downward motign shall be
pérmitted to resume when the bellows is returned to its
normal condition.

2.1.3.6.3 A force-sensitive safety surfage shall be
provided covering the entire floor area directlyfunder the
moving platform plus 75 mm (3 in.) beyond anly exposed
platform edge. The device shall prevent downwdrd motion
of the platform when activated by a force not tojexceed 70
N (15 Ibf) applied anywhere on its surface. The ljft shall be
permitted to operate in the upward direction. Jownward
motion shall be permitted to resume when the force is
removed.

2.1.3.7 Theclearance between the platform floor and
the upper landing sill shall be not less than 10 rhm (0.375
in.) nor more than 20 mm (0.75 in.).

2.1.3.8 All doors, except as provided in 2.1.3.9, shall
be provided with a combination mechanical lock and elec-
tric contact. Locking devices shall be protect¢d against
tampering from the landing side. The locking devices
shall permit a door to be opened only if the platform

2.1.3.6.1, 2.1.3.6.2, or 2.1.3.6.3.

2.1.3.6.1 The underside of the platform shall be
equipped with a device that, if the platform is obstructed
anywhere on its underside in its downward travel, shall
cause electric power to be removed from the driving-
machine motor and brake, if provided, and cause the plat-
form to stop its downward motion within 50 mm (2 in.).
The stroke of the device shall be notless than the stopping
distance of the platform. The force required to operate the
device shall not exceed 70 N (15 1bf). The lift shall be
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floor is within 50 mm (Z in.) of the respective landing.
The platform shall be permitted to move away from
the landing under control of the normal operating
device if the door is closed but not locked, provided
that the devices will cause the platform to stop if it
moves away from the landing more than 50 mm (2 in.)
before the door is locked.

2.1.3.8.1 Door-locking devices shall comply with
2.1.1.4.1.
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2.1.3.9 Where the lift is installed at a location that
does not have guard rails at the upper landing as allowed
by building codes (see definition), the requirements of
2.1.3.1 through 2.1.3.3 shall be permitted to be omitted
when platform gates are provided. They shall extend
to a height at least equal to the top terminal landing
height plus 150 mm (6 in.) measured when the platform
is atits lowest position. The gates shall be of unperforated
construction, be self-closing, and be provided with electric

width of the landing entrance and of a height not less than
150 mm (6 in.).

2.1.4.3 The area under the platform shall be fully
enclosed by smooth guards, either telescoping or
stationary, on all accessible platform sides. The guards
shall withstand, without permanent deformation, a
force of 550 N (125 Ibf) applied on any 100 mm x 100
mm (4 in. x 4 in.) area. Shutter-type (telescoping)
guards, if provided, shall be securely fastened to the

contacts tp+ f 5 lower landing level and to the platform. Openings jteces-
are not dlosed. The gates shall not be permanently sary for operation of guards shall reject a ball 12 i (0.5

deformed when a force of 550 N (125 1bf) is applied
on any 100 mm x 100 mm (4 in. x 4 in.) area.

2.1.3.10 The requirements of 2.1.3.7 shall be
permitted to be increased to 75 mm (3 in.) if a platform
gate complying with 2.1.3.9 and an automatically folding
ramp to gervice the upper landing is provided. When
deployed| the ramp shall have a minimum overlap at
the upper|andingsill of 50 mm (2 in.) and shall be substan-
tially leve]. It shall be provided with an electric contact,
which will stop the movement of the platform within 150
mm (6 in]) of travel away from the upper landing if the
ramp has|failed to rise to its retracted position.

2.1.4 Courtroom Lifts

2.1.4]1 The runway entrance shall be guarded at the
uppermodt landing by a door of unperforated construc-
tion. The [door shall be self-closing or power operated,
at a height not less than 900 mm (36 in.), and shall with-
stand, without permanent deformation, a force of 550"N
(125 1bf) gpplied on any 100 mm x 100 mm (4 in. x4:in.)
area. Thelift side of the door and sill shall presenta stooth
surface logated not closer than 10 mm (0.375 in.) or more
than 20 mm (0.75 in.) from the access edge.ofthe platform
floor.

2.1.4{2 Intermediate landing entrances shall be
guarded [in accordance withthe requirements of
2.1.4.2.1 gr 2.1.4.2.2.

2.1.4.2.1 The runway entrance at any inter-
mediate landing entrance shall be guarded by a self-
closing orjpower-operated door of unperforated construc-
tion not wider than the entrance to the platform plus 25
mm (1in.}). The-door shall be a minimum height of 150 mm
(61in.) and|extend to the top landing plus 75 mm (3 in.). The

in.) in diameter.

2.1.4.4 A smooth vertical surface shall be provided
from the top terminal landing sill and‘any intermé¢diate
landing sill to not less than 25 mim (1 in.) below the
level of the platform floor ofvthe lower mechgnical
stop. Where a pit is provided and is less than 25 mm
(1 in.) in depth, the surface shall extend to the pit
floor. Openings necessary for operation shall reject a
ball 12 mm (0.5 in.) in’ diameter.
The surface shall\be capable of withstanding a fojrce of
330N (75 1bf)ona100 mm x 100 mm (4 in. x 4 in.) sqrface
and have deflection less than 20 mm (0.75 in.) in any loca-
tion. The surface shall not be permanently deformedwhen
aforce@f 550 N (125 Ibf) is applied on any 100 mm x 100
mm*(4 in. x 4 in.) area.
Projections from the vertical surface shall not exdeed 5
mm (0.20 in.), and projections exceeding 2 mm (0.(8 in.)
shall be beveled at an angle of 15 deg or less to the line of
travel. The clearance between the platform edgg and
landing sill or any vertical surface of the hoidtway
shall be not less than 10 mm (0.375 in.) nor more
than 20 mm (0.75 in.).

2.1.4.5 The runway entrance shall be guarded jat the
lower landing by a door of unperforated constructioh. The
door shall be self-closing or power operated, at a leight
notlessthan 900 mm (36in.), and shall withstand, without
permanent deformation, aforce of 550 N (125 1bf) onla 100
mm x 100 mm (4 in. x 4 in.) area. The clearance befween
the lower landing door and platform edge shall be n¢t less
than 10 mm (0.375 in.) nor more than 20 mm (0.7p in.).

2.1.4.6 The sides of the platform not usdd for
entrance or exit shall be guarded by stationary runway
or platform-mounted sidewalls of solid constryction

lift side of‘the-door-and-sittshalt 1223 esentasmoothsurface
located not closer than 10 mm (0.375 in.) nor more than 20
mm (0.75 in.) from the edge of the platform floor.

2.1.4.2.2 Any intermediate landing entrance shall
be guarded by a self-closing or power-operated guard of
smooth, solid construction not wider than the entrance to
the platform plus 25 mm (1 in.) and of a height not less
than 150 mm (6 in.). The side of the platform facing the
intermediate landing shall be provided with a platform-
mounted guard of smooth, solid construction, at least the

Wwith no openings, other than those necessary for the
operation of the lift. Those openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter. Plat-
form-mounted sidewalls shall be at a height not less than
900 mm (36 in.). The running clearance between a plat-
form-mounted sidewall and stationary surfaces shall be
not less than 50 mm (2 in.) nor more than 75 mm (3 in.).
Stationary runway sidewalls shall be at a height not less
than 900 mm (36 in.) above the lower landing. The clear-
ance between stationary runway sidewalls and the
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platform shall be notless than 10 mm (0.375 in.) nor more
than 20 mm (0.75 in.).

2.1.4.7 All doors/guards shall be provided with a
combination mechanical lock and electric contact.
Locking devices shall be protected against tampering
from the landing side. The locking devices shall permit
a door/guard to be opened only if the platform floor is
within 50 mm (2 in.) of the respective landing. The plat-
form shall be permitted to move away from the landing

The fascia shall fully guard the three fixed sides of the
platform.

The surface shall not be permanently deformed when a
force of 550 N (125 1bf) is applied on any 100 mm x 100
mm (4 in. x 4 in.) area.

The clearance between the vertical fascia and platform
edge shall be notlessthan 10 mm (0.375 in.) nor more than
20 mm (0.75 in.).

2.1.6.2 Each edge of the platform shall have an edge

under control of the normal operating device if the door/
guard is closed but not locked, provided that the devices
will cpuse the platform to stop if it moves away from the
landing more than 50 mm (2 in.) before the door/guard is
lockedl.

2.1.4.7.1 Door-locking devices shall comply with

2.1.1.4.1.

2.1/5 Relocatable Lifts

24.1.5.1 Relocatable lifts shall comply with section 2
and with 2.1.5.2 through 2.1.5.6.

2.1.5.2 Level Surface. A device shall be provided to
prevent the lift from operating if it is out of level more than
1:20 [5%) in any direction.

2.1.5.3 Stability. When the relocatable lift is placed
on anfincline equal to 1:20 (5%) in any direction, the unse-
cured lift shall not tip over if a horizontal force of 550 N
(125 |bf) is applied to the uppermost part of the lift in any
direction, both with the full load centered in any of thefour
quadrants of the platform floor at maximum trawvel height
and with no load.

2.1.5.4 Alignment. A sign shall be securely fastened
to thelift in alocation conspicuous to personnel setting up
the relocatable lift stating: “Align lift with the upper
landing edge per manufacturer’s\instructions.”

2.1.5.5 Electrical Connection. A disconnecting
mears in accordance with"ANSI/NFPA 70 shall be
provifed as part of the.lift.

2.1.5.6 Wheels:\bhifts that have wheels shall be oper-
able gqnly when the wheels are removed or retracted. The
whee|s shall net bear any load while the lift is in operation.

2.116 Performance Area Lifts. Performance area lifts
shall |be/permitted only where the building codes do

treatmentwitha 6 mm = 1 mm (0.25 in. + 0.044in.) rise. This
edge treatment shall have beveled edges(on-Hoth sides,
and shall be an anti-slip surface of ascolor im contrast
to the platform surface.

2.1.6.3 The upper level landing shall havg a distinc-
tive marking stripe at each edge next to th¢ opening
created by the platform,Such stripe shall bg not less
than 25 mm (1 in.) nor"more than 50 mm (2[in.) wide.
The edge treatment.shall be an anti-slip sufface of a
color in contrast te the surrounding surfaces.
The upper landing edges shall be equipped|with LED
warning lights\that are activated when the pjatform is
away from the upper landing. The lights shpll be not
more than 150 mm (6 in.) apart and shall n¢t present
a tripping hazard.

2.1.6.4 A beeping or voice-audible signal shall
operate whenever the platform is in motion|and shall
sound 2 s before the platform begins to move. The
audible signaling device shall have a rated soungl pressure
rating of not less than 50 dBA nor greater than|60 dBA at
1500 mm (60 in.) from the platform.

2.1.6.5 The area under the accessible platform side
shall be fully enclosed on the lower landing accegs side by a
smooth guard, either telescoping or stationary. [The guard
shall withstand, without permanent deformati¢n, a force
of 550 N (125 Ibf) applied on any 100 mm x 10 mm (4 in.
x 4 in.) area. A shutter-type (telescoping)|guard, if
provided, shall be securely fastened to the lower
landing level and to the platform. Openings hecessary
for operation of guards shall reject a ball 11 mm (0.5
in.) in diameter.

2.1.7 Pipesin Runway Vicinity. Pipes conveyjing steam,
gas, or liquids that, if discharged into the runway, would
endanger life or health shall not be permitted,

not require a railing at the upper level.

2.1.6.1 Theliftplatformshall be surrounded on three
sides by the fixed upper level landing, vertical surface(s),
or a wall.

A smooth vertical fascia shall be provided from the top
terminal landing sill to the level of the bottom terminal
landing sill. Intermediate landings shall not be permitted.

The vertical fascia shall be a bright, contrasting color.
Openings necessary for operation shall rejectaball 12 mm
(0.5 in.) in diameter.
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2.1.8 Lower Level Access Ramps and Pits. Lifts shall be
permitted to have a pit. Unenclosed pits shall not exceed
100 mm (4 in.) in depth. Where a pit is not provided, a
floor-mounted or retractable platform floor-mounted
ramp shall be provided in accordance with 2.1.8.1 or
2.1.8.2.

2.1.8.1 Ramping inclinations for floor-mounted
ramps shall be not greater than
(a) 1 in 8 for heights up to 75 mm (3 in.)
(b) 1 in 10 for heights up to 100 mm (4 in.)
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(c) 1in 12 for heights greater than 100 mm (4 in.)

2.1.8.2 Retractable ramps shall be automatically

actuated to a position of 70 deg minimum from horizontal
and shall remain in their elevated position until the plat-
form returns to the landing. When in use, the inclination of
the ramps shall be not greater than

(a) 1 in 4 for heights up to 50 mm (2 in.)

(b) 1 in 6 for heights up to 65 mm (2.5 in.)

(c) 1 in 8 for heights up to 75 mm (3 in.)

zontally from the means to unlock the egress door from the
pit.

Pitaccess by aladder shall notbe permitted when the pit
floor is more than 3000 mm (120 in.) below the sill of the
access door.

2.1.8.5.2 A separate pit access door, when

provided, shall be subject to the following requirements:

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

(d) 1 in 10 for heights up to 100 mm (4 in.)
(e) 1 i1 12 for heights greater than 100 mm (4 in.)

2.1.8/3 On lifts installed exterior to a building,
permaner]t provisions shall be made to prevent accumu-
lation of {vater in the pit.

2.1.84 Where the pit extends more than 150 mm (6
in.) below the sill of the lowest runway entrance door,
there shall be installed within 600 mm (24 in.) of the
pit floor

(a) ap
providing
at the pit
to be accq

(b) atl
tacle.

2.1.8

ermanent, externally guarded lighting fixture,
illumination of not less than 100 Ix (10 fc)
floor. The light switch shall be so located as
ssible from the pit access door.

bast one 125-V, single-phase GFI duplex recep-

5 For lifts conforming to the requirements of
2.1.10r 2.1.2, access to pits shall be by means of the lowest
runway entrance door or by means of a separate pit access
door in akccordance with 2.1.8.5.1 or 2.1.8.5.2. A stop

switch mleeting the requirements of 2.10.6 shall, be
installed yithin the runway enclosure where it is dcces-
sible from the pit access door.

2.1.8.5.1 Where access is through, the lowest
runway entrance door and the pit extends more than
900 mm (35 in.) below the sill of the Towest runway
entrance gloor, a fixed vertical ladder, of noncombustible
material, Jocated within reach of theaccess door, shall be
installed in the pit. The ladder shall extend not less than
1200 mm (48 in.) above thessill of the access door. The
rungs, cleats, or steps shall be a minimum of 400 mm (16
in.) wide.| When unavoidable obstructions are encoun-
tered, the width shall be permitted to be decreased to
less than 400 _mm*(16 in.). The reduced width shall be
as wide 3s.the’available space permits, but not less
than 225mm (9 in he
be spaced 300 mm (12 in.) on center. A clear distance
of not less than 180 mm (7 in.) from the centerline of
the rungs, cleats, or steps to the nearest permanent
object in back of the ladder shall be provided. When
unavoidable obstructions are encountered, the distance
shall be permitted to be reduced to 115 mm (4.5 in.).
Side rails, if provided, shall have a clear distance of not
less than 115 mm (4.5 in.) from their centerline to the
nearest permanent object. The nearest point of the
ladder shall be within 1000 mm (39 in.), measured hori-
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(b) If the door swings out, and the lowest struetyral or
mechanical part, equipment, or device installeéd beneath
the platform, except guide shoes or rollersror.safefy jaw
assemblies, projects below the top of the Separalte pit
access door opening when the carCis-level with the
bottom terminal landing

(1) an electric contact shall bé provided to prlevent
operation of the lift when the\deor is open
(2) the door shall be previded with a vision papel(s)
that is glazed with clear wired glass not less than p mm
(0.251in.) thick, will rejectaball 150 mm (6 in.) in diatheter,
and has an area not more than 0.03 m? (47 in.%)

(c) The doorshall provide a minimum opening of 750
mm (29.5 in.) in width and 1 825 mm (72 in.) in height.

(d) Thedoor sill shall be not more 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 the inside of the pit without a key. Such doors shall be
kept closed and locked.

2.1.8.6 Where the distance from the pit floor to the
underside of the platform exceeds 2 100 mm (83 in.) with
the platform at the lowestlanding, a means shall be pgrma-
nently installed or permanently stored in the pit to prjovide

access to the equipment on the underside of the platform.

2.1.9 Electrical Equipment and Wiring

t and
70.

2.1.9.1 The installation of electrical equipmer
wiring shall conform to the requirements of NFPA

2.1.9.2 Electrical equipment shall be certified fo the

requirements of CAN/CSA-B44.1/ASME A17.5.

2.1.10 Structural Support. The structure on whi¢h the
equipment is installed shall be capable of safely
supporting the loads imposed.

1 R ERIAY At B A crearance
throughout the range of travel shall be not less than
2000 mm (79 in.) as measured vertically from the plat-
form floor.

2.2 Guide Rails

Guide rails shall conform to the requirements of 2.2.1
through 2.2.7. Where tee rails are provided, they shall also
conform to the requirements of 2.2.8 and 2.2.9. Rail joints
shall be designed to maintain the accuracy of the rail
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alignment and to withstand the stress and deflection
limitations stipulated in 2.2.4.

2.2.1 Material. Guide rails, guide-rail brackets, rail
clips, fishplates, and their fastenings shall be of steel
or other metals conforming to the requirements of 2.2.
Where steel may present an accident hazard, as in chem-
ical or explosive plants, guide rails shall be permitted to be
of selected wood or other suitable nonmetallic materials.

from the guide rails if either the platform or counterweight
reaches its extreme limit of travel.

2.2.7 Design and Strength of Brackets and Supports.?
The building construction forming the supports for the
guide rails, and the guide-rail brackets, shall be designed
to safely withstand the application of the platform or coun-
terweight safety when stopping the platform and its rated
load or the counterweight; and shall withstand the forces
specified in 2.2.4.2 within the deflection limits specified.

2.2r2Requirements for Steet, Where Used

2.2.2.1 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
havinig an elongation of not less than 22% in a length of 50
mm (2 in.).

2.2.2.2 Bolts shall conform to ASTM A307.
2.2.2.3 Rivets shall conform to ASTM A502.

2.2.3 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
defle¢tions are not more than, the values specified in
this section, and provided that cast iron is not used.

2.2l4 Stresses and Deflections

2.2.4.1 Guide Rails. For steels conforming to the re-
quirements of 2.2.2, the stresses in a guide rail or in the rajl
and its reinforcement, due to the horizontal foreces
imposed on the rail during loading, unloading, or
running, calculated without impact, shall notlexceed
100 MPa (15,000 psi), and the deflection shall not
exceed 6 mm (0.25 in.).

Where steels of greater strength than‘those specified in
2.2.2 pre used, the stresses specified’shall be permitted to
be indreased proportionately based en'the ratio of the ulti-
mate [strengths.

2.2.4.2 Brackets, Fastenings, and Supports. The
guidefrail brackets, theirfastenings, and supports, such
as bu]lding beams and.walls, shall be capable of resisting
the hoprizontal for¢es imposed by rated load with a total
defleqtion to thépoint of support not in excess of 3 mm
(0.12p in.),

2.2|5_Guide-Rail Surfaces. Guide-rail surfaces used for
guidi i ici
smooth and true to operate properly with the guiding
members. Those surfaces that the platform or counter-
weight safeties engage shall be smooth and true within
the tolerances required to ensure proper safety applica-
tion without excessive retardation or excessive out-of-
level platform floor conditions resulting.

2.2.6 Overall Length of Guide Rails. The platform and
counterweight guide rails shall extend at the top and
bottom to prevent the guiding members from disengaging
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Where necessary, the building constructiop shall be
reinforced to provide adequate support for'the‘guide rails.

2.2.8 Bracket Fastenings. Guide-rail brackets shall be
secured to their supporting structure by meansfof bolts or
rivets, or by welding. Fastening bolts and bolt holes in
brackets and their supportingzbeams shall conform to
the requirements of 2.2.9./Welding, where used, shall
conform to the requirements of 9.1.

2.2.9 Fastening of Guide Rails to Rail Bracklets. Guide
rails shall be secured to their brackets by clips| welds, or
bolts. Bolts uséd for fastening shall be of such sfrength as
to withstand the forces specified in 2.2.4.2 anf 2.2.7.

Weldinglwhere used, shall conform to the reqirements
of 9.1,

2:3“Driving Means and Sheaves

The driving means shall be one of the follo

(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plunger hydraulic

(h) roped-hydraulic

(i) lever hydraulic

(j) lever screw

(k) friction

Driving means using a combination of tw¢ or more
means shall conform to all applicable requirgments of
the respective means unless stated otherwise

ving:

2.3.1 General Requirements

static load
m, ropes,
design of
driving machines and sheaves, including fasteners trans-
mitting load, shall be not less than 8 for steel, bronze, or
other metals having an elongation of less than 14% in a
length of 50 mm (2 in.) or 10 for cast iron or other metals
having an elongation ofless than 14% in alength of 50 mm

2.3.1.1 The factor of safety, based on the
(the rated load plus the weight of the platfo

’ )

2 Runway enclosure walls of brick, terra cotta, and similar materials,
used in buildings of steel and concrete construction, are usually insuffi-
cientin strength to form, by themselves, adequate supports for the guide
rails.
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(2 in.). Other factors of safety for specific driving means
are further specified in section 8.

2.3.1.2 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 rela-
tive motion between rigidly joined components transmit-
ting load.

Where flexible couplings are used to transmit load,

2.3.5 Machine Framework and Base. The machine
framework, base, and fastenings to the buildings,
where used, shall be of metal construction, have a
factor of safety of not less than 5 based on the rated
load, and shall be secured in place with support provided
to limit their deflections to 6 mm (0.25 in.) maximum in
any direction under rated load. Cast iron shall not be used.

2.3.6 Guarding of Guiding Members. The guiding
members shall be guarded to prevent accidental

means shpll be provided to prevent disengagement of
the coupling components in the event of failure or exces-
sive moti¢n in the flexible connection.

A fillet phall be provided at any point of change in the
diameter pf driving-machine shafts and sheave shafts to
prevent egcessive stress concentrations in the shafts.

Shafts fhat support drums, sheaves, gears, couplings,
and other members, and which transmit torque, shall
be provided with tight-fitting keys.

2.3.1}3 Friction gearing, clutch mechanisms, or
couplingp shall not be used to connect a driving-
machine drum or sheave to the main driving mechanism.

2.3.144 Worm gearing having castiron teeth shall not
be used opn the driving machine.

2.3.15 Driving-machine chains and sprockets shall
be of stee] and shall conform in design and dimensions to
the requifements of ASME B29.1.

