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FOREWORD

The consensus committee that approved the Standard was balanced to ensure that individuals from competent and
concerned interests have had an opportunity to participate.
This Standard is intended to serve as the basis for state, municipal, and other jurisdictional authorities in drafting

regulations governing the installation, testing, inspection, maintenance, alteration, and repair of platform lifts and
stairway chairlifts. It is also intended as a standard reference of safety requirements for the guidance of architects,
engineers, insurance companies, manufacturers, and contractors, and as a standard of safety practices for owners
and managers of structures where equipment covered in the scope of this Standard is used.
This Standard is available for public review on a continuing basis. This provides an opportunity for additional public

input from industry, academia, regulatory agencies, and the public-at-large.
Safety codes and standards are intended to enhance public health and safety. Revisions result from committee consid-

eration offactors such as technological advances, newdata, and changing environmental and industryneeds. Revisions do
not imply that previous editions were inadequate.
It should be pointed out that any governmental jurisdiction has authority over any particular installation. Inquiries

dealing with problems of a local character should be directed to the proper authority of such jurisdiction. It is recom-
mended that, prior to adoption, all pertinent state and local laws or ordinances be reviewed and where there is a conflict
with any ofthe requirements of this Standard, an exception to such conflicting requirement be noted, quoting the section
of the law that applies.
Equipment covered by this Standard was originally incorporated as a 1983 supplement to ANSI/ASME A17.1-1981,

Safety Code for Elevators and Escalators. In ANSI/ASME A17.1b-1983, a newPart XXI covering private residence inclined
stairway chairlifts and inclined and vertical wheelchair lifts was added. Part XX was added to cover these same devices
installed in buildings other than private residences.
In 1996, as a result of the effort to harmonize the ASME A17.1 Code and the CAN/CSA-B44 Safety Code for Elevators, a

new Main Committee on Platform Lifts and Stairway Chairlifts was established. The Committee developed the first
edition, which incorporated Parts XX and XXI, as well as the applicable cross-references in ASME A17.1-1996, up
to and including ASME A17.1a-1997.
The first edition of this Standard was approved by The American Society ofMechanical Engineers (ASME) Committee

on Platform Lifts and Stairway Lifts, was approved and designated as an American National Standard by the American
National Standards Institute (ANSI) on June 21, 1999, and issued on July 26, 1999. The ASME A18.1a-2001 Addenda was
approved on January 30, 2001, and issued on March 26, 2001. The ASME A18.1b-2001 Addenda was approved on
December 11, 2001, and issued on April 11, 2002.
The second edition of this Standard was approved by ANSI on July 29, 2003, and was issued on September 12, 2003.
The third edition of this Standard was approved by ANSI on May 6, 2005, and was issued on November 29, 2005.
The fourth edition of this Standard was approved by ANSI on July 3, 2008, and was issued on August 28, 2008.
The fifth edition of this Standard was approved by ANSI on August 31, 2011, and was issed on October 31, 2011.
The sixth edition of this Standard was approved by ANSI on July 10, 2014, and was issued on September 12, 2014.
The seventh edition of this Standard was approved by ANSI on August 3, 2017, and was issued on October 5, 2017.
The eighth edition of this Standard was approved by ANSI on June 18, 2020, and was issued on February 26, 2021.
The ninth edition of this Standard was approved by ANSI on October 18, 2023, and was issued on March 18, 2024.
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CORRESPONDENCE WITH THE A18 COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose
revisions or cases, report errata, or request interpretations. Correspondence for this Standard should be sent to the staff
secretary noted on the committee’s web page, accessible at https://go.asme.org/A18committee.

Revisions and Errata. The committee processes revisions to this Standard on a continuous basis to incorporate
changes that appear necessary or desirable as demonstrated by the experience gained from the application of the Stan-
dard. Approved revisions will be published in the next edition of the Standard.
In addition, the committee may post errata on the committee web page. Errata become effective on the date posted.

Users can register on the committee web page to receive e-mail notifications of posted errata.
This Standard is always open for comment, and the committee welcomes proposals for revisions. Such proposals

should be as specific as possible, citing the paragraph number, the proposed wording, and a detailed description of the
reasons for the proposal, including any pertinent background information and supporting documentation.

Cases. The committee does not issue cases for this Standard.

Interpretations. Upon request, the committee will issue an interpretation of any requirement of this Standard. An
interpretation can be issued only in response to a request submitted through the online Interpretation Submittal Form at
https://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic e-mail
confirming receipt.
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 information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the requestwill be returnedwith the recommendation that such assistance be obtained. Inquirers
can track the status of their requests at https://go.asme.org/Interpretations.
ASME procedures provide for reconsideration ofany interpretation when or ifadditional information thatmight affect

an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.
Interpretations are published in the ASME Interpretations Database athttps://go.asme.org/Interpretations as theyare

issued.

Committee Meetings. The A18 Standards Committee regularly holds meetings that are open to the public. Persons
wishing to attend anymeeting should contact the secretary of the committee. Information on future committee meetings
can be found on the committee web page at https://go.asme.org/A18committee.

vi

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME A18
.1 

20
23

https://asmenormdoc.com/api2/?name=ASME A18.1 2023.pdf


ASME A18.1-2023
SUMMARY OF CHANGES

Following approval by the ASME A18 Standards Committee and ASME, and after public review, ASME A18.1-2023 was
approved by the American National Standards Institute on October 18, 2023.

ASME A18.1-2023 includes the following changes identified by a margin note, (23) .

Page Location Change

1 1.1.3 Revised

5 1.5 First paragraph revised

6 Section 2 Revised in its entirety

8 Table 1.5-2 Editorially revised

24 Section 3 Revised in its entirety

33 Section 4 Revised in its entirety

38 Section 5 Revised in its entirety

47 Section 6 Revised in its entirety

54 Section 7 Revised in its entirety

59 Section 8 Revised in its entirety

62 Section 9 Revised in its entirety
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SAFETY STANDARD FOR PLATFORM LIFTS AND
STAIRWAY CHAIRLIFTS

1 INTRODUCTION

1.1 Scope

1.1.1 Equipment Covered byThis Standard. This safety
Standard covers the design, construction, installation,
operation, inspection, testing, maintenance, and repair
of inclined stairway chairlifts and inclined and vertical
platform lifts intended for transportation of a mobility-
impaired person only. The device shall have a limited
vertical travel, operating speed, and platform area. Opera-
tion shall be under continuous control of the user/atten-
dant. The device shall not penetrate more than one floor. A
full passenger enclosure on the platform shall be prohib-
ited.

1.1.2 Equipment Not Covered by This Standard .
Equipment not covered by this Standard includes, but
is not limited to, the following:

(a) elevators, escalators, moving walkways, material
l i fts , 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 equipment for exterior and

interior building maintenance within the scope of ASME
A120.1

(e) portable equipment
(f) amusement devices
(g) stage and orchestra lifts

1.1.3ð23Þ Application. This Standard applies to new instal-
lations only, except sections 10 and 11, which apply to new
and existing installations.

1.1.4 Effective Date. The requirements of this edition
of the Standard are effective as of the date established by
the local regulations of the authority having jurisdiction.
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.

The provisions of this Standard are not intended to
prevent the use ofsystems, methods, or devices ofequiva-
lent or superior quality, strength, fire resistance, effective-
ness, durability, and safety to those prescribed by this
Standard, provided that there is technical documentation
to demonstrate the equivalency of the system, method, or
device.
The specific requirements of this Standard shall be

permitted to be modified by the authority having jurisdic-
tion based on technical documentation or physical perfor-
mance verification to allow alternative arrangements that
will assure safety equivalent to that which would be
provided by conformance to the corresponding require-
ments of this Standard.

1.3 Definitions

This section defines various terms used in this Standard.

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

approved: acceptable to the authority having jurisdiction.

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

authorized person nel: persons who have been instructed
in the operation of the equipment and designated by the
owner to manage the use of the equipment.

buildin g code: an ordinance that sets forth requirements
for building design and construction, or where such an
ordinance has not been enacted, the International Code
Council (ICC) , International Building Code (IBC) , and
International Residential Code (IRC) are the code stan-
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.

ASME A18.1-2023
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com bin ation 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
prevent it from being opened from the landing side, unless
the platform is within the specified distance from the
landing

com pensating-rope sheave switch : a device that automati-
cally causes the electric power to be removed from the
driving-machine 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 ofmotion, acceleration, speed, and retardation of the
moving member.

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

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

door or gate, m an ually operated: door or gate that is
opened and closed by hand.

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

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

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

door or gate electric con tact: an electrical device, the func-
tion of which is to prevent operation of the driving
machine by the normal operating device unless the
door or gate is in the closed position.

door or ga te p ower-op era tor: a device or assembly of
devices that opens a door or gate by power other than
byhand, gravity, springs, or the movement ofthe platform;
and that closes the door or gate by power other than by
hand, gravity, or the movement of the platform.

driving m achine: see m ach ine, driving.

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

enforcin g authority: see auth ority having jurisdiction .

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

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

gate: see door or gate.

govern or: see speed govern or.

govern or pull-retardin g m ean s: a mechanical means of
developing a sufficient force in the governor rope to acti-
vate the platform or counterweight safeties or to trip the
governor rope releas ing carrier, where used. Such
mechanical means include, but are not limited to, rope-
gripping jaws, clutch mechanisms, and traction arrange-
ments.

govern or pull-through tension (force): themagnitude ofthe
tensile load developed in the moving governor rope after
the governor rope-retarding means is actuated.

in clin ed pla tform lift: a guided, powered hoisting and
lowering mechanism equipped with a seat to transport
seated passengers along stairways.

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

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

in sta lla tio n , existin g : an installation that has been
completed or is under construction prior to the effective
date of this Standard.

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

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

la b e led: 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 inspection
of production of labeled equipment or materials and
bywhose labeling the manufacturer indicates compliance
with appropriate standards or performance in a specified
manner.

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

lan ding, bottom term inal: the lowest landing served.
lan ding, top term inal: the highest landing served.
lan ding, un enclosed: a landing that is open to the atmo-

sphere or is open to an interior court of a building.

ASME A18.1-2023
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lever h ydraulic drivin g m ach in e: a hydraulic machine in
which the plunger or cylinder is attached to the platform
via levers.

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

lift p erso n n el: persons who have been trained in the
construction, maintenance, repair, inspection, or testing
of the lift.

listed: equipment or materials included in a list published
by an independent certifying organization concerned with
product evaluation that maintains periodic inspection of
production of listed equipment or materials and whose
l is ting states whether that equipment or material
meets appropriate standards or has been tested and
found suitable for use in a specified manner.

m achine, driving: the power unit that applies the energy
necessary to raise and lower equipment covered by the
scope of this Standard.

belt-drive m ach ine: an indirect-drive machine equipped
with a belt system as the connecting means.

chain-drive m ach in e: an indirect-drive machine with a
chain system as the connecting means.

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

direct- p lu n g er drivin g m a ch in e: a hydraulic driving
machine in which the plunger or cylinder is directly
attached to the platform.

electric driving m achine: a driving machine where the
energy is applied by an electric motor. It includes the
motor, brake, and the driving sheave or drum together
with its connecting gearing, belt, or chain, if any.

friction m ach in e: a direct-drive machine in which the
motion of the platform is obtained through friction
between a guiding means and driving wheels or rollers.

geared-drive m ach in e: a direct-drive machine in which
the energy is transmitted from the motor to the driving
sheave, drum, or shaft through gearing.

g e a re d- tra ctio n m a ch in e : a geared-drive traction
machine.

gearless-traction mach in e: a traction machine, without
intermediate gearing, that has the traction sheave and the
brake drum mounted directly on the motor shaft.

hydraulic driving m ach ine: one in which the energy is
applied by means of a liquid under pressure in a cylinder
equipped with a plunger or piston.

indirect-drive m achine: 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-an d-pin ion drivin g m ach in e: an electric driving
machine in which the motion of the platform lift or
stairway chairlift is obtained by power-driven rotating

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-h ydraulic drivin g m ach in e: a hydraulic driving
machine in which the plunger or piston is connected
to the platform with wire ropes or indirectly coupled
to the platform by means of wire ropes and sheaves. It
includes the cylinder, the plunger or piston, and multi-
plying sheaves, if any, and their guides.

screw m achine: an electric drivingmachine, the motor of
which drives a nut on a screw or rotates a screw to raise or
lower a platform lift or stairway chairlift.

traction m achine: a direct-drive machine in which the
motion ofa platform is obtained through traction between
the suspension ropes and a traction sheave.

win din g dru m m a ch in e: a geared-drive machine in
which the suspension ropes are fastened to and wind
on a drum.

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

m a in flo o r: the floor providing normal egress from a
building.

m ain tenan ce: a process of routine examination, lubrica-
tion, cleaning, adjustment, and replacement of parts for
the purpose of ensuring performance in accordance
with the applicable Standard requirements.

m asonry: built-up construction or combination ofbuilding
units or materials of clay, shale, concrete, glass, gypsum,
stone, or other approved units bonded together with
mortar or monolithic concrete. Reinforced concrete 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 , contin uous-pressure: operation by means of

buttons or switches on the platform lift or stairway chair-
lift and on the platform, any one of which may be used to
control the movement of the platform lift as long as the
button or switch is manually maintained in the actuating
position.

o ve rh e a d stru ctu re : al l 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.

perform an ce 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 ofa runwayextending from the sill level of
the lowest landing to the floor at the bottom ofthe runway.

platform : the load-carrying unit, including, but not limited
to frame, floor, enclosure, seat, and door or gate.

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

plun ger (ram ) : a long cylindrical compression member
that is directly 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 means 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 equipm en t: 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 indicator” when placed in the platform.

private residence: 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 to lift at the rated speed.

rated load perform an ce: the operation of the equipment
with its rated load at rated speed.

rated speed: the speed at which the equipment is designed
to operate in the up direction with rated load in the plat-
form.

recyclin g operation , telescopic plun ger: an operation for
restoring the relative vertical positions of the multiple
plungers in a telescoping plunger arrangement.

releasin g carrier, governor rope: a mechanical device to
which the governor rope may be fastened and calibrated
to control the activation of a safety at a predetermined
tripping force.

relo ca ta b le 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.

replacem en t: the substitution of a device or component in
its entiretywith a newunit that is basically the same as the
original for the purpose ofensuring performance in accor-
dance with applicable Standard requirements.

rise: see travel.

rope, com pensatin g: wire rope used to counterbalance, or
partially counterbalance, the weight of the suspension
ropes.

rope, counterweigh t: wire rope used to raise and lower the
counterweight on equipment having a winding drum
machine or a hydraulic machine equipped with a counter-
weight.

rope, governor: wire rope with at least one end fastened to
the safety activating means or governor rope releasing
carrier, passing over and driving the governor sheave,
and providing continuous information on the speed
and direction of the platform or counterweight.

rope, suspen sion (h oistin g): wire rope used to raise and
lower a platform lift or its counterweight, or a stairway
chairlift, or both.

rope equalizer, suspen sion : a device installed on a platform
or counterweight to equalize automatically the tensions in
the suspension wire ropes.

rope-fastening device, auxiliary: a device attached to the
platform or counterweight or to the overhead dead-
end rope-hitch support that will function automatically
to support the platform or counterweight in case the
regular wire-rope fastening fails at the point ofconnection
to the platform or counterweight or at the overhead dead-
end hitch.

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

run way: the space in which the platform or seat moves.

run way door or gate, locking device: a device that secures a
runway door or gate in the closed position and prevents it
from being opened from the landing side except under
certain specified conditions.

safety bulkh ead: 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 of cyl-
inder head failure.

safety, platform or coun terweigh t: a mechanical device
attached to the p latform frame or to an auxi l iary
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-resettin g: 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.

sh all: indicates a mandatory requirement.

sh ould: 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
motor and brake when the suspension ropes of a winding
drum machine become slack.

sleevin g (liner): the insertion of a smaller diameter cylin-
der inside the existing cylinder of a hydraulic driving
machine.

solid state device: an element that can control current flow
without moving parts.

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

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

static switch in g: switching of circuits by means of solid
state devices.

stop switch : see emergency stop switch .

supply pipin g: the piping for a hydraulic driving machine
between the control valves and the driving member of the
driving machine.

term inal landing: see landin g.

term inal stopping device, fin al: a device that automatically
causes the power to be removed from the driving-machine
motor and brake, or from a hydraulic driving machine,
independent of the functioning of the normal terminal
stopping device, the operating device, or any emergency
terminal speed-limiting device, after the platform lift or
stairway chairlift has passed a terminal landing.

term in a l sto p p in g device, m a ch in e fin a l (sto p - m o tio n

switch): a final terminal stopping device operated directly
by the driving machine.

term in al stoppin g device, norm al: a device or devices to
slow down and stop a platform lift or stairway chairlift
automatically at or near a terminal landing independently
of the functioning of the operating device.

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

travelin g cable: a cable made up ofelectric conductors that
provides electrical connection between a platform lift or
stairway chairlift and a fixed outlet in the runway.

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 ofthe 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-
ping distance.

valley break: a broken wire in a wire rope in which the
outside wire of a strand breaks in the immediate vicinity
ofthe pointwhere it contacts awire orwires ofan 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 wire generally cannot be seen.

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

weath erproof: so constructed or protected that exposure
to theweatherwill not interfere with successful operation.

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

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

1.4 Metric (SI) Units

This edition of the Standard uses hard metric (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. Customary
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 use the hard

metric and hard U.S. Customary units in common practice,
even though they are not exactly equivalent.

1.5 ð23ÞReference Codes, Standards, and
Specifications

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
S ta n d a rd th a t r e fe r e n c e e a c h d o c umen t ( s e e
Table 1 .5 -1 ) . Where “latest edition” is used, it shall
mean the most recent edition in publication on the
date this Standard is published. This section also lists
the names and websites of the organizations from
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which these documents 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.

2ð23Þ VERTICAL PLATFORM LIFTS1

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

Runways shall be installed in accordance with 2 .1 .1 ,
2 .1 .2 , 2 .1 .3 , or 2 .1 .4. Runway construction for lifts that
penetrate a floor must comply with 2.1 .1 and with the
building code. Lifts conforming to 2.1.4 shall be located
in courtroom areas not open to the public and under
the supervision of court officials

2.1.1 Runway Enclosure Provided

2.1.1.1 Runway Enclosures

2.1.1.1.1 The runway shall be guarded by a solid
enclosure extending from the lowest landing to a height of
at least 1 100 mm (42 in.) above the uppermost landing.

2.1.1.1.2 The enclosure shall withstand, without
permanent deformation, a force of 550 N (125 lbf)
applied on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.1.1.3 The interior of the runway enclosure
shal l present a smooth surface on al l s ides except
where the p latfo rm enc lo sure wal l s extend to a
minimum height of 2 000 mm (79 in.) above the platform
floor.

2.1.1.2 Upper Landing Entrance

2.1.1.2.1 The runway entrance shall be guarded at
the upper landing by a door of unperforated construction
not wider than the platform plus 25 mm (1 in.) .

2.1.1.2.2 The door shall be self-closing and at least
1 100 mm (42 in.) high.

2.1.1.2.3 The runway side ofthe door and sill shall
present a smooth surface.

2.1.1.2.4 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.

2.1.1.3 Runway Entrances

2.1.1.3.1 The runway entrances at all but the
uppermost landing shall be guarded by unperforated
self-closing doors not wider than the platform plus
25 mm (1 in.) .

2.1.1.3.2 The openings created in the runway by
these doors shall provide a minimum vertical clearance of
2 000 mm (79 in.) .

2.1.1.3.3 The doors shall guard the entire area of
the openings except for space necessary for operation.

2.1.1.3.4 Space necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.1.3.5 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.

2.1.1.4 Door Locks

2.1.1.4.1 All doors shall be provided with a combi-
nation mechanical lock and electric contact.

2.1.1.4.2 Locking devices shall be protected
against tampering from the landing side.

2.1.1.4.3 The locking devices may permit a door to
be opened only ifthe platform floor is within 50 mm (2 in.)
of the respective landing.

2.1.1.4.4 Locking devices 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 plat-
form to stop if it moves away from the landing more than
50 mm (2 in.) before the door is locked.

2.1.1.4.5 Doors shall withstand, without perma-
nent deformation, a force of 550 N (125 lbf) applied
on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.1.4.6 The capability ofdoor-locking devices to
function as required shall be verified by an engineering
test as described in 9.9.1 .

(a) Door- and/or gate-locking devices that have been
tested and certified to comply with ASME A17.1/CSA B44
(including locks for private residence elevators and locks
tested to earlier editions of ASME A17.1 and CSA B44) or
CSA B355 shall be considered as meeting the require-
ments of this section and no further testing or markings
are required.

(b) A label that shall include the model number and
date of testing shall be attached to the locking device.

2.1.1.5 Hardware. No hardware shall project beyond
the vertical line of travel of the platform, except for that
required for door locks.

2.1.1.6 Running Clearances. The running clearance
between the entrance and exit sides of the platform floor
and the interior of the runway enclosures shall be not less
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.) .

1 See section 5 for the requirements for this equipment installed in or at
a private residence.
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Table 1.5-1
Reference Documents

Designator Standard A18.1 References

Available

From

16 CFR Part 1201-86 Architectural Glazing Standards and Related Materials 3.6.6.3 U.S. GPO

ANSI Z97.1-2004 Safety Glazing Material Used in Buildings — Safety
Performance Specifications and Methods of Test

3.6.6.3 and 3.6.6.4 ANSI

ANSI/ASSE A10.4 [Note (1)] Safety Requirements for Personnel Hoists and Employee
Elevators for Construction and Demolition Sites

1.1.2 ANSI/
ASSP

ANSI/ASTM E84 Test Method for Surface Burning Characteristics of
Building Materials

2.6.7 ANSI

ICC/ANSI A117.1-2009 Accessible and Usable Buildings and Facilities 3.10.1 ANSI

IEEE/ASTM SI 10-1997 American National Standard for Use
of the International System of Units (SI) : The Modern
Metric System

1.4 ANSI

ASME A17.1-1997 (and later
editions)

Safety Code for Elevators and Escalators 1.1.2 ASME

ASME A90.1 [Note (1) ] Safety Standard for Belt Manlifts 1.1.2 ASME

ASME A120.1 [Note (1)] Safety Requirements for Powered Platforms for
Building Maintenance

1.1.2 ASME

ASME B1.20.1 [Note (1) ] Pipe Threads, General Purpose, Inch 8.1.8.3 ASME

ASME B29.1 [Note (1) ] Precision Power Transmission, Roller Chains,
Attachments, and Sprockets

2.3.1 .5 , 2.3 .9.1, 3 .3 .1.5 , 3 .3.6.1 ,
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

ASME SI-1 ASME Orientation and Guide for Use of SI-1 (Metric)
Units

1.4 ASME

CAN/CSA-B44.1/ASME A17.5
[Note (1) ]

Elevator and Escalator Electrical Equipment 2.1.8.2 , 2.10.9.2 , 3.1.6.2 ,
3.10.9.2, 4.1 .4, 4.10.3 .2,
5.1.4.2 , 5.10.9.2 , 6.10.6.2,
7.1.3 , and 7.10.3.2

ASME

ASME QEI-1 [Note (1) ] Standard for the Qualification of Elevator Inspectors 10.1 .4 ASME

ASTM A307-04 Standard Specification for Carbon Steel Bolts and Studs,
60 000 psi Tensile

2.2.2 .2 , 3.2 .1 .1, 5.2 .1.1 , and
6.2.1 .1

ASTM

ASTM A502-03 Standard Specification for Rivets, Steel, Structural 2.2.2 .3 , 3.2 .1 .1, 5.2 .1.1 , and
6.2.1 .1

ASTM

ASTM D2412-02(2008) Standard Test Method for Determination of External
Loading Characteristics of Plastic Pipe by Parallel-Plate
Loading

8.1.5.8 ASTM

ASTM E8-04 Standard Test Methods for Tension Testing of Metallic
Materials

2.6.7 and 9.5.1 ASTM

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 2.1.1 .4.1 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)

Designator Standard A18.1 References

Available

From

NFPA 70-2014 National Electrical Code 2.1.8.1, 2 .10.9.1, 3.1 .6.1,
3.10.9.1 , 4.1.3 , 4.10.3.1 ,
5.1 .4.1, 5.10.9.1, 6.10.6.1 ,
7.1 .2 , and 7.10.3 .1

NFPA

NFPA 99-2005 Standard for Health Care Facilities 2.11.3 NFPA

SAE AS100-1994 Fitting, Cross, Short Flareless 8.1 .8.1 SAE

SAE J514-2004 Hydraulic Tube Fitting 8.1.8.2 SAE

SAE J517-2008 Hydraulic Hose 8.1.8.1 SAE

SAE J524-2007 Seamless Low-Carbon Steel Tubing Annealed for
Bending and Flaring

8.1.8.2 SAE

NOTE: (1) The latest edition of this Standard shall apply.

Table 1.5-2
ð23Þ Procurement Information

Organization Website

American National Standards Institute (ANSI) www.ansi.org

The American Society of Mechanical Engineers (ASME) www.asme.org

American Society of Safety Professionals (ASSP) www.assp.org

American Welding Society (AWS) www.aws.org

ASTM International (ASTM) www.astm.org

Canadian Standards Association (CSA) www.csagroup.org

International Code Council (ICC) www.iccsafe.org

National Fire Protection Association (NFPA) www.nfpa.org

SAE International (SAE) www.sae.org

U.S Government Publishing Office (U.S. GPO) www.gpo.gov
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2.1.1.7 Platform Enclosure

2.1.1.7.1 Aminimum ofone platform side not used
for entrance or exit shall be guarded by a platform enclo-
sure wall of smooth construction to a height of at least
1 100 mm (42 in.) above the platform floor with no open-
ings other than those necessary for operation.

2.1.1.7.2 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.1.7.3 A grab rail extending the full length of
e i ther s idewal l s ha l l b e p rovided at a he ight o f
850 mm to 1 000 mm (34 in. to 38 in.) .

2.1.1.7.4 The running clearance between platform
enclosure walls that extend less than 2 000 mm (79 in.)
above the platform floor and the runway enclosure walls,
vertical face of the machine housing, or other rigid
surfaces shall be not less than 50 mm (2 in.) .

2.1.1.7.5 The running clearance between platform
enclosure walls that extend a minimum of 2 000 mm
(79 in.) above the platform floor and runway walls or
other surfaces shall be not less than 20 mm (0.75 in.) .

2.1.1.7.6 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.) .

2.1.1.7.7 Edge protection shall comply with the
following:

(a) Where the running clearance between the platform
enclosure wall that extends less than 2 000 mm (79 in.)
above the platform floor and the runway enclosure wall is
less than 50 mm (2 in.) , edge protection is required at the
top edge of the platform enclosure wall.

(b) When edge protection is used, the clearance
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.) .

(c) Edge protection required shall be permitted to use
mechanically operated, magnetically operated, optical, or
static-type switches.

(d) When activated, the switch shall cause the electric
power to be removed from the driving-machinemotor and
brake, if provided.

(e) When activated, the platform shall stop within
12 mm (0.5 in.) in the “UP” direction only.

2.1.1.8 Extended Exterior Runway Enclosure

2.1.1.8.1 If the runway enclosure extends to a
minimum height of 2 000 mm (79 in.) above the upper
landing, consists of transparent walls , is exposed to
direct sunl ight, and is enclosed with a so l id roof,
forced ventilation with a minimum air-handling capacity
ofone air change perminute based on net inside enclosure
volume shall be provided.

2.1.1.8.2 The ventilation shall be thermostatically
controlled and shall be set to activate at a temperature not
to exceed 32°C (90°F) .

2.1.1.8.3 An auxiliary power source capable of
providing the minimum air-handling capacity for 1 h
shall be provided.

2.1.1.8.4 Ventilating fans or blowers, if used, shall
be located outside the enclosure or, if inside the enclosure,
provide a minimum headroom clearance of 2 000 mm
(79 in.) .

2.1.2 Partial Runway Enclosure Provided

2.1.2.1 Platform Guards

2.1.2.1.1 The area under the platform shall be fully
enclosed by smooth guards , e i ther te lescop ing or
stationary, on all accessible platform sides.

2.1.2.1.2 The guards shall withstand, without
permanent deformation, a force of 550 N (125 lbf)
applied on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.2.1.3 The height of stationary guards , if
provided, shal l be at least equal to the maximum
upward travel of the platform floor plus 75 mm (3 in.) .

2.1.2.1.4 The running clearance between the plat-
form enclosure walls and any stationary guard panel,
vertical face of the machine housing, or other rigid
surfaces shall be not less than 50 mm (2 in.) .

2.1.2.1.5 Shutter-type (telescoping) guards, if
provided, shal l be secure ly fastened to the lower
landing level and to the platform.

2.1.2.1.6 Openings necessary for operation of
shutter-type (telescoping) guard panels shall reject a
ball 12 mm (0.5 in.) in diameter.

2.1.2.2 Upper Landing Entrance

2.1.2.2.1 The runway entrance shall be guarded at
the uppermost landing by a door of unperforated
construction not wider than the entrance to the platform
plus 25 mm (1 in.) .

2.1.2.2.2 The door shall be self-closing and at least
1 100 mm (42 in.) high.

2.1.2.2.3 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.

2.1.2.3 Intermediate Landing Entrance

2.1.2.3.1 The runway entrance shall be guarded at
any intermediate landing by a door of unperforated
construction not wider than the entrance to the platform
plus 25 mm (1 in.) .
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2.1.2.3.2 The door shall be self-closing and extend
to a height of at least 1 100 mm (42 in.) above the top
terminal landing.

2.1.2.3.3 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.

2.1.2.4 Lower Landing Entrance

2.1.2.4.1 Where stationary guards are used, the
runway entrance at the lower landing shall be guarded
by an unperforated self-closing door.

2.1.2.4.2 The vertical opening created in the
runway by this door shall provide a minimum clearance
of 2 000 mm (79 in.) .

2.1.2.4.3 The horizontal opening created when
the door is in its open position shall not exceed the interior
width of the runway.

2.1.2.4.4 The door shall guard the entire area of
the opening except for space necessary for operation.

2.1.2.4.5 Space necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.2.4.6 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 plat-
form door.

2.1.2.4.7 The landing door sill shall be located not
closer than 10 mm (0.375 in.) nor more than 20 mm
(0.75 in.) from the platform floor.

2.1.2.4.8 The side ofthe platform providing access
to the lower landing shall be guarded by a platform door of
unperforated construction. The door shall be self-closing
and at least 1 100 mm (42 in.) high.

2.1.2.5 Door Locks

2.1.2.5.1 All doors shall be provided with a combi-
nation mechanical lock and electric contact.

2.1.2.5.2 Locking devices shall be protected
against tampering from the landing side.

2.1.2.5.3 The locking devices shall permit a door
to be opened only if the platform floor is within 50 mm
(2 in.) of the respective landing.

2.1.2.5.4 The platform shall be permitted to move
away from the landing under control of the normal oper-
ating device if the door is closed but not locked, provided
that the device will cause the platform to stop if it moves
more than 50 mm (2 in.) away from the landing before the
door is locked.

2.1.2.5.5 Door-locking devices shall comply with
2.1.1 .4.6.

2.1.2.6 Landing Doors

2.1.2.6.1 The platform side of the landing doors
and sills shall present a smooth surface and shall not
project beyond the vertical line of travel of the platform.

2.1.2.6.2 No hardware shall project beyond the
vertical line of travel of the platform, except for that
required for door locks and electric contacts.

2.1.2.6.3 The doors shall withstand, without
permanent deformation, a force of 550 N (125 lbf)
applied on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.2.7 Fascia

2.1.2.7.1 Smooth vertical fascia of unperforated
construction shall be securely fastened from the top term-
inal landing sill and any intermediate landing sill to the
level of the bottom terminal landing sill.

2.1.2.7.2 The fascia shall be equal to or stronger
than 1.5 mm (0.0598 in.) sheet steel and guard the full
width of the platform floor.

2.1.2.7.3 The fascia shall not be permanently
deformed when a force of 550 N (125 lbf) is applied
on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.2.8 Platform Enclosure

2.1.2.8.1 The platform enclosure walls on the
sides not used for entrance or exit shall be of smooth
construction to a height of at least 1 100 mm (42 in.)
above the platform floor with no openings, other than
those necessary for operation.

2.1.2.8.2 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.2.8.3 A grab rail extending the full length of
e i ther s idewal l s ha l l b e p rovided at a he ight o f
850 mm to 1 000 mm (34 in. to 38 in.) .

2.1.2.8.4 The running clearance between the plat-
form enclosure wall and vertical face of the machine
housing shall be not less than 50 mm (2 in.) .

2.1.2.8.5 Where an obstruction or surface less
than 1 100 mm (42 in.) above the top landing other
than machine housing, stationary guard panels, shutter
type (telescoping) guard panels, or sides used for entering
and exiting is within 300 mm (12 in.) ofthe platform enclo-
sure walls and presents a pinching, shearing, or crushing
hazard, a smooth continuous surface shall be provided
extending from the lower landing to a height of not
less than 1 100 mm (42 in.) above the top landing.

2.1.2.8.6 Where an obstruction or surface is
between 1 100 mm and 2 000 mm (42 in. and 79 in.)
above the top landing, a smooth continuous surface
shall be provided extending from the lower landing to
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a height of not less than 75 mm (3 in.) above the obstruc-
tion.

2.1.2.8.7 The continuous surface shall be located
on the lift-side of the obstruction not closer than 50 mm
(2 in.) to the platform enclosure walls.

2.1.3 Runway Enclosure Not Provided

2.1.3.1 Upper Landing Entrance

2.1.3.1.1 The runway entrance shall be guarded at
the upper landing by a door ofunperforated construction.

2.1.3.1.2 The door shall be self-closing, at least
1 100 mm (42 in.) high, andwithstand, without permanent
deformation, a force of 550 N (125 lbf) applied on a
100 mm × 100 mm (4 in. × 4 in.) area.