2.3.146 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves used with suspension and
compensdting ropes shall be of metal, shall be proyided
with finished grooves for ropes, or shall be permitted'to be
lined with nonmetallic groove material, and have/a pitch
diameter |of not less than 30 times the didmeter of the
suspensiqn ropes. Where 8 x 19 steelrope or 7 x 19
steel aircraft cable is used, the pit¢h diameter of the
drums anfl sheaves shall be permitted to be reduced to
21 times the diameter of the rapé or cable.

Where the grooves are uséd to transmit power, suffi-
cient traction shall be provided between the rope and
groove, ahd in the event of nonmetallic lining failure,
between the rope and'the remaining sheave groove, to
safely stap and Held the platform with 125% of the
rated load.

2.3.2 Hydraulic Driving Machines. Direct-plunger

contact. Any opening necessary in guards for operation
shall reject a ball 20 mm (0.75 in.) in diametér.

2.3.7 Machinery Beams and Supports

2.3.7.1 Allmachinery and sheavesshall be supgorted
and secured to prevent any part.becoming loogse or
displaced. Beams directly supporting machinery| shall
be of steel or reinforced concrete.

2.3.7.2 Overheadtbeams and sheaves shill be
designed for not less’than the total load on overhead
beams, which shall*be assumed to be equal tp the
weight of all apparatus resting on the beams| plus
twice the makimum load suspended from the bgams.
The load resting on the beams shall include the conpplete
weights of.the driving machine, sheaves, controllef, etc.
The lpad suspended from the beams shall include the
sum of the tensionsin all ropes suspended from the beams.

2.3.7.3 Thedrivingmachine or sheaves, exceptjdlers
or deflecting sheaves with their guards and frames| shall
not be fastened to the underside of the supporting heams
at the top of the runway.

d for
hung

2.3.7.4 Cast iron in tension shall not be usg
supporting members for sheaves where they are
beneath beams.

2.3.8 Guarding of Driving Machines and Suspension
Means. The driving machine and suspension meang shall
be guarded to prevent accidental contact. Any opening
required for operation shall reject a ball 20 mm |(0.75
in.) in diameter. Access shall be provided for inspg¢cting
and servicing. Any guard(s) required to be remov¢d for
inspecting and servicing shall be secured in place |using
tamper-resistant fasteners or other tamper-res|stant
means.

2.3.9 Indirect-Drive Machines. Indirect-firive

hydraulic driving machines, where used, shall conform
to the requirements of 8.1, except 8.1.2. Roped-hydraulic
and chain-hydraulic machines shall also conform to the
requirements of 8.1 except for 8.1.1, 8.1.3, and 8.1.4.3.

2.3.3 Screw Machines. Screw machines, where used,
shall conform to 8.2.

2.3.4 Friction Machines. Friction machines, where
used, shall conform to 8.3.
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machines, using V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
2.3.9.1 through 2.3.9.3, except that the requirements of
2.3.9.2 shall be permitted to be omitted if a self-
locking drive meeting the requirements of 2.4.3 is
provided. If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

2.3.9.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated breaking
strength and a factor of safety of 10. Chain and sprocket
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sets shall be selected on the basis of recommendations set
forth in the Supplementary Information section of ASME
B29.1, using a service factor of 2. Offset links in chain are
not permitted.

Sprockets in a chain-drive set and also a driven set shall
be assembled onto a common hub, with teeth cut in-line
after assembly to ensure equal load distribution on all
chains. Tooth sheaves for a belt drive shall be constructed

in a manner to ensure equal load distribution on each belt
in the~settload-determinationforbeoth-the-beltand-chain

(a) steel or iron wire rope

(b) steel aircraft cable

(c) chain

(d) hydraulic

(e) rack and pinion

(f) screw

(g) friction machine guides and rollers

(h) lever

Suspension and support means using a combination of

sets shall be based on the maximum static loading on the
platfgrm, which is the full load in the platform at rest and at
a posjition in the runway that creates the greatest load,
includling either the platform or counterweight resting
on it{ buffer.

Chgin drives and belt drives shall be guarded to protect
againpt accidental contact and to prevent foreign objects
from [interfering with drives.

2.3.9.2 Monitoring and Brake Location. Each belt or
chainlin a set shall be continuously monitored by a broken
belt gr chain device that shall function to automatically
interfupt power to the machine and apply the brake if
any belt or chain in the set breaks or becomes excessively
slack|The driving machine brake shall be located on the
traction sheave or drum assembly side of the driving
machjne so as to be fully effective if the entire belt set
or chpin set should break.

2.3.9.3 Replacement of Belts or Chains. If one belt ox:
chain| of a set is worn, stretched, or damaged so as to
require replacement, the entire set shall be replaced.
Sprodkets and toothed sheaves shall also be-réplaced if
worn

2.4 Driving-Machine Brakes

2.4.1 Driving machines, except-hydraulic, shall be
equifped with friction brakes-directly attached to the
drivimg means through a contihuous shaft, mechanical
coupling, or toothed gearihg applied by springs, or by
gravity, and released electrically.

2.4
volta
the b
the o

.2 A singl€ ground or short circuit, a counter
e, or a motor-field discharge shall not prevent
Fake magnét from allowing the brake to set when
perating device is placed in the stop position.

twe-ormeremeansshal-ceonformto-allapplicable require_
Vo-erefre-meahsSStareeiorto-dra

2! pplicab
ments of the respective means unless statéd\@therwise.

2.5.1.2 Steel tapes or welded link chains shall not be

used as suspension means.

2.5.1.3 Where ropes or chains are used| no fewer

than two shall be provided.

2.5.1.4 For rated lodads-ap to 230 kg (500(1b), ropes
shall have a minimum_diameter of 6 mm (0.2)5 in.) and
chains shall have a yinimum pitch of 12 mn} (0.5 in.).
For higher rated-loads, ropes shall have a minimum
diameter of 10ymm (0.375 in.) and chains shpll have a
minimum pitch of 15 mm (0.625 in.).

2.5.2 Factors of Safety. The suspension and support
meansshall have a factor of safety of not less than 7 based
on(the tension or forces exerted on the suspension and
support means when raising the rated load. When the plat-
form and counterweight are suspended by steelropes and
the driving means between the machine and thE counter-
weight is an endless roller-type chain, the factofr of safety
of such chain shall be not less than 8, based or] the rated
load. See section 8 for special requirements for jparticular
drive systems.

2.5.3 Arc of Contact of Suspension Means op Sheaves
and Sprockets. The arc of contact of a wire ropq on a trac-
tion sheave shall be sufficient to produce adeduate trac-
tion under all load conditions. The arc of contact of a chain
on a driving sprocket shall be not less than 1#0 deg.

2.5.4 Spare Rope Turns on Winding Drums. All wire
ropes of winding drum machines shall have not less than
one full turn of the rope on the drum when the pjatform or
counterweight has reached its limit of possible qvertravel.

2.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends of wire ropes shall be secured onfthe inside

2.4.3 (A machine brake is not required if a self-lockin mps or by

drive using a lead screw, worm, or other positive gearing
that will stop and hold the platform with the rated load
within 100 mm (4 in.) of down travel after the power is
removed is provided.

2.5 Suspension and Support Means
2.5.1 General Requirements

2.5.1.1 Suspension and support means shall be one
or more of the following:
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tapered babbitted sockets, or by other means approved by
the authority having jurisdiction.

2.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension ropes shall not be length-
ened or repaired by splicing. Broken or worn suspension
chains shall not be repaired. If one rope or chain of a set is
worn or damaged and requires replacement, the entire set
of ropes or chains shall be replaced. Ifa chain or sprocket is
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replaced due to wear, all chains and sprockets shall be
replaced.

2.5.7 Fastening of Rope Suspension Means to Plat-
form. The platform ends of wire ropes shall be fastened
in a return loop by properly made individual tapered
babbitted sockets or properly attached fittings as recom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall notbe used. Tapered babbitted rope sockets and
the method of babbitting shall conform to the require-

2.6.5 Floor Area. The inside net floor area of lifts
conforming to 2.1.1 through 2.1.3 and 2.1.6 shall not
exceed 1.7 m? (18 ft?). The inside net floor area of lifts
conforming to 2.1.4 shall not exceed 2.3 m? (25 ft?).

2.6.6 Illumination

2.6.6.1 Atthe threshold ofthe floor, with the landing
door open, the minimum illumination shall be notless than
50 Ix (5 fc).

ments of P.8.

2.5.8 Quarding. All suspension means shall be guarded
againstactidental contact. Suspension means that operate
within a ghide or track and travel at the same speed and in
the same [direction as the platform shall be considered
suitably guarded.

2.6 Platforms

2.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less
than 5 bdsed on the rated load. The floor shall be of
metal or wood construction with a nonskid surface.

2.6.2 Securing of Enclosures. Enclosures are required
on all platforms, except for lifts complying with 2.1.6. The
enclosurg shall be securely fastened to the floor and
supported so that it cannot loosen or become displaced
in ordinary service, on the application of the platform
safety, or|on buffer engagement. The enclosure shall be
constructed so that removable portions cannot be
dismantled from within the platform.

Enclosyre linings, decorative panels, light fixtures; and
other apppratus or equipment attached to the gnclosure
shall be sgcurely fastened and supported so that they will
not loosen or become displaced in ordinary-service, on
platform safety application, or on buffer engagement.

Panels gttached to the enclosure for'decorative or other
purposes shall not be unfastened from inside the platform
by the us€ of common tools. Panels'with perforations that
would rej¢ctaball greater than'¥2 mm (0.5 in.) in diameter
shall be rgmoved from ingide the platform. The enclosure
used for ganel hanging or'support shall have permanent
means to |prevent straight-through passage beyond the
running clearance,

2.6.3 Strength and Deflection of Enclosure Walls. The
enclosure|lwalls shall be designed and installed to with-

2.6.6.2 Duringoperation, the minimum illumination
on the floor and controls shall be not less than-50,Ix [5 fc).

2.6.6.3 An auxiliary illumination source to prjovide
general illumination of not less than 2:2 1x (0.2 fc) ¢n the
floor and controls shall be provided:
The auxiliary system shall be attomatically activated
when normal illumination pawer fails and shall be
capable of maintaining the-above illumination int¢nsity
for a period of not less-than 4 h and shall u$e no
fewer than two lamps’of ‘approximately equal wattage.

2.6.7 Protection’of Platforms Against Fire. For lifts
that penetrate~asfloor, and when fire-resistive runway
enclosure construction is required by the bulillding
code, the,platform enclosure, which includes the walls,
top, and, floor, shall be protected against fire. Where
the smaterials used for the platform enclosure djo not
have a flame spread ratingless than 75, the platform ¢nclo-
sure shall be protected against fire by one of the follpwing
methods:

(a) covering with sheet steel a minimum of 0.4 mm
(0.0164 in.) in thickness or with equally fire-retardant
material.

(b) painting with an approved fire-retardant [paint
having a flame spread rating of not over 75, appljed in
accordance with the instructions of the manufacturer.
Such ratings shall be based on the test procedure spdcified
in ASTM E8.

A pictograph as shown in Figure 2.6.7 should be posted
over each platform lift corridor call station. The picto-
graph is 125 mm (5 in.) wide and 200 mm (8 in.)| high.

2.6.7.1 Grab rails, operating devices, signal fixgures,
and audio and visual communication devices and| their
housings are not required to conform to 2.6.7.

2.6.8 Afull passenger enclosure shall notbe pernjitted.

stand a force of 330 N (75 Ibf) applied horizontally at any
point on the walls of the enclosure without permanent
deformation or causing the deflection to exceed 25
mm (1 in.).

2.6.4 Useof Castlron. Castiron shall notbe used in the
construction of any load-bearing member of the platform
frame or floor other than for guide shoes and guide shoe
brackets.
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2.6.8.1 Platforms shall be permitted to have a top,
provided the top is non-load-bearing and marked to indi-
cate it cannot sustain a load.

2.6.9 Glass in Platform Enclosures and in Runway
Enclosures. Glass shall be permitted to be used subject
to the requirements of 2.6.9.1 through 2.6.9.4.

2.6.9.1 Glass shall be installed and guarded to
provide adequate protection for passengers in case the
glass panels break or are dislodged.

(20)

(20)
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Figure 2.6.7 Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

24.6.9.2 (Glass shall be(mpunted in the structure so
that the structure, including)the glass in place, shall with-
stand| the required lift'tests without damage.

2.6.9.3 (Glass shall be laminated glass as defined by
ANSI|Z97.1 or» T6°CFR, Part 1201, Section 1201.2 or be
glass[bonded.td a nonpolymeric coating, sheeting, or
film backifig'having the physical integrity to hold the frag-
ment$ ifithe glass breaks. Glass shall be tested and conform

2.7 Capacity, Speed, and Travel

2.7.1 Limitation of Load, Speed, and Travel,
load shall be not less than 250 kg (550 1b) nor more than
475 kg (1,050 Ib). Platforms with a floor greatdr than 1.4
m? (15 ft*) shall have a rated load of not less than 340 kg
(7501b). Platforms with a floor greater than 1.7 fn® (18 ft?)
shall have a rated load of not less than 475 kg {1,050 1b).
The lift shall be capable of sustaining and loweting a load

to the acceptance criteria for [aminated glass as specified
in ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.4. The
glass shall be marked as required by ANSIZ97.1 or 16 CFR,
Part 1201, Section 1201.5.

2.6.9.4 Markings as specified in 2.6.9.3 shall be on
each separate piece of glass, and shall remain visible after
installation.

19

as specified in Figure 9.7. The rated speed shall not exceed
0.15 m/s (30 ft/min). The rated speed of lifts conforming
to 2.1.6 shall not exceed 0.05 m/s (10 ft/min). Travel of
lifts conforming to 2.1.1 and 2.1.2 shall not exceed 4 250
mm (168in.). Travel oflifts conforming to 2.1.3 or shall not
exceed 1 500 mm (60 in.). Travel of lifts conforming to
2.1.4 shall not exceed 600 mm (24 in.). Travel of lifts
conforming to 2.1.6 shall not exceed 375 mm (15 in.).

Therated (20)
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2.7.2 Capacity Plates. A capacity plate stating the
rated load shall be provided by the manufacturer and
fastened in a conspicuous place. The letters and numerals
used shall be not less than 6 mm (0.25 in.) in height.

2.7.3 Data Plates. A data plate shall be provided by the
manufacturer and securely fastened to the machine. The
plate shall state the rated speed, rated load, weight of plat-
form, suspension and support means, date of manufacture,
and manufacturer’s name. Letters and numerals shall be

15% in a length of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved.

2.8.2.2 Springs shall be permitted to be used in the
operation of platform or counterweight safeties. Where
used, and where partially loaded prior to safety operation,
the loading on the spring shall not produce a fiber stress
exceeding one-half the elastic limit of the material. During
operation of the safety, the fiber stress shall not exceed
85% of the elastic limit of the material. Helical springs,

not less tlj\an 6 mm (0.25 in.) in height.

2.7.4 Restriction Sign. A sign shall be securely fastened
ina consp]cuous place at each landing and on the platform.
The sign ghall state “No Freight” in letters not less than 6
mm (0.25 in.) high and shall include the international
symbol off accessibility.

2.8 Safeties and Speed Governors

All plat
permitted
action of
ening of t
tion is by
speed of

orms shall be provided with a safety, except as
in 2.8.8. The safety shall be actuated by the
h speed governor or by the breakage or slack-
e suspension or support means. Where actua-
h governor, the safety shall be set at a maximum
0.4 m/s (75 ft/min). Where actuation is by
breakage|or slackening of the suspension or support
means, the safety shall be set without delay, and indepen-
dent of thle speed governor, if provided.

Safety garts shall conform to the requirements of 2.8.2
and 2.8.3.|Where hoisting ropes are used, the application
of safetieg shall conform to the requirements of 2.8.4:

The application and release of safeties shall conform.to
the requifements of 2.8.5 through 2.8.7.

2.8.1 Ycrew Drive Machines. When screw drive
machines are used, safeties and speed'governors
conforming to 2.8.1 shall be permitted!

2.8.111 The down speed of the.platform shall be
limited, with rated load to not'exceed 0.9 m/s (175
ft/min) in| the event of failur€ of the driving means.

2.8.12 The fall of th€platform in the event of failure
of the drjving nut shall be limited to a distance not
exceeding 12 mm (025 in.), by using a safety nut or

other equiivalenttiieans.

2.8.1
describe

where used, shall be in compression.

2.8.2.3 Safety-rope drums, leading sheaveg, and
their supporting brackets and safety-jaw’ gibs shpll be
permitted to be made of cast iron and“other miletals,
provided such parts have a factor efisafety of not less
than 10.

2.8.2.4 Rope used as a conhéction from the safety to
the governor rope, including yope wound on the spfety-
rope drum, shall be not\less than 3 mm (0.125 in.) in
diameter and shall bevmade of a corrosion-resjstant
metal. The factor ©f safety of the rope shall be nat less
than 5. Tiller-rope) construction shall not be used.

2.8.2.5\ The factors of safety shall be based dn the
maximum_stresses developed in the parts during the
operation of the safety when stopping rated load| from
govérnor tripping speed.

2.8.2.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached|to or
supported by wood members.

2.8.3 Material and Factor of Safety. Governor
where provided, shall be of iron, steel, monel metal, phos-
phor bronze, or stainless steel. They shall be of a regular-
lay construction, and not less than 6 mm (0.25 in.) in
diameter. The factor of safety of governor ropes|shall
be not less than 5. Tiller-rope construction shall rjot be
used.

opes,

2.8.4 Type A (Instantaneous) Safeties. On the parting
of the hoisting ropes (free fall), Type A governor-opgrated
safeties, where provided, shall apply without apprefiable
delay, and their application shall be independent pf the
speed action of the governor and of the location of the

break in the hoisting ropes (inertia application], and
3 _The capability of the alternate safety devices  shall be permitted to be accomplished by the usg¢ of a
in(2.8.1.1 and 2.8.1.2 to function as required gavernor and governor rigging having a sufficiently

shall be verified by engineering tests as described in 9.6.

2.8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

2.8.2.1 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 notless than
3.5, based on the ultimate strength of the material, and the
materials used shall have an elongation of not less than
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high value of inertia to apply the safety on free fall inde-
pendently of the speed action of the governor.

2.8.5 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
section 2, nor to hold such safeties in the retracted posi-
tion.
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2.8.6 Level of Platform Floor on Safety Application.
The application of a Type A safety to stop the platform,
with its rated load centered on each quarter of the floor
symmetrically with relation to the centerline of the floor,
shall not cause the floor to be out of level more than 30
mm/m (0.375 in./ft) in any direction.

2.8.7 Release. When platform safeties are applied, no
decrease in tension in the governor rope nor motion of the
platform in the down direction shall release the safeties,

2.9.4 Final terminal stopping device switch contacts
shall be directly opened mechanically. Arrangements that
depend on a spring or gravity, or a combination thereof, to
open the contacts shall not be used.

2.9.5 The final terminal stopping device shall not
control the same controller switches as the normal stop-
ping device unless two or more separate and independent
switches are provided, two of which shall be closed to
complete the driving-machine motor-and-brake circuit

but siich safeties shall be permitted to be released by the
motidn of the platform in the up direction.

2.8.8 Platform Safety Exceptions. Platform safeties
are ngt required for lifts with the following driving means:

(a)| direct-plunger hydraulic

(b)] other drives that do not use a flexible suspension
meanf, provided that the failure of a single drive compo-
nent fannot result in the platform overspeeding or the
floor|going out of level more than 30 mm/m (0.375
in./ft) in any direction, and said failure would cause
the platform to stop by application of a safety switch
or eqpivalent means.

2.9 Terminal Stopping Devices

2.9.1 Normal terminal stopping devices required by
2.9.2 phall use mechanically operated, magnetically oper-
ated, joptical, or static-type switches.

Finpl terminal stopping devices required by 2.9.3 shall
use oply mechanically operated switches.

Tegminal stopping devices that are located on the(plat-
form jor in the runway shall be of the enclosed ‘tyzpe and
securely mounted in such a manner so that:herizontal
movement of the platform shall not affect the operation
of th¢ device.

2.9.2 Except as specified in 2,9.7, normal stopping
devides operated by the platform shall be provided,
and shall be set to stop the platform floor within a toler-
ance ¢f 12 mm (0.5 in.) of thelahdings under rated loading
to zero loading conditiohsThe normal stopping devices
shall pe permitted tg’also serve as the upper and lower
termipal stopping(devices.

2.9(3 Upperand lower final terminal stopping devices
operdted by.the platform shall be provided to remove
powelr from the motor and brake if provided, except as
specitied in 2.9.6. They shall be set to stop the platform

in either direction of travel. Where a twae- |or three-
phase alternating-current driving-machine| motor is
used, these switches shall be of the multipole|type.

The control shall be so designedjand installed that a
single ground or short circuit §hall be permitted to
prevent either, but not prevent both, of the hormal or
final stopping device circuits from stopping thq platform.

2.9.6 Final terminal stepping devices are not required
for direct-plunger or.roped-hydraulic driving [machines.
Lower final termifial'stopping devices are not required
where the limitations of the machine or runway limit
the travel of\the platform (e.g., a platform at rest on
the bottor terminal landing).

2.9.7. A lower normal terminal stopping deyice is not
required for direct-plunger driving machines where the
platform rests on a physical stop at the bottom terminal
landing and where the platform floor stops within a toler-
ance of 12 mm (0.5 in.) of the lower landing under rated
loading to zero loading conditions.

2.10 Operating Devices and Control Equjpment

2.10.1 Operation. Operation of the lift from| the land-
ings and from the platform shall be controlled py control
switches at all stations, and shall be by means of the
continuous-pressure type. Controls shall be permanently
accessible 1 220 mm (48 in.) maximum and 380 mm (15
in.) minimum above the platform floor or facility floor or
ground level. Operating devices shall be designed so that
both the “UP” and “DOWN?” circuits cannot be operated at

the same time.

2.10.2 Attendant Operation

2.10.2.1 Where applicable, and where approved by
the authority havingjurisdiction, the lift shall bepermitted
to be attendant operated. The attendant| shall be

after it travels past the normal terminal stopping device
and before striking an obstruction. A slack-rope device
equipped with a slack-rope switch of the enclosed manu-
ally reset type, which shall cause the electric power to be
removed from the driving-machine motor and brake, if
provided, if any hoisting rope becomes slack, shall be
permitted as the lower final terminal stopping device.
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summoned by means of a clearly labeled attendant-call
device located at each landing.

2.10.2.2 The attendant shall operate the platform by
means of a continuous-pressure switch so located that the
attendant has full view of the floor area under the platform
and full view of the platform throughout its travel. Amanu-
ally reset emergency stop switch shall also be provided at
that location.

(20)
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2.10.2.3 No controls, other than an emergency stop
switch, shall be provided in the platform.

2.10.3 Control and Operating Circuit Requirements.
The design and installation of the control and operating
circuits shall conform to 2.10.3.1 through 2.10.3.3.