2.1.3.1.3 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.

2.1.3.2 Intermediate Landing Entrance

2.1.3.2.1 The runway entrance shall be guarded at
any intermediate landing by a door of unperforated
construction not wider than the entrance to the platform
plus 25 mm (1 in.) .

2.1.3.2.2 The door shall be self-closing and extend
to a height of at least 1 100 mm (42 in.) above the top
terminal landing.

2.1.3.2.3 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.

2.1.3.3 Fascia

2.1.3.3.1 Asmooth vertical fascia shall be provided
from the top terminal landing sill and any intermediate
landing sill to the level of the bottom terminal landing sill.

2.1.3.3.2 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.3.3.3 A device to stop the platform if an object
protrudes beyond the platform edge into the running
clearance shall be provided if the fascia is perforated.
The device used shall be effective for the full width of
the platform opening and for the full travel ofthe platform.

2.1.3.3.4 The fascia shall be equal to or stronger
than 1.5 mm (0.0598 in.) sheet steel and guard the full
width of the platform.

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

2.1.3.4 Lower Landing Entrance. The side ofthe plat-
form providing access to the lower landing shall be
guarded in accordance with the requirements o f
2.1.3 .4.1 or 2.1.3.4.2 .

2.1.3.4.1 Lower Landing Door

(a) The lower landing side of the platform shall be
guarded by a platform door of unperforated construction.

(b) The door shall be self-closing, at least 1 100 mm
(42 in.) high, and withstand, without permanent deforma-
tion, a force of550 N (125 lbf) on a 100 mm × 100 mm (4 in.
× 4 in.) area.

2.1.3.4.2 Lower Landing Restraining Arm. The
lower landing side of the platform shall be guarded by
a powered, retractable passenger restraining arm or
arms conforming to the following:

(a) The arm or arms shall be located above the leading
edge ofthe platform on the lower landing side ata heightof
not less than 800 mm (32 in.) or greater than 1 000 mm
(38 in.) . Gaps between the adjacent ends ofarm 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
position.

(b) The arm or arms shall be of smooth construction
with all edges rounded. They shall not be permanently
deformed when a force of 300 N (66 lbf) is applied on
any point along the length of the arms in any direction.
In addition, they shall not be permanently deformed when
a force of 1 000 N (225 lbf) 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 or arms for emergency evacua-
tion purposes. The unlocking mechanism shall not be
readily accessible to the passenger.

(d) 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 nec-
essary to prevent closing of the arm or arms shall not
exceed 140 N (30 lbf) as measured at the midpoint
across the arm at the boarding end of the platform.
The arm or arms may operate in the direction away
from an obstruction.

(e) A retractable ramp shall be provided in confor-
mance with 2.1.7.3 .2 .

2.1.3.5 Platform Enclosure

2.1.3.5.1 The sides of the platform not used for
entrance or exit shall be guarded by walls of smooth
constructionwith no openings, other than those necessary
for the operation of the lift, to a height ofat least 1 100 mm
(42 in.) .
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2.1.3.5.2 Those openings necessary for operation
shall reject a ball 12 mm (0.5 in.) in diameter.

2.1.3.5.3 A grab bar extending the full length of
either s ide guard shal l be provided at a height of
850 mm to 1 000 mm (34 in. to 38 in.) .

2.1.3.5.4 The running clearance between the plat-
form enclosure walls and the machine housing or any
other rigid surface shall be not less than 50 mm (2 in.) .

2.1.3.5.5 Where an obstruction or surface less
than 1 100 mm (42 in.) above the top landing other
than the machine housing is within 300 mm (12 in.) of
the platform enclosure walls and presents a pinching,
shearing, or crushing hazard, a smooth continuous
surface shall be provided extending from the lower
landing to a height of not less than 1 100 mm (42 in.)
above the top landing.

2.1.3.5.6 Where an obstruction or surface is
between 1 100 mm and 2 000 mm (42 in. and 80 in.)
above the top landing, a smooth continuous surface
shall be provided extending from the lower landing to
a height of not less than 75 mm (3 in.) above the obstruc-
tion.

2.1.3.6 Underside of Platform. The underside of the
platform shall be guarded in accordance with the require-
ments of 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.) .

(a) The stroke of the device shall be not less than the
stopping distance of the platform.

(b) The force required to operate the device shall not
exceed 70 N (15 lbf) .

(c) The lift shall be permitted to operate away from the
obstruction.

(d) Downward 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 lbf) is
applied on any 100 mm × 100 mm (4 in. × 4 in.) area.

(a) Deflection of the bellows due to a force of 330 N
(75 lbf) applied on any 100 mm × 100 mm (4 in. ×
4 in.) area shall not exceed 75 mm (3 in.) or the distance
to contact an internal moving component other than the
bellows support mechanism, whichever is less. Deflection
shall bemeasuredwith the platform atuppermost landing.

(b) 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
2.1.3.6.1 .

(c) Deflection greater than that allowed by (a) shall be
permitted, provided that any additional deflection
actuates a sens ing device that causes the e lectric
power to be removed from the driving machine motor
and brake, if provided, and causes the platform to stop
its downward motion within 50 mm (2 in.) .

(d) Downward motion shall be permitted to resume
when the bellows is returned to its normal condition.

2.1.3.6.3 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.

(a) The device shall prevent downward motion of the
platform when activated by a force not to exceed 70 N
(15 lbf) applied anywhere on its surface.

(b) The lift shall be permitted to operate in the upward
direction.

(c) Downward motion shall be permitted to resume
when the force is removed.

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

2.1.3.8 Door Locks

2.1.3.8.1 All doors, except as provided in 2.1.3.9,
shall be provided with a combination mechanical lock and
electric contact.

2.1.3.8.2 Locking devices shall be protected
against tampering from the landing side.

2.1.3.8.3 The lockingdevices shall permit a door to
be opened only ifthe platform floor is within 50 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 devices will cause the platform
to stop if itmoves away from the landingmore than 50 mm
(2 in.) before the door is locked.

2.1.3.8.4 Door-locking devices shall comply with
2.1.1 .4.6.

2.1.3.9 Platform Gate in Lieu of Upper Landing Gate

2.1.3.9.1 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 require-
ments of 2 .1 .3 .1 through 2 .1 .3 .3 shall be permitted to
be omitted when a platform gate is provided.

2.1.3.9.2 The platform gate shall extend to a height
at least equal to the top terminal landing height plus
150 mm (6 in.) measured when the platform is at its
lowest position.
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2.1.3 .9 .3 The gate shal l be of unperforated
construction, self-closing, and provided with electric
contacts to prevent movement of the platform if the
gates are not closed.

2.1.3.9.4 The gate shall not be permanently
deformed when a force of 550 N (125 lbf) is applied
on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.3.10 Upper Landing Ramp

2.1.3.10.1 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 service the upper landing is provided.

2.1.3.10.2 When deployed, the ramp shall have a
minimum overlap at the upper landing sill of50 mm (2 in.)
and shall be substantially level.

2.1.3.10.3 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 posi-
tion.

2.1.4 Courtroom Lifts

2.1.4.1 Upper Landing Entrance

2.1.4.1.1 The runway entrance shall be guarded at
the uppermost landing by a door of unperforated
construction.

2.1.4.1.2 The door shall be self-closing or power
operated, at a height not less than 900 mm (36 in.) , and
withstand, without permanent deformation, a force of
550 N (125 lbf) applied on any 100 mm (4 in. ) by
100 mm (4 in.) area.

2.1.4.1.3 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.

2.1.4.2 Intermediate Landing Entrances. Inter-
mediate landing entrances shall be guarded in accordance
with the requirements of 2.1.4.2.1 or 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 or power-operated door ofunperforated construc-
tion not wider than the entrance to the platform plus
25 mm (1 in.) .

(a) The door shall be a minimum height of 150 mm
(6 in.) and extend to the top landing plus 75 mm (3 in.) .

(b) The lift side of the door and sill shall present a
smoo th s urface l o cated no t c l o s e r than 1 0 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 ofthe platform facing the intermediate landing

shall be provided with a platform-mounted guard of
smooth, solid construction, at least the width of the
landing entrance and of a height not less than 150 mm
(6 in.) .

2.1.4.3 Platform Guards

2.1.4.3.1 The area under the platform shall be fully
enclosed by smooth guards , e i ther te lescop ing or
stationary, on all accessible platform sides.

2.1.4.3.2 The guards shall withstand, without
permanent deformation, a force of 550 N (125 lbf)
applied on any 100 mm × 100 mm (4 in. × 4 in.) area.

2.1.4.3.3 Shutter-type (telescoping) guards, if
provided, shal l be secure ly fas tened to the lower
landing level and to the platform.

2.1.4.3.4 Openings necessary for operation of
guards shall reject a ball 12 mm (0.5 in.) in diameter.

2.1.4.4 Fascia

2.1.4.4.1 A vertical fascia shall be provided from
the top terminal landing sill and any intermediate landing
sill to the level of the bottom terminal landing sill.

2.1.4.4.2 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.4.4.3 The fascia shall guard the full width of
the platform.

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

2.1.4.4.5 The clearance between the vertical
fascia and platform edge shall be not less than 10 mm
(0.375 in.) nor more than 20 mm (0.75 in.) .

2.1.4.5 Lower Landing Entrance

2.1.4.5.1 The runway entrance shall be guarded at
the lower landing by a door of unperforated construction.
The door shall be self-closing or power operated, at a
height not less than 900 mm (36 in.) , and withstand,
without permanent deformation, a force of 550 N
(125 lbf) on a 100 mm × 100 mm (4 in. × 4 in.) area.

2. 1.4.5 .2 The clearance between the lower
landing door and platform edge shall be not less than
10 mm (0.375 in.) nor more than 20 mm (0.75 in.) .
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2.1.4.6 Platform Enclosures. The sides of the plat-
form not used for entrance or exit shall be guarded by
either runway enclosure wall or walls in accordance
with 2.1.4.6.1 or platform enclosure wall or walls in accor-
dance with 2.1.4.6.2 or both.

2.1.4.6.1 Runway Enclosure Wall or Walls

(a) The wall or walls shall withstand, without perma-
nent deformation, a force of550 N (125 lbf) applied on any
100 mm × 100 mm (4 in. × 4 in.) area.

(b) The wall or walls shall present a smooth surface
with no openings, other than those necessary for the
operation of the lift. Those openings shall reject a ball
12 mm (0.5 in.) in diameter.

(c) Runway enclosure wall or walls shall be at a height
not less than 900 mm (36 in.) above the lower landing.

(d) The clearance between runway enclosure wall or
walls and the platform shall be not less than 10 mm
(0.375 in.) nor more than 20 mm (0.75 in.) .

2.1.4.6.2 Platform Enclosure Wall or Walls

(a) The wall or walls shall be at a height not less than
900 mm (36 in.) .

(b) The running clearance between platform enclosure
wall or walls and runway enclosure wall or walls shall be
not less than 50 mm (2 in.) .

2.1.4.7 Door Locks

2.1.4.7.1 All doors or guards shall be provided
with a comb ination mechanical lo ck and e lectri c
contact. Locking devices shall be protected against
tampering from the landing side.

2.1.4.7.2 The locking devices shall permit a door
or guard to be opened only if the platform floor is within
50 mm (2 in.) of the respective landing.

2.1.4.7.3 The platform shall be permitted to move
away from the landing under control of the normal oper-
ating device if the door or guard 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 or guard is locked.

2.1.4.7.4 Door-locking devices shall comply with
2.1.1 .4.6.

2.1.5 Relocatable Lifts. Relocatable lifts shall comply
with section 2 and with 2.1.5.2 through 2.1.5.5.

2.1.5.1 Level Surface. A device shall be provided to
prevent the lift from operating if out of level greater than
1:20 (5%) in any direction.

2.1.5.2 Stability. When the relocatable lift is placed
on an incline equal to 1:20 (5%) in any direction, the unse-
cured lift shall not tip over if a horizontal force of 550 N
(125 lbf) is applied to the uppermost part of the lift in any
direction, both with the full load centered in anyofthe four

quadrants of the platform floor at maximum travel height
and with no load.

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

2.1.5 .4 Electrical Connection . A disconnecting
means in accordance with ANSI/NFPA 70 shal l be
provided as part of the lift.

2.1.5.5 Wheels. Lifts that have wheels shall be oper-
able only when the wheels are removed or retracted. The
wheels shall not bear any load while the lift is in operation.

2.1.6 Pipes in RunwayVicinity. Pipes conveying steam,
gas, or liquids that, if discharged into the runway, would
endanger life or health shall not be permitted.

2.1.7 Lower Level Access Ramps and Pits

2.1.7.1 Lifts shall be permitted to have a pit.

2.1.7.2 Unenclosed pits shall not exceed 100 mm
(4 in.) in depth.

2.1.7.3 Where a pit is not provided, a floor-mounted
or retractable platform floor-mounted ramp shall be
provided in accordance with 2.1.7.3 .1 or 2.1.7.3 .2 .

2.1.7.3.1 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.)
(c) 1 in 12 for heights greater than 100 mm (4 in.)

2.1.7.3.2 Retractable ramps shall be automatically
actuated to a position of70 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.)
(d) 1 in 10 for heights up to 100 mm (4 in.)
(e) 1 in 12 for heights greater than 100 mm (4 in.)

2.1.7.4 On lifts installed exterior to a building,
permanent provisions shall be made to prevent accumu-
lation of water in the pit.

2.1.7.5 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) a permanent, externally guarded lighting fixture,
providing an i l lumination of not less than 100 lx
(10 fc) at the pit floor. The light switch shall be so
located as to be accessible from the pit access door.

(b) at least one 125-V, single-phase GFI duplex recep-
tacle.
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2.1.7.6 For lifts conforming to the requirements of
2.1.1 or 2.1.2 , access to pits shall be bymeans ofthe lowest
runway entrance door or bymeans ofa separate pit access
door in accordance with 2.1.7.8 or 2.1.7.9.

2.1.7.7 A stop switch meeting the requirements of
2 .10.6 shall be installed within the runway enclosure
where it is accessible from the pit access door.

2.1.7.8 Where access is through the lowest runway
entrance door and the pit extends more than 900 mm
(35 in.) below the sill of the lowest runway entrance
door, a fixed vertical ladder of noncombustible material,
locatedwithin reach ofthe access door, shall be installed in
the pit.

2.1.7.8.1 The ladder shall extend not less than
1 200 mm (48 in.) above the sill of the access door.
The rungs , cleats , or steps shal l be a minimum of
400 mm (16 in.) wide.

2.1.7.8.2 When unavoidable obstructions are
encountered, the width shall be permitted to be decreased
to less than 400 mm (16 in.) . The reduced width shall be as
wide as the available space permits, but not less than
225 mm (9 in. ) . The rungs, cleats , or steps shall 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.) .

2.1.7.8.3 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.

2.1.7.8.4 The nearest point of the ladder shall be
within 1 000 mm (39 in.) , measured horizontally from the
means to unlock the egress door from the pit.

2.1.7.8.5 Pit access by a ladder shall not be
permitted when the pit floor is more than 3 000 mm
(120 in.) below the sill of the access door.

2.1.7.9 A separate pit access door, when provided,
shall be subject to the requirements of 2.1.7.9.1 through
2.1.7.9.5.

2.1.7.9.1 If the door swings into the pit, it shall be
located so that it does not interfere with moving equip-
ment.

2.1.7.9.2 If the door swings out, and the lowest
structural or mechanical part, equipment, or device
installed beneath the platform, except guide shoes ,
rollers , or safety jaw assemblies , proj ects below the
top of the separate pit access door opening when the
car is level with the bottom terminal landing.

(a) An electric contact shall be provided to prevent
operation of the lift when the door is open.

(b) The door shall be provided with a vision panel or
panels that is glazed with clear wired glass not less than
6 mm (0.25 in.) thick, will reject a ball 150 mm (6 in.) in
diameter, and has an area notmore than 0.03 m2 (47 in.2) .

2.1.7.9.3 The door shall provide a minimum
opening of 750 mm (29.5 in.) in width and 1 825 mm
(72 in.) in height.

2.1.7.9.4 The door sill shall not be more than
300 mm (12 in.) above the pit floor.

2.1.7.9.5 The door shall be self-clos ing and
provided with a spring-type lock arranged to permit
the door to be opened from the ins ide of the p i t
without a key. Such doors shall be kept closed and locked.

2.1.7.10 Where the distance from the pit floor to the
underside of the platform exceeds 2 100 mm (83 in.) , with
the platform at the lowest landing, ameans shall be perma-
nently installed or permanently stored in the pit to provide
access to the equipment on the underside of the platform.

2.1.8 Electrical Equipment and Wiring

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

2.1.8.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

2.1.9 Structural Support. The structure on which the
equipment is ins ta l l ed shal l be capab le o f safe ly
supporting the loads imposed.

2.1.10 Headroom Clearance. Headroom clearance
throughout the range of travel shall be not less than
2 000 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 ofthe rail align-
ment and to withstand the stress and deflection limita-
tions 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.

2.2.2 Requirements for Steel, 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 ofnot less than 380 MPa (55,000 psi) and
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having 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
deflections are not more than, the values specified in
this section and provided that cast iron is not used.

2.2.4 Stresses and Deflections

2.2.4.1 Guide Rails

2.2.4.1.1 For steels conforming to the require-
ments of 2.2.2 , the stresses in a guide rail or in the rail
and its reinforcement, due to the horizontal forces
imposed on the rai l 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.) .

2.2.4.1.2 Where steels of greater strength than
those specified in 2.2 .2 are used, the stresses specified
shall be permitted to be increased proportionately
based on the ratio of the ultimate strengths.

2.2.4.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings, and supports, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by rated load with a total
deflection to the point of support not in excess of 3 mm
(0.125 in.) .

2.2.5 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 floor conditions resulting.

2.2.6 Overall Length ofGuide 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 ifeither 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 safelywithstand the application ofthe platform or coun-
terweight safety when stopping the platform and its rated
load or the counterweight, and withstand the forces speci-
fied in 2.2 .4.2 within the deflection limits specified. Where
necessary, the building construction 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 bymeans ofbolts or
rivets, or by welding. Fastening bolts and bolt holes in
brackets and their supporting beams shall conform to
the requirements of 2 .2 .9 . Welding, where used, shall
conform to the requirements of 9.1.

2.2.9 Fastening ofGuide Rails to Rail Brackets. Guide
rails shall be secured to their brackets by clips, welds, or
bolts. Bolts used for fastening shall be of such strength as
to withstand the forces specified in 2 .2 .4.2 and 2 .2 .7.
Welding, where used, shall conform to the requirements
of 9.1.

2.3 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
(h) roped-hydraulic
(i) lever hydraulic
(j) lever screw
(k) friction
Driving means using a combination of two or more

means shall conform to all applicable requirements of
the respective means unless stated otherwise.

2.3.1 General Requirements

2.3.1.1 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 des ign 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 of less than 14% in a length of50 mm
(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.

2.3.1.3 Means shall be provided to ensure that there
is no relative motion between rigidly joined components
transmitting load.

2.3.1.4 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the eventoffailure or exces-
sive motion in the flexible connection.
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2.3.1.5 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.

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

2.3.1.7 Friction gearing, clutch mechanisms, or
coup l ings shal l not be used to connect a driving-
machine drum or sheave to the main driving mechanism.

2.3.1.8 Worm gearing having cast iron teeth shall not
be used on the driving machine.

2.3.1.9 Driving-machine chains and sprockets shall
be of steel and shall conform in design and dimensions to
the requirements of ASME B29.1.

2.3.1.10 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves used with suspension and
compensating ropes shall be of metal, shall be provided
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 diameter of the
suspension ropes.

2.3.1.10.1 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diameter of the rope or cable.

2.3.1.10.2 Where the grooves are used to transmit
power, sufficient 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 ho ld the platform with
125% of the rated load.

2.3.2 Hydraulic Driving Machines. Direct-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1, except 8.1.3 . Roped-hydraulic
and chain-hydraulic machines shall also conform to the
requirements of 8.1 except for 8.1.1 , 8.1.4, and 8.1.5.3 .

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 .

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 shal l be guarded to prevent accidental
contact. Any opening necessary in guards for operation
shall reject a ball 20 mm (0.75 in.) in diameter.

2.3.7 Machinery Beams and Supports

2.3.7.1 All machinery and sheaves shall be so
supported and secured to prevent any part becoming
loose or displaced. Beams directly supporting machinery
shall be of steel or reinforced concrete.

2.3.7.2 Overhead beams and sheaves shal l be
designed for not less than the total load on overhead
beams , which shal l be assumed to be equal to the
weight of al l apparatus resting on the beams plus
twice the maximum load suspended from the beams.
The load resting on the beams shall include the complete
weights of the driving machine, sheaves, controller, etc.
The load suspended from the beams shall include the
sum ofthe tensions in all ropes suspended from the beams.

2.3.7.3 The drivingmachine or sheaves, except idlers
or deflecting sheaves with their guards and frames, shall
not be fastened to the underside of the supporting beams
at the top of the runway.

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

2.3.8 Guarding of Driving Machines and Suspension
Means. The driving machine and suspension means shall
be guarded to prevent accidental contact. Any opening
required for operation shal l re j ect a bal l 2 0 mm
(0 .75 in. ) in diameter. Access shall be provided for
inspecting and servicing. Any guard or guards required
to be removed for inspecting and servicing shall be
screwed, locked, or bolted in place.

2 . 3 . 9 I n d i rect-Dri ve Mach in es . I nd i rect- dr ive
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 shal l 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

2.3.9.1.1 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 Supplemen-
tary Information section of ASME B29.1, using a service
factor of 2. Offset links in chain are not permitted.
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2.3.9.1.2 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 distri-
bution on all chains.

2.3.9.1.3 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt in the set.

2.3.9.1.4 Load determination for both the belt and
chain sets shall be based on the maximum static loading on
the platform, which is the full load in the platform at rest
and at a position in the runway that creates the greatest
load, including either the platform or counterweight
resting on its buffer.

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

2.3.9.2 Monitoring and Brake Location

2.3.9.2.1 Each belt or chain in a set shall be
continuous ly 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.

2.3.9.2.2 The driving-machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entire belt set or chain set should break.

2.3.9.3 Replacement of Belts or Chains

2.3.9.3.1 If one belt or chain of a set is worn,
stretched, or damaged so as to require replacement,
the entire set shall be replaced.

2.3.9.3.2 Sprockets and toothed sheaves shall also
be replaced if worn.

2.4 Driving-Machine Brakes

2.4.1 Driving machines, except hydraulic, 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.

2.4.2 A single ground or short circuit, a counter
voltage, or 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.

2.4.3 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 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:

(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

two ormoremeans shall conform to all applicable require-
ments of the respective means unless stated otherwise.

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 The pitch and diameter of ropes and chains
shall comply with either 2.5.1 .4.1 or 2.5.1 .4.2 .

2.5.1.4.1 For rated loads up to 230 kg (500 lb) ,
ro p e s sha l l have a min imum diamete r o f 6 mm
(0.25 in.) , and chains shall have a minimum pitch of
12 mm (0.5 in.) .

2.5.1.4.2 For higher rated loads, ropes shall have a
minimum diameter of 10 mm (0.375 in.) , and chains shall
have a minimum pitch of 15 mm (0.625 in.) .

2.5.2 Factors of Safety

2.5.2.1 The suspension and support means shall
have a factor of safety of not less than 7 based on the
tens ion or forces exerted on the suspens ion and
support means when raising the rated load.

2.5.2.2 Where the platform and counterweight are
suspended by steel ropes and the driving means between
the machine and 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.

2.5.3 Arc ofContact of Suspension Means on Sheaves
and Sprockets

2.5.3.1 The arc ofcontact ofa wire rope on a traction
sheave shall be sufficient to produce adequate traction
under all load conditions.

2.5.3.2 The arc of contact of a chain on a driving
sprocket shall be not less than 140 deg.
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2.5.4 Spare Rope Turns on Winding Drums. All wire
ropes of winding drum machines shall have not less than
one full turn ofthe rope on the drum when the platform or
counterweight has reached its limit ofpossible overtravel.

2.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends ofwire ropes shall be secured on the inside
ofthe drum ofwinding drummachines by clamps, tapered
babbitted sockets , or other means approved by the
authority having jurisdiction.

2.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means

2.5.6.1 Suspension ropes shall not be lengthened or
repaired by splicing. Broken or worn suspension chains
shall notbe repaired. Ifone rope or chain ofa set is worn or
damaged and requires replacement, the entire set ofropes
or chains shall be replaced.

2.5.6.2 Ifa chain or sprocket is replaced due to wear,
all chains and sprockets shall be replaced.

2.5.7 Fastening of Rope Suspension Means to Plat-
form

2.5.7.1 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 recommended by wire rope manufacturers.

2.5.7.2 Clips of the U-bolt type shall not be used.

2.5.7.3 Tapered babbitted rope sockets and the
method of babbitting shall conform to the requirements
of 9.8.

2.5.8 Guarding. All suspensionmeans 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.

2.6 Platforms

2.6.1 Frame and Floor

2.6.1.1 The frame shall be ofmetal construction and
have a factor ofsafety ofnot less than 5 based on the rated
load.

2.6.1.2 The floor shall be ofmetal or wood construc-
tion with a nonskid surface.

2.6.2 Securing of Enclosures

2.6.2.1 The enclosure shall 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 enclosure
shall be so constructed that removable portions cannot be
dismantled from within the platform.

2.6.2.2 Enclosure linings, decorative panels, light
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

2.6.2.3 Panels attached to the enclosure for decora-
tive 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 in.) in diameter, in the enclosure
used for panel hanging or support have permanent
means to prevent straight-through passage beyond the
running clearance.

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

2.6.4 Use ofCast Iron. Cast iron shall not be used in the
construction of any load-bearing member of the platform
frame or floor other than for guide shoes and guide shoe
brackets.

2.6.5 Floor Area

2.6.5.1 The inside net floor area oflifts conforming to
2.1.1 through 2.1.3 shall not exceed 1.7 m2 (18 ft2) .

2.6.5.2 The inside net floor area of lifts conforming
to 2.1.4 shall not exceed 2.3 m2 (25 ft2) .

2.6.6 Illumination

2.6.6.1 At the threshold of the floor, with the landing
door open, theminimum illumination shall be not less than
50 lx (5 fc) .

2.6.6.2 During operation, the minimum illumination
on the floor and controls shall be not less than 50 lx (5 fc) .

2.6.6.3 An auxiliary illumination source to provide
general illumination of not less than 2.2 lx (0.2 fc) on the
floor and controls shall be provided. The auxiliary system
shall be automatically activated when normal illumination
power fails. The system shall also be capable of main-
taining the above illumination intensity for a period of
not less than 4 h and shal l use no fewer than two
lamps of approximately equal wattage.

2.6.7 Protection of Platforms Against Fire

2.6.7.1 For lifts that penetrate a floor, and when fire-
resistive runwayenclosure construction is required by the
building code, the platform enclosure, which includes the
walls, top, and floor, shall be protected against fire. Where
thematerials used for the platform enclosure do nothave a
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flame spread rating less than 75, the platform enclosure
shall be protected against fire by one of the following
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, applied in
accordance with the instructions of the manufacturer.
Such ratings shall be based on the test procedure specified
in ANSI/ASTM E84.

2.6.7.2 A pictograph as shown in Figure 2 .6.7.2
should be posted over each platform lift corridor call
station. The pictograph is 125 mm (5 in.) wide and
200 mm (8 in.) high.

2.6.7.3 Grab rails, operating devices, signal fixtures,
and audio and visual communication devices and their
housings are not required to conform to 2.6.7.

2.6.8 Platform Enclosure. A full passenger enclosure
shall not be permitted. Platforms shall be permitted to
have a top provided the top is non-load-bearing and
marked to indicate it cannot sustain a load.

2.7 Capacity, Speed, and Travel

2.7.1 Limitation of Load, Speed, and Travel

2.7.1.1 Rated Load

2.7.1.1.1 The rated load shall be not less than
250 kg (550 lb) nor more than 475 kg (1,050 lb) .

2.7.1.1.2 Platformswith a floor greater than 1.4m2

(15 ft2) shall have a rated load of not less than 340 kg
(750 lb) .

Figure 2.6.7.2
Platform Lift Corridor Call Station Pictograph

I n  C a s e  O f Fi re ?

D o  N o t  U s e  L i ft

W H I TE

B L AC K

R E D
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2.7.1.1.3 Platformswith a floor greater than 1.7 m2

(18 ft2) shall have a rated load of not less than 475 kg
(1,050 lb) .

2.7.1.1.4 The lift shall be capable ofsustaining and
lowering a load as specified in Figure 9.7.

2.7.1.2 Rated Speed. The rated speed shall not
exceed 0.15 m/s (30 ft/min) .

2.7.1.3 Travel

2.7.1.3.1 Travel of lifts conforming to 2.1.3 or 2.1.5
shall not exceed 1 500 mm (60 in.) .

2.7.1.3.2 Travel of lifts conforming to 2.1.4 shall
not exceed 600 mm (24 in.) .

2.7.1.3.3 Travel of lifts conforming to 2.1 .1 and
2.1.2 shall not exceed 4 250 mm (168 in.) .

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

2.7.3.1 A data plate shall be provided by the manu-
facturer and securely fastened to the machine.

2.7.3.2 The plate shall state the rated speed, rated
load, weight of platform, suspension and support means,
date of manufacture, and manufacturer’s name.

2.7.3.3 Letters and numerals shall be not less than
6 mm (0.25 in.) in height.

2.7.4 Restriction Sign

2.7.4.1 A sign shall be securely fastened in a conspic-
uous place at each landing and on the platform.

2.7.4.2 The sign shall state “No Freight” in letters not
less than 6 mm (0.25 in.) high.

2.7.4.3 The sign shall include the international
symbol of accessibility.

2.8 Safeties and Speed Governors

2.8.1 Safeties. All platforms shall be provided with a
safety, except as permitted in 2.8.9.

2.8.1.1 The safety shall be actuated by the action ofa
speed governor or by the breakage or slackening of the
suspension or support means.

2.8.1.2 Where actuation is by a governor, the safety
shall be set at a maximum speed of 0.4 m/s (75 ft/min) .

2.8.1.3 Where actuation is by breakage or slackening
of the suspension or supportmeans, the safety shall be set
without delay, and independent of the speed governor, if
provided.

2.8.1.4 Safety parts shall conform to the require-
ments of 2 .8 .3 and 2 .8 .4 . Where hoisting ropes are
used, the application of safeties shall conform to the re-
quirements of 2.8.5.

2.8.1.5 The application and release of safeties shall
conform to the requirements of 2.8.6 through 2.8.8.

2.8.2 Screw Drive Mach ines. When screw drive
machines are used , safeties and speed governors
conforming to 2.8.2 shall be permitted.

2.8.2.1 The down speed of the platform shall be
l im i ted , wi th rated l o ad to no t exceed 0 . 9 m/s
(175 ft/min) in the event of failure of the driving means.

2.8.2.2 The fall of the platform in the event of failure
of the driving nut shall be limited to a distance not
exceeding 12 mm (0 .5 in. ) , by using a safety nut or
other equivalent means.

2.8.2.3 The capability of the alternate safety devices
described in 2.8.2 .1 and 2.8.2 .2 to function as required
shall be verified by engineering tests as described in 9.6.

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

2.8.3.1 Parts of safeties, except springs, safety-rope
drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor ofsafety ofnot less than
3.5, based on the ultimate strength ofthe 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.

2.8.3.2 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,
where used, shall be in compression.

2.8.3.3 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.

2.8.3.4 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 a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

2.8.3.5 The factors of safety shall be based on the
maximum stresses developed in the parts during the
operation of the safety when stopping rated load from
governor-tripping speed.
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2.8.3.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached to or
supported by wood members.

2.8.4 Material and Factor of Safety. Governor ropes,
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 not be
used.

2.8.5 Type A (Instantaneous) Safeties. On the parting
ofthe hoisting ropes (free fall) , Type A governor-operated
safeties, where provided, shall apply without appreciable
delay, and their application shall be independent of the
speed action of the governor and of the location of the
break in the hoisting ropes (inertia application) . The appli-
cation of the safeties shall also be permitted to be accom-
plished 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.

2.8.6 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.

2.8.7 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 center line 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.

2.8.8 Release. When platform safeties are applied, no
decrease in tension in the governor rope normotion ofthe
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.

2.8.9 Platform Safety Exceptions. Platform safeties
are not required for lifts with the following drivingmeans:

(a) direct-plunger hydraulic driving machine
(b) other drives (see 2.3) that do not utilize a flexible

suspension means, provided that the failure of a single
drive component cannot result in the platform over-
speeding 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 equivalent means

2.9 Terminal Stopping Devices

2.9.1 Normal terminal stopping devices required by
2.9.3 shall use mechanically operated, magnetically oper-
ated, optical, or static-type switches. Final terminal stop-

ping devices required by 2.9.4 shall use only mechanically
operated switches.

2.9.2 Terminal stopping devices that are located on the
platform or in the runway shall be ofthe enclosed type and
securely mounted in such a manner so that horizontal
movement of the platform shall not affect the operation
of the device.

2.9.3 Except as specified in 2 .9 .9, normal stopping
devices operated by the platform shall be provided
and shall be set to stop the platform floor within a toler-
ance of12 mm (0.5 in.) ofthe landings under rated loading
to zero loading conditions. The normal stopping devices
shall be permitted to also serve as the upper and lower
terminal stopping devices.

2.9.4 Upper and lower final terminal stopping devices
operated by the platform shall be provided to remove
power from the motor and brake if provided, except as
specified in 2.9.7 through 2.9.9.

2.9.4.1 Upper and lower final terminal stopping
devices shall be set to stop the platform after it travels
past the normal terminal stopping device and before
striking an obstruction.

2.9.4.2 A slack-rope device equipped with a slack-
rope switch of the enclosed manually 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.

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

2.9.6 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
in either direction of travel.