2.10.3.1 Control systems that depend on the comple-
tion or maintenance of an electric circuit shall not be used
for interruption of the power and application of the
machine i

2.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall be provided with a slack-rope device of the manually
reset type that will remove power from the motor and
brake if the platform is obstructed in its descent and
the suspension ropes slacken. Lifts with roller-chain
suspension means shall be provided with a slack-chain
device that will remove power from the motor and

ralea ot tayeyninal londinge o for ctaonning
Fee—at—teriarraed i gs5—oe+—+of H

STEOPPTS
the machine when the safety applies.

2.10.B.2 If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landings, they shall be of the restrained
compressjon type.

2.10.3.3 The failure of any single magnetically oper-
ated switdh, relay, or contactor to release in the intended
manner, dr the failure of any solid state device to operate
as intended, or the occurrence of a single accidental
ground of combination of accidental grounds shall not
permit thp lift to start if this failure renders ineffective
any electijical protective device.

2.10.4 [Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective
circuit or device shall be provided to prevent the
motor from continuing in the same direction if the rever-
sing conttol is activated.

2.10.5 Phase Reversal and Failure Protection. Lifts
having pelyphase alternating-current power supply
shall be provided with means to prevent the starting
of the lift otor if the phase rotation is in the wréngdirec-
tion, or if|there is a failure of any phase.

This protection shall be considered to be-provided if a
reversal df phase of the incoming polyphase alternating-
current power will not cause the lift-driving-machine

motor to pperate in the wrong direction.

2.10.6 [Emergency Stop Switch. An emergency stop
switch shall be provided.on the platform and located
in or adjdcent to each-platform operating panel. When
opened, this switch shall cause the electric power to

be remoYed frofw the driving-machine motor and
brake if provided: ally raise or lower the lift

Emerg¢ncy stop switches shall be of the manually (l_’) a manual pump, !owe.ring valve, or cable r¢
opened anf closed type and have red operating device where a hydraulic drive system is used, or

T O T5— 00 5trattte a1 t5—ae5ter

the suspension means slacken. This device is not teéduired
to be of the manually reset type if the chain sproekets are
guarded to prevent the chain from becoming,disengaged
from the sprockets.

2.10.8 Release and Application_of Driving-Maichine
Brake. Driving-machine brakes shall not be electtically
released until power has beén\dpplied to the dr]ving-
machine motor. All power’feed lines to the brake| shall
be opened and the brake shall apply automatjcally
when any operating device in 2.10.1 or 2.10.2 is n the
stop position, and when any electrical protgctive
device functions.

2.10.9 Electrical Equipment and Wiring

2.10.9.1 All electrical equipment and wiring shall

conform to the requirements of NFPA 70.

2.10.9.2 Electrical equipmentshall be certified|to the
requirements of CAN/CSA-B44.1/ASME A17.5.

2.10.10 Emergency Operations. Means shgll be
provided to raise or lower the platform manually} This
means shall only be accessible to lift personnel, emergency
personnel, or authorized personnel. The means to rdise or
lower the platform shall be capable of moving the platform
to a landing and of being accessed and operated without
working directly above the platform.

2.10.10.1 The means to manually raise or lowegr the

lift shall provide for controlled ascent or descent not faster
than the rated speed and shall be permitted to ov¢rride
operating devices and control equipment. The means shall
be permitted to be
(a) an independent battery-operated system to hanu-

lease

handles or buttons.

They shall be conspicuously and permanently marked
“STOP” and indicate the “STOP” and “RUN” positions.
Switches shall be positively opened mechanically and
their opening shall not be solely dependent on springs.

An emergency stop switch shall not be provided on any
landing control, except as required by 2.10.2.2.
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(c) other suitable means

2.10.10.2 If an opening in the runway is required to
access the means to manually raise or lower the platform,
it shall be

(a) located to permit the required access.

(b) a maximum width of 300 mm (12 in.) and a
maximum height of 300 mm (12 in.). The opening size
shall be permitted to be increased, provided that any
resultant opening into the runway shall reject a 300
mm (12 in.) ball.

(20)
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(c) provided with a door that shall be kept closed and
locked. Keys to unlock the access door to the lift runway
shall be available only to lift personnel, emergency per-
sonnel, or other authorized personnel.

(d) attached so thatitcannot fall when opened and shall
not open into the runway.

(e) monitored so that the lift cannot be put back into
normal operation without being in its closed and locked
position.

2.12.2 Operation. The standby power system shall be
capable of cycling the lift under full load for five cycles
minimum after building power is removed.

2.12.3 Transfer. The transfer between the normal and
standby power systems shall be automatic.

2.13 Code Data Plate

A data plate shall be provided that indicates the A18.1
The data

2.11 [Emergency Signals

Empergency signals shall comply with 2.11.1 through
2.11.3.

2.11.1 The platform shall be provided with an audible
signaling device that is located outside the platform area,
but agljacent to the lift. The audible signaling device shall
be oplerable from the emergency stop switch that is also
marked with "ALARM" or from a separate switch marked
"ALARM" that is located in or adjacent to each platform
operdting panel. The switch marked “ALARM” shall illu-
minate when actuated. The signaling device shall be
audille outside the platform and outside the runway.
The afidible signaling device shall have arated sound pres-
sure tfating of notless than 70 dBA nor greater than 80 dBA
at30P0 mm (120 in.) and respond without delay after the
switch has been activated.

2.11.2 Where the lift is installed in a location of. a
building that is not normally occupied when the site.is
in use, the lift shall be provided with a means of two-
way ¢onversation (telephone, intercom, etc.) ‘between
the platform and a readily accessible pointioutside the
runwhy that is available to building or emergency person-
nel.

2.11.3 If the audible signaling dévice(s), or the means
of tw@-way conversation, or both,'are normally connected
to the¢ building power supply, they shall automatically
transfer to a source of standby or emergency power as
requifed by the applicable'building code or, where appli-
cablef NFPA 99 after‘the normal power supply fails. The
powelr source shall becapable of providing for the opera-

Standard to be used for inspections and tests
plate shall be in plain view, securely attachpd on the
main line disconnect or on the contgoller.|The data
plate shall be of such material and costrugtion that
the letters and figures stamped, etched, cast, or ptherwise
applied to the face shall remain permanently apd readily
legible. The height of the lettérs.and figures shall be not
less than 3 mm (0.125 in3;

3 INCLINED PLATFORM LIFTS?

Section 3 applies-to inclined platform lifts installed in
locations othef than in or at a private residencelfor use by
the mobilit{x impaired.

3.1 Runways

5o thatthe
authority

3:1.1 Meansof Egress. Lifts shall be installed
means of egress is maintained as required by th¢
having jurisdiction.

3.1.2 Clearances. Clearances between theg platform
and adjacent surfaces shall be not less than 20 mm
(0.75 in.). At no point in its travel shall the eflge of the
platform floor facing the uppermost landing be more
than 600 mm (24 in.) above a step or landing asjmeasured
vertically.

3.1.2.1 Headroom clearance where the platform is
positioned for boarding shall be not less than 2000
mm (79 in.) as measured vertically from all [points on
the surface of the platform floor.

] shall be
vertically

3.1.2.2 Headroom clearance during trav
not less than 1 500 mm (60 in.) as measured|

tion of the audiblesignaling device and illumination of the from any point on the surface of the platformj floor.
alarn] switch\for at least 1 h, and the means of two-way 3.1.2.3 Iftheheadroomislessthan 2000 mm (79 in.)
convgrsation for at least 4 h. measured from all points on the platform flopr surface
throughout its travel, a caution sign shall be [provided.
2.12 ‘Standby-EmergeneyPower The caution sign shall contain the words “CAUTION.

Lifts shall be permitted to have standby emergency
power to raise or lower the lift in the event of a main
power failure. Where standby emergency power is
required by the building code, it shall comply with
2.12.1 through 2.12.3.

2.12.1 Standby Power Source. Thelift shall be powered
by a standby power system from the building or from a
rechargeable battery power system.
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LOW OVERHEAD” and “SEAT AND SEATBELT PROVIDED.”
The caution sign shall be securely fastened in a conspic-
uous place. Letters shall be not less than 6 mm (0.25 in.)
high.

3 See section 6 for the requirements for this equipment installed in or at
a private residence.
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3.1.3 Pipesin Runway Vicinity. Pipes conveying steam,
gas, or liquid that, if discharged into the runway, would
endanger life or health shall not be permitted.

3.1.4 Lower Level Access Ramps and Pits. Lifts shall
have a retractable platform floor-mounted ramp in accor-
dance with 3.1.4.2, except that lifts installed in a dedicated
inclined runway enclosure shall be permitted to have a pit
or a floor-mounted ramp in accordance with 3.1.4.1.

8 for heights up to 75 mm (3 in.)
10 for heights up to 100 mm (4 in.)

(c) 1ir 12 for heights greater than 100 mm (4 in.)

3.1.4
actuated

2 Retractable ramps shall be automatically
and shall remain in their elevated position
until the platform returns to the landing. When in use,
the inclinition of the ramps shall be not greater than

(a) 1 in 4 for heights up to 50 mm (2 in.)

(b) 1 i:[ 6 for heights up to 65 mm (2.5 in.)

(c) 1in 8 for heights up to 75 mm (3 in.)

(d) 1 i 10 for heights up to 100 mm (4 in.)

(e) 1 in} 12 for heights greater than 100 mm (4 in.)

3.1.5 Structural Support. The structure on which the
lift is insthlled shall be capable of safely supporting the
loads impjosed.

3.1.6 Electrical Equipment and Wiring

3.1.6
wiring sh

3.1.6)2 Electrical equipment shall be certified.to the
requireménts of CAN/CSA-B44.1/ASME A17.5.

1 The installation of electrical equipment and
hll conform to the requirements of NFPA 70.

3.2 Guide Rails and Tracks

321 M
tion.

3.2.1{1 Requirements for.Steel, Where Used. Rails,
brackets,| fishplates, and ‘tail clips shall be made of
open-hearth steel orzitssequivalent having a tensile
strength jof not less_than 380 MPa (55,000 psi) and
having an elongation of not less than 22% in a length
of 50 mm (2,if)s 'Bolts shall conform to ASTM A307.
Rivets shalliconform to ASTM A502.

aterial. Guide rails shall be‘of metal construc-

true within the tolerances required to ensure proper
safety application without excessive retardation or exces-
sive out-of-level platform conditions resulting.

3.2.2 Location. The top and bottom ends of each run of
guide rails shall be so located in relation to the extreme
positions of travel of the platform that the platform
guiding members cannot travel beyond the ends of the
guide rails.

its and

Their Brackets

3.2.3.1 Guide Rails. For steels conforniing’to 32.1.1,
the stresses in a guide rail or in the rail ahd its reinforce-
ment, due to the horizontal forces imposed on the rail
during loading, unloading, or srunning, calcullated
without impact, shall not exceed 100 MPa (15,00Q psi),
and the deflection shall not«eXxe€ed 6 mm (0.25 inf).

Where steels of greater strength than those specified in
3.2.1.1 are used, the stresses specified shall be permitted
to be increased propartionately based on the ratio pf the
ultimate strengths:

3.2.3.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings, and supports| such
as building'beams and walls, shall be capable of registing
the horizontal forces imposed by the rated load with & total
deflection at the point of support not in excess of B mm
(0125 in.).

3.2.4 Factor of Safety. The factor of safety used
design of guide rails shall be not less than 5, based
rated load.

in the
n the

3.2.5 Anchoring. The supporting tracks or guid¢ rails
shall be securely anchored to the stairs, floor surfdce, or
sidewall.

3.3 Driving Means and Sheaves

The driving means shall be one of the following:
(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plunger hydraulic

3.2.1.2 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
section 3, and provided that cast iron is not used.

3.2.1.3 Guide-Rail Surfaces. Guide-rail surfaces used
for guiding a platform or counterweight shall be suffi-
ciently smooth and true to operate properly with the
guiding members. Those surfaces that the platform or
counterweight safeties engage shall be smooth and
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(h) ranad houdeanlic
th)—~reped-hydraulic
(i) lever hydraulic

(j) lever screw
(k) friction

3.3.1 General Requirements

3.3.1.1 The factor of safety, based on the static load
(the rated load plus the weight of the platform, ropes,
counterweights, etc.), to be used in the design of
driving machines and sheaves including fasteners trans-
mitting load, shall be not less than 8 for steel, bronze, or
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other metals having an elongation of at least 14% in a
length of 50 mm (2 in.) or 10 for cast iron or other
metals having an elongation of less than 14% in a
length of 50 mm (2 in.). Other factors of safety for specific
driving means are further specified in section 8.

3.3.1.2 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 rela-

3.3.2 Hydraulic Driving Machines. Direct-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1, except 8.1.2.

Roped-hydraulic machines shall also conform to the re-
quirements of 8.1, except for 8.1.1, 8.1.3, 8.1.4.3, and
8.1.4.7.

3.3.3 Screw Machines. Screw machines, where used,
shall conform to 8.2.

tive motion between rigidly joined components transmit-
ting 1pad.

Where flexible couplings are used to transmit load,
means shall be provided to prevent disengagement of
the cqupling components in the event of failure or exces-
sive motion in the flexible connection.

A fillet shall be provided at any point of change in the
diameéter of driving-machine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

Shdfts that support drums, sheaves, gears, couplings,
and dther members, and that transmit torque, shall be
provifled with tight-fitting keys.

3.3.1.3 Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving-
machfne drum or sheave to the main driving mechanism.

3.3.1.4 Worm gearing having castiron teeth shall not
be used on the driving machine.

3.3.1.5 Driving-machine chains and sprockets shall
be of fteel and shall conform in design and dimensions to
the r¢quirements of ASME B29.1.

3.3.1.6 Winding drums, traction sheayes;.overhead
sheavies, and deflecting sheaves used with suspension and
compgnsating ropes shall be of metal, ‘be provided with
finishled grooves for ropes or shall be'permitted to be lined
with [nonmetallic groove matefial; and have a pitch
diameter of not less than 30 times the diameter of the
suspgnsion ropes. Where 8 % 19 steel rope or 7 x 19
steel [aircraft cable is uSed, the pitch diameter of the
drumg and sheaves shall be permitted to be reduced to
21 times the diametér of the rope or cable.

WHhere the grooves are used to transmit power, suffi-
cient(traction{shall be provided between the rope and
groove, and-in the event of nonmetallic lining failure,
betw¢en the rope and the remaining sheave groove, to

3.3-4Friction-Machines-—Irictionmachines, where
used, shall conform to 8.3.

3.3.5 Location of Power Unit andyAlignment and
Guarding of Sheaves and Sprockets. 'The ppwer unit
shall be permitted to be mounted-in the platform or
placed at a remote location. If remotely located, all inter-
vening sheaves and sprockets shall be so placdd that the
rope or chain travels in the\proper alignment. All sheaves
and sprockets shall beéZenclosed or guarded.

3.3.6 Indirect-Drive Machines. Indirgct-drive
machines, using.V-belt drives, tooth drive| belts, or
drive chains,‘shall conform to the requirgments of
3.3.6.1 and '3.3.6.2, except that the requirgments of
3.3.6.2.shall be permitted to be omitted|if a self-
lockinig" drive meeting the requirements df 3.4.2 is
prévided. If multiple belts or chains are provjded, they
shall be preloaded and matched for length in [sets.

3.3.6.1 General Requirements. Belt setf shall be
selected on the basis of the manufacturer’s ratedl breaking
strength and a factor of safety of 10. Chain and sprocket
sets shall be selected on the basis of recommendations set
forth in the Supplementary Information sectioh of ASME
B29.1, using a service factor of 2. Offset links in] chain are
not permitted.
Sprockets in a chain-drive set and also a driven set shall
be assembled onto a common hub, with teeth fut in-line
after assembly to ensure equal load distribution on all
chains. Tooth sheaves for a belt drive shall be cqnstructed
in a manner to ensure equal load distribution on each belt
in the set. Load determination for both the beltland chain
sets shall be based on the maximum static loadling on the
platform, which is the full load in the platform at fest and at
a position in the runway that creates the greatest load,
including either the platform or counterweight resting
on its buffer.

safe]“ stop and hold the pln'rfnrm with 12850, of the Chain drives and belt drives shall be gnnrdpd to protect
rated load. against accidental contact and to prevent foreign objects
. - . . from interfering with drives.
3.3.1.7 Guarding of Driving Machines. The driving &

machine shall be guarded to prevent accidental
contact. Any opening required for operation shall
reject a ball 20 mm (0.75 in.) in diameter. Access shall
be provided for inspecting and servicing. Any guard(s)
required to be removed for inspecting and servicing
shall be secured in place using tamper-resistant fasteners
or other tamper-resistant means.
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3.3.6.2 Monitoring and Brake Location. Each belt or
chain in a set shall be continuously monitored by a broken
belt or chain device that shall function to automatically
interrupt power to the machine and apply the brake if
any belt or chain in a set breaks or becomes excessively
slack. The driving-machine brake shall be located on the
traction sheave or drum assembly side of the driving
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machine so as to be fully effective if the entire belt set or
chain set should break.

3.4 Driving-Machine Brakes

3.4.1 Driving machines, except hydraulic, shall be
equipped with electrically released spring-applied
brakes directly attached to the driving means through
a continuous shaft, mechanical coupling, or toothed
gearing. A single ground or short circuit, a counter

3.5.4 Spare Rope Turns on Winding Drums. All wire
ropes of winding drum machines shall have not less than
one full turn of the rope on the drum when the platform or
counterweight has reached its limit of possible overtravel.

3.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends of wire ropes shall be secured by clamps on
the inside of the drum of winding drum machines, by
tapered babbitted sockets, or by other means approved
by the authority having jurisdiction.

voltage, qr a motor-field discharge shall not prevent
the brake[ magnet from allowing the brake to set when
the operating device is placed in the stop position.

3.4.2 A machine brake is not required if a self-locking
drive using a lead screw, worm, or other positive gearing
that will dtop and hold the platform with the rated load
within 100 mm (4 in.) of down travel after the power is
removed |s provided.

3.5 Suspension and Support Means
351G

neral Requirements

3.5.1{1 Suspension and support means shall be one

of the following:

(a) ste¢l or iron wire rope

(b) ste¢l aircraft cable

(c) roller chain

(d) dirg¢ct-plunger hydraulic

(e) ropgd-hydraulic

(f) rack and pinion

(g) screw
(h) frickion machine guides and rollers

3.5.1
used as s

3.5.1
shall not

Steel tapes or welded link chains shall hot be
Ispension means.

3 Where wire ropes are uséd) the diameter
be less than 6 mm (0.25 inf).

3.5.2 Factors of Safety. The suspension and support
means shall have a factor of saféty-of not less than 7 based
on the terlsion in the rope,€ablg, chain, or forces exerted
on the hydraulic cylinderiserew drive, or rack and pinion
when raisjng the rated load. When the platform and coun-
terweight|{are suspended by steel ropes and the driving
means between_the machine and the counterweight is
an endless roller-type chain, the factor of safety of
such chaip shall be not less than 8, based on the rated

3.5.6 Lengthening, Splicing, Repairing, or Repllacing
Suspension Means. Suspension wire ropes shall jot be
lengthened or repaired by splicing. Broken or worn
suspension chains shall not be repaired."If one rgpe or
chain of a set is worn or damaged and-requires replace-
ment, the entire set of ropes or chainssshall be replacgd. Ifa
chain or sprocket is replaced dué to wear, all chairls and
sprockets shall be replaced.

3.5.7 Fastening of Rope Suspension Means to (Plat-
form. The platform epnds of wire ropes shall be fasfened
in a return loop by properly made individual tapered
babbitted sockets or properly attached fittings as r¢com-
mended by wire rope manufacturers. Clips of the U-bolt
type shall notbe used. Tapered babbitted rope sockefs and
the method of babbitting shall conform to the require-
ments of 9.8.

3.5.8 Guarding. All suspension means shall be guprded
against accidental contact. Suspension means that operate
within a guide or track and travel at the same speed gnd in
the same direction as the platform shall be consiflered
suitably guarded.

3.6 Platforms

3.6.1 Frame and Floor. The frame shall be of
construction and have a factor of safety of not less
than 5 based on the rated load. The floor shall |be of
metal or wood construction with a nonskid surfage.

metal

3.6.2 Securing of Enclosure. The enclosure shpll be
securely fastened to the floor and so supported that it
cannot loosen or become displaced in ordinary service,
on the application of the platform safety, or on buffer
engagement. The platform enclosure shall be so
constructed that removable portions canngt be
dismantled from within the platform.

load. See section 8 for special requirements for particular
drive systems.

3.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of contact of a wire rope on a trac-
tion sheave shall be sufficient to produce adequate trac-
tion under all load conditions. The arc of contact of a chain
on a driving sprocket shall be not less than 140 deg.
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ENciosure NiNgs, decorative panets, ght fixtures, and
other apparatus or equipment attached to the enclosure
shall be securely fastened and so supported that they will
not loosen or become displaced in ordinary service, on
platform safety application, or on buffer engagement.

Panels attached to the enclosure for decorative or other
purposes shall not be unfastened from inside the platform
by the use of common tools or shall be permitted to be
removed from inside the platform when perforations,
exceeding that which would reject a ball 12 mm (0.5
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in.) in diameter, in the enclosure used for panel hanging or
support have permanent means to prevent straight-
through passage beyond the running clearance.

3.6.3 Strength and Deflection of Enclosure Walls. The
enclosure walls shall be designed and installed to with-
stand a force of 330 N (75 Ibf) applied horizontally at any
point on the walls of the enclosure without permanent
deformation nor cause the deflection to exceed 25 mm
(1 in.).

The platform enclosure walls on the sides not used for
access or exit shall be of smooth construction to a height of
1100 mm (42 in.) above the platform floor with no open-
ings, other than those necessary for operation. Openings
necessary for operation shallrejectaball 12 mm (0.5in.) in
diameter. A grab rail extending the full length of either wall
shall be provided at a height not less than 850 mm (34 in.)
or greater than 1000 mm (38 in.) from the platform floor.
The running clearance between the platform enclosure
less than

qqqqq discant curfaca chall ha naot
Fra€ce—5StaamrBe—HhHo+

3.6.4 Floor Area. The inside floor area shall not exceed
1.7 m? (18 ft?).

3.6/5 Material. Metals having an elongation less than
20% In a length of 50 mm (2 in.) shall not be used in the
constfuction of any member of the frame or floor.

3.6.6 Glass in Platform Enclosures. Glass shall be
permiitted to be used subject to the requirements of
3.6.6.]l through 3.6.6.4.

3.6.6.1 Glass shall be installed and guarded to
provife adequate protection for passengers in case the
glass [panels break or are dislodged.

3.6.6.2 Glass shall be mounted in the structure so
that the structure, including the glass in place, shall with-
stand| the required lift tests without damage.