2.9.6.1 Where a two- or three-phase alternating-
current driving-machine motor is used, these switches
shall be of the multi-pole type.

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

2.9.6.3 The operation of final terminal stopping
device shall prevent movement of the platform by the
operating devices in both directions of travel.

2.9.7 Final terminal stopping devices are not required
for direct-plunger or roped hydraulic driving machines.
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2.9.8 Lower final terminal stopping devices are not
required where the l imitations of the machine or
runway limit the travel of the platform (e.g., a platform
at rest on the bottom terminal landing) .

2.9.9 A lower normal terminal stopping device 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 Equipment

2.10.1 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 bymeans ofthe contin-
uous-pressure type.

2 . 10. 1. 1 Contro ls shal l be 1 2 00 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor, facility floor, or ground level.

2.10.1.2 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 authorityhaving jurisdiction, the lift shall be permitted
to be attendant operated . The attendant shal l be
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 viewofthe floor area under the platform
and full viewofthe platform throughout its travel. Amanu-
ally reset emergency stop switch shall also be provided at
that location.

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

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 brake at terminal landings or for stopping the
machine when the safety applies.

2.10.3.2 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
compression type.

2.10.3.3 The failure of any single magnetically oper-
ated switch, relay, or contactor to release in the intended
manner; the failure of any solid-state device to 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.

2.10.4 Motor Reversal Protection.Where a noninstan-
taneous reversible motor is used, a protective circuit or
device shall be provided to prevent the motor from con-
tinuing in the same direction if the reversing control is
activated.

2.10.5 Phase Reversal and Failure Protection

2.10.5.1 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 direction or if there is a failure of any phase.

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

2.10.6 Emergency Stop Switch

2.10.6.1 An emergency stop switch shall be provided
on the platform and located in or adjacent to each platform
operating panel.

2.10.6.2 When opened, this switch shall cause the
e lectri c power to be removed from the driving-
machine motor and brake if provided.

2.10.6.3 Emergency stop switches shall be of the
manually opened and closed type and have red operating
handles or buttons.

2.10.6.4 They shall be conspicuously and perma-
nently marked “STOP” and indicate the “STOP” and
“RUN” positions.

2. 10.6 .5 Switches shal l be pos itive ly opened
mechanically, and their opening shall not be solely depen-
dent on springs.

2.10.6.6 An emergency stop switch shall not be
provided on any landing control, except as required by
2.10.2 .2 .

2.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines

2.10.7.1 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 ifthe platform is obstructed in its descent
and the suspension ropes slacken.

2.10.7.2 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 descent and the suspension means
slacken.
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2.10.7.3 The slack-chain 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.

2.10.8 Release and Application of Driving-Machine
Brake

2.10.8.1 Driving-machine brakes shall not be elec-
trically released until power has been applied to the
driving-machine motor.

2.10.8.2 All power feed lines to the brake shall be
opened and the brake shall apply automatically when any
operating device in 2.10.1 or 2.10.2 is in the stop position
and when any electrical protective 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 equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

2.10.10 Manual Operations

2.10.10.1 Means shall be provided to permit lift or
authorized personnel to raise or lower the platformmanu-
ally in the event of power failure, unless standby (emer-
gency) power complying with 2.12 is provided.

2.10.10.2 The means to raise or lower the platform
shall be capable ofmoving the platform to a landing and of
being accessed and operated without working directly
above the platform.

2.11 Emergency Signals

Emergency signals shall comply with 2 .11 .1 through
2.11.3 .

2.11.1 The platform shall be provided with an audible
signaling device, located outside the platform area adja-
cent to lift operable from the emergency stop switch,
marked also with “ALARM” or from a separate switch
marked “ALARM” that is located in or adjacent to each
platform-operating panel.

2.11.1.1 The switch marked “ALARM” shall illumi-
nate when actuated.

2.11.1.2 The signaling device shall be audible outside
the platform and runway.

2.11.1.3 The audible signaling device shall have a
rated sound pressure rating of not less than 70 dBA
nor greater than 80 dBA at 3 000 mm (120 in. ) and
respondwithout 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 conversation between the platform and a readily
accessible point outside the runway that is available to
building or emergency personnel (telephone, intercom,
etc.) .

2.11.3 If the audible signaling device or devices, or the
means of two-way conversation, or both, are normally
connected to the building power supply, they shall auto-
matically transfer to a source of standby or emergency
power as required by the applicable building code or,
where applicable, Standard for Health Care Facilities
(NFPA 99) after the normal power supply fails.

2.11.4 The standby or emergency power source for the
audible signaling device shall be capable of providing for
the operation of the audible signaling device and illumi-
nation ofthe alarm switch for at least 1 h, and the means of
two-way conversation for at least 4 h.

2.12 Standby Power

Lifts shall be permitted to have standby power to raise
or lower the lift.

2.12.1 Where the standby power is to be used in lieu of
manual operation complyingwith Requirement 2.10.10, it
shall comply with 2.12.2 through 2.12.4.

2.12.2 The lift shall be powered by a standby power
system from the building or from a rechargeable battery
power system.

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

2.12.4 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
Standard to be used for inspections and tests.

2.13.1 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.

2.13.2 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.

2.13.3 The height of the letters and figures shall be not
less than 3 mm (0.125 in.) .

3 ð23ÞINCLINED PLATFORM LIFTS2

Section 3 applies to inclined platform lifts installed in
locations other than in or at a private residence for use by
the mobility impaired.

2 See section 6 for the requirements for this equipment installed in or at
a private residence.
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3.1 Runways

3.1.1 Means ofEgress. Lifts shall be installed so that the
means ofegress is maintained as required by the authority
having jurisdiction.

3.1.2 Clearances

3.1.2.1 Clearances between the platform and adja-
cent surfaces shall be not less than 20 mm (0.75 in.) .

3.1.2.2 At no point in its travel shall the edge of the
platform floor facing the uppermost landing be more than
600 mm (24 in.) above a step or landing as measured verti-
cally.

3.1.2.3 Headroom clearance where the platform is
positioned for boarding shall be not less than 2 000 mm
(79 in.) as measured vertically from all points on the
surface of the platform floor.

3.1.2.4 Headroom clearance during travel shall be
not less than 1 500 mm (60 in.) as measured vertically
from any point on the surface of the platform floor.

3.1.2.5 Ifthe headroom is less than 2 000 mm (79 in.)
measured from all points on the platform floor surface
throughout its travel, a caution sign shall be provided.
The caution sign shall contain the words “CAUTION.

LOWOVERHEAD” 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.

3.1.3 Pipes in RunwayVicinity. 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 .

3.1.4.1 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.)
(c) 1 in 12 for heights greater than 100 mm (4 in.)

3.1.4.2 Retractable ramps shall be automatically
actuated and shall remain in their elevated position
until the platform 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.)
(d) 1 in 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 installed shall be capable of safely supporting the
loads imposed.

3.1.6 Electrical Equipment and Wiring

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

3.1.6.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

3.2 Guide Rails and Tracks

3.2.1 Material. Guide rails shall be of metal construc-
tion.

3.2.1.1 Requirements for Steel, Where Used

3.2.1.1.1 Rails, brackets, fishplates, and rail clips
shall be made ofopen-hearth steel or its equivalent having
a tensile strength ofnot less than 380 MPa (55,000 psi) and
an elongation of not less than 22% in a length of
50 mm (2 in.) .

3.2.1.1.2 Bolts shall conform to ASTM A307.

3.2.1.1.3 Rivets shall conform to ASTM A502.

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

3.2.1.3.1 Guide-rail surfaces used for guiding a
platform or counterweight shall be sufficiently smooth
and true to operate properly with the guiding members.

3.2.1.3.2 Those surfaces that the platform or coun-
terweight 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.

3.2.2 Location. The top and bottom ends ofeach 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.

3.2.3 Stresses and Deflections of Guide Rails and
Their Brackets

3.2.3.1 Guide Rails

3.2.3.1.1 For steels conforming to 3 .2 .1 .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.) .
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3.2.3.1.2 Where steels of greater strength than
those specified in 3.2 .1 .1 are used, the stresses specified
above shall be permitted to be increased proportionately
based on the ratio of the ultimate tensile strengths.

NOTE: The reference in 3.2 .1 .1 .1 of tensile strength does not
easily compare to ultimate strength in the above section.

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 resisting
the horizontal forces imposed by the rated loadwith a total
deflection at the point of support not in excess of 3 mm
(0.125 in.) .

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

3.2.5 Anchoring. The supporting tracks or guide rails
shall be securely anchored to the stairs, floor surface, 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
(h) roped-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 des ign 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
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.

3.3.1.3 Means shall be provided to ensure that there
is no relative motion between rigidly joined components
transmitting load.

3.3.1.4 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the eventoffailure or exces-
sive motion in the flexible connection.

3.3.1.5 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.

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

3.3.1.7 Friction gearing, clutch mechanisms, or
coup l ings shal l no t be used to connect a driving
machine drum or sheave to the main driving mechanism.

3.3.1.8 Worm gearing having cast iron teeth shall not
be used on the driving machine.

3.3.1.9 Driving-machine chains and sprockets shall
be of steel and shall conform in design and dimensions to
the requirements of ASME B29.1.

3.3.1.10 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves used with suspension and
compensating ropes shall be of metal, shall be provided
with finished grooves for ropes, or shall be permitted to be
lined with nonmetallic groove material, and shall have a
pitch diameter ofnot less than 30 times the diameter ofthe
suspension ropes.

3.3.1.10.1 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diameter of the rope or cable.

3.3.1.10.2 Where the grooves are used to transmit
power, sufficient 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 safe ly stop and ho ld the platform with
125% of the rated load.

3.3.2 Hydraulic Driving Machines

3.3.2.1 Direct-plunger hydraulic driving machines,
where used, shall conform to the requirements of 8.1 ,
except for 8.1.3 .

3 . 3 . 2 . 2 Roped-hydraul ic machines shal l a lso
conform to the requirements of 8.1 , except for 8.1 .1 ,
8.1 .2 , 8.1 .5.3 , and 8.1.5.7.

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

3.3.4 Friction Machines. Friction machines, where
used, shall conform to 8.3 .
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3.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The power 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 placed that the
rope or chain travels in the proper alignment. All sheaves
and sprockets shall be enclosed or guarded.

3 . 3 . 6 I n d i rect-Dri ve Mach in es . I nd i rect drive
machines , us ing V-belt drives , tooth drive belts , or
drive chains , shall conform to the requirements of
3.3 .6.1 through 3.3 .6.3 , except that the requirements of
3 .3 .6 . 2 shal l be permitted to be omitted if a self-
locking drive meeting the requirements of 3 .4 .2 is
provided. If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

3.3.6.1 General Requirements

3.3.6.1.1 Belt sets shall be selected on the basis of
the manufacturer’s rated breaking strength and a factor of
safety of 10.

3.3.6.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentary Information section of ASME B29.1 , using a
service factor of 2. Offset links in chain are not permitted.

3.3.6.1.3 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 distri-
bution on all chains.

3.3.6.1.4 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt in the set.

3.3.6.1.5 Load determination for both the belt and
chain sets shall be based on themaximum static loading on
the platform, which is the full load in the platform at rest
and at a position in the runway that creates the greatest
load, including either the platform or counterweight
resting on its buffer.

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

3.3.6.2 Monitoring and Brake Location

3.3.6.2.1 Each belt or chain in a set shall be
continuous ly 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.

3.3.6.2.2 The driving-machine brake shall be
located on the traction sheave or drum assembly side
of the driving 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 electrical ly released, spring-appl ied
brakes directly attached to the driving means through
a continuous shaft, mechanical coupling, or toothed
gearing.

3.4.2 A single ground or short circuit, a counter
voltage, or 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.

3.4.3 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 platform with the rated load
within 100 mm (4 in.) of down travel after the power is
removed.

3.5 Suspension and Support Means

3.5.1 General Requirements

3.5.1.1 Suspension and support means shall be one
of the following:

(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic
(f) rack and pinion
(g) screw
(h) friction machine guides and rollers

3.5.1.2 Steel tapes or welded link chains shall not be
used as suspension means.

3.5.1.3 Where wire ropes are used, the diameter
shall not be less than 6 mm (0.25 in.) .

3.5.2 Factors of Safety

3.5.2.1 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.

3.5.2.2 When the platform and counterweight are
suspended by s tee l ropes and the driving means
between the machine and 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.

3.5.3 Arc ofContact of Suspension Means on Sheaves
and Sprockets

3.5.3.1 The arc ofcontact ofa wire rope on a traction
sheave shall be sufficient to produce adequate traction
under all load conditions.
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3.5.3.2 The arc of contact of a chain on a driving
sprocket shall be not less than 140 deg.

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 drumwhen the platform or
counterweight has reached its limit ofpossible overtravel.

3.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends ofwire ropes shall be secured on the inside
ofthe drum ofwinding drummachines by clamps, tapered
babbitted sockets , or other means approved by the
authority having jurisdiction.

3.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means

3.5.6.1 Suspension wire ropes shall not be length-
ened or repaired by splicing. Broken or worn suspension
chains shall not be repaired.

3.5.6.2 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.

3.5.6.3 Ifa chain or sprocket is replaced due to wear,
all chains and sprockets shall be replaced.

3 .5 . 7 Fasten ing of Rope Suspension Means to
Platform

3.5.7.1 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 recommended by wire rope manufacturers.

3.5.7.2 Tapered babbitted rope sockets and the
method of babbitting shall conform to the requirements
of 9.8.

3.5.7.3 Clips of the U-bolt type shall not be used.

3.5.8 Guarding. All 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.

3.6 Platforms

3.6.1 Frame and Floor. The frame shall be of metal
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 surface.

3.6.2 Securing of Enclosure

3.6.2.1 The enclosure shall 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
cannot be dismantled from within the platform.

3.6.2.2 Enclosure linings, decorative panels, light
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.

3.6.2.3 Panels attached to the enclosure for decora-
tive or other purposes shall not be unfastened from inside
the platform by the use of common tools.

3.6.2.4 Panels shall be permitted to be removed
from inside the platform when perforations, exceeding
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.

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

3.6.4 Floor Area. The inside floor area shall not exceed
1.7 m2 (18 ft2) .

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
construction of any member of the frame or floor.

3.6.6 Glass on Platforms. Glass shall be permitted to
be used on platforms subject to the requirements of3.6.6.1
through 3.6.6.4.

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

3.6.6.2 Glass shall be so 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 greater than 0.1 m2 (1 ft2) in area and
abutting pane l s whose to tal area is greater than
0.1 m2 (1 ft2) 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 a physical integrity to hold the frag-
ments when the glass breaks.

3.6.6.4 Glass shall be tested and conform to the
acceptance criteria for laminated glass as specified in
ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.4.

3.6.6.5 Markings as specified in ANSI Z97.1 or
16 CFR, Part 1201, Section 1201.5 shall be on each sepa-
rate piece of glass and shall remain visible after installa-
tion.
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3.6.7 Platform Truck and Guides. The platform shall
be securely anchored to a carriage truck that supports it.
The carriage truck shall be retained in a track or on a
guide-rail assembly.

3.6.8 Platform Guarding. Platform guarding shall be in
accordance with 3.6.8.1 or 3.6.8.2.

3.6.8.1 Platform With Enclosure

3.6.8.1.1 The platform shall be equipped with a
self-closing door at least 1 100 mm (42 in.) high on the
sides of access to the bottom landing.

3.6.8.1.2 The door shall be of solid construction
and provided with a combination mechanical lock and
electric contact and shal l be operable only within
50 mm (2 in.) of the bottom landing.

3.6.8.1.3 The platform shall be permitted 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.

3.6.8.1.4 The platform enclosure walls on the
sides not used for access or exit shall be of smooth
construction to a height of 1 100 mm (42 in.) above
the platform floor with no openings, other than those nec-
essary for operation.

3.6.8.1.5 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) in diameter.

3.6.8.1.6 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 1 000 mm (38 in. )
from the platform floor.

3.6.8.1.7 The running clearance between the plat-
form enclosure walls and any adjacent surface shall be not
less than 50 mm (2 in.) .

3.6.8.1.8 Door-locking devices shall comply with
2.1.1 .4.1 .

3.6.8.2 Platform With Passenger Restraining Arms.
A grab rail shall be provided at a height not less than
850 mm (34 in. ) or greater than 1 000 mm (38 in. )
from the platform floor.

3.6.8.2.1 The side of the platform adjacent to the
trackor guide-rail assembly shall be providedwith a guard
of smooth, solid construction and of height that shall
prevent the seated passenger from making accidental
contact with moving suspension or driving means or
moving platform trucks.

3.6.8.2.2 The guard shall have no openings other
than those necessary for operation. Such openings shall
reject a ball 12 mm (0.5 in.) in diameter.

3.6.8.2.3 The nonboarding sides of the platform
shall be provided with a guard of smooth, solid construc-
tion and of a height not less than 150 mm (6 in.) .

3.6.8.2.4 The sides of the platform used for
boarding shall conform to the following:

(a) The sides of the platform used for boarding shall be
provided with retractable metal ramps of a minimum
height of 150 mm (6 in.) measured vertically from the
surface of the platform floor, locked in their guarding
positions.