3.6.6.3 Glass shall be laminated glass as defined by
ANSI|Z97.1 or 16 CFR, Part 1201, Section 1201.2 or be
glass[bonded to a nonpolymeric coating, sheeting,~or
film backing having the physical integrity to hold the'frag-
ments if the glass breaks. Glass shall be tested and‘¢enform
to thg acceptance criteria for laminated glass'ds'specified
in ANSI Z97.1 or 16 CFR, Part 1201, Section-1201.4. The
glass fhall be marked as required by ANSLZ97.1 or 16 CFR,
Part 1201, Section 1201.5.

3.6.6.4 Markings as specified/in 3.6.6.3 shall be on
eparate piece of glass, and.shall remain visible after
ation.

each
install

3.6/.7 Platform Truck:and Guides. The platform shall
be sequrely anchoredtoa truck that supports it. The truck
shall pe retained‘in-a track or on a guide-rail assembly.

3.6/.8 Platform Guarding. Platform guardingshallbein
accorgdance with 3.6.8.1 or 3.6.8.2.

The pln'rfnrm shall

wWoTrS—otrtrarty ot teeou

50 mm (2 in.).

3.6.8.1.1 Door-locking devicesshall comply with
2.1.1.4.1.

3.6.8.2 Platform With Passenger Restrairling Arms.
A grab rail shall be provided ata-height not lesg than 850
mm (34 in.) or greater than’1 000 mm (38 in.) from the
platform floor.

3.6.8.2.1 Theside of the platform adjagent to the
track or guide-railassembly shall be provided with a guard
of smooth, salid construction and of height [that shall
prevent a.Seated passenger from making dccidental
contact, with moving suspension or driving jmeans or
movingplatform trucks. The guard shall have n¢ openings
other than those necessary for operation. Such openings
shall reject a ball 12 mm (0.5 in.) in diameten]

3.6.8.2.2 The nonboarding sides of thg
shall be provided with a guard of smooth, solid|
tion and of a height not less than 150 mm (6

3.6.8.2.3 The sides of the platform
boarding shall be provided with retracta
ramps of a minimum height of 150 mm (6 in.) [measured
vertically from the surface of the platform floor} locked in
their guarding positions. At a landing, only the retractable
ramp serving the landing shall be operable. ]t shall be
operable only when the passenger restrainihg arm at
the nonboarding end of the platform is in {ts locked
guarding position. Retractable ramps shall bel mechani-
cally locked and monitored by an electric coptact that
shall stop the movement of the platform within 50 mm
(2 in.) of travel away from the landing if the ramps
have failed to rise to their elevated position. Retractable
ramps, in their guarding position, shall withstanld, without
permanent deformation, a force of 550 N (125 Ibf) applied
on anv 100 mm x 100 mm (4 in x4 in) area [This force

platform
construc-
in.).

used for
ble metal

be equipped with a self-closing door atleast 1 100 mm (42
in.) high on the sides of access to the bottom landing. The
door shall be of solid construction and be provided with a
combination mechanical lock and electric contact and
shall only be operable within 50 mm (2 in.) of the
bottom landing. It shall be permitted to allow the platform
to move if the door or gate is in the closed position but not
locked, provided the device will stop the platform if the
door or gate fails to lock before the platform has moved
more than 50 mm (2 in.) away from the bottom landing.
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shall not cause the height of the ramp, at any point in its
length, to be less than 150 mm (6 in.) measured vertically
from the surface of the platform floor.

3.6.8.2.4 The platform shall be provided with
retractable passenger restraining arms conforming to
the following:
(a) Thearmsshallbelocated above the perimeter of the
platform floor at not less than 800 mm (32 in.) or greater
than 1000 mm (38 in.). Gaps between the adjacent ends of
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arm sections shall not exceed 100 mm (4 in.) when the
arms are in their guarding positions.

(b) The arms shall be of smooth construction with all
edges rounded. They shall not be permanently deformed
when a force of 300 N (66 1bf) is applied on any point along
the length of the arms in any direction. In addition, they
shall notbe permanently deformed when a force of 1 000 N
(225 1bf) is applied in the horizontal direction along the
centerline of the platform.

(c) Thea ha vided dep -
Atlandings, the retractable ramp and arm at the boarding
end of the|platform shall be operable only when the arm at
the nonbparding end of the platform is in its locked
guarding position.

(d) Eadh retractable arm shall be mechanically locked
and monitored by an electric contact that shall stop the
movement of the platform within 50 mm (2 in.) of travel
away from any landing if the arm is not in its locked
guarding position. Means shall be provided to manually
unlock the retractable arms for emergency evacuation
purposeg. The unlocking mechanism shall not be
readily adcessible to the passenger.

(e) Where the retractable arms are power operated,
control shall be by means of a continuous-pressure
device. The closing speed shall not exceed 0.3 m/s (1
ft/sec) as|measured at the fastest point. The force neces-
sary to prevent closing of power-operated arms shall not
exceed 1#0 N (30 Ibf) as measured from rest at the
midpoint pcross the arm at the boarding end of the plat-
form. Theprms may operate in the direction away from an
obstructiqn.

3.6.8.2.5 Meansshall be provided to manuallyfold
the platfom and passenger restraining arms. The plat-
form and|passenger restraining arms shall remain in
the folded position after being manuallyfolded.

3.6.9 Qbstruction Devices. The upward and down-
ward facihg edges of the platform._floor and the entire
undersidg shall be equipped with obstruction devices.
The forc¢ required to operate the devices shall not
exceed 70 N (15 Ibf). The'obstruction devices shall
stop the platform lift from traveling in the direction of
the obstriiction within*a distance of 50 mm (2 in.). The
platform ljft shall'be/permitted to operate in the direction
away from th€-obstruction.

The unflerside obstruction device shall stop the plat-

kg (750 lb). Platforms with a floor area greater than
1.4 m? (15 ft?) shall have a rated load of 340 kg (750
1b). The lift shall be capable of sustaining and lowering
aload as specified in Figure 9.7. The rated speed measured
along the incline shall not exceed 0.15 m/s (30 ft/min).

3.7.2 Limitation of Angle. No lift shall be installed to
operate on an incline greater than 45 deg as measured on
the mean.

- ateA-capacitypla ating-therated
load in pounds shall be furnished by the manufactus¢r and
fastened in a conspicuous place on the lift. etters and
numbers shall be not less than 6 mm (0.25'ix) in height.

3.7.4 Data Plates. A data plate shallbe provided by the
manufacturer and securely fastened in a conspiguous
place. The plate shall state thesrated speed, rated|load,
suspension or support meahsydate of manufagture,
and manufacturer’s name_,Letters and numerals| shall
be not less than 6 mm (0:25 in.) in height.

3.7.5 Restriction Sign. A sign shall be provided af each
landing and on theplatform and shall be securely fastened
in a conspicuotis place. The sign shall state “No Freight” in
letters not less than 6 mm (0.25 in.) high and shall irjclude
the international symbol of accessibility.

3.8 Safeties and Speed Governors

All platforms shall be provided with a safety, gxcept
platforms of direct-plunger hydraulic lifts. The gafety
shall be actuated by the action of a speed goverror or
by the breakage or slackening of the suspensipn or
support means. Where actuation is by a governaop, the
safety shall be set at a maximum speed of 0.4 m/s (75
ft/min). Where actuation is by breakage or slackening
of the suspension or support means, the safety shill be
set without delay, and independent of the speed govérnor,
if provided.

Safety parts shall conform to the requirements of|3.8.1.
Governor ropes, where provided, shall conform to the re-
quirements of 3.8.2. The application and release of sgfeties
shall conform to the requirements of 3.8.3.

3.8.1 Minimum Factors of Safety and Stresges of
Safety Parts and Rope Connections

3.8.1.1 Parts of safeties, except springs, safetyj-rope
drums, leading sheaves, and their supporting brackets and

form lift only when the platform [ift is obstructed
while traveling in the down direction.

3.6.10 Theliftshall be provided with a folding seat and
seatbelt with a rated load of not less than 115 kg (250 1b).
3.7 Capacity, Load, Speed, and Angle of Inclination

3.7.1 Limitations of Capacity, Load, and Speed. The
capacity shall be one person. The rated load shall be
not less than 250 kg (550 1b) and not greater than 340

safety-jaw gibs, shall have a factor of safety of not less than
3.5, based on the ultimate strength of the material, and the
materials used shall have an elongation of not less than
15% in a length of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved.

3.8.1.2 Springs shall be permitted to be used in the
operation of platform or counterweight safeties. Where
used, and where partially loaded prior to safety operation,
the loading on the spring shall not produce a fiber stress
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exceeding one-half the elastic limit of the material. During
operation of the safety, the fiber stress shall not exceed
85% of the elastic limit of the material.

Helical springs, where used, shall be in compression.

3.8.1.3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs shall be
permitted to be made of cast iron and other metals,
provided such parts have a factor of safety of not less
than 10.

3.8.1.4 Rope used as a connection from the safety to
the gpvernor rope, including rope wound on the safety-
rope |[drum, shall be not less than 3 mm (0.125 in.) in
diamepter and shall be made of a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than p. Tiller-rope construction shall not be used.

3.8.1.5 The factors of safety shall be based on the
maximum stresses developed in the parts during the
operdtion of the safety when stopping the rated load
from [the governor tripping speed.

3.8.1.6 Safety-rope leading-sheave brackets and
other|safety operating parts shall not be attached to or
suppoérted by wood platform members.

3.82 Material and Factor of Safety. Governor ropes
shall pe of iron, steel, monel metal, phosphor bronze, or
stainless steel. They shall be of a regular-lay construction,
and nptless than 6 mm (0.25 in.) in diameter. The factor of
safety of governor ropes shall be not less than 5. Tiller-
rope ponstruction shall not be used.

3.8.3 Means of Application. Safeties shall lsg;applied
mechpnically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this
sectidn, nor to hold such safeties in theretracted position.

3.8.3.1 Level of Platform Floor-on Safety Applica-
tion. The application of a Type Asafety to stop the platform
with [ts rated load centered on each quarter of the plat-
form floor symmetrically Wwith relation to the centerline of
the platform floor shallnot cause the platform floor to be
out offlevel more than30 mm/m (0.375 in./ft) in any direc-
tion.

3.8.3.2 Release. When platform safeties are applied,
no defreasSe in tension in the governor rope nor motion of
the platform in the down direction shall release the safe-

Terminal stopping devices that are located on the plat-
form or in the runway shall be securely mounted in such a
manner that horizontal movement of the platform shall
not affect the operation of the device.

3.9.2 Normal stopping devices operated by the plat-
form shall be provided, and shall be set to stop the plat-
form floor within a tolerance of 12 mm (0.5 in.) of the
landings under rated loading to zero loading conditions.

9 i i Hig devices
operated by the platform shall be providéd\jo remove

power from the motor and the brake, lif

the platform after it travels past the normal ter
ping device and before strikingpan/obstructioi.
rope device equipped with a slack-rope swifch of the
enclosed manually reset type that shall cause the electric
power to be removed fromthe driving-machine motor and
brake, if provided, if anyhoisting rope becomes flack shall
be permitted to béwused as the lower final terminal stop-
ping device.

3.9.4 Final terminal stopping devices| shall be
mechanically operated. The switch contact$ shall be
directlyr'opened mechanically. Arrangempnts that
depend on a spring or gravity, or a conjbination
thereof, to open the contacts shall not be used.

3.9.5 The final terminal stopping device|shall not
control the same controller switches as the normal term-
inal stopping device unless two or more separat¢ and inde-
pendent switches are provided, two of which shall be
closed to complete the driving-machine mptor-and-
brake circuit in either direction of travel. Whe¢re a two-
or three-phase alternating-current drivingtmachine
motor is used, these switches shall be of the |multipole
type.

The control shall be so designed and installed that a
single ground or short circuit shall be permitted to
allow either, but not prevent both, of the ngrmal and
final stopping device circuits from stopping thq platform.

3.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic driving machines. Jower final
terminal stopping devices are not required yhere the
limitations of the machine or runway limit the travel

ofthe platform (e.g., a platform at rest on the botltom term-
inal landing)

ties, but such safeties shall be permitted to be released by
the motion of the platform in the up direction.

3.9 Terminal Stopping Devices

3.9.1 Normal terminal stopping devices required by
3.9.2 shall be permitted to use mechanically operated,
magnetically operated, optical, or static-type switches.

Final terminal stopping devices required by 3.9.3 shall
use only mechanically operated switches for determining
platform position.

3.10 Operating Devices and Control Equipment

3.10.1 Operation. Operation of the lift from the land-
ings and from the platform shall be controlled by control
switches at all stations, and shall be by means of the
continuous-pressure type. Controls shall be permanently
accessible 1 220 mm (48 in.) maximum and 380 mm (15
in.) minimum above the platform floor or facility floor or
ground level. Operating devices shall be designed so that
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both the “UP” and “DOWN” circuits cannot be operated at
the same time.

3.10.2 Attendant Operation

3.10.2.1 Where applicable, and where approved by
the authority havingjurisdiction, the lift shall be permitted
to be attendant operated. The attendant shall be
summoned by means of clearly labeled attendant call
stations placed at each landing.

shall be considered to be provided if a reversal of phase of
the incoming polyphase alternating-current power will
not cause the driving-machine motor to operate in the
wrong direction.

3.10.6 Emergency Stop Switch. An emergency stop
switch shall be located within reach of the passenger
whether sitting in a wheelchair or sitting on the
folding seat and located 1 200 mm (48 in.) maximum
and 380 mm (15 in.) minimum above the platform

3.10.2.2 The attendant shall operate the lift by
means off a continuous-pressure switch located in a
control bppx on the free end of a detachable, flexible
cord notnore than 1 500 mm (60 in.) inlength. A manually
reset emefgency stop switch shall also be provided in the
control bgx.

3.10.2.3 No controls, other than an emergency stop
switch, shall be provided on the lift.

3.10.2.4 Where thelift operates on a straight flight of
stairs, and where the platform is within sight during its
entire trayel, provisions shall be permitted to be made for
the attendant to operate the lift from the top or bottom of
the stairs.[A manual-reset emergency stop switch shall be
provided [n each landing control station.

3.10.3 Lontrol and Operating Circuit Requirements.
The desigh and installation of the control and operating
circuits shall conform to 3.10.3.1 through 3.10.3.3.

3.10.3.1 Control systems that depend on the comple-
tion or mdintenance of an electric circuit shall not be uséd
for internjuption of the power and application, of the
machine prake at terminal landings or stopping the
machine yhen the safety applies.

If springs are used to actuiate switches,
, or relays to break the cireuit-to stop the lift
inal landing, they shall-be-of the restrained
compressjon type.

3.10.3.3 The failure of any,single magnetically oper-
ated switdh, relay, or contactor to release in the intended
manner, dr the failure gfany solid state device to operate
as intended, or the-eccurrence of a single accidental
ground of combindtion of accidental grounds shall not
permit the lift-te-start if this failure renders ineffective
any electijical.protective device.

floor. When opened, this switch shall cause the-electric
power to be removed from the driving-machihe“motor
and brake. Emergency stop switches shall be'ofthe hanu-
ally opened and closed type and have.red opejating
handles or buttons. They shall be ¢onspicuously and
permanently marked “STOP” and ‘shall indicate the
“STOP” and “RUN” positions. Switches shall be positively
opened mechanically and theiftepéning shall not be polely
dependent on springs.

An emergency stop switch shall not be provided dn any
landing control except.as required by 3.10.2.

3.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum’and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall be provided with a slack-rope device of the manually
reset type that will remove power from the motor and
braKerif the platform is obstructed in its descent and
the‘*suspension ropes slacken. Lifts with roller-chain
suspension means shall be provided with a slack{chain
device, which will remove power from the motofr and
brake if the platform is obstructed in its descenft and
the suspension means slacken. This device is not required
to be of the manually reset type if the chain sprockets are
guarded to prevent the chain from becoming disengaged
from the sprockets.

3.10.8 Release and Application of Driving-Malchine
Brake. Driving-machine brakes shall not be electyically
released until power has been applied to the dr]ving-
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatjcally
when any operating device in 3.10.1 or 3.10.2 is |n the
stop position and when any electrical protective device
functions.

3.10.9 Electrical Equipment and Wiring

2-10-0

3.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective
circuit or device shall be provided to prevent the
motor from continuing in the same direction if the rever-
sing control is activated.

3.10.5 Phase Reversal and Failure Protection. Lifts
having polyphase alternating-current power supply
shall be provided with means to prevent the starting
of the lift motor if the phase rotation is in the wrong direc-
tion or if there is a failure of any phase. This protection

30

shall
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conform to the requirements of NFPA 70.

3.10.9.2 Electrical equipmentshall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

3.10.10 Emergency Operations. Means shall be
provided to raise or lower the platform manually along
the path of travel. This means shall only be accessible
to lift personnel, emergency personnel, or authorized per-
sonnel. The means to raise or lower the platform shall be
capable of moving the platform to a landing and of being
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accessed and operated without working directly above the
platform.

3.10.10.1 The means to manually raise or lower the
lift shall provide for controlled ascent or descent not faster
than the rated speed and shall be permitted to override
operating devices and control equipment. The means shall
be permitted to be
(a) anindependent battery-operated system to manu-
ally raise or lower the lift

activate the two-way conversation system does not
have to be provided on the platform.

3.11.3 Iftheaudible signaling device(s), or the means of
two-way conversation, or both, are normally connected to
the building power supply, they shall automatically
transfer to a source of standby or emergency power as
required by the applicable building code or, where appli-
cable, NFPA 99 after the normal power supply fails. The
power source shall be capable of providing for the opera-

(b)| a manual pump, lowering valve, or cable release
devicg where a hydraulic drive system is used, or
(c)| other suitable means

3.10.10.2 If an opening in the runway is required to
accesp the means to manually raise or lower the platform,
it shall be

) located to permit the required access.

h) a maximum width of 300 mm (12 in.) and a
maxifum height of 300 mm (12 in.). The opening size
shall |be permitted to be increased, provided that any
resulfant opening into the runway shall reject a 300
mm ({12 in.) ball.

c) provided with a door that shall be kept closed and
lockefl. Keys to unlock the access door to the lift runway
shall pe available only to lift personnel, emergency per-
sonngl, or other authorized personnel.

d) attached so that it cannot fall when opened and
hot open into the runway.

e) monitored so that the lift cannot be put back into
normpl operation without being in its closed and lacked
position.

shall

3.1

If:te liftisinstalled in an area not visible to personnel at
all tinpes, emergency signaling devicés'shall be provided in
accorfance with the requirements of 3.11.1 or 3.11.2.

Emergency Signal

3.11.1 The lift shall be-previded with an audible
signaling device that is/docated outside the platform
area,|but adjacent to.th€ lift. The audible signaling
devide shall be operable from the emergency stop
switch that is alse‘marked with “ALARM” or from a sepa-
rate switch marked “ALARM” that is located in or adjacent
to eafh platferm operating panel. The switch marked
“ALARM"Cshall illuminate when actuated. The signaling
devige'\shall be audible outside the platform and

tion of the audible signaling device and illumination of the
alarm switch for at least 1 h, and the medns-of two-way
conversation for at least 4 h.

3.12 Standby Emergency Power

Lifts shall be permitted tothave standby emergency
power to raise or lower the lift in the event of main
power failure. Wheresstandby emergency |power is
required by the building code, it shall comply with
3.12.1 through 3.12.3.

3.12.1 StandbyPower Source. Thelift shall bg powered
by a standby power system from the building|or from a
rechargeable battery power system.

3.12.2 Operation. The standby power system shall be
capable of cycling the lift under full load for five cycles
minimum after building power is removed.

3.12.3 Transfer. The transfer between the nprmal and
the standby power system shall be automatic

3.13 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and|tests. The
data plate shall be in plain view, securely attached on the
main line disconnect or on the controller. The |data plate
shall be of such material and construction that the letters
and figures stamped, etched, cast, or otherwise japplied to
the face shall remain permanently and readily l¢gible. The
height of the letters and figures shall be no less than 3 mm
(0.125 in.).

4 INCLINED STAIRWAY CHAIRLIFTS*

Section 4 applies to inclined stairway chairlifts installed
in locations other than in or at a private residerjce for use
by the mobility impaired

outside the runway. The audible signaling device shall
have a rated sound pressure rating of not less than 70
dBA nor greater than 80 dBA at 3000 m (120 in.) and
shall respond without delay after the switch has been acti-
vated.

3.11.2 The lift shall be provided with a means of two-
way conversation (telephone, intercom, etc.) between the
platform and areadily accessible point outside the runway
that is available to emergency personnel. The means to

31

4.1 Runways

4.1.1 Lifts shall be installed so that a means of egress is
maintained as required by the authority having jurisdic-
tion.

*See section 7 for the requirements for this equipment installed in or at
a private residence.

(20)
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4.1.2 The structure on which the equipment is
installed shall be capable of safely supporting the loads
imposed.

4.1.3 The installation of electrical equipment and
wiring shall conform to the requirements of NFPA 70.

4.1.4 Electrical equipment shall be certified to the re-
quirements of CAN/CSA-B44.1/ASME A17.5.

4.3.2 Hydraulic Driving Machines. Direct-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1 except 8.1.2.

Roped-hydraulic machines shall also conform to the re-
quirements of 8.1 except for 8.1.1, 8.1.3, 8.1.4.3, and
8.1.4.7.

4.3.3 Screw Machines. Screw machines, where used,
shall conform to 8.2.

4.2 Gui i s
The supporting tracks or guide rails shall be securely

anchored fo the stairs, floor surface, or sidewall. The factor
of safety Uised in the design of the guide rails and tracks
shall be njot less than 5 based on the rated load.

4.3 Driv

The driying means shall be one of the following:
(a) winlding drum

(b) tragtion

(c) roped sprocket

(d) chajfin sprocket

(e) scréw

(f) rack and pinion

(g) dir¢ct-plunger hydraulic
(h) roped-hydraulic

(i) lever hydraulic

() lever screw

(k) friction

4.3.1 General Requirements

4.3.1]1 The factor of safety used in the design pf'the
sprocketsjand sheaves shall be notless than 5 basedon the
rated load. See section 8 for special requirements-for par-
ticular drfve systems.

4.3.1
be of stee
the requi

4.3.113 Winding drumsytraction sheaves, overhead
sheaves, and deflecting sheaves used with suspension and
compensdting ropes shallbe of metal and be provided with
finished grooves for £opés or shall be permitted to be lined
with nonmetallic¢groove material and have a pitch

ng Means and Sheaves

2 Driving-machine chains and-sprockets shall
and shall conform in design'and dimensions to
ements of ASME B29 1

diameter |of netiless than 30 times the diameter of the  including either the carriage or counterweight re

suspensiqniropes. Where 8 x 19 steel rope or 7 x 19 on its bulffer.

steel airceaft-eable—is—used—the—pitch-diameter—ef-th Chain drives and belt drives shall be snarded to p
aft-eableisusedthe pitch-diameter of the & f

4.3 4 Friction-Machines-—Erictionmachines—where
used, shall conform to 8.3.