(b) At a landing, only the retractable ramp serving the
landing shall be operable. It shall be operable only when
the passenger restraining arm at the nonboarding end of
the platform is in its locked guarding position.

(c) Retractable ramps 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 the landing if the ramps have failed
to rise to their elevated position.

(d) Retractable ramps, in their guarding position, shall
withstand, without permanent deformation, a force
of 550 N (125 lbf) applied on any 100 mm (4 in.) by
100 mm (4 in.) area.

(e) The force described in (c) 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.

3.6.8.2.5 The platform shall be provided with
retractable passenger restraining arms conforming to
the following:

(a) The arms shall be located above the perimeter ofthe
platform floor at not less than 800 mm (32 in.) or greater
than 1 000 mm (38 in.) . Gaps between the adjacent ends of
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 of300 N (66 lbf) is applied on any point along
the length of the arms in any direction. In addition, they
shall notbe permanentlydeformedwhen a force of1 000 N
(225 lbf) is applied in the horizontal direction along the
centerline of the platform.

(c) The arms shall be provided in independent sections.
At landings, the retractable ramp and arm at the boarding
end ofthe platform shall be operable onlywhen the arm at
the nonboarding end of the platform is in its locked
guarding position.

(d) 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.
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(e) Means shall be provided to manually unlock the
retractable arms for emergency evacuation purposes.
The unlocking mechanism shall not be readily accessible
to the passenger.

(f) 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.

3.6.8.2.6 The force necessary to prevent closing of
power-operated arms shall not exceed 140 N (30 lbf) as
measured from rest at the midpoint across the arm at the
boarding end ofthe platform. The arms may operate in the
direction away from an obstruction.

3.6.8.2.7 Means shall be provided to manually fold
the platform and passenger restraining arms. The plat-
form and passenger restraining arms shall remain in
the folded position after being manually folded.

3.6.9 Obstruction Devices. The upward and down-
ward facing edges of the platform floor and the entire
underside shall be equipped with obstruction devices.

3.6.9.1 The force required to operate the devices
shall not exceed 70 N (15 lbf) .

3.6.9.2 The obstruction devices shall stop the plat-
form lift from traveling in the direction of the obstruction
within a distance of 50 mm (2 in.) .

3.6.9.3 The platform lift shall be permitted to
operate in the direction away from the obstruction.

3.6.9.4 The underside obstruction device shall stop
the platform lift only when the platform lift is obstructed
while traveling in the down direction.

3.6.10 Folding Seat. The lift shall be provided with a
folding seat and seatbelt with a rated load of not less than
115 kg (250 lb) .

3.7 Capacity, Load, Speed, and Angle of Inclination

3.7.1 Limitations of Capacity, Load, and Speed

3.7.1.1 The capacity shall be one person. The rated
load shall be not less than 250 kg (550 lb) and not greater
than 340 kg (750 lb) .

3.7.1.2 Platforms with a floor area greater than
1 .4 m2 (1 5 ft2 ) shal l have a rated load of 3 40 kg
(750 lb) . The lift shall be capable of sustaining and
lowering a load as specified in Figure 9.7.

3.7.1.3 The rated speed measured along the incline
shall not exceed 0.15 m/s (30 ft/min) .

3.7.2 Limitation of Angle. Guide rails or tracks shall
not be installed on an incline greater than 70 deg from
horizontal, or the maximum incline specified by the manu-
facturer, whichever is less, with the exception of the

boarding areas where a maximum vertical rise of
500 mm (20 in.) at any angle shall be permitted.

3.7.3 Capacity Plate. A capacity plate stating the rated
load in pounds shall be furnished by the manufacturer and
fastened in a conspicuous place on the lift. Letters and
numbers shall be not less than 6 mm (0.25 in.) in height.

3.7.4 Data Plates. A data plate shall be provided by the
manufacturer and securely fastened in a conspicuous
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.

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

3.8 Safeties and Speed Governors

3.8.1 General Requirements

3.8.1.1 All platforms shall be provided with a safety,
except platforms of direct-plunger hydraulic lifts.

3.8.1.2 The safety shall be actuated by the action ofa
speed governor or by the breakage or slackening of the
suspension or support means.

3.8.1.3 Where actuation is by a governor, the safety
shall be set at a maximum speed of 0.4 m/s (75 ft/min) .

3.8.1.4 Where actuation is bybreakage or slackening
of the suspension or support means, the safety shall be set
without delay, and independent of the speed governor, if
provided.

3.8.1.5 Safety parts shall conform to the require-
ments of 3.8.2.

3.8.1.6 Governor ropes , where provided, shall
conform to the requirements of 3.8.3 .

3.8.1.7 The application and release of safeties shall
conform to the requirements of 3.8.4.

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

3.8.2.1 Parts of safeties, except springs, safety-rope
drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor ofsafety ofnot less than
31∕2 , based on the ultimate strength ofthe 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.

3.8.2.2 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,
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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,
where used, shall be in compression.

3.8.2.3 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.

3.8.2.4 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 a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

3.8.2.5 The factors of safety shall be based upon the
maximum stresses developed in the parts during the
operation of the safety when stopping rated load from
governor-tripping speed.

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

3.8.3 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 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 not be used.

3.8.4 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.

3.8.4.1 Level of Platform Floor on Safety Applica-
tion. The application of a Type A or Type B safety to
stop the platform with its rated load centered on each
quarter of the platform floor symmetrically with relation
to the centerline of the platform floor shall not cause the
platform floor to be out of level more than 30 mm/m
(0.375 in./ft) in any direction.

3.8.4.2 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 safe-
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 General Requirements

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

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

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

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

3.9.3 Final Terminal Stopping Devices

3.9.3.1 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 3.9.3 .7 and 3.9.3 .8.

3.9.3.2 Final terminal stoppingdevices shall be set to
stop the platform after it travels past the normal terminal
stopping device and before striking an obstruction.

3.9.3.3 A slack-rope device equipped with a slack-
rope switch of the enclosed manually 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 to be
used as the lower final terminal stopping device.

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

3.9.3.5 The operation of the final terminal stopping
device shall prevent movement of the platform by the
operating devices in both directions of travel.

3.9.3.6 The final terminal stopping device shall not
control the same controller switches as the normal term-
inal stoppingdevice unless two ormore 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.

3 . 9 . 3 . 6 . 1 Whe re a two - o r th r e e - p h a s e
alternating-current driving machine motor is used,
these switches shall be of the multipole type.

3.9.3.6.2 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, the
normal and final stopping device circuits from stopping
the platform.

3.9.3.7 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.
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3.9.3.8 Lower final terminal 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 bottom terminal landing) .

3.10 Operating Devices and Control Equipment

3.10.1 Operation

3.10.1.1 Operation of the lift from the landings and
platform shall be controlled by control switches at all
stations and shall be bymeans of the continuous-pressure
type.

3 . 10. 1 . 2 Contro ls shal l be 1 2 00 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

3.10.1.3 Controls shall be located within forward or
side reach of the passenger as defined in ANSI A117.1.

3.10.1.4 Operating devices shall be designed so that
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 authorityhaving jurisdiction, the lift shall be permitted
to be attendant operated . The attendant shal l be
summoned by means of a clearly labeled attendant call
station placed at each landing.

3.10.2.2 The attendant shall operate the lift by
means of a continuous-pressure switch located in a
control box on the free end of a detachable, flexible
cord notmore than 1 500 mm (60 in.) in length. Amanually
reset emergency stop switch shall also be provided in the
control box.

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

3.10.2.4 Where the lift operates on 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 the lift from the top or bottom of
the stairs.

3.10.2.5 Amanual-reset emergency stop switch shall
be provided in each landing control station.

3.10.3 Control and Operating Circuit Requirements.
The design 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 maintenance of an electric circuit shall not be used
for interruption of the power and application of the
machine brake at terminal landings or stopping the
machine when the safety applies.

3.10.3.2 If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

3.10.3.3 The failure of any single magnetically oper-
ated switch, relay, or contactor to release in the intended
manner; the failure of any solid-state device to 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.

3.10.4 Motor Reversal Protection.Where a noninstan-
taneous reversible motor is used, a protective circuit or
device shall be provided to prevent the motor from con-
tinuing in the same direction if the reversing control is
activated.

3.10.5 Phase Reversal and Failure Protection

3.10.5.1 Lifts having a 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 direction, or if there is a failure of any phase.

3.10.5.2 Phase reversal and failure 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.

3.10.6 Emergency Stop Switch

3.10.6.1 An emergency stop switch shall be located
within reach 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.) minimum above
the platform floor.

3.10.6.2 When opened, this switch shall cause the
e lectr i c power to be removed from the driving-
machine motor and brake.

3.10.6.3 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.

3 . 10.6 .4 Switches shal l be pos itive ly opened
mechanically, and their opening shall not be solely depen-
dent on springs.

3.10.6.5 An emergency stop switch shall not be
provided on any landing control except as required by
3.10.2 .
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3.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines

3.10.7.1 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 ifthe platform is obstructed in its descent
and the suspension ropes slacken.

3.10.7.2 Lifts with roller chain suspension means
shall be provided with a slack-chain device, which will
remove power from the motor and brake if the platform
is obstructed in its descent and the suspension means
slacken.

3.10.7.3 The slack-chain 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-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 3.10.1 or 3.10.2 is in the
stop position and when any electrical protective device
functions.

3.10.9 Electrical Equipment and Wiring

3.10.9.1 All electrical equipment and wiring shall
conform to the requirements of NFPA 70.

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

3.10.10 Manual Operations

3.10.10.1 Means shall be provided to permit author-
ized personnel from a position outside the platform to
raise or lower the platform manually along the path of
travel, unless standby (emergency) power complying
with 3.12 is provided.

3.10.10.2 The means to raise or lower the platform
shall be capable of moving the platform to a landing.

3.11 Emergency Signal

Ifthe lift is installed in an area not visible to personnel at
all times, emergency signaling devices shall be provided in
accordance with the requirements of 3.11.1 or 3.11.2 .

3.11.1 The lift shall be provided with an audible
signaling device, operable from the emergency stop
switch, marked also with “ALARM” or from a separate
switch marked “ALARM,” which is located in or adjacent
to each platform operating panel.

3.11.1.1 The switchmarked “ALARM” shall illuminate
when actuated.

3.11.1.2 The signaling device shall be audible inside
the platform and outside the runway.

3.11.1.3 The audible signaling device shall have a
rated sound pressure rating of not less than 80-dBA
nor greater than 90-dBA at 3 000 m (120 in. ) and
respond without delay after the switch has been activated.

3.11.2 The lift shall be providedwithmeans oftwo-way
conversation between the platform and a readily acces-
sible point outside the runway that is available to emer-
gency personnel (telephone, intercom, etc.) . The means to
activate the two-way conversation system does not have
to be provided on the platform.

3.12 Standby Power

Lifts shall be permitted to have standby power to raise
or lower the lift. Where the standby power is to be used in
lieu of manual operation complying with 3.10.10, it shall
comply with 3.12.1 through 3.12.3 .

3.12.1 StandbyPowerSource. The lift shall be 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 normal and
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.

3.13.1 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.

3.13.2 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.

3.13.3 The height of the letters and figures shall be no
less than 3 mm (0.125 in.) .

4 ð23ÞINCLINED STAIRWAY CHAIRLIFTS3

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

4.1 Runways

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

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

4.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchored to the stairs, floor surface, or sidewall. The factor
of safety used in the design of the guide rails and tracks
shall be not less than 5 based on the rated load.

4.3 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
(h) roped-hydraulic
(i) lever hydraulic
(j) lever screw
(k) friction

4.3.1 General Requirements

4.3.1.1 Factor of Safety. The factor of safety used in
the design of the sprockets and sheaves shall be not less
than 5 based on the rated load. See section 8 for special
requirements for particular drive systems.

4.3.1.2 Driving-Machine Chains and Sprockets.
Driving-machine chains and sprockets shall be of steel
and shall conform in design and dimensions to the require-
ments of ASME B29.1.

4.3.1.3 Drums and Sheaves

4.3.1.3.1 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal and be
provided 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 diameter of the suspension ropes.

4.3.1.3.2 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diameter of the rope or cable.

4.3.1.3.3 Where the grooves are used to transmit
power, sufficient 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.

4.3.2 Hydraulic Driving Machines

4.3.2.1 Direct-plunger hydraulic driving machines,
where used, shall conform to the requirements of 8.1 ,
except 8.1.3.

4.3 . 2 . 2 Roped-hydraul ic machines shal l also
conform to the requirements of 8.1 , except for 8.1 .1 ,
8.1.4, 8.1 .5.3, and 8.1.5.7.

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

4.3.4 Friction Machines. Friction machines, 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 remotely located, all inter-
vening sheaves and sprockets shall be so placed that the
rope or chain travels in the proper alignment. All sheaves
and sprockets shall be enclosed or guarded.

4. 3 . 6 I n d i rect-Dri ve Mach in es . I nd i rect- drive
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 requirements of
4.3 .6.2 .1 and 4.3 .6.2 .2 shall be permitted to be omitted
if a self- locking drive meeting the requirements of
4.4.2 is provided. If multiple belts or chains are provided,
they shall be preloaded and matched for length in sets.

4.3.6.1 General Requirements

4.3.6.1.1 Belt sets shall be selected on the basis of
the manufacturer’s rated breaking strength and a factor of
safety of 10.

4.3.6.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentary Information section of ASME B29.1 , using a
service factor of 2.

4.3.6.1.3 Offset links in chain are not permitted.

4.3.6.1.4 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 assure equal load distri-
bution on all chains.

4.3.6.1.5 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt in the set.

4.3.6.1.6 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,
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including either the carriage or counterweight resting on
its buffer.

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

4.3.6.2 Monitoring and Brake Location

4.3.6.2.1 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.

4.3.6.2.2 The driving-machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entire belt set or chain set should break.

4.3.6.3 Replacement ofBelts or Chains. Ifone 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

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

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

4.5 Suspension and Support Means

4.5.1 General Requirements

4.5.1.1 Suspension and support means shall be one
of the following:

(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic
(f) rack and pinion
(g) screw
(h) friction machine guides and rollers

4.5.1.2 Steel tapes or welded link chains shall not be
used as suspension means.

4.5.1.3 Where wire ropes are used, the diameter
shall be not less than 6 mm (0.25 in.) .

4.5.1.4 Where aircraft cable is used, the diameter
shall be not less than 3 mm (0.125 in.) .

4.5.2 Factors of Safety

4.5.2.1 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.

4.5.2.2 When the carriage and counterweight are
suspended by s tee l ropes and the driving means
between the machine and 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.

4.6 Chairs and Seats

4.6.1 Seat and Foot Platform

4.6.1.1 Each chair shall have a foot platform and a
seat with a backrest and seat belt.

4.6.1.2 Each chair shall be equipped with two hand
grips or arms.

4.6.1.3 If the chair stops less than 500 mm (20 in.)
beyond the nose ofthe top landing, measured horizontally
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 seat is not in the operating
position.

4.6.2 Chair Truck and Guides. The chair shall be
securely anchored to a truck that supports it. The
truck shall be restrained in a track or on a guide-rail
assembly.

4.6.3 Factors ofSafety. The factor ofsafety used in the
design of the carriage and truck shall be not less than 5
based on the rated load.

4.6.4 Footrest Obstruction Device. If the footrest is
located so that it is within 150 mm (6 in.) of the step
nosing or riser, a device shall be provided on the footrest
to stop the upward motion of the carriage if it encounters
an object between the footrest and step nosing or riser.

4.6.5 Footrest Clearance. At no point in 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.
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4.7 Capacity, Load Speed, and Angle of Inclination

4.7.1 Limitations of Capacity and Load. The capacity
shall not exceed two persons. The rated load shall be not
less than 115 kg (250 lb) for a one-seat lift and not less than
180 kg (400 lb) for a two-seat lift.

4.7.2 Limitation of Speed. The rated speed shall not
exceed 0.2 m/s (40 ft/min) .

4.7.3 Limitation of Angle. Guide rails or tracks shall
not be installed on an incline greater than 70 deg from
horizontal or the maximum incline specified by the manu-
facturer, whichever is less, with the exception of the
boarding areas where a maximum vertical rise of
500 mm (20 in.) at any angle shall be permitted.

4.7.4 Capacity Plate. A capacity plate stating the rated
load in pounds shall be furnished by the manufacturer and
fastened in a conspicuous place on the device. Letters and
numbers shall be not less than 6 mm (0.25 in.) in height.

4.7.5 Data Plates

4.7.5.1 A data plate shall be provided by the manu-
facturer and securely fastened in a conspicuous place.

4.7.5.2 The plate shall state the rated speed, rated
load, suspension or support means, date of manufacture,
and manufacturer’s name.

4.7.5.3 Letters and numerals shall be not less than
6 mm (0.25 in.) in height.

4.8 Safeties and Speed Governors

4.8.1 Safeties. 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 drive component cannot result
in the platform overspeeding.

4.8.1.1 The safety shall be actuated by the action ofa
speed governor or by the breakage or slackening of the
suspension or support means.

4.8.1.2 Where actuation is by a governor, the safety
shall be set at a maximum speed of 0.4 m/s (75 ft/min) .

4.8.1.3 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.

4.8.1.4 Safety parts shall conform to the require-
ments of 4.8.2.

4.8.1.5 Governor ropes , where provided, shall
conform to the requirements of 4.8.3 .

4.8.1.6 The application and release of safeties shall
conform to the requirements of 4.8.3 .

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

4.8.2.1 Parts of safeties, except springs, safety rope
drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor ofsafety ofnot less than
3.5, based on the ultimate strength ofthe 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.

4.8.2.2 Springs shall be permitted to be used in the
operation of carriage 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 of 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.

4.8.2.3 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.

4.8.2.4 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.) 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.

4.8.2.5 The factors of safety shall be based upon the
maximum stresses developed in the parts during the
operation of the safety when stopping rated load from
governor-tripping speed.

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

4.8.3 Material and Factor of Safety for Governor
Ropes. Governor ropes shall be of iron, steel, Monel
metal, phosphor 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 not be used.

4.8.4 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.

4.8.4.1 Level of Chair on Safety Application. The
application of a Type A or Type B safety to stop the
chair with its rated load shall not cause the chair to be
outoflevel more than 30 mm/m (0.375 in./ft) in anydirec-
tion.
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4.8.4.2 Release. When carriage safeties are applied,
no decrease in tension in the governor rope nor motion of
the carriage in the down direction shall release the safe-
ties, but such safeties shall be permitted to be released by
the motion of the chair in the up direction.

4.9 Terminal Stopping Devices

4.9.1 Type

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

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

4.9.1.3 Terminal stopping devices that are located
on the carriage or in the runway shall be of the enclosed
type and securely mounted in such a manner so that hori-
zontal movement ofthe carriage shall not affect the opera-
tion of the device.

4.9.2 Normal Terminal Stopping Devices. 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 to zero loading conditions.

4.9.3 Final Terminal Stopping Devices. Upper and
lower final terminal stopping devices operated by the
carriage to remove power from the motor and brake
shall be provided, except as specified in 4.9.5.

4.9.3.1 They shall be set to stop the carriage after it
travels past the normal terminal stopping device and
before striking an obstruction.

4.9.3.2 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 term-
inal stopping device.

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

4.9.3.4 The operation of final terminal stopping
device shall prevent movement of the chair by the oper-
ating devices in both directions of travel.

4.9.4 Switches

4.9.4.1 The final terminal stopping device shall not
control the same controller switches as the normal term-
inal stoppingdevice unless two ormore 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.

4.9.4.2 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 a single ground or short
circuit shal l be permitted to al low either, but not
prevent both, the normal and final stopping device circuits
from stopping the carriage.

4.9.5 Exceptions. Final terminal stopping devices are
not required for direct-p lunger hydraul ic driving
machines. Lower final terminal stopping devices are
not required where the limitations of the machine or
runway limit the travel of the carriage (e.g., a carriage
at rest on the bottom terminal landing) .

4.10 Operating Devices and Control Equipment

4.10.1 Operation

4.10.1.1 Operation of the chairlift from the upper or
lower landing and from the chair shall be controlled by
control switches at all stations and shall be bymeans ofthe
continuous-pressure type.

4. 10. 1. 2 Contro ls shal l be 1 2 00 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

4.10.1.3 Operating devices shall be designed so that
both the “UP” and “DOWN” circuits cannot be operated at
the same time.

4.10.2 Motor Reversal Protection.Where a noninstan-
taneous reversible motor is used, a protective circuit or
device shall be provided to prevent the motor from con-
tinuing in the same direction if the reversing control is
activated.

4.10.3 Electrical Equipment and Wiring

4.10.3.1 All electrical equipment and wiring shall
conform to the requirements of NFPA 70.

4.10.3.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

4.10.3.3 The failure of any single magnetically oper-
ated switch, relay, or contractor 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
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 means to prevent the starting ofthe
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 powerwill not cause the drivingmachine 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 protective
device functions.

4.10.6 Control and Operating Circuits. The design and
installation of the control and operating circuits shall
conform to 4.10.6.1 and 4.10.6.2 .

4.10.6.1 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
driving-machine brake at terminal landings or stopping
the machine when the safety applies.

4.10.6.2 If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

4.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines

4.10.7.1 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 ifthe platform is obstructed in its descent
and the suspension ropes slacken.

4.10.7.2 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 descent and the suspension means
slacken. This device is not required to be of the manually
reset type ifthe chain sprockets are guarded to prevent the
chain from becoming disengaged from the sprockets.

4.11 Code Data Plate

4.11.1 Acode data plate shall be provided that indicates
the A18.1 Standard to be used for inspections and tests.

4.11.2 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.

4.11.3 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.

4.11.4 The height of the letters and figures shall be not
less than 3 mm (0.125 in.) .

5 ð23ÞPRIVATE RESIDENCE VERTICAL PLATFORM
LIFTS4

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 ,
2 .1 .2 , 2 .1 .3 , or 5.1 .1 . Runway construction for lifts that
penetrate a floor must comply with 2.1 .1 and with the
building code. Only lifts installed in conformance with
2.1.1 shall serve more than two landings.

5.1.1 Guarding

5.1.1.1 Upper Landing Door. The runway shall be
guarded at the upper land ing by a door at l eas t
900 mm (36 in.) high of solid construction and provided
with a combination mechanical lock and electric contact.

5.1.1.1.1 The door shall be permitted to be opened
only if the platform floor is within 50 mm (2 in.) of that
landing.

5.1.1.1.2 Door-locking devices shall comply with
2.1.1.4.1 .

5.1.1.2 Fascia

5.1.1.2.1 A smooth vertical fascia shall be provided
from the top terminal landing sill and any intermediate
landing sill to the level of the bottom terminal landing sill.

5.1.1.2.2 Openings necessary for operation shall
reject a ball 12 mm (0.5 in.) diameter.

5.1.1.2.3 A device to stop the platform if an object
protrudes beyond the platform edge into the running
clearance shall be provided if the fascia is perforated.
The device used shall be effective for the full width of
the platform opening and the full travel of the platform.

5.1.1.2.4 The fascia shall meet the following re-
quirements:

(a) The fascia shall be as strong as or stronger than
1.5 mm (0.0598 in.) sheet steel.

(b) The fascia shall guard the full width of the platform.
(c) The surface of the fascia shall not be permanently

deformedwhen a force of550 N (125 lbf) is applied on any
100 mm × 100 mm (4 in. × 4 in.) area of its surface.

5.1.1.3 Platform Guard

5.1.1.3.1 A metal guard at least 150 mm (6 in.) in
height and extending the full width ofthe platform shall be
installed on the lower landing side of the platform to
prevent a wheelchair from rolling off the platform.

4 See section 2 for the requirements for this equipment installed in
locations other than in or at a private residence.
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5.1.1.3.2 The guard shall
(a) be automatically actuated by the movement of the

platform away from the lower landing
(b) remain in the elevated position until the platform

returns to the lower landing

5.1.1.3.3 The guard shall be operatedwith positive
cam action or provided with an electric contact that shall
stop the platform ifthe guard is not fully elevatedwhen the
platform has traveled 150 mm (6 in.) away from the lower
landing.

5.1.1.3.4 The guard shall withstand, without
permanent deformation, a force of 550 N (125 lbf)
applied on any 100 mm × 100 mm (4 in. × 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 ofthe platform floor.

5.1.1.4 Platform Side Guards. The sides of the plat-
form not used for entrance or exit shall be guarded to a
height of at least 900 mm (36 in.) by smooth construction
with 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.

5.1.1.5 Guarding of the Underside of the Platform.
The underside of the platform shall be guarded in accor-
dance with the requirements of 5 .1 .1 .5 .1 , 5 .1 .1 .5 .2 , or
5.1.1.5.3 .

5.1.1.5.1 Underside Platform Safety Device

(a) 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 elec-
tric power to be removed from the drivingmachine motor
and brake, if provided, and cause the platform to stop its
downward motion within 50 mm (2 in.) .

(b) The stroke of the device shall not be less than the
stopping distance of the platform. The force required to
operate the device shall not exceed 70 N (15 lbf) .

(c) The lift shall be permitted to operate away from the
obstruction. Downward motion shall be permitted to
resume when the obstruction is removed.

(d) When the installation conforms to the require-
ments of2.1.1 or 2.1.2 , the sensing device on the underside
of the platform is not required.

5.1.1.5.2 Guarding the Underside of the Platform

(a) The underside of the platform shall be equipped
with a bellows or similar device that shall not be perma-
nently deformed when a force of550 N (125 lbf) is applied
on any 100 mm × 100 mm (4 in. × 4 in.) area.

(b) Deflection of the bellows due to a force of 330 N
(75 lbf) applied on any 100 mm × 100 mm (4 in. ×
4 in.) area shall not exceed 75 mm (3 in.) or the distance
to contact an internal moving component other than the
bellows support mechanism, whichever is less. Deflection

shall be measured with the platform at the uppermost
landing.

(c) 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
5.1.1.5.1 .

(d) Deflection greater than that allowed by (b) shall be
permitted, provided that any additional deflection
actuates a sens ing device that causes the e lectric
power to be removed from the driving machine motor
and brake, if provided, and causes the platform to stop
its downward motion within 50 mm (2 in.) .

(e) Downward motion shall be permitted to resume
when the bellows is returned to its normal condition.

5.1.1.5.3 Force-Sensitive Safety Device

(a) A force-sensitive safety surface shall be provided
covering the entire floor area directly under the
moving p latform plus 75 mm (3 in . ) beyond any
exposed platform edge.

(b) The device shall prevent downward motion of the
platform when activated by a force not to exceed 70 N
(15 lbf) applied anywhere on its surface.

(c) The lift shall be permitted to operate in the upward
direction. Downwardmotion shall be permitted to resume
when the force is removed.

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

5.1.2 Pipes in RunwayVicinity. Pipes conveying steam,
gas, or liquids that, if discharged into the runway of the
platform, would endanger life or health shall not be
permitted.

5.1.3 Lower Level Access Ramps. A retractable ramp
shall be permitted to be mounted on the platform floor.

5.1.3.1 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.)

5.1.3.2 The ramp shall extend the full width of the
platform floor. It shall be permitted to be actuated by the
movement of the platform away from the lower landing,
and it shall remain retracted while the platform is away
from the lower landing. The ramp shall be permitted to
also be used as the guard specified in 5.1.1 .1 .2 .

5.1.3.3 The ramp shall be operated by a positive
mechanical action or shall be provided with an electric
contact that will stop the movement of the platform
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within 150 mm (6 in.) of the lower landing if the ramp has
failed to rise to its elevated position.

5.1.4 Electrical Equipment and Wiring

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

5.1.4.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

5.1.5 Structural Support. The structure on which the
equipment i s ins ta l led shal l be capab le o f safe ly
supporting the loads imposed.

5.1.6 Headroom Clearance. Headroom clearance
throughout the range of travel shall be not less than
2 000 mm (79 in.) as measured vertically from the plat-
form floor.

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.
Rail joints shall be designed to maintain the accuracyofthe
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
clips, fishplates, and their fastenings shall be of steel
or other metals conforming to the requirements of 5.2 ,
or, where steel may present an accident hazard, as in
chemical or explosive plants, guide rails shall be permitted
to be of selected wood or other suitable nonmetalic mate-
rials.

5.2.1.1 Requirements for Steel, Where Used. Rails,
brackets , fishplates , and rail cl ips shall be made of
open-hearth steel or its equivalent having a tensile
strength of not less than 380 MPa (55 ,000 psi) and
having an elongation of not less than 22% in a length
of 50 mm (2 in.) . Bolts shall conform to ASTM A307.
Rivets shall conform to ASTM A502.

5.2.1.2 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 5 and provided that cast iron is not used.

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 rail or in the
rail and its reinforcement, due to the horizontal forces
imposed on the rai l 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.) .

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 supports, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by rated load with a total
deflection at the point of support not in excess 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.

5.2.4 Overall Length ofGuide 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 ifeither 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 safelywithstand the application ofthe platform or coun-
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 to their supporting structure bymeans ofbolts or
rivets, or by welding. Fastening bolts and bolt holes in
brackets and their supporting beams shall conform to
the requirements of 5 .2 .7. Welding, where used, shall
conform to the requirements of 9.1.

5.2.7 Type of Fastenings. Guide rails shall be secured
to their brackets by clips, welds, or bolts. Bolts used for
fastening shall be of such strength as to withstand the
forces specified in 5.2 .2.2 and 5.2 .5.
Welding, where used, shall conform to the requirements

of 9.1.

5.3 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
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(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 two or more

means shall conform to all applicable requirements of
the respective means, unless stated otherwise.

5.3.1 General Requirements. The factor of safety,
based on the s tatic load (the rated load p lus the
weight of the platform, ropes, counterweights, etc.) , to
be used in the design of driving machines and sheaves,
including fasteners transmitting load, shall be not less
than 8 for steel, bronze, or other metals having an elonga-
tion 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.) . See section 8 for special
requirements for particular drive systems.

5.3.1.1 Set screws or threaded portions located in
the shear plane of bolts and screws shall not be used
to transmit load.

5.3.1.2 Means shall be provided to ensure that there
is no relative motion between rigidly joined components
transmitting load.

5.3.1.3 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the eventoffailure or exces-
sive motion in the flexible connection.

5.3.1.4 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.

5.3.1.5 Shafts that support drums, sheaves, gears,
coup l ings , and other members , and that transmit
torque, shall be provided with tight-fitting keys.

5.3.1.6 Friction gearing, clutch mechanisms, or
coup l ings shal l not be used to connect a driving-
machine drum or sheave to the main driving mechanism.

5.3.1.7 Worm gearing having cast iron teeth shall not
be used on the driving machine.

5.3.1.8 Driving-machine chains and sprockets shall
be of steel and shall conform in design and dimensions to
the requirements of ASME B29.1.

5.3.1.9 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves used with suspension and
compensating ropes shall be of metal, shall be provided
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 diameter of the
suspension ropes.

5.3.1.10 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, however, the pitch diameter of
the drums and sheaves shal l be permitted to be
reduced to 21 times the diameter of the rope or cable.

5.3.1.11 Where the grooves are used to transmit
power, sufficient traction shall be provided between
the rope and groove, and in the event of nonmetallic
l ining failure, between the rope and the remaining
sheave groove, to safely stop and hold the platform
with 125% of the rated load.

5.3.2 Hydraulic Driving Machines. Direct-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1 , except for 8.1 .3 . Roped-
hydraulic machines shall also conform to the require-
ments of 8.1, except for 8.1.1 , 8.1 .4, 8.1 .5.3 , and 8.1.5.7.

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 .

5.3.5 Machine Framework and Base. The machine
framework, base , and fas tenings to the bui ldings ,
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 Gu id ing Member Enclosures. The guiding
members shall be enclosed with a solid enclosure to
prevent accidental contact. If openings are necessary in
this enclosure for operation, they shall rej ect a ball
20 mm (0.75 in.) in diameter.

5.3.7 Machinery Beams and Supports

5.3.7.1 All machinery and sheaves shall be so
supported and secured to prevent any part becoming
loose or displaced. Beams directly supporting machinery
shall be of steel or reinforced concrete.

5.3.7.2 Overhead beams and sheaves shall be
designed for not less than the total load on overhead
beams , which shal l be assumed to be equal to the
weight of al l apparatus resting on the beams plus
twice the maximum load suspended from the beams.

5.3.7.2.1 The load resting on the beams shall
include the complete weights of the driving machine,
sheaves, controller, etc.

5.3.7.2.2 The load suspended from the beams
shal l include the sum of the tens ions in al l ropes
suspended from the beams.
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5.3.7.3 The driving machine or sheaves, except
idlers or deflecting sheaves with their guards and
frames, 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
beneath beams.

5.3.8 Guarding of Driving Machines and Suspension
Means. The driving machine and suspension means shall
be enclosed with a solid enclosure. Any opening required
for operation shall rej ect a ball 20 mm (0.75 in.) in
diameter. Access shall be provided by a removable
panel for inspecting and servicing. The panel shall be
screwed, locked, or bolted in place.

5 . 3 . 9 I n d i rect-Dri ve Mach i n es . I nd i rect- dr ive
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 shal l be permitted to be omitted if a se lf-
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

5.3.9.1.1 Belt sets shall be selected on the basis of
the manufacturer’s rated breaking strength and a factor of
safety of 10.

5.3.9.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentary Information section of ASME B29.1 , using a
service factor of 2.

5.3.9.1.3 Offset links in chain are not permitted.

5.3.9.1.4 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 distri-
bution on all chains.

5.3.9.1.5 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt in the set.

5.3.9.1.6 Load determination for both the belt and
chain sets shall be based on the maximum static loading on
the platform, which is the full load in the platform at rest
and at a position in the runway that creates the greatest
load, including either the platform or counterweight
resting on its buffer.

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

5.3.9.2 Monitoring and Brake Location. Each belt or
chain in a set shall be continuouslymonitored 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
machine so as to be fully effective if the entire belt set
or chain set should break.