4.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The"power unit
shall be permitted to be mounted on,the carriage or
placed at a remote location. If it is_remotely locat¢d, all
intervening sheaves and sproekets shall be so placed
that the rope or chain travelS\in’the proper alignment.
All sheaves and sprockets¢shall be enclosed or gugrded.

4.3.6 Indirect-Drive Machines. Indirect-firive
machines using V-belt drives, tooth drive belts, or
drive chains shall conform to the requirements of
4.3.6.1 through)4:3.6.3, except that the requiremepts of
4.3.6.2 shall be permitted to be omitted if a|self-
locking drive meeting the requirements of 4.4.2 is
providéd. If multiple belts or chains are provided} they

shall\be preloaded and matched for length in sets

4.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated brgaking
strength and a factor of safety of 10. Chain and spijocket
sets shall be selected on the basis of recommendatiops set
forth in the Supplementary Information section of ASME
B29.1, using a service factor of 2. Offset links in chajn are
not permitted.
Sprockets in a chain-drive set and also a driven sef shall
be assembled onto a common hub, with teeth cut ip-line
after assembly to ensure equal load distribution pn all
chains. Tooth sheaves for a belt drive shall be constrjucted
in a manner to ensure equal load distribution on eadh belt
in the set. Load determination for both the belt and|chain
sets shall be based on the maximum static loading ¢n the
carriage, which is the full load on the chair at rest arjd ata
position in the runway that creates the greatest|load,
sting

rotect

drums and sheaves shall be permitted to be reduced to
21 times the diameter of the rope or cable.

Where the grooves are used to transmit power, suffi-
cient traction shall be provided between the rope and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of the rated load.
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against accidental contact and to prevent foreign objects
from interfering with drives.

4.3.6.2 Monitoring and Brake Location. Each belt or
chain in a set shall be continuously monitored by a broken
belt or chain device that shall function to automatically
interrupt power to the machine and apply the brake if
any belt or chain in the set breaks or becomes excessively
slack. The driving-machine brake shall be located on the
traction sheave or drum assembly side of the driving
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machine so as to be fully effective if the entire belt set or
chain set should break.

4.3.6.3 Replacement of Belts or Chains. If one belt or
chain of a set is worn, stretched, or damaged so as to
require replacement, the entire set shall be replaced.
Sprockets and toothed sheaves shall also be replaced if
worn.

4.4 Driving-Machine Brakes

4.6 Chairs and Seats

Each chair shall have a foot platform and a seat with a
backrest and a seat belt. Each chair shall be equipped with
two hand grips or arms. If the chair stops less than 500 mm
(201in.) beyond the nose of the top landing, measured hori-
zontally from the center of the seat, a swivel seat shall be
provided. The swivel shall have a positive locking
mechanism, and the seat shall have an electric contact
that shall prevent the operation of the lift when the

4.4.1 A driving-machine brake directly attached to the
drivipg means through a continuous shaft, mechanical
coupling, or toothed gearing of the electrically released
sprinjg-applied type shall be provided, except on lifts
with hydraulic driving machines.

4.42 A machine brake is not required if a self-locking
drive|using a lead screw, worm, or other positive gearing
that Will stop and hold the carriage with the rated load
withip 100 mm (4 in.) of down travel after the power
is removed is provided.

4.5 $uspension and Support Means
4.5.1 General Requirements

4
of thd
(a)
(b)
(c)
(d)
(e)
0]
9)
(h)
4
used
diam
aircr
than

.5.1.1 Suspension and support means shall be one
following:

steel or iron wire rope

steel aircraft cable

roller chain

direct-plunger hydraulic

roped-hydraulic

rack and pinion

screw

friction machine guides and rollers

.5.1.2 Steel tapes or welded link chains shall not be
s suspension means. Wherelwire ropes are used, the
bter shall be not less thdn 6@ mm (0.25 in.). Where
Wft cable is used, theldiameter shall be not less
B mm (0.125 in.).

4.5.2 Factors of Safety. The suspension and support
meanp shall haveafactor of safety of not less than 7 based
on the tensiowinthe rope, cable, chain, or forces exerted
on the hydraulic¢ cylinder, screw drive, or rack and pinion
when|raiSing the rated load. When the carriage and coun-
terwdight are suspended by steel ropes and the driving

seat is not in the operating position.

4.6.1 Chair Truck and Guides. Thé ¢hai
securely anchored to a truck that suppor
truck shall be restrained in a track“or on a
assembly.

' shall be
ts it. The
puide-rail

sedin the
pss than 5

4.6.2 Factors of Safety. The'factor of safety 1
design of the carriage and\truck shall be not |
based on the rated load;

4.6.3 Footrest ‘Obstruction Device. If the footrest is
located so that it-is within 150 mm (6 in.) off the step
nosing or riger,\a device shall be provided on thje footrest
to stop the upward motion of the carriage if it encounters
an objéct.between the footrest and step nosinjg or riser.

4.6.4 Footrest Clearance. At no pointin its travel shall
the edge of the footrest facing the upper landing be more
than 600 mm (24 in.) above the step or landing as
measured vertically.

4.7 Capacity, Speed, and Angle of Inclinption

4.7.1 Limitations of Capacity, Load, and Speed. The
capacity shall not exceed two persons. The fated load
shall be not less than 115 kg (250 Ib) for 4 one-seat
lift and not less than 180 kg (400 lb) for aftwo-seat
lift. The rated speed shall not exceed 0.2 m/s (40 ft/min).

4.7.2 Limitation of Angle. No lift shall be ipstalled to
operate on a greater incline than 45 deg as m
the mean.

numbers shall be not less than 6 mm (0.25 in.)| in height.

4.7.4 Data Plates. A data plate shall be provifed by the

manufacturer and securely fastened in a co spicuous

means between the machine and the counterweight is
an endless roller-type chain, the factor of safety of
such chain shall be not less than 8, based on the rated
load. See section 8 for special requirements for particular
drive systems.

4.5.3 Replacement of Chains and Sprockets. If two or
more chains are used as a suspension or support means
and a worn chain or sprocket is replaced, all chains and
sprockets shall be replaced.
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place. The plate shall state the rated speed, rated load,
suspension or support means, date of manufacture,
and manufacturer’s name. Letters and numerals shall
be not less than 6 mm (0.25 in.) in height.

4.8 Safeties and Speed Governors

All carriages shall be provided with a safety, except for
carriages of direct-plunger hydraulic lifts or other drive
systems that are designed so that the failure of any single
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drive component cannot result in the platform over-
speeding. The safety shall be actuated by the action of
a speed governor or by the breakage or slackening of
the suspension or support means. Where actuation is
by a governor, the safety shall be set at a maximum
speed of 0.4 m/s (75 ft/min). Where actuation is by
breakage of the suspension or support means, the
safety shall be set without delay, and independent of
the speed governor, if provided. Safety parts shall
conform i

o-tha
o—+t1e

safety of governor ropes shall be not less than 5. Tiller-
rope construction shall not be used.

4.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this
section, nor to hold such safeties in the retracted position.

4.8.3.1 Level of Chair on Safety Application. The
application of a Type A safety to stop the chair with its

yatad load chall mar ~aycg tha chair +to ha aut of 1evel
Fatearoaa—Saaho e—chaH—0—Be—out-o+t

where prpvided, shall conform to the requirements of
4.8.2. The application and release of safeties shall

conform to the requirements of 4.8.3.
4.8.1 Minimum Factors of Safety and Stresses of
Safety Palrts and Rope Connections

4.8.1]11 Parts of safeties, except springs, safety-rope
drums, ledding sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor of safety of not less than
3.5,based|on the ultimate strength of the material, and the
materials lused shall have an elongation of not less than
15% in a Jength of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved.

4.8.112 Springs shall be permitted to be used in the
operation| of carriage or counterweight safeties. Where
springs are used and partially loaded prior to safety opera-
tion, the lpading on the spring shall not produce a fiber
stress exceeding one-half of the elastic limit of the mate-
rial. Durirlg operation of the safety, the fiber stress shall
not exceedl 85% of the elastic limit of the material. Helical
springs, where used, shall be in compression.

4.8.1{3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs shall be
permitted to be made of cast iron and«other metals,
provided |[such parts have a factor of safety of not less
than 10.

4.8.1{4 Rope used as a condection from the safety to
the goverhor rope, including<«ope wound on the safety-
rope druny, shall be notlessthah 3 mm (0.125in.) diameter
and shall be made of a-cerrosion-resistant metal.
The factor of safety*of-the rope shall be not less than 5.
Tiller-ropg constrdetion shall not be used.

oSt

more than 30 mm/m (0.375 in./ft) in any dire¢tign.

4.8.3.2 Release. When carriage safeties ave applied,
no decrease in tension in the governor rope nor motjion of
the carriage in the down direction shall.release thq safe-
ties, but such safeties shall be permitted to be releaded by
the motion of the chair in the up direction.

4.9 Terminal StoppingDevices

4.9.1 Normal terminal stopping devices required by
4.9.2 shall be permitted to use mechanically operated,
magnetically operated, optical, or static-type switdhes.

Final terminal‘stopping devices required by 4.9.3 shall
use only mechanically operated switches for deternpining
platform‘pesition.

Terniinal stopping devices that are located opn the
carriage or in the runway shall be of the enclosed type
and securely mounted in such a manner that horizontal
movement of the carriage shall not affect the operatjon of
the device.

4.9.2 Upper and lower normal terminal stopping
devices operated by the carriage shall be provided, and
shall be set to stop the chair at or near the upper and
lower terminal landings under rated loading td zero
loading conditions.

4.9.3 Upper and lower final terminal stopping d¢vices
operated by the carriage to remove power from the motor
and the brake shall be provided, except as specif]}d in
4.9.6. They shall be set to stop the carriage affter it
travels past the normal terminal stopping devicg and
before striking an obstruction.

A slack-rope device equipped with a slack-rope gwitch
of the enclosed manually reset type that shall causge the

shall

4.8.115 Thefactors of safety shall be based on the electric power to be removed from the driving-mgchine
maximunj Strésses developed in the parts during the motor and brake, if any hoisting rope becomes slack
operation of the satety when stopping the rated foad be permitted to be Used as the tower fimat terminal stop-

from the governor tripping speed.

4.8.1.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.

4.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze, or
stainless steel. They shall be of a regular-lay construction,
and notless than 6 mm (0.25 in.) in diameter. The factor of
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ping device.

4.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that
depend on a spring or gravity, or a combination
thereof, to open the contacts shall not be used.


https://asmenormdoc.com/api2/?name=ASME A18.1 2020.pdf

ASME A18.1-2020

4.9.5 The final terminal stopping device shall not
control the same controller switches as the normal term-
inal stopping device unless two or more separate and inde-
pendent switches are provided, two of which shall be
closed to complete the driving-machine motor-and-
brake circuit in either direction of travel. Where a two-
or three-phase alternating-current driving-machine
motor is used, these switches shall be of the multipole
type. The control shall be so designed and installed
that asi o .
to allow either, but not prevent both, of the normal
and flinal stopping device circuits from stopping the
carrigge.

4.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic driving machines. Lower final
terminal stopping devices are not required where the
limitgtions of the machine or runway limit the travel
of thelcarriage (e.g., a carriage at rest on the bottom term-
inal landing).

4.10

4.1p.1 Operation. Operation of the lift from the land-
ings gnd from the chair shall be controlled by control
switches at all stations, and shall be by means of the
continuous-pressure type. Controls shall be permanently
accespible 1 220 mm (48 in.) maximum and 380 mm (15
in.) nfinimum above the platform floor or facility floor or
grour]d level. Operating devices shall be designed so that
both the “UP” and “DOWN?” circuits cannot be operated at
the same time.

Operating Devices and Control Equipment

4.10.2 Motor Reversal Protection. Where a non-
instahtaneous reversible motor is used,\a/protective
circufit or device shall be provided\to prevent the
motof from continuing in the same direction if the rever-
sing ¢ontrol is activated.

4.1p.3 Electrical Equipment-and Wiring

4.10.3.1 All electrical/equipment and wiring shall
m to the requireinents of NFPA 70.

as intended, or the occurrence of a single accidental
ground or combination of accidental grounds shall not
permit the lift to start if this failure renders ineffective
any electrical protective device.

4.10.4 Phase Reversal and Failure Protection. Chair-
lifts having polyphase alternating-current power supply
shall be provided with a means to prevent the starting of
the motor if the phase rotation is in the wrong direction, or
if there is a failure of any phase.
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This protection shall be considered to be provided if a
reversal of phase of the incoming polyphase alternating-
current power will not cause the driving-machine motor
to operate in the wrong direction.

4.10.5 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
released until power has been applied to the driving-
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when any operating device in 4.10.1 or 4.10.2 is in the
“STOP” position and when any electrical-grotective
device functions.

4.10.6 Control and Operating Circuits. The design and
installation of the control andjoperating cirquits shall
conform to 4.10.6.1 and 4.10.622.

4.10.6.1 Control systems thatdepend on the comple-
tion or maintenance of an‘electric circuit shall npt be used
for interruption of'the power and application of the
driving-machine brake at terminal landings of stopping
the machine when the safety applies.

4.10:622 If springs are used to actuate|switches,
contactoxs, or relays to break the circuit to stpp the lift
at theterminal landing, they shall be of the festrained
compression type.

4.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope sfispension
shall be provided with a slack-rope device of thg manually
reset type that will remove power from the potor and
brake if the platform is obstructed in its defcent and
the suspension ropes slacken. Lifts with roller-chain
suspension means shall be provided with a slack-chain
device that will remove power from the motor and
brake if the platform is obstructed in its defcent and
the suspension means slacken. This device is not required
to be of the manually reset type if the chain sprpckets are
guarded to prevent the chain from becoming dlisengaged
from the sprockets.

4.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and|tests. The
data plate shall be in plain view, securely attached on the
[Tatm HT [T O the controiter- The data plate
shall be of such material and construction that the letters
and figures stamped, etched, cast, or otherwise applied to
the face shall remain permanently and readily legible. The
height of the letters and figures shall be notless than 3 mm
(0.125 in.).
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5 PRIVATE RESIDENCE VERTICAL PLATFORM
LIFTS®

Section 5 applies to vertical platform lifts where
installed in or at a private residence for use by the mobility
impaired.

5.1 Runways

Runways shall be installed in accordance with 2.1.1,

5.1.1.4 The guard shall be operated with positive
cam action or provided with an electric contact that
shall stop the platform if the guard is not fully elevated
when the platform has traveled 150 mm (6 in.) away from
the lower landing.

5.1.1.5 The guard shall withstand, without perma-
nent deformation, a force of 550 N (125 Ibf) applied on any
100 mm x 100 mm (4 in. x 4 in.) area. This force shall not
cause the height of the ramp, atany pointin its length, to be

2-1-2 2-1-3 Ul 5-1-1- Ruuvvay LUllDtl u\.tluu fUl };ftb th(}lt
penetrate| a floor must comply with 2.1.1 and with the
building ¢ode. Only lifts installed in conformance with
2.1.1 shal] serve more than two landings.

5.1.1 Gparding

5.1.11 The runway shall be guarded at the upper
landing By a door at least 900 mm (36 in.) high of
solid conftruction and provided with a combination
mechanical lock and electric contact. The door shall be
permitted to be opened only if the platform floor is
within 50/ mm (2 in.) of that landing.

5.1
2.1.1.4.1.

1.1.1 Door-locking devices shall comply with

5.1.12 A smooth vertical surface shall be provided
from the fop terminal landing sill and any intermediate
landing sfll to not less than 25 mm (1 in.) below the
level of the platform floor on the lower mechanical
stop. Whgre a pit is provided and is less than 25 mm
(1 in.) in| depth, the surface shall extend to the pit
floor. Opé¢nings necessary for operation shall reject a
ball 12 mm (0.5 in.) in diameter.

The surfface shall be capable of withstanding@ force of
330N (75]Ibf) ona 100 mm x 100 mm (4 in. x 41in.) surface
and have dleflection less than 20 mm (0.75in\in any loca-
tion. The urface shall not be permanently deformed when
a force of 550 N (125 Ibf) is applied ontany 100 mm x 100
mm (4 in| x 4 in.) area.

Projectjons from the verticalsurface shall not exceed 5
mm (0.20[in.), and projections.exceeding 2 mm (0.08 in.)
shall be bg¢veled at an angle-.of 15 deg or less to the line of
travel. The clearance betieen the platform edge and the
landing sill or any ye¥tical surface of the hoistway shall be
notlessthpn 10 mn(0.375 in.) nor more than 20 mm (0.75
in.).

5.1.1. al guard atlea inheig
and extending the full width of the platform shall be
installed on the lower landing side of the platform to
prevent a wheelchair from rolling off the platform. The
guard shall be automatically actuated by the movement
of the platform away from the lower landing, and it shall
remain in the elevated position until the platform returns
to the lower landing.

5See section 2 for the requirements for this equipment installed in
locations other than in or at a private residence.
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less than 150 mm (6 in.) measured vertically fropn the
surface of the platform floor.

5.1.1.6 The sides of the platform niot usgd for
entrance or exit shall be guarded to a_height of af| least
900 mm (36 in.) by smooth constructionwith no opehings,
other than those necessary for thereperation of the lift.
Those openings necessary for operation shall refject a
ball 12 mm (0.5 in.) in diameter.

11l be
ts of

5.1.1.7 The underside of the platform sh
guarded in accordaiice with the requiremen
5.1.1.7.1, 5.1.1.7.2{er 5.1.1.7.3.

5.1.1.73) The underside of the platform shpll be
equipped with a device that, if the platform is obstructed
anywhere on its underside in its downward travel| shall
cause_électric power to be removed from the drjving-
machine motor and brake, if provided, and cause th¢ plat-
fetm to stop its downward motion within 50 mm (P in.).
The stroke of the device shall not be less than the stopping
distance of the platform. The force required to operalte the
device shall not exceed 70 N (15 lbf). The lift shpll be
permitted to operate away from the obstruction. Down-
ward motion shall be permitted to resume whepn the
obstruction is removed. When the installation conforms
to the requirements of 2.1.1 or 2.1.2, the sensing devfce on
the underside of the platform is not required.

5.1.1.7.2 The underside of the platform shpll be
equipped with a bellows or similar device that|shall
not be permanently deformed when a force of 350 N
(125 Ibf) is applied on any 100 mm x 100 mm (4 in. x
4 in.) area. Deflection of the bellows due to a fofce of
330 N (75 1bf) applied on any 100 mm x 100 mm (4
in. x 4 in.) area shall not exceed 75 mm (3 in.) ¢r the
distance to contact an internal moving comp¢nent
other than the bellows support mechanism, whichever
i i p i atform

0 ng ne
at the uppermost landing.

(a) The upper attachment point of the bellows shall be
permitted to be inset from the outer edge of the platform,
provided that the exposed area of the underside of the
platform is equipped with a device that conforms to
5.1.1.7.1.

(b) Deflection greater than that allowed by 5.1.1.7.2
shall be permitted, provided that any additional deflection
actuates a sensing device that causes the electric power to
be removed from the driving-machine motor and brake, if
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provided, and causes the platform to stop its downward
motion within 50 mm (2 in.). Downward motion shall be
permitted to resume when the bellows is returned to its
normal condition.

5.1.1.7.3 A force-sensitive safety surface shall be
provided covering the entire floor area directly under the
moving platform plus 75 mm (3 in.) beyond any exposed
platform edge. The device shall prevent downward motion
of the platform when activated by a force not to exceed 70

5.2 Guide Rails

Guide rails shall conform to the requirements of 5.2.1
through 5.2.5. Where standard tee rails are provided they
shall also conform to the requirements of 5.2.6 and 5.2.7.
Railjoints shall be designed to maintain the accuracy of the
rail alignment and to withstand the stress and deflection
limitations stipulated in 5.2.2.

5.2.1 Material. Guide rails, guide-rail brackets, rail

N (15|Ibf) applied anywhere on its surface. The lift shall be
permijtted to operate in the upward direction. Downward
motign shall be permitted to resume when the force is
remoyed.

5.1.1.8 The platform floor-to-sill clearance at the
upper landing shall not exceed 20 mm (0.75 in.).

5.1}2 Pipesin Runway Vicinity. Pipes conveying steam,
gas, dr liquids that, if discharged into the runway of the

platform, would endanger life or health shall not be
permjtted.
5.1{3 Lower Level Access Ramps. A retractable ramp

shall pe permitted to be mounted on the platform floor,
and the incline of the ramp shall be not greater than

(a)[ 1 in 4 for heights up to 50 mm (2 in.)

(b)] 1 in 6 for heights up to 65 mm (2.5 in.)

(c)]1 in 8 for heights up to 75 mm (3 in.)

(d)] 1 in 10 for heights up to 100 mm (4 in.)

(e)|1 in 12 for heights greater than 100 mm (4 in.)

Thé ramp shall extend the full width of the platferm
floor.[It shall be permitted to be actuated by the movement
of thq platform away from the lower landing-and-it shall
remajn retracted while the platform is away from the
lower landing. The ramp shall be permitted to also be
used ps the guard specified in 5.1.1.3;

Thé¢ ramp shall be operated by.a positive mechanical
actioh or shall be provided with' an electric contact
that will stop the movement_of the platform within
150 fnm (6 in.) of the lewer landing if the ramp has
failed| to rise to its eleyated position.

5.1}4 Electrical’Equipment and Wiring

9.1.4.1 Theinstallation of electrical equipment and
wiring shall cenform to the requirements of NFPA 70.

9.1:4.2" Electrical equipment shall be certified to the

L}il)b, ﬁo‘up}atca, ard—thretr faotcuiuso strattye of steel
or other metals conforming to the requiremepts of 5.2,
or, where steel may present an accident Hazard, as in
chemical or explosive plants, guide rajls shall be permitted
to be of selected wood or other suitable nonmetalic mate-
rials.

5.2.1.1 Requirements_ for Steel, Where U
brackets, fishplates, and\rail clips shall be
open-hearth steel orlits equivalent having|a tensile
strength of not lgss’than 380 MPa (55,000 psi) and
having an elongation of not less than 22% in a length
of 50 mm (2<n.). Bolts shall conform to AS'M A307.
Rivets shall\canform to ASTM A502.

5.2.1.2 Requirements for Metals Other Than Steel.
Metals-other than steel shall be permitted to be used,
pravided the factor of safety is not less tham, and the
deflections are not more than, the values specified in
section 5, and provided that cast iron is not ysed.

ted. Rails,
made of

5.2.2 Stresses and Deflections

5.2.2.1 Guide Rails. For steels conforming to the re-
quirements of 5.2.1.1, the stresses in a guide rajl or in the
rail and its reinforcement, due to the horizorntal forces
imposed on the rail during loading, unlopding, or
running, calculated without impact, shall npt exceed
100 MPa (15,000 psi), and the deflection [shall not
exceed 6 mm (0.25 in.).

Where steels of greater strength than those specified in
5.2.1.1 are used, the stresses specified shall be permitted
to be increased proportionately based on the ratio of the

ultimate strengths.