5.3.9.3 Replacement ofBelts or Chains. Ifone 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.

5.4 Driving-Machine Brakes

5.4.1 Driving machines, except hydraulic, 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, a counter
voltage, or 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.

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

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:

(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

two ormoremeans shall conform to all applicable require-
ments of the respective means unless stated otherwise.

5.5.1.2 Steel tapes or welded link chains shall not be
used as suspension means.

5.5.1.3 Where ropes or chains are used, no fewer
than two shall be provided.

5.5.1.4 For rated loads up to 230 kg (500 lb) , ropes
shall have a minimum diameter of 6 mm (0.25 in.) , and
chains shall have a minimum pitch of 12 mm (0.5 in.) . For
higher rated loads, ropes shall have a minimum diameter
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of 10 mm (0.375 in.) , and chains shall have a minimum
pitch of 15 mm (0.625 in.) .

5.5.2 Factors of Safety

5.5.2.1 The suspension and support means shall
have a factor of safety of not less than 7 based on the
tension or forces exerted on the suspension means
when raising the rated load.

5.5.2.2 When the platform and counterweight are
suspended by stee l ropes and the driving means
between the machine and 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
means.

5.5.3 Arc ofContact of Suspension Means on Sheaves
and Sprockets. The arc of contact ofa wire rope on a trac-
tion sheave shall be sufficient to produce adequate trac-
tion under all load conditions. The arc ofcontact ofa chain
on a driving sprocket shall be not less than 140 deg.

5.5.4 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 drumwhen the platform or
counterweight has reached its limit ofpossible overtravel.

5.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends ofwire ropes shall be secured on the inside
ofthe drum ofwinding drummachines by clamps, tapered
babbitted sockets, or by other means approved by the
authority having jurisdiction.

5.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means

5.5.6.1 Suspension wire rope shall not be length-
ened or repaired by splicing.

5.5.6.2 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.

5.5.6.3 Ifa chain or sprocket is replaced due to wear,
all chains and sprockets shall be replaced.

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
babbitted sockets or properly attached fittings as recom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall not be used. Tapered babbitted rope sockets and
the method of babbitting shall conform to the require-
ments of 9.8.

5.5.8 Guarding. All 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.

5.6 Platforms

5.6.1 Frame and Floor. The frame shall be of metal
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 surface.

5.6.2 Securing of Enclosures

5.6.2.1 The enclosure shall 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.

5 . 6 . 2 . 2 The p latfo rm enc lo sure sha l l b e so
cons tructed that removab l e po rti ons canno t b e
dismantled from within the platform. Enclosure linings,
decorative panels, light 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.

5.6.2.3 Panels attached to the enclosure for decora-
tive 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 ins ide the platform
when perforations, exceeding 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.

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

5.6.4 Use ofCast Iron. Cast iron shall not be used in the
construction of any load-bearing member of the platform
frame or floor other than for guide shoes and guide-shoe
brackets.

5.6.5 Floor Size. The inside net floor area shall not
exceed 1.7 m2 (18 ft2) .

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 lx (5 fc) .

5.7 Capacity, Speed, and Travel

5.7.1 Limitation of Load, Speed, and Travel

5.7.1.1 The rated load shall be not less than 200 kg
(450 lb) nor more than 340 kg (750 lb) .
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5.7.1.2 Platforms with floor area greater than 1.4 m2

(15 ft2) shall have a rated load of not less than 340 kg
(750 lb) .

5.7.1.3 The lift shall be capable of sustaining and
lowering a load as specified in Figure 9.7.

5.7.1.4 The rated speed shall not exceed 0.15 m/s
(30 ft/min) .

5.7. 1.5 The travel shal l 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 shall be not less than 6 mm (0.25 in.) in height.

5.7.3 Data Plates

5.7.3.1 A data plate shall be provided by the manu-
facturer and securely fastened to the machine.

5.7.3.2 The plate shall state the rated speed, rated
load, weight of platform, suspension and support means,
date of manufacture, and manufacturer’s name.

5.7.3.3 Letters and numerals shall be not less than
6 mm (0.25 in.) in height.

5.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except as
permitted by 5.8.8.

(a) The safety shall be actuated by the action ofa speed
governor or by the breakage or slackening of the suspen-
sion 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) .

(b) Where actuation is by breakage or slackening ofthe
suspension or support means, the safety shall be set
without delay and independent of the speed governor,
if provided.

(c) When screw drive machines are used, safeties and
speed governors conforming to 5.8.1 shall be permitted.

(d) Safety parts shall conform to the requirements of
5.8.2 . Governor ropes, where provided, shall conform to
the requirements of 5.8.3.

(e) Where hoisting ropes are used, the application of
safeties shall conform to the requirements of 5.8.4.

(f) The application and release ofsafeties shall conform
to the requirements of 5.8.5 through 5.8.7.

5.8.1 Screw Drive Alternate Safety

5.8.1.1 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.

5.8.1.2 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 ofsafety ofnot less than
3.5, based on the ultimate strength ofthe 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.

5.8.2.2 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,
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
permitted to be made of cast iron and other metals ,
provided such parts have a factor of safety of 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 shal l be made of corros ion-res istant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

5.8.2.5 The factors of safety shall be based upon the
maximum stresses developed in the parts during the
operation of the safety when stopping rated load from
governor-tripping speed.

5.8.2.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached 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 construction
and not less than 6 mm (0.25 in.) in diameter. The factor of
safety of governor ropes shall not be less than 5. Tiller-
rope construction shall not be used.

5.8.4 Type A (Instantaneous) Safeties

5.8.4.1 When overspeed occurs, with the hoisting
rope intact, such safeties shall be actuated by the governor.
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5.8.4.2 On the parting of the hoisting ropes (free
fall) , Type A governor-operated safeties shall apply
without appreciable delay, and their application shall
be independent of the speed action of the governor
and location of the break in the hoisting ropes (inertia
application) . The application of the safeties shall also
be permitted to be 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.

5.8.6 Level of Platform on Safety Application. The
application of a Type A or Type B safety to stop the plat-
form, with its rated load centered on each quarter of the
platform floor symmetrically with relation to the center
line ofthe platform floor, shall not cause the platform to be
outoflevel more than 30 mm/m (0.375 in./ft) in anydirec-
tion.

5.8.7 Release. When platform safeties are applied, no
decrease in tension in the governor rope nor motion ofthe
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.

5.8.8 Platform Safety Exceptions. Platform safeties
are not required for lifts with the following drivingmeans:

(a) direct-plunger hydraulic driving machines
(b) other drives (see 5.3) that do not use a flexible

suspension means, provided that the failure of a single
drive component cannot result in the platform over
speeding 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 equivalent means

5.9 Terminal Stopping Devices

5.9.1 Normal terminal stopping devices required by
5.9.2 shall use mechanically operated, magnetically oper-
ated, optical, or static-type switches. Final terminal stop-
ping devices required by 5.9.3 shall use only mechanically
operated switches for determining platform position.
Terminal stopping devices thatare located on the platform
or in the runway shall be ofthe enclosed type and securely
mounted in such amanner so that horizontal movement of
the platform shall not affect the operation of the device.

5.9.2 Except as specified in Except as specified in 5.9.7,
normal stopping devices operated by the platform shall be
provided, and shall be set to stop the platform floor within
a tolerance 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 brake, if provided, except
as specified in 5.9.6. They shall be set to stop the platform
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 drivingmachine motor and brake ifany
hoisting rope becomes slack, shall be permitted to be used
as the lower final terminal stopping device.

5.9 .4 Final terminal s topp ing devices shal l be
mechanically operated. The switch contacts shall be
directly opened mechanical ly. Arrangements that
depend on a spring, gravity, or a combination 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 provided, two of which shall
be closed to complete the driving-machine motor-and-
brake circuit in either direction of travel.

5.9.5.1 Where a two- or three-phase alternating-
current driving machine motor is used, these switches
shall be of the multipole type.

5.9.5.2 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, the normal and final
stopping device circuits from stopping the platform.

5.9.5.3 The operation of the final terminal stopping
device shall prevent movement of the platform by the
operating devices in both directions of travel.

5.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic drivingmachines. 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) .

5.9.7 A lower normal terminal stopping device 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.

5.10 Operating Devices and Control Equipment

5.10.1 Operation. Operation of the lift from the land-
ings and platform shall be controlled by control switches
at all stations and shall be by means of the continuous-
pressure type.
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5 . 10. 1. 1 Contro ls shal l be 1 2 00 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

5.10.1.2 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

5.10.2.1 Attendant operation shall be permitted to
be provided. Where provided, it shall conform to the re-
quirements of 5.10.2 .2 and 5.10.2 .3.

5.10.2.2 The attendant shall operate the lift by
means of a continuous-pressure control located at the
lower landing. It 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.

5.10.2.3 No controls, other than an emergency stop
switch, shall be provided on the platform.

5.10.3 Control and Operating Circuit Requirements.
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 or maintenance of an electric circuit shall not be used
for interruption of the power and application of the
machine brake at terminal landings or for stopping the
machine 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 the terminal landings, they shall be of the restrained
compression type.

5.10.3.3 The failure of any single magnetically oper-
ated switch, relay, or contactor to release in the intended
manner; the failure of any solid-state device to 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.

5.10.4 MotorReversal Protection.Where a noninstan-
taneous reversible motor is used, a protective circuit or
device shall be provided to prevent the motor from con-
tinuing in the same direction if the reversing control is
activated.

5.10.5 Phase Reversal and Failure Protection

5.10.5.1 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 direction or if there is a failure of any phase.

5.10.5.2 Phase reversal and failure 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.

5.10.6 Emergency Stop Switch

5.10.6.1 An emergency stop switch shall be provided
in the platform and located in or adjacent to each platform
operating panel.

5.10.6.2 When opened, this switch shall cause the
e lectr i c power to be removed from the driving-
machine motor and brake.

5.10.6.3 Emergency stop switches shall be of the
manually opened and closed type and have red operating
handles or buttons.

5.10.6.4 They shall be conspicuously and perma-
nently marked “STOP” and shall indicate the “STOP”
and “RUN” positions.

5. 10.6 .5 Switches shal l be pos itively opened
mechanically, and their opening shall not be solely depen-
dent on springs.

5.10.6.6 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

5.10.7.1 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 ifthe platform is obstructed in its descent
and the suspension ropes slacken.

5.10.7.2 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 descent and the suspension means
slacken.

5.10.7.3 The slack-chain 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.

5.10.8 Release and Application of Driving-Machine
Brake

5.10.8.1 Driving-machine brakes shall not be elec-
tronically released until power has been applied to the
driving-machine motor.

5.10.8.2 All power feed lines to the brake shall be
opened, and the brake shall apply automatically when any
operating device in 5.10.1 or 5.10.2 is in the “STOP” posi-
tion and when any electrical protective device functions.
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5.10.9 Electrical Equipment and Wiring

5.10.9.1 All electrical equipment and wiring shall
conform to the requirements of NFPA 70.

5.10.9.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

5.10.10 Manual Operations

5.10.10.1 Means shall be provided to permit lift or
authorized personnel to raise or lower the platformmanu-
ally in the event of power failure, unless standby (emer-
gency) power is provided.

5.10.10.2 The means to raise or lower the platform
shall be capable of being accessed and operated without
working directly above the platform.

5.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and tests.

5.11.1 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.

5.11.2 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.

5.11.3 The height of the letters and figures shall be not
less than 3 mm (0.125 in.) .

6ð23Þ PRIVATE RESIDENCE INCLINED PLATFORM
LIFTS5

Section 6 applies to inclined platform lifts where
installed in or at a private residence for use by the mobility
impaired.

6.1 Runways

6.1.1 Clearances

6.1.1.1 Clearances between the platform and adja-
cent surfaces shall be not less than 20 mm (0.75 in.) .

6.1.1.2 At no point in 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 Pits and Ramps. A pit, floor-mounted ramp, or
retractable platform-mounted ramp shall be provided.
Floor-mounted ramps shall comply to the requirements
of 3.1.4.1. Retractable ramps shall conform to the require-
ments of 6.6.8.

6.1.3 Pipes in RunwayVicinity. Pipes conveying steam,
gas, or liquid that, if discharged into runway, would
endanger life or health shall not be permitted.

6.1.4 Structural Support. The structure on which the
equipment i s ins tal led shal l be capab le o f safe ly
supporting the loads imposed.

6.1.5 Reserved

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 of6.2 .1 .2 . Guide-rail surfaces
shall conform to the requirements of 6.2 .1 .3.

6.2.1.1 Requirements for Steel, Where Used

6.2.1.1.1 Rails, brackets, fishplates, and rail clips
shall be made ofopen-hearth steel or its equivalent having
a tensile strength ofnot less than 380 MPa (55,000 psi) and
having an elongation of not less than 22% in a length of
50 mm (2 in.) .

6.2.1.1.2 Bolts shall conform to ASTM A307.

6.2.1.1.3 Rivets shall conform to ASTM A502.

6.2.1.2 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 6, and provided that cast iron is not used.

6.2.1.3 Guide-Rail Surfaces

6.2.1.3.1 Guide-rail surfaces used for guiding a
platform or counterweight shall be sufficiently smooth
and true to operate properly with the guiding members.

6.2.1.3.2 Those surfaces that the platform or
counterweight safeties engage shall be smooth and
true within the tolerances required to ensure proper
safety application without excessive retardation or exces-
sive out-of-level platform conditions resulting.

6.2.2 Location. The top and bottom ends ofeach 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.

6.2.3 Stresses and Deflections of Guide Rails and
Their Brackets. The stresses and deflections in the
guide rails and their brackets shall conform to the require-
ments of 6.2 .3 .1 and 6.2.3 .2 .

6.2.3.1 Guide Rails

6.2.3.1.1 For steels conforming to the require-
ments of 6.2 .1 .1 .1, the stresses in a guide rail or in the
rail and its reinforcement, due to the horizontal forces

5 See section 3 for the requirements for this equipment installed in
locations other than in or at a private residence.
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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.) .

6.2.3.1.2 Where steels of greater strength than
those specified in 6.2 .1.1 .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.) .

6.2.4 Factor of Safety. The factor of safety used in the
design ofguide rails shall be not less than 5, based on rated
load.

6.2.5 Anchoring. The supporting tracks or guide rails
shall be securely anchored to the stairs, floor surface, or
sidewalls.

6.3 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
(h) roped-hydraulic
(i) lever hydraulic
(j) 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,
counterweights , etc . ) , to be used in the des ign 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 iron or other metals having an elongation of less
than 14% in a length of 50 mm (2 in.) . See section 8
for special requirements for particular drive systems.

6.3.1.2 Set screws or threaded portions located in
the shear plane of bolts and screws shall not be used
to transmit load.

6.3.1.3 Means shall be provided to ensure that there
is no relative motion between rigidly joined components
transmitting load.

6.3.1.4 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the eventoffailure or exces-
sive motion in the flexible connection.

6.3.1.5 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.

6.3.1.6 Shafts that support drums, sheaves, gears,
coup l ings , and other members , and that transmit
torque, shall be provided with tight-fitting keys.

6.3.1.7 Friction gearing, clutch mechanisms, or
coup l ings shal l no t be used to connect a driving
machine drum or sheave to the main driving mechanism.

6.3.1.8 Gearing having cast iron teeth shall not be
used on the driving machine.

6.3.1.9 Driving-machine chains and sprockets shall
be of steel and shall conform in design and dimensions to
the requirements of ASME B29.1.

6.3.1.10 Winding drums, traction sheaves, overhead
sheaves, and deflecting sheaves shall be of cast iron or
steel, of a pitch diameter of not less than 30 times the
diameter of the suspension ropes.

6.3.1.10.1 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, the pitch diameter of drums and
sheaves shall be permitted to be reduced to 21 times
the diameter of the rope or cable.

6.3.1.10.2 The rope grooves shall be machined.

6.3.2 Hydraulic Driving Machines

6.3.2.1 Direct-plunger hydraulic driving machines,
where used, shall conform to the requirements of 8.1 ,
except 8.1.3.

6.3.2.2 Roped-hydraulic machines shall conform to
the requirements of8.1, except for 8.1.1 , 8.1 .4, 8.1 .5.3 , and
8.1.5.7.

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

6.3.4 Friction Machines. Friction machines, where
used, shall conform to 8.3 .

6.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The power unit
shall be permitted to be mounted on the platform or
placed at a remote location. If remotely located, all inter-
vening sheaves and sprockets shall be so placed that the
rope or chain travels in the proper alignment. All sheaves
and sprockets shall be enclosed or guarded.

6 . 3 . 6 I n d i rect-Dri ve Mach in es . I nd i rect- dr ive
machines , using V-belt drives , tooth drive belts , or
drive chains , shall conform to the requirements of
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6.3.6.1 and 6.3.6.2 , except that the requirements of6.3 .6.2
shall be permitted to be omitted if a self-locking drive
meeting the requirements of 6.4.2 is provided. Ifmultiple
belts or chains are provided, they shall be preloaded and
matched for length in sets.

6.3.6.1 General Requirements

6.3.6.1.1 Belt set shall be selected on the basis of
the manufacturer