5.2.2.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings, and supplorts, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by rated load wlith a total

4 £ CA RAAISAGNME A4 7 L
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5.1.5 Structural Support. The structure on which the
equipment is installed shall be capable of safely
supporting the loads imposed.

5.1.6 Headroom Clearance. Headroom clearance
throughout the range of travel shall be not less than
2000 mm (79 in.) as measured vertically from the plat-
form floor.
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deftectiomatthre point of support ot imexcess of 3 mm

(0.125 in.).

5.2.3 Guide-Rail Surfaces. Guide-rail surfaces used for
guiding a platform or counterweight shall be sufficiently
smooth and true to operate properly with the guiding
members. Those surfaces that the platform or counter-
weight safeties engage shall be smooth and true within
the tolerances required to ensure proper safety applica-
tion without excessive retardation or excessive out-of-
level platform conditions resulting.
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5.2.4 Overall Length of Guide Rails. The platform and
counterweight guide rails shall extend at the top and
bottom to prevent the guiding members from disengaging
from the guide rails if either the platform or counterweight
reaches its extreme limit of travel.

5.2.5 Design and Strength of Brackets and Supports.
The building construction forming the supports for the
guide rails, and the guide-rail brackets, shall be designed
to safely withstand the application of the platform or coun-

length of 50 mm (2 in.). See section 8 for special require-
ments for particular drive systems.

5.3.1.2 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 rela-
tive motion between rigidly joined components transmit-
ting load.

Where flexible couplings are used to transmit load,

terweight[safety when stopping the platform and its rated
load or the counterweight, and shall withstand the forces
specified In 5.2.2.2 within the deflection limits specified.

Where [necessary, the building construction shall be
reinforced to provide adequate supports for the guide
rails.

5.2.6 Bracket Fastenings. Guide-rail brackets shall be
secured tq their supporting structure by means of bolts or
rivets, or |by welding. Fastening bolts and bolt holes in
brackets gnd their supporting beams shall conform to
the requifements of 5.2.7. Welding, where used, shall
the requirements of 9.1.

conform

5.2.7 ‘Itpe of Fastenings. Guide rails shall be secured
to their bfackets by clips, welds, or bolts. Bolts used for
fastening |shall be of such strength as to withstand the
forces spdcified in 5.2.2.2 and 5.2.5.

Welding, where used, shall conform to the requirements
of 9.1.

5.3 Driv

The driving means shall be one of the following;
(a) winding drum
(b) tragtion
(c) ropgd sprocket
(d) chajfin sprocket
(e) scr¢w
(f) rack and pinion
(g) dirg¢ct-plunger hydraulie
(h) roped-hydraulic
hydraulic
screw
(k) fricfion
Driving means\using a combination of two or more
means shpll gonform to all applicable requirements of
the respe¢tive-means unless stated otherwise.

ng Means and Sheaves

means shall be provided to prevent disengagemént of
the coupling components in the event of failuréor'¢xces-
sive motion in the flexible connection.
A fillet shall be provided at any point ef change |n the
diameter of driving-machine shafts and,sheave shafts to
prevent excessive stress concentrations in the shalfts.
Shafts that support drums, sheaves, gears, couglings,
and other members, and that\trdnsmit torque, shpll be
provided with tight-fittingkeys.

5.3.1.3 Friction‘gearing, clutch mechanisms, or
couplings shall not-be used to connect a drfiving
machine drum gr-sheave to the main driving mechgnism.

5.3.1.4 Worm gearing having castiron teeth shall not

be used on‘the driving machine.

shall
ns to

5.31.5 Driving-machine chains and sprocketg
be of.steel and shall conform in design and dimensi
the‘requirements of ASME B29.1.

5.3.1.6 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves used with suspensign and
compensating ropes shall be of metal, be provided with
finished grooves for ropes or shall be permitted to bglined
with nonmetallic groove material, and have a [pitch
diameter of not less than 30 times the diameter ¢f the
suspension ropes. Where 8 x 19 steel rope or 7| x 19
steel aircraft cable is used, however, the pitch diameter
of the drums and sheaves shall be permitted to be regluced
to 21 times the diameter of the rope or cable.
Where the grooves are used to transmit power,|suffi-
cient traction shall be provided between the ropp and
groove, and in the event of nonmetallic lining fdilure,
between the rope and the remaining sheave grooye, to
safely stop and hold the platform with 125% of the
rated load.

5.3.2 Hydraulic Driving Machines. Direct-pliinger

5.3.1 General Requirements

5.3.1.1 The factor of safety, based on the static load
(the rated load plus the weight of the platform, ropes,
counterweights, etc.), to be used in the design of
driving machines and sheaves, including fasteners trans-
mitting load, shall be not less than 8 for steel, bronze, or
other metals having an elongation of at least 14% in a
length of 50 mm (2 in.) or 10 for cast iron or other
metals having an elongation of less than 14% in a
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hydraulic driving machines, where used, shall conform
to the requirements of 8.1 except 8.1.2.

Roped-hydraulic machines shall also conform to the re-
quirements of 8.1 except for 8.1.1, 8.1.3, 8.1.4.3, and
8.1.4.7.

5.3.3 Screw Machines. Screw machines, where used,
shall conform to 8.2.

5.3.4 Friction Machines. Friction machines, where
used, shall conform to 8.3.
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5.3.5 Machine Framework and Base. The machine
framework, base, and fastenings to the buildings,
where used, shall be of metal construction, have a
factor of safety of not less than 5 based on the rated
load, and shall be secured in place with support provided
to limit their deflections to 6 mm (0.25 in.) maximum in
any direction under rated load. Cast iron shall not be used.

5.3.6 Guiding Member Enclosures. The guiding
members shall be enclosed with a solid enclosure to

sets shall be selected on the basis of recommendations set
forth in the Supplementary Information section of ASME
B29.1, using a service factor of 2. Offset links in chain are
not permitted.

Sprockets in a chain-drive set and also a driven set shall
be assembled onto a common hub, with teeth cut in-line
after assembly to ensure equal load distribution on all
chains. Tooth sheaves for a belt drive shall be constructed
in a manner to ensure equal load distribution on each belt
in-the-set--ead-determinationfor-beth-the-beltand chain

prevent accidental contact. If openings are necessary in
this gnclosure for operation, they shall reject a ball 20
mm (|0.75 in.) in diameter.

5.317 Machinery Beams and Supports

§.3.7.1 All machinery and sheaves shall be so
supp¢rted and secured to prevent any part becoming
loosefor displaced. Beams directly supporting machinery
shall pe of steel or reinforced concrete.

3.3.7.2 Overhead beams and sheaves shall be
desigpned for not less than the total load on overhead
bean]s, which shall be assumed to be equal to the
weight of all apparatus resting on the beams plus
twice the maximum load suspended from the beams.
The 1pad resting on the beams shall include the complete
weights of the driving machine, sheaves, controller, etc.
The Ipad suspended from the beams shall include the
sum dfthe tensionsinall ropes suspended from the beams,

9.3.7.3 The driving machine or sheaves, except
idlers or deflecting sheaves with their guards:and
framégs, shall not be fastened to the underside of the
supporting beams at the top of the runway:

5.3.7.4 Cast iron in tension shall not be used for
supporting members for sheaves where they are hung
benedth beams.

5.3\8 Guarding of Driving Machines and Suspension
Means. The driving machine ahd suspension means shall
be enflosed with a solid enclosure. Any opening required
for operation shallmeject a ball 20 mm (0.75 in.) in
diampter. Access shall be provided by a removable
pane] for inspeeting and servicing. The panel shall be
seculled in pldce using tamper-resistant fasteners or
other| tamper:resistant means.

5.3.9(Indirect-Drive Machines. Indirect-drive

sets shall be based on the maximum static ldading on the
platform, which is the fullload in the platformvat festand at
a position in the runway that creates‘the greatest load,
including either the platform or counterweight resting
on its buffer.

Chain drives and belt drives'shall be guarded|to protect
against accidental contact and to prevent foreign objects
from interfering with dfives.

5.3.9.2 Monitoring and Brake Location. Each belt or
chain in a set shallye continuously monitored by a broken
belt or chain {evice that shall function to autpmatically
interrupt pewer to the machine and apply thle brake if
any belt ot{chain in the set breaks or becomes ecessively
slack. The driving-machine brake shall be located on the
traction sheave or drum assembly side of the driving
miachine so as to be fully effective if the entife belt set
or chain set should break.

5.3.9.3 Replacement of Belts or Chains. If
chain of a set is worn, stretched, or damagegl so as to
require replacement, the entire set shall be|replaced.
Sprockets and toothed sheaves shall also be replaced if
worn.

ne beltor

5.4 Driving-Machine Brakes

5.4.1 Driving machines, except hydrauliq, shall be
equipped with friction brakes directly attached to the
driving means through a continuous shaft, mechanical
coupling, or toothed gearing applied by springs, or by
gravity, and released electrically.

5.4.2 A single ground or short circuit, 4 counter-
voltage, or a motor-field discharge shall noft prevent
the brake magnet from allowing the brake to|set when
the operating device is placed in the stop posftion.

5.4.3 A machine brake is not required if a s¢lf-locking

machines, using V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
5.3.9.1 through 5.3.9.3, except that the requirements of
5.3.9.2 shall be permitted to be omitted if a self-
locking drive meeting the requirements of 5.4.3 is
provided. If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

5.3.9.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated breaking
strength and a factor of safety of 10. Chain and sprocket
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drive using a lead screw, worm, or other positive gearing
that will stop and hold the platform with the rated load
within 100 mm (4 in.) of down travel after the power is
removed is provided.

5.5 Suspension and Support Means
5.5.1 General Requirements

5.5.1.1 Suspension and support means shall be one
or more of the following:
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(a) steel or iron wire rope chain or sprocket is replaced due to wear, all chains and
(b) steel aircraft cable sprockets shall be replaced.
(c) chain

5.5.7 Fastening of Rope Suspension Means to Plat-
form. The platform ends of wire ropes shall be fastened
in a return loop by properly made individual tapered

(d) hydraulic
(e) rack and pinion

0 screw . . babbitted sockets or properly attached fittings as recom-
(g) friction machine guides and rollers . .
(h) lever mended by wire rope manufacturers. Clips of the U-bolt
. . o type shall notbe used. Tapered babbitted rope sockets and
Suspension and support means using a combination of . .
. the method of babbitting shall conform to the require-
tWO Or mogeHeans chall canfara 0 211 qnn]uv\]n] nnnnnnnnn
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ments of the respective means unless stated otherwise. ments of 9.8.

5.5.8 Guarding. All suspension means shall'beguprded
againstaccidental contact. Suspension meansithat ogerate
within a guide or track and travel at the same speed and in
5.5.1{3 Where ropes or chains are used, no fewer the same direction as the platform shall be consiflered

than two ghall be provided. suitably guarded.

5.5.1)2 Steel tapes or welded link chains shall not be
used as syispension means.

5.5.14 qu .rated lo.ads up to 230 kg (500 lb), ropes 5.6 Platforms
shall havg a minimum diameter of 6 mm (0.25 in.) and
chains shpll have a minimum pitch of 12 mm (0.5 in.). 5.6.1 Frame and Floar:-The frame shall be of metal
For highgr rated loads, ropes shall have a minimum construction and have a factor of safety of not less
diameter [of 10 mm (0.375 in.) and chains shall have a than 5 based on the Tated load. The floor shall [be of
minimum|pitch of 15 mm (0.625 in.). metal or wood_€ohstruction with a nonskid surfage.

5.5.2 Factors of Safety. The suspension and support 5.6.2 Securing of Enclosures. The enclosure shall be
means shdll have a factor of safety of not less than 7based ~ securely fastened to the floor and so supported that it
on the tenkion or forces exerted on the suspension means ~ cannotdoosen or become displaced in ordinary service,

when rais|ng the rated load. When the platform and coun- ~ on the application of the platform safety, or on buffer
terweight|are suspended by steel ropes and the driving engagement.
means between the machine and the counterweight is The platform enclosure shall be so constructed that

an endle$s roller-type chain, the factor of safety of- =~ removable portions cannot be dismantled from within
such chaih shall be not less than 8, based on the rated the platform. Enclosure linings, decorative panels| light
load. See dection 8 for special requirements for particular fixtures, and other apparatus or equipment attached to
drive medns. the enclosure shall be securely fastened and so supgorted
that they will not loosen or become displaced in ordinary
service, on platform safety application, or on huffer
engagement.

Panels attached to the enclosure for decorative orfother
purposes shall not be unfastened from inside the platform
by the use of common tools or shall be permitted|to be

5.5.4 Spare Rope Turns on*Winding Drums. All wire removed from inside the platform when perforati
ropes of winding drum m@achines shall have not less than exceeding that which would reject a ball 12 mm (0.5
one full tufn of the ropé oh the drum when the platformor ~ in.) in diameter, in the enclosure used for panel
counterweight hasréached its limit of possible overtravel. hanging or support have permanent means to prevent

5.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprodkets. The arc of contact of a wire\rope on a trac-
tion sheaye shall be sufficient to produce adequate trac-
tion undefr all load conditions. The afc,of contact of a chain
on a driving sprocket shall be rotyless than 140 deg.

5.5.5 Securing.Suspension Ropes to Winding Drums.

The drum|ends of wire ropes shall be secured on the inside 5.6.3 Strength and DefleCtlon of EnClOSI.II'e Wall The
of the druma o £ e ] ] o[with-
babbitted sockets, or other means approved by the stand a force of 330 N (75 lbf) applled horlzontally atany
authority having jurisdiction. point on the walls of the enclosure without permanent

. . . .. . deformation or causing the deflection to exceed 25 mm
5.5.6 Lengthening, Splicing, Repairing, or Replacing (1in)

Suspension Means. Suspension wire rope shall not be

lengthened or repaired by splicing. Broken or worn 5.6.4 Useof Castlron. Castiron shall notbe used in the
suspension chains shall not be repaired. If one rope or construction of any load-bearing member of the platform
chain of a set is worn or damaged and requires replace- frame or floor other than for guide shoes and guide-shoe

ment, the entire setof ropes or chains shall be replaced.Ifa  brackets.
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5.6.5 Floor Size. The inside net floor area shall not
exceed 1.7 m? (18 ft%).

5.6.6 Illumination. The minimum illumination at the
landing edge of the floor with the landing door open shall
be not less than 50 Ix (5 fc).

5.7 Capacity, Speed, and Travel
5.7.1 Limitation of Load, Speed, and Travel. The rated

The capability of the alternate safety devices to function
as required shall be verified by engineering tests as
described in 9.6.

5.8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

5.8.2.1 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

load shallbe notless than 200 l(g (4';0 ]h) normore than
340 kig (750 1b). Platforms with floor area greater than 1.4
m? (15 ft*) shall have a rated load of not less than 340 kg
(750]1b). The lift shall be capable of sustaining and
lowerling a load as specified in Figure 9.7.

The rated speed shall not exceed 0.15 m/s (30 ft/min).
The tfravel shall not exceed 4 250 mm (168 in.).

5.7.2 Capacity Plates. A capacity plate stating the
rated|load shall be provided by the manufacturer and
fastened in a conspicuous place. The letters and numerals
used ghall be not less than 6 mm (0.25 in.) in height.

5.7{3 Data Plates. A data plate shall be provided by the
manufacturer and securely fastened to the machine. The
plate fhall state the rated speed, rated load, weight of plat-
form,|suspension and support means, date of manufacture,
and manufacturer’s name. Letters and numerals shall be
not lgss than 6 mm (0.25 in.) in height.

5.8 $afeties and Speed Governors

All [platforms shall be provided with a safety, except as
permjtted by 5.8.8. The safety shall be actuated by the
action of a speed governor or by the breakage.or slack-
ening| of the suspension or support means.\Where actua-
tion i$ by a governor, the safety shall beiset-at a maximum
speed of 0.4 m/s (75 ft/min). Where* actuation is by
brealfage or slackening of the suspension or support
meanp, the safety shall be set without delay and indepen-
dent ¢f the speed governor, if provided. When screw drive
machines are used, saféeties and speed governors
confdrming to 5.8.1 shall be permitted. Safety parts
shall |conform to the/requirements of 5.8.2. Governor
ropes, where provided, shall conform to the requirements
of 5.8/3. Wher€ heisting ropes are used, the application of
safeties shall\eonform to the requirements of 5.8.4. The
appligatiomand release of safeties shall conform to the
requifements of 5.8.5 through 5.8.7.

=

375, based on the uitimate strengtirof the materigl, and the
materials used shall have an elongation of\nof less than
15% in a length of 50 mm (2 in.). Forged, cast, pr welded
parts shall be stress relieved.

5.8.2.2 Springs shall be permitted to be ysed in the
operation of platform or counterweight safeties. Where
springs are used and partiallyloaded prior to safety opera-
tion, the loading on the«spring shall not prodyce a fiber
stress exceeding one-half the elastic limit of th¢ material.
During operation of the safety, the fiber stress shall not
exceed 85% of the'elastic limit of the materipl. Helical
springs, where/used, shall be in compression.

5.8.2.3 “Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs shall be
pernmitted to be made of cast iron and other metals,
provided such parts have a factor of safety df not less
than 10.

5.8.2.4 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 3 mm (0.125 in.) in
diameter and shall be made of corrosion{resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be ujsed.

5.8.2.5 The factors of safety shall be baged on the
maximum stresses developed in the parts during the
operation of the safety when stopping the rated load
from the governor tripping speed.

5.8.2.6 Safety-rope leading-sheave bragkets and
other safety operating parts shall not be atta¢hed to or
supported by wood platform members.

5.8.3 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze, or
stainless steel. They shall be of a regular-lay corstruction,
and not less than 6 mm (0.25 in.) in diameter. The factor of

5.8.1 Screw Drive Alternate Safety. The platform
safety and governor shall be permitted to be omitted if
another safety device is provided to either limit the
down speed of the platform with rated load to not
exceed 0.9 m/s (175 ft/min) in the event of failure of
the driving means or to limit the fall of the platform in
the event of failure of the driving nut to a distance not
exceeding 12 mm (0.5 in.), by using a safety nut or
other equivalent means.
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safety of governor ropes shall be not less than 5. Tiller-
rope construction shall not be used.

5.8.4 Type A (Instantaneous) Safeties. When over-
speed occurs, with the hoisting rope intact, such safeties
shall be actuated by the governor. On the parting of the
hoisting ropes (free fall), Type A governor-operated safe-
ties shall apply without appreciable delay, and their appli-
cation shall be independent of the speed action of the
governor and of the location of the break in the hoisting
ropes (inertia application), and shall be permitted to be
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accomplished by the use of a governor and governor
rigging having a sufficiently high value of inertia to
apply the safety on free fall independently of the speed
action of the governor.

5.8.5 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
section 5, nor to hold such safeties in the retracted posi-
tion.

the platform after it travels past the normal terminal stop-
ping device and before striking an obstruction. A slack-
rope device equipped with a slack-rope switch of the
enclosed manually reset type, which shall cause the elec-
tric power to be removed from the driving-machine motor
and brake if any hoisting rope becomes slack, shall be
permitted to be used as the lower final terminal stopping
device.

5.9.4 Final terminal stopping devices shall be

5.8.6 Level of Platform on Safety Application. The
applicatipn of a Type A safety to stop the platform,
with its rdted load centered on each quarter of the plat-
form floor| symmetrically with relation to the centerline of
the platfofm floor, shall not cause the platform to be out of
level mor¢ than 30 mm/m (0.375 in./ft) in any direction.

5.8.7 Release. When platform safeties are applied, no
decrease}‘ tension in the governor rope nor motion of the
platform in the down direction shall release the safeties,
but such dafeties shall be permitted to be released by the
motion off the platform in the up direction.

5.8.8 Hlatform Safety Exceptions. Platform safeties
are notrequired for lifts with the following driving means:

(a) dirgct-plunger hydraulic

(b) othpr drives that do not use a flexible suspension
means, prpvided that the failure of a single drive compo-
nent canrot result in the platform overspeeding or the
floor going out of level more than 30 mm/m (0.375
in./ft) in|any direction, and said failure would cause
the platfdrm to stop by application of a safety switch
or equivalent means

inal Stopping Devices

Normal terminal stopping deviees required by
5.9.2 shall use mechanically operated/fagnetically oper-
ated, optigfal, or static-type switches,

Final tefminal stopping devicesyequired by 5.9.3 shall
use only mechanically operateéd switches for determining
platform position. Terminal\stopping devices that are
located op the platform{or in the runway shall be of
the encldsed type_and/ securely mounted in such a
manner that horizontal movement of the platform shall
not affect|the operation of the device.

5.9.2 Except as spec1f1ed in 5 9.7, normal stoppmg
devices operated t m St r

and shall be set to stop the platform ﬂoor within a toler-
ance of 12 mm (0.5 in.) of the landings under rated loading
to zero loading conditions. The normal stopping devices
shall be permitted to also serve as the upper and lower
normal terminal stopping devices.

5.9.3 Upper and lower final terminal stopping devices
operated by the platform shall be provided to remove
power from the motor and the brake, if provided,
except as specified in 5.9.6. They shall be set to stop
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mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangeméenty that
depend on a spring or gravity, or a eembinption
thereof, to open the contacts shall not be uSed.

5.9.5 The final terminal stopping-device shall not
control the same controller switches-as the normal term-
inal stopping devices unless two,or more separate and
independent switches are previded, two of which| shall
be closed to complete the driving-machine motoy-and-
brake circuit in either¢direction of travel. Where 4 two-
or three-phase alternating-current driving-mafhine
motor is used, theSe switches shall be of the mulfipole
type.

The control shall be so designed and installed that a
single growhd or short circuit shall be permitted to
allow _éither, but not prevent both, of the normdl and
final‘stopping device circuits from stopping the platform.

5.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic driving machines. Lowey final
terminal stopping devices are not required where the
limitations of the machine or runway limit the fravel
ofthe platform (e.g., a platform at rest on the bottom term-
inal landing).

5.9.7 A lower normal terminal stopping device fis not
required for direct-plunger driving machines where the
platform rests on a physical stop at the bottom terminal
landing and where the platform floor stops within aftoler-
ance of 12 mm (0.5 in.) of the lower landing under|rated
loading to zero loading conditions.

5.10 Operating Devices and Control Equipment

5.10.1 Operation. Operation of the lift from the
ings and from the platform shall be controlled by ¢
sw1tches at all stations, and shall be by means

(48 1n) maximum and 380 mm (15 1n) minimum
above the platform floor or facility floor or ground
level or made accessible to the user. Operating devices
shall be designed so that both the “UP” and “DOWN”
circuits cannot be operated at the same time.

5.10.2 Attendant Operation. Attendant operation shall
be permitted to be provided. Where provided, it shall
conform to the requirements of paras 5.10.2.1 and
5.10.2.2.

(20)
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5.10.2.1 Theattendantshall operate theliftby means
of a continuous-pressure control located at the lower
landing. The control shall be so located that the attendant
has full view of the floor area under the lift. A manually
reset emergency stop switch shall also be provided at that
location.

5.10.2.2 No controls, other than an emergency stop
switch, shall be provided on the platform.

5.1

its-

opened mechanically and their opening shall not be solely
dependent on springs. An emergency stop switch shall not
be provided on any landing control except as required by
5.10.2.1.

5.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall be provided with a slack-rope device of the manually
reset type that will remove power from the motor and

The design and installation of the control and operating
circuits shall conform to the requirements of 5.10.3.1
through 5.10.3.3.

5.10.3.1 Control systems that depend on the comple-
tion gr maintenance of an electric circuit shall not be used
for interruption of the power and application of the
machfne brake at terminal landings or for stopping the
machjne when the safety applies.

5.10.3.2 If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at th¢ terminal landings, they shall be of the restrained
comppession type.

5.10.3.3 The failure of any single magnetically oper-
ated gwitch, relay, or contactor to release in the intended
manner, or the failure of any solid state device to operate
as intended, or the occurrence of a single accidental
grounld or combination of accidental grounds shall not
permjt the lift to start if this failure renders ineffective
any e]ectrical protective device.

5.10.4 Motor Reversal Protection. Where'a non-
instahtaneous reversible motor is used(a;protective
circufit or device shall be provided to, prevent the
motof from continuing in the same direction if the rever-
sing ¢ontrol is activated.

5.1p.5 Phase Reversal and Failure Protection. Lifts
havirg polyphase alternating-current power supply
shall [be provided with,imeans to prevent the starting
of the{lift motor if the phase rotation is in the wrong direc-
tion, ¢r if there is a-failure of any phase. This protection
shall be considered+to be provided if a reversal of phase of
the incoming<polyphase alternating-current power will
not cpuse_the'driving-machine motor to operate in the
wrong direction.

brake if the platform is obstructed in its defcent and
the suspension ropes slacken. Lifts with) roller-chain
suspension means shall be provided with a slack-chain
device that will remove power from“the njotor and
brake if the platform is obstructed in its descent and
the suspension means slacken . This device is not required
to be of the manually reset type if the chain sprpckets are
guarded to prevent the chain’from becoming disengaged
from the sprockets.

5.10.8 Releasetand Application of Driving-Machine
Brake. Driving-machine brakes shall not be ele¢tronically
released until‘power has been applied to thg driving-
machine fmbotor. All power feed lines to the byake shall
be opened, and the brake shall apply automatically
whenlany operating device in 5.10.1 or 5.10.2 is in the
“STOP” position and when any electrical grotective
device functions.

5.10.9 Electrical Equipment and Wiring

5.10.9.1 All electrical equipment and w
conform to the requirements of NFPA 70.

ring shall

5.10.9.2 Electrical equipmentshall be certlfied to the

requirements of CAN/CSA-B44.1/ASME A17.5

5.10.10 Emergency Operations. Meang shall be
provided to raise or lower the platform mantally. This
means shall only be accessible to lift personnel, gmergency
personnel, or authorized personnel. The meansto raise or
lower the platform shall be capable of moving thg platform
to a landing and of being accessed and operatdd without
working directly above the platform.

5.10.10.1 The means to manually raise or|lower the
lift shall provide for controlled ascent or descenit no faster
than the rated speed and shall be permitted t¢ override
operating devices and control equipment. The njeans shall

5.10.6 Emergency Stop Switch. An emergency stop
switch shall be provided in the platform, and located
in or adjacent to each platform operating panel. When
opened, this switch shall cause the electric power to
be removed from the driving-machine motor and brake.

Emergency stop switches shall be of the manually
opened and closed type and have red operating
handles or buttons. They shall be conspicuously and
permanently marked “STOP” and shall indicate the
“STOP” and “RUN” positions. Switches shall be positively
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(a) an independent battery-operated system to manu-
ally raise or lower the lift

(b) a manual pump, lowering valve, or cable release
device where a hydraulic drive system is used, or

(c) other suitable means

5.10.10.2 If an opening in the runway is required to
access the means to manually raise or lower the platform,
it shall be
(a) located to permit the required access.

(20)
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(b) a maximum width of 300 mm (12 in.) and a
maximum height of 300 mm (12 in.). The opening size
shall be permitted to be increased, provided that any
resultant opening into the runway shall reject a 300
mm (12 in.) ball.

(c) provided with a door that shall be kept closed and
locked. Keys to unlock the access door to the lift runway
shall be available only to lift personnel, emergency per-
sonnel, or other authorized personnel.

6.1.4 Structural Support. The structure on which the
equipment is installed shall be capable of safely
supporting the loads imposed.

6.1.5 Electrical Equipment and Wiring

6.1.5.1 The installation of electrical equipment and
wiring shall conform to the requirements of NFPA 70.

6.1.5.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

(d) attgehedse-thatiteannetfallwhenopenedand
not open

(e) mo
normal of
position.

into the runway.
hitored so that the lift cannot be put back into
eration without being in its closed and locked

5.11 Code Data Plate

A code
A18.1 Sta
data plate

data plate shall be provided that indicates the
hdard to be used for inspections and tests. The
shall be in plain view, securely attached on the
main line [disconnect or on the controller. The data plate
shall be of such material and construction that the letters
and figures stamped, etched, cast, or otherwise applied to
the face sHall remain permanently and readily legible. The
height of the letters and figures shall be notless than 3 mm
(0.125 in.).

5.12 Stapdby Emergency Power

Lifts shlall be permitted to have standby emergency
power to|raise or lower the lift in the event of a main
power failure.

6 PRIVATE RESIDENCE INCLINED PLATFORM
LIFTSY

Sectior] 6 applies to inclined platform lifts where
installed ih or at a private residence for'use by the mobility
impaired.

6.1 Runways

6.1.1 Clearances. Clearances between the platform
and adjag¢ent surfaces shall be not less than 20 mm
(0.75 in.){ At no pointiin its travel shall the edge of the
platform [facing tHe”upper landing be more than 600
mm (24 in) above a step or landing as measured vertically.

6.1.2 Pitsa 3 A floor-mounted ra
retractable platform-mounted ramp shall be provided.
Floor-mounted ramps shall comply with the requirements
of 3.1.4.1. Retractable ramps shall conform to the require-
ments of 6.6.6.

6.1.3 Pipesin Runway Vicinity. Pipes conveying steam,
gas, or liquid that, if discharged into the runway, would
endanger life or health shall not be permitted.

6See section 3 for the requirements for this equipment installed in
locations other than in or at a private residence.
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6.2 Guide Rails and Tracks

6.2.1 Material. Platform guide rails shall,be of metal
construction. Steel construction shall conform to the re-
quirements of 6.2.1.1. Metals other-than steel[shall
conform to the requirements of 6,2.172. Guide-rail surfaces
shall conform to the requiremernits of 6.2.1.3.

6.2.1.1 Requirements(for Steel, Where Used. [Rails,
brackets, fishplates, and rail clips shall be malde of
open-hearth steel orits equivalent having a tg¢nsile
strength of not less than 380 MPa (55,000 psi) and
having an elongation of not less than 22% in a lpngth
of 50 mm (2 in.). Bolts shall conform to ASTM A307.
Rivets shall\conform to ASTM A502.

6.2.1.2 Requirements for Metals Other Than Bteel.
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 speciffed in
section 6, and cast iron is not used.

6.2.1.3 Guide-Rail Surfaces. Guide-rail surfaces used
for guiding a platform or counterweight shall be|suffi-
ciently smooth and true to operate properly with the
guiding members. Those surfaces that the platfofm or
counterweight safeties engage shall be smooth and
true within the tolerances required to ensure pfoper
safety application without excessive retardation or ¢xces-
sive out-of-level platform conditions resulting.

6.2.2 Location. The top and bottom ends of each fun of
guide rails shall be so located in relation to the exfreme
positions of travel of the platform that the platform
guiding members cannot travel beyond the ends of the
guide rails.

6.2.3 Stresses and Deflections. The stressef and
dafloctionsc i i i i atsl shall

conform to the requirements of 6.2.3.1 and 6.2.3.2.

6.2.3.1 Guide Rails. For steels conforming to the re-
quirements of 6.2.1, the stresses in a guide rail or in the rail
and its reinforcement, due to the horizontal forces
imposed on the rail during loading, unloading, or
running, calculated without impact, shall not exceed
100 MPa (15,000 psi) and the deflection shall not
exceed 6 mm (0.25 in.).

(20)
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Where steels of greater strength than those specified in
6.2.1.1 are used, the stresses specified shall be permitted
to be increased proportionately based on the ratio of the
ultimate strengths.

6.2.3.2 Brackets, Fastening, 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 with a total deflection at the
point of support not in excess of 3 mm (0.125 in.).

Shafts that support drums, sheaves, gears, couplings,
and other members, and that transmit torque, shall be
provided with tight-fitting keys.

6.3.1.3 Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving-
machine drum or sheave to the main driving mechanism.

6.3.1.4 Gearing having cast iron teeth shall not be
used on the driving machine.

6.2.4 Factor of Safety. The factor of safety used in the
desigh of guide rails shall be notless than 5, based on rated
load.

6.25 Anchoring. The supporting tracks or guide rails
shall pe securely anchored to the stairs, floor surface, or
sidewalls.

6.3 Driving Means and Sheaves

Th¢ driving means shall be one of the following:
(a)| winding drum

(b)| traction

(c)|roped sprocket

(d)| chain sprocket
(e)|screw

(f) [rack and pinion

(g)| direct-plunger hydraulic
(h)| roped-hydraulic

(i) [lever hydraulic

() [lever screw

(k)| friction

6.3.1 General Requirements

6.3.1.1 The factors of safety, based on the static load
(the rated load plus the weight of the\platform, ropes,
counferweights, etc.) to be uséd)in the design of
driving machines and sheaves shall be not less than 8
for steel, bronze, or other metals having an elongation
of at [least 14% in a length.of 50 mm (2 in.) or 10 for
cast ifron or other metals\having an elongation of less
than [14% in a length 'of 50 mm (2 in.). See section 8
for special requirenients for particular drive systems.

6.3.1.2 Set'screws or threaded portions located in
the shear plané of bolts and screws shall not be used
to trgnsmit)load.

Mehns shall be provided to ensure that there is no rela-

6.3.1.5 Driving-machine chains and spro¢kets shall
be of steel and shall conform in design and'dimgnsions to
the requirements of ASME B29.1.

6.3.1.6 Winding drums, traction‘sheaves,overhead
sheaves, and deflecting sheaves.shall be of cgst iron or
steel, of a pitch diameter of not less than 30 [times the
diameter of the suspension ropes. Where 8 x 19 steel
rope or 7 x 19 steel atreraft cable is used,[the pitch
diameter of drums @nd’sheaves shall be permitted to
be reduced to 2% times the diameter of the rope or
cable. The rope grooves shall be machined.

6.3.1.7<Guarding of Driving Machines. The driving
machine*shall be guarded to prevent a¢cidental
contacty'Any opening required for operatlion shall
reject a ball 20 mm (0.75 in.) in diameter. Adcess shall
bé\provided for inspecting and servicing. Any guard(s)
réquired to be removed for inspecting and [servicing
shall be secured in place using tamper-resistang fasteners
or other tamper-resistant means.

6.3.2 Hydraulic Driving Machines. Diredt-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1 except 8.1.2.

Roped-hydraulic machines shall conform fo the re-
quirements of 8.1, except for 8.1.1, 8.1.3, 8.[.4.3, and
8.1.4.7.

6.3.3 Screw Machines. Screw machines, where used,
shall conform to 8.2.

6.3.4 Friction Machines. Friction machinps, where
used, shall conform to 8.3.

6.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The ppwer unit
shall be permitted to be mounted on the platform or
placed at a remote location. If the power unit i§ remotely
located all intervening sheaves and sprackets shall be so

tive motion between rigidly joined components transmit-
ting load.

Where flexible couplings are used to transmit load,
means shall be provided to prevent disengagement of
the coupling components in the event of failure or exces-
sive motion in the flexible connection.

A fillet shall be provided at any point of change in the
diameter of driving-machine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

placed that the rope or chain travels in the proper align-
ment. All sheaves and sprockets shall be enclosed or
guarded.

6.3.6 Indirect-Drive Machines. Indirect-drive
machines, using V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
6.3.6.1 and 6.3.6.2, except that the requirements of
6.3.6.2 shall be permitted to be omitted if a self-
locking drive meeting the requirements of 6.4.2 is
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provided. If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

6.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated breaking
strength and a factor 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
B29.1, using a service factor of 2. Offset links in chain are
not permitted.

(c) roller chain

(d) direct-plunger hydraulic

(e) roped-hydraulic

(f) rack and pinion

(g) screw

(h) friction machine guides and rollers

6.5.1.2 Steel tapes or welded link chains shall not be
used as suspension means.

Sprockets in a chain-drive set and also a driven set shall
be assembled onto a common hub, with teeth cut in-line
after assembly to ensure equal load distribution on all
chains. Tooth sheaves for a belt drive shall be constructed
in a manngr to ensure equal load distribution on each belt
in the set.|Load determination for both the belt and chain
sets shall pe based on the maximum static loading on the
platform, which s the full load in the platform at restand at
a position] in the runway that creates the greatest load,
including|either the platform or counterweight resting
on its buffer.

Chain dfives and belt drives shall be guarded to protect
against agcidental contact and to prevent foreign objects
from interfering with drives.

6.3.6/2 Monitoring and Brake Location. Each belt or
chain in a pet shall be continuously monitored by a broken
belt or chpin device that shall function to automatically
interrupt |power to the machine and apply the brake if
any belt of chain in the set breaks or becomes excessively
slack. Thel driving-machine brake shall be located on the
traction gheave or drum assembly side of the driving
machine go as to be fully effective if the entire belt'set
or chain det should break.

6.4 Driv

6.4.1
equipped
brakes di
a continy
gearing. A
or a motd
magnet fr
device is

ng-Machine Brakes

Priving machines, except hydraulic, shall be
with electrically released spring-applied
rectly attached to the/driving means through
ous shaft, mechanical coupling, or toothed
single ground or short circuit, a countervoltage,
r-field dischargeshall not prevent the brake
bm allowingthe brake to set when the operating
blaced i the stop position.

6.4.2 A machine brake is not required if a self-locking
drive using @léad screw, worm, or other positive gearing

6-5-1-3—Where-wireropes—are-used—the-disneter
shall be not less than 6 mm (0.25 in.).

6.5.2 Factors of Safety. The suspensiomand sulpport
means shall have a factor of safety of not less than 7 pased
on the tension in the rope, cable, chain)-or forces ejerted
on the hydraulic cylinder, screw driveyor rack and ginion
when raising the rated load. When the platform and [coun-
terweight are suspended by_steel ropes and the dfiving
means between the machine and the counterweight is
an endless roller-type ‘chain, the factor of safe¢ty of
such chain shall be net:less than 8, based on the |rated
load. See section 8for special requirements of partjcular
drive systems,

6.5.3 Arcuof Contact of Suspension Means on Shpaves
and Sprotckets. The arc of contact of a wire rope on 4 trac-
tion sheave shall be sufficient to produce adequatq trac-
tion'under all load conditions. The arc of contact of alchain
ona driving sprocket shall be not less than 140 deg.

6.5.4 Spare Rope Turns on Winding Drums. Al| wire
ropes of winding drum machines shall have not les$ than
one full turn of the rope on the drum when the platfgrm or
counterweight has reached its limit of possible overtravel.

fums.
pson
s, by
roved

6.5.5 Securing Suspension Ropes to Winding D
The drum ends of wire ropes shall be secured by clanj
the inside of the drum of winding drum machin
tapered babbitted sockets, or by other means app
by the authority having jurisdiction.

6.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension wire ropes shall ot be
lengthened or repaired by splicing. Broken or [worn
suspension chains shall not be repaired. If one rgpe or
chain of a set is worn or damaged and requires replace-
ment, the entire set of ropes or chains shall be replacg¢d. Ifa
chain or sprocket is replaced due to wear, all chairfs and
sprackets shall he replaced

that will stop and hotd the pratform with the rated toad
within 100 mm (4 in.) of down travel after the power is
removed is provided.

6.5 Suspension and Support Means

6.5.1 General Requirements

6.5.1.1 Suspension and support means shall be one
of the following:
(a) steel or iron wire rope
(b) steel aircraft cable
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6.5.7 Fastening of Rope Suspension Means to Plat-
form. The platform ends of wire ropes shall be fastened
in a return loop by properly made individual tapered
babbitted sockets or properly attached fittings as recom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall notbe used. Tapered babbitted rope sockets and
the method of babbitting shall conform to the require-
ments of 9.8.
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6.5.8 Guarding. All moving suspension means shall be
guarded against accidental contact. Suspension means
that operate within a guide or track and travel at the
same speed and in the same direction as the platform
shall be considered suitably guarded.

6.6 Platforms

6.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less

6.6.4.3 Glass greater than 0.1 m? (1 ft*) in area and (20)

abutting panels whose total area is greater than 0.1 m? (1
ft*) shall be laminated glass as defined by ANSI Z97.1 or 16
CFR, Part 1201, Section 1201.2 or shall be glass bonded to
a nonpolymeric coating, sheeting, or film backing having
the physical integrity to hold the fragments if the glass
breaks. Glass shall be tested and conform to the accep-
tance criteria for laminated glass as specified in ANSI
7Z97.1 or 16 CFR, Part 1201, Section 1201.4. The glass

chall ha ymaarlead
Star—Be—thHaike

than [ based on the rated load. The floor shall be of
metall or wood construction with a nonskid surface.

§.6.1.1 Securing of Enclosures. The enclosure shall
be sequrely fastened to the platform and so supported that
it canpot loosen or become displaced in ordinary service,
on thle application of the platform safety, or on buffer
engagement.

The¢ enclosure shall be so constructed that removable
portigns cannot be dismantled from within the platform.

Englosure linings, decorative panels, light fixtures, and
other|apparatus or equipment attached within the enclo-
sure ghall be securely fastened and so supported that they
will nptloosen or become displaced in ordinary service, on
platfdrm safety application, or on buffer engagement.

Panels attached to the enclosure for decorative or other
purpgses shall not be unfastened from inside the platform
by the use of common tools or shall be permitted to be
remoped from inside the platform when perforations,
excedding that which would reject a ball 12 mm (0.5
in.) in diameter, in the enclosure used for panel
hanging or support have permanent means to prevent
straight-through passage beyond the running clearance.

§.6.1.2 Strength and Deflection of Enclosure Walls.
The gnclosure walls shall be designed.and installed to
withsftand a force of 330 N (75 Ibf)-applied horizontally
at any point on the walls of the enclostire without perma-
nent deformation or cause the defléction to exceed 25 mm

be used on platforms subject to the requirements of 6.6.4.1
through 6.6.4.4.

6.6.4.1 It shall be installed and guarded so as to
provide adequate protection for passengers in case the
glass panels break or are dislodged.

6.6.4.2 Itshall be so mounted in the structure so that
the structure, including the glass in place, shall withstand
the required lift tests without damage.
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5T

Part 1201, Section 1201.5.

6.6.4.4 Markings as specified in ANSDZ97].1 shall be
on each separate piece of glass, andpshall remain visible
after installation.

6.6.5 Platform Truck and Guides. The platform shall
be securely anchored to a tfuck that supports it] The truck
shall be retained in a traek or on a guide-rail jassembly.

vANSHZ9714qr 16 CFR,

6.6.6 Platform Guarding. A retractable met
least 150 mm (6 in.) high shall be provided on
access end of the platform to prevent the wheelghair from
rolling off thatlend of the platform. It shall be autpmatically
actuated or manually activated and shall remain in its
elevated position until the platform returjns to the
landing. It shall be operated by a positive cam action
of\it shall be provided with an electric comtact that
will stop the movement of the platform wjthin 150
mm (6 in.) of travel away from the lower landing if
the guard has failed to rise to its guarding pofition.

A retractable platform mounted ramp|shall be
permitted to be used in lieu of the retractable platform
guard. Guards of at least 150 mm (6 in.) in he¢ight shall
be provided on the sides of the platform not used for
access. Guards and ramps, in their guarding position,
shall withstand, without permanent deformation, a
force of 550 N (125 Ibf) applied on any 100 gm x 100
mm (4 in. x 4 in.) area. This force shall not |cause the
height of the ramp, at any point in its length, [to be less
than 150 mm (6 in.) measured vertically [from the
surface of the platform floor.

Means shall be provided to prevent the wheel
rolling off the platform floor at the upper agcess end.
Retractable ramps are permitted to serve thig function,
and when in use, the incline of the ramp shpll not be
greater than

il guard at
the lower

Chair from

(b) 1 in 6 for heights up to 60 mm (2.5 in.)
(c) 1 in 8 for heights up to 75 mm (3 in.)
(d) 1 in 10 for heights up to 100 mm (4 in.)

(e) 1in 12 for heights greater than 100 mm (4 in.)

6.6.7 Seats. A lift shall be permitted to be provided
with a folding seat and seat belt to accommodate a
person not in a wheelchair.
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6.6.8 Obstruction Devices. The entire underside and
the edges of the platform floor facing the upper and lower
landings shall be equipped with a device that will stop the
platform traveling within a distance of 50 mm (2 in.) or
less if it is obstructed in its travel in either direction. The
force required to operate the device shall not exceed 70 N
(15 Ibf).

6.7 Capacity, Load, and Speed

materials used shall have an elongation of not less than
15% in a length of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved.

6.8.1.2 Springs shall be permitted to be used in the
operation of platform or counterweight safeties. Where
springs are used and partially loaded prior to safety opera-
tion, the loading on the spring shall not produce a fiber
stress exceeding one-half the elastic limit of the material.
During operation of the safety, the fiber stress shall not

6.7.1 Ljmitations of Capacity, Load, and Speed. The
capacity shall be one person. The rated load shall be
not less than 200 kg (450 1b) and not greater than 340
kg (750 lp). Platforms with a floor area greater than
1.4 m? (15 ft?) shall have a rated load of 340 kg (750
1b). The lift shall be capable of sustaining and lowering
aload as specified in Figure 9.7. The rated speed measured

along the|incline shall not exceed 0.15 m/s (30 ft/min).

6.7.2 Capacity Plate. A capacity plate stating the ca-
pacity and rated load shall be furnished by the manufac-
turer and|fastened in a conspicuous place on the device.
Letters and numbers shall be notless than 6 mm (0.25 in.)
in height.

6.7.3 Data Plates. A data plate shall be provided by the
manufactpirer and securely fastened in a conspicuous
place. The¢ plate shall state the rated speed, rated load,
weight of| platform, suspension or support means, date
of manufacture, and manufacturer’s name. Letters and
numerals [shall be not less than 6 mm (0.25 in.) in height.

6.8 Safeties and Governors

All platforms shall be provided with a safety, except for
platforms|of direct-plunger hydraulic lifts or self<locking
drivesusingalead screw or other positive gearing that will
stop and Hold the carriage with rated load within 100 mm
(4 in.) of down travel after power is'removed.

The safety shall be actuated by{the action of a speed
governor pr by the breakage or.slackening of the suspen-
sion or support means. Where'actuation is by a governor,
the safety[shall be set at amaximum speed of 0.4 m/s (75
ft/min). Where actuation\is by breakage or slacking of the
suspensign or suppert means, the safety shall be set
without delay, and{independent of the speed governor,
if provided.

Safety garts.shall conform to the requirements of 6.8.1.

exceed 85% of the elastic limit of the material~Helical
springs, where used, shall be in compression.

6.8.1.3 Safety-rope drums, leading sheaved, and
their supporting brackets and safety-jaw gibs shpll be
permitted to be made of cast iron.and other mletals,
provided such parts have a factoryef safety of naot less
than 10.

6.8.1.4 Rope used as aeonnection from the safety to
the governor rope, including rope wound on the spfety-
rope drum, shall be not less than 3 mm (0.125 in.) in
diameter and shdall be made of a corrosion-resistant
metal. The factor of safety of the rope shall be nat less
than 5. Tiller-rope construction shall not be used.

6.8.1:5. The factors of safety shall be based dn the
maximuim stresses developed in the parts during the
operation of the safety when stopping the rated load
fram the governor tripping speed.

6.8.1.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached|to or
supported by wood members.

6.8.2 Material and Factor of Safety. Governor [ropes
shall be of iron, steel, monel metal, phosphor brongze, or
stainless steel. They shall be of a regular-lay construction,
and notless than 6 mm (0.25 in.) in diameter. The fagtor of
safety of governor ropes shall be not less than 5. Tiller-
rope construction shall not be used.

6.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic d¢vices
shall not be used to apply the safeties requir¢d by
section 6, nor to hold such safeties in the retracted| posi-
tion.

6.8.4 Level of Platform on Safety Applicatior]. The
application of a Type A safety to stop the platform

Governorr OPTS,; wirere PT ovided;shatt confornrtothere-
quirements of 6.8.2.

The application and release of safeties shall conform to
the requirements of 6.8.3 through 6.8.5.

6.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

6.8.1.1 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, based on the ultimate strength of the material, and the

48

with its rated load centered on each quarter of the plat-
form floor symmetrically with relation to the centerline of
the platform floor shall not cause the platform floor to be
out oflevel more than 30 mm/m (0.375in./ft) in any direc-
tion.

6.8.5 Release. When platform safeties are applied, no
decrease in tension in the governor rope nor motion of the
platform in the down direction shall release the safeties,
but such safeties shall be permitted to be released by the
motion of the platform in the up direction.
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6.9 Terminal Stopping Devices

6.9.1 Normal terminal stopping devices required by
6.9.2 shall be permitted to use mechanically operated,
magnetically operated, optical, or static-type switches.
Final terminal stopping devices required by 6.9.3 shall
use only mechanically operated switches for determining
platform position. Terminal stopping devices that are
located on the platform or in the runway shall be of
the enclosed type and securely mounted in such a

6.10 Operating Devices and Control Equipment

6.10.1 Operation. Operation of the chairlift from the (20)
landings and from the platform shall be controlled by
control switches at all stations, and shall be by means
of the continuous-pressure type. Controls shall be
1220 mm (48 in.) maximum and 380 mm (15 in.)
minimum above the platform floor or facility floor or
ground level or made accessible to the user. Operating
devices shall be designed so that both the “UP” and

manrer so that horizontal movement of the platform
shall hot affect the operation of the device.

6.9.2 Upper and lower normal terminal stopping
devides operated by the platform shall be provided,
and shall be set to stop the platform within a tolerance
of 12 mm (0.5in.) of the upper and lower terminal landings
under rated loading to zero loading conditions.

6.9.3 Upper and lower final terminal stopping devices
operdted by the platform to remove power from the motor
and the brake shall be provided, except as specified in
6.9.6] They shall be set to stop the platform after it
travels past the normal terminal stopping device and
beforle striking an obstruction. A slack-rope device
equipped with a slack-rope switch of the enclosed manu-
ally rpset type that shall cause the electric power to be
remoped from the driving-machine motor and brake if
any hoisting rope becomes slack shall be permitted to
be usgd as the lower final terminal stopping device.

inal

4 single~ground or short circuit shall be permitted
to allpw.either, but not prevent both, the normal and

6.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic driving machines. Lower final
terminal stopping devices are not required where the
limitations of the machine or runway limit the travel
ofthe platform (e.g., a platform at rest on the bottom term-
inal landing).
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“DOWN” circuits cannot be operated at the-same time.

6.10.2 Attendant Operation. Attendaritoperption shall
be permitted to be provided. Where providdd, it shall
conform to the requirements of 6.10.21 through 6.10.2.3.

6.10.2.1 The attendant.shall operate the lift by
means of a continuous-pressure switch locpted on a
control box on the free‘end of a detachabl¢, flexible
cord not more than 1 500ynm (60 in.) in length. A manually
reset emergency stop/Switch shall also be provided in the
control box.

6.10.2.2~\No controls, other than an emerg
switch, shall'‘be provided on the lift.

ency stop

6.10:2.3 Where the equipmentoperates o1} a straight
flight of stairs, and where the platform is within sight
during its entire travel, provisions shall be permitted
to be made for the attendant to operate thq lift from
the top or bottom of the stairs.

6.10.3 Control and Operating Circuit Requirements.
The design and installation of the control and|operating
circuits shall conform to the requirements df 6.10.3.1
through 6.10.3.3.

6.10.3.1 Control systemsthatdepend on the comple-
tion or maintenance of an electric circuit shall npt be used
for interruption of the power and application of the
machine brake at terminal landings or for stqpping the
machine when the safety applies.

6.10.3.2 If springs are used to actuate|switches,
contactors, or relays to break the circuit to stpp the lift
at the terminal landing, they shall be of the festrained
compression type.

6.10.3.3 The failure of any single magneti
ated switch, relay, or contactor to release in thg

ollid e-de o)

ally oper-
intended
3 e < Hre-ofahy-solid-s de (0 operate
as intended, or the occurrence of a single accidental
ground or combination of accidental grounds shall not
permit the lift to start if this failure renders ineffective
any electrical protective device.

ne a a eo

6.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective
circuit or device shall be provided to prevent the
motor from continuing in the same direction if the rever-
sing control is activated.
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6.10.5 Phase Reversal and Failure Protection. Lifts
having polyphase alternating-current power supply
shall be provided with means to prevent the starting
of the lift motor if the phase rotation is in the wrong direc-
tion or if there is a failure of any phase.

This protection shall be considered to be provided if a
reversal of phase of the incoming polyphase alternating-
current power will not cause the driving-machine motor
to operate in the wrong direction.

6.10.10 Emergency Operations. Means shall be
provided to raise or lower the platform manually along
the path of travel. This means shall only be accessible
to lift personnel, emergency personnel, or authorized per-
sonnel. The means to raise or lower the platform shall be
capable of moving the platform to a landing and of being
accessed and operated without working directly above the
platform.

6.10.10.1 The means to manually raise or lower the

6.10.6

6.10.6.1 All electrical equipment and wiring shall
conform to the requirements of NFPA 70.

6.10.6.2 Electrical equipment shall be certified to
the requifements of CAN/CSA-B44.1/ASME A17.5.

6.10.7 |Slack-Rope and Slack-Chain Devices for
Winding OQrum and Roller-Chain-Type Driving Machines.
Winding @irum driving machines with rope suspension
shall be prtovided with a slack-rope device of the manually
reset typg that will remove power from the motor and
brake if the platform is obstructed in its descent and
the suspgdnsion ropes slacken. Lifts with roller chain
suspensign means shall be provided with a slack-chain
device, which will remove power from the motor and

Electrical Equipment and Wiring

to be of thle manually reset type if the chain sprockets are
guarded tp prevent the chain from becoming disengaged
from the sprockets.

6.10.8 [Emergency Stop Switch. An emergency-stop
switch shall be provided in the platform and-lecated
within redch of the passenger whether sitting in"a'wheel-
chair or sitting on the folding seat and located 1 200 mm
(48 in.) maximum and 380 mm (15 in.)(mihimum above
the platfofm floor.

When opened, this switch shall causé the electric power
to be remloved from the lift driving-machine motor and
brake. Emlergency stop switches shall be of the manually
opened arld closed type and have red operating handles or
buttons. They shall be"¢conspicuously and permanently
marked {STOP” andsshall indicate the “STOP” and
“RUN” pdsitionsy Switches shall be positively opened
mechanically and-their opening shall not be solely depen-
dent on s rmgs

landing control except as requ1red by 6.10. 2

6.10.9 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
released until power has been applied to the driving-
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when any operating device in 6.10.1 or 6.10.2 is in the
stop position and when any electrical protective device
functions.
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lift shall provide for controlled ascent or descent naot faster

than the rated speed and shall be permitted to)ové¢rride

operating devices and control equipment. The'means shall

be permitted to be
(a) an independent battery-operated-system to hanu-

ally raise or lower the lift
(b) a manual pump, lowering valve, or cable r¢

device where a hydraulic drive'system is used, or
(c) other suitable mean§

lease

6.10.10.2 If an opening in the runway is required to
access the means to manually raise or lower the platform,
it shall be
(a) located<to ‘permit the required access.
(b) a maximum width of 300 mm (12 in.) gnd a
maximum height of 300 mm (12 in.). The opening size
shall be’permitted to be increased, provided thdt any
resultant opening into the runway shall reject & 300
min (12 in.) ball.
(c) provided with a door that shall be kept closed and
locked. Keys to unlock the access door to the lift rynway
shall be available only to lift personnel, emergency per-
sonnel, or other authorized personnel.
(d) attached sothatitcannotfall when opened ang
not open into the runway.
(e) monitored so that the lift cannot be put back into
normal operation without being in its closed and lpcked
position.

shall

6.11 Code Data Plate

A code data plate shall be provided that indicatg¢s the
A18.1 Standard to be used for inspections and tests. The
data plate shall be in plain view, securely attached ¢n the
main line disconnect or on the controller. The data plate
shall be of such material and construction that the letters
and figures stamped etched, cast, or otherw1se apphed to
p. The
height of the letters and figures shall be not less than 3mm
(0.125 in.).

6.12 Standby Emergency Power

Lifts shall be permitted to have standby emergency
power to raise or lower the lift in the event of a main
power failure.

(20)

(20)
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7 PRIVATE RESIDENCE INCLINED STAIRWAY
CHAIRLIFTS’

Section 7 applies to inclined stairway chairlifts where
installed in or at a private residence for use by the mobility
impaired.

7.1 Runways

7.1.1 The structure on which the equipmentis installed

drums and sheaves shall be permitted to be reduced to
21 times the diameter of the rope or cable.

Where the grooves are used to transmit power, suffi-
cient traction shall be provided between the rope and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of the rated load.

7.3.2 Hydraulic Driving Machines. Direct-plunger
hydraulic driving machines, where used, shall conform

shall

7.112 The installation of electrical equipment and
wiring shall conform to the requirements of NFPA 70.

7.1}3 Electrical equipment shall be certified to the re-
quirements of CAN/CSA-B44.1/ASME A17.5.

1] £ £21 Yo £l 1 o | H |
CCapaoTC O S5arcTy  SuppoOTthTg e TOaaSTHTPOSTUT

7.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchqgred to the stairs, floor surface, or sidewall.

The¢ factor of safety used in the design of the guide rails
and trracks shall be not less than 5 based on the rated load.

7.3 Driving Means and Sheaves

Th¢ driving means shall be one of the following:
(a)| winding drum

(b)] traction

(c)|roped sprocket

(d)| chain sprocket

(e)|screw

(f) |rack and pinion

(g)] direct-plunger hydraulic

(h)| roped-hydraulic

(i) [lever hydraulic

() [lever screw

(k)| friction

7.3
4.3.1.1 The factor of safety used in the design of the
sprodkets and sheaves shallbe notless than 5 based on the

rated|load. See section 8 for special requirements of par-
ticular drive systems.

1 General Requirements

4.3.1.2 Driving-machine chains and sprockets shall
be of steel and\shall conform in design and dimensions to
the r¢quirements of ASME B29.1.

to the requirements of 8.1, except 8.1.2.

Roped-hydraulic machines shall conférm
quirements of 8.1 except for 8.1.1, 8:h3, 8.
8.1.4.7.

to the re-
1.4.3, and

7.3.3 Screw Machines. Screw. machines, where used,
shall conform to 8.2.

7.3.4 Friction Machines/Friction machinps, where
used, shall conform ta’8.3.

7.3.5 Location.of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The ppwer unit
shall be permiitted to be mounted on the c3rriage or
placed atla rYemote location. If remotely located, all
sheavestand sprockets shall be so placed that the rope
or chain travels in the proper alignment. All sheaves
and’sprockets shall be enclosed or guarded.

7.3.6 Indirect-Drive Machines. Indirg¢ct-drive
machines, using V-belt drives, tooth drive| belts, or
drive chains, shall conform to the requirgments of
7.3.6.1 through 7.3.6.3, except that the requirpments of
7.3.6.2 shall be permitted to be omitted|if a self-
locking drive meeting the requirements dof 7.4.2 is
provided. If multiple belts or chains are provjded, they
shall be preloaded and matched for length in |sets.

7.3.6.1 General Requirements. Belt setf shall be
selected on the basis of the manufacturer’s ratedl breaking
strength and a factor of safety of 10. Chain and sprocket
sets shall be selected on the basis of recommendations set
forth in the Supplementary Information sectioh of ASME
B29.1, using a service factor of 2. Offset links in] chain are
not permitted. Sprockets in a chain-drive set shall be
assembled onto a common hub, with teeth dqut in-line
after assembly to ensure equal load distribution on all
chains. Tooth sheaves for a belt drive shall be cqnstructed
in a manner to ensure equal load distribution on each belt

'-3.1-3 ‘V‘V,illc‘lills dl UlIInS, tl stiUll D‘llUdVCD, UVTI }lCdd
sheaves, and deflecting sheaves used with suspension and
compensating ropes shall be of metal and provided with
finished grooves for ropes or shall be permitted to be lined
with nonmetallic groove material, and shall have a pitch
diameter of not less than 30 times the diameter of the
suspension ropes. Where 8 x 19 steel rope or 7 x 19
steel aircraft cable is used, the pitch diameter of the

7 See section 4 for the requirements for this equipment installed in
locations other than in or at a private residence.
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in the set. Load determination for both the belt and chain
sets shall be based on the maximum static loading on the
carriage, which is the full load on the chair at rest and at a
position in the runway that creates the greatest load,
including either the carriage or counterweight resting
on its buffer.

Chain drives and belt drives shall be guarded to protect
against accidental contact and to prevent foreign objects
from interfering with drives.
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7.3.6.2 Monitoring and Brake Location. Each belt or
chain in a set shall be continuously monitored by a broken
belt or chain device that shall function to automatically
interrupt power to the machine and apply the brake if
any belt or chain in the set breaks or becomes excessively
slack. The driving-machine brake shall be located on the
traction sheaves or drum assembly side of the driving
machines so as to be fully effective if the entire belt
set or chain set should break.

load. See section 8 for special requirements for particular
drive systems.

7.5.3 Replacement of Chains and Sprockets. If two or
more chains are used as a suspension or support means
and a worn chain or sprocket is replaced, all chains and
sprockets must be replaced.

7.6 Chairs and Seats

Each chair shall he prnvidr—\d with a foot p]:ffnrm seat,

7.3.6]3 Replacement of Belts or Chains. If one belt or
chain of g set is worn, stretched, or damaged so as to
require replacement, the entire set shall be replaced.
Sprockets| and toothed sheaves shall also be replaced if
worn.

7.4 Driving-Machine Brakes

74.1
driving
coupling,

driving-machine brake directly attached to the
eans through a continuous shaft, mechanical
r toothed gearing of the electrically released
plied type shall be provided, except on lifts
aulic driving machines.

machine brake is not required if a self-locking

a lead screw, worm, or other positive gearing
top and hold the carriage with the rated load
0 mm (4 in.) of down travel after the power
d is provided.

within 1

ension and Support Means
7.5.1 General Requirements

7.5.11 Suspension and support means shall'beone

of the following:

(a) ste¢l or iron wire rope

(b) steg¢l aircraft cable

(c) roller chain

(d) dir¢ct-plunger hydraulic

(e) ropgd-hydraulic

(f) rack and pinion

used as suspensiohdneans. Where wire ropes are used, the
diameter ghall-be*not less than 6 mm (0.25 in.). Where
aircraft chble<is used, the diameter shall be not less

and seat belt. At least one handgrip shall be provided.

7.6.1 Chair Truck and Guides. The chair shall be
securely anchored to a truck that supports it} The
truck shall be restrained in a track ©r on a guide-rail
assembly.

7.6.2 Factors of Safety. Thefactor of safety used|in the
design of the carriage and truck shall be not less than 5
based on the rated load.

7.6.3 Footrest Obstruction Device. If the footifest is
located so that itds within 150 mm (6 in.) of thg step
nosing or riser, a device shall be provided on the foptrest
to stop the upward motion of the carriage if it encoynters
an object between the footrest and step nosing or|riser.

7.6.4 Footrest Clearance. At no point in its trave| shall
the edge of the footrest facing the upper landing belmore
thian 600 mm (24 in.) above the step or landipg as
fleasured vertically.

7.7 Capacity, Speed, and Angle of Inclinatiop

. The
load

7.7.1 Limitations of Capacity, Load, and Speed
capacity shall not exceed two persons. The rated
shall be not less than 115 kg (250 Ib) for a ong-seat
lift and not less than 180 kg (400 lb) for a twdq-seat
lift. The speed, as measured along the incline, shdll not
exceed 0.2 m/s (40 ft/min).

allbe
eg as

7.7.2 Limitation of Angle of Inclination. No lift sH
installed to operate on a greater incline than 45 d
measured on the mean.

7.7.3 Capacity Plate. A capacity plate stating thefrated
load in pounds shall be furnished by the manufactur¢r and
fastened in a conspicuous place on the device. Letters and

numbers shall be not less than 6 mm (0.25 in.) in height.

than 3 mm{6-3425

1)
sy

7.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7 based
on the tension in the rope, cable, chain, or forces exerted
on the hydraulic cylinder, screw drive, or rack and pinion
when raising the rated load. When the carriage and coun-
terweight are suspended by steel ropes and the driving
means between the machine and the counterweight is
an endless roller-type chain, the factor of safety of
such chain shall be not less than 8, based on the rated
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7-74Dat : by the
manufacturer and securely fastened in a conspicuous
place. It shall state the rated speed, rated load, suspension
or support means, date of manufacture, and manufac-
turer’s name. Letters and numerals shall be not less

than 6 mm (0.25 in.) in height.
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7.8 Safeties and Governors

All carriages shall be provided with a safety, except for
platforms of direct-plunger hydraulic lifts or other drive
systems that are designed so that the failure of any single
drive component cannot result in the platform over-
speeding.

The safety shall be actuated by the action of a speed
governor or by the breakage or slackening of the suspen-
sion or support means. Where actuation is by a governor,

7.8.1.6 Safety-rope leading-sheaves brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.

7.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze, or
stainless steel. They shall be of a regular-lay construction,
and notless than 6 mm (0.25 in.) in diameter. The factor of
safety of governor ropes shall be not less than 5. Tiller-
rope construction shall not be used.

the sgfety shall be set at a maximum speed of 0.4 m/s (75
ft/min). Where actuation is by breakage or slackening of
the suspension or support means, the safety shall be set
withdut delay, and independent of the speed governor, if
provifled.

Safpty parts shall conform to the requirements of 7.8.1.
Governor ropes, where provided, shall conform to the re-
quirements of 7.8.2.

The application and release of safeties shall conform to
the r¢quirements of 7.8.3 through 7.8.5.

7.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

7.8.1.1 Parts of safeties, except springs, safety-rope
drumgp, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor of safety of notless than
3.5, based on the ultimate strength of the material, and the
materials used shall have an elongation of not less than
15% |n a length of 50 mm (2 in.). Forged, cast, or welded
parts|shall be stress relieved.

7.8.1.2 Springs shall be permitted to be used in the
operation of chair or counterweight safetigs;*"Where
springs are used and partially loaded prior t¢ safety opera-
tion, the loading on the spring shall not produce a fiber
stresg exceeding one-half the elastic limit of the material.
During operation of the safety, the\fiber stress shall not
excedd 85% of the elastic limit of’'the material. Helical
springs, where used, shall be.in/compression.

7.8.1.3 Safety-ropé.drums, leading sheaves, and
their |supporting brackets and safety-jaw gibs shall be
permiitted to be made of cast iron and other metals,
provided such parts have a factor of safety of not less
than [L0.

7.8.14"Rope used as a connection from the safety to
the gpvernor rope, including rope wound on the safety-

7.8.3 Means of Application. Safeties shall\be applied
mechanically. Electric, hydraulic, or pneumratic devices
shall not be used to apply the safeties required by
section 7, nor to hold such safeties in‘the retracted posi-
tion.

7.8.4 Level of Chair on Safety Application. [The appli-
cation of a Type A safety tao'stop the chair, with its rated
load, shall not cause the-chair to be out of level more than
30 mm/m (0.375 in)/ft) in any direction.

7.8.5 Release..When chair safeties are applied, no
decrease intefsion in the governor rope nor motion of
the chairdn the down direction shall release the safeties,
but such safeties shall be permitted to be releafed by the
motiohJof the chair in the up direction.

7.9 Terminal Stopping Devices

7.9.1 Normal terminal stopping devices required by
7.9.2 shall be permitted to use mechanically|operated,
magnetically operated, optical, or static-type dwitches.

Final terminal stopping devices required by [7.9.3 shall
use only mechanically operated switches for dgtermining
chair position.

Terminal stopping devices that are located on the chair
or in the runway shall be of the enclosed type and securely
mounted in such a manner that horizontal moyement of
the chair shall not affect the operation of the [device.

7.9.2 Upper and lower normal terminallstopping
devices operated by the chair shall be proviided, and
shall be set to stop the chair at or near the ypper and
lower terminal landings under rated loadirlg to zero
loading conditions.

7.9.3 Upper and lower final terminal stoppi
operated by the chair to remove power from the motor
and the brake shall be provided, except as specified in

g devices

rope drum, shall be not less than 3 mm (0.125 in.) In
diameter and shall be made of a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

7.8.1.5 The factors of safety shall be based on the
maximum stresses developed in the parts during the
operation of the safety when stopping the rated load
from the governor tripping speed.
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7.9.6. They shall be set to stop the chair after it travels
past the normal terminal stopping device and before
striking an obstruction. A slack-rope device equipped
with a slack-rope switch of the enclosed manually
reset type that shall cause the electric power to be
removed from the driving-machine motor and brake if
any hoisting rope becomes slack shall be permitted to
be used as the lower final terminal stopping device.
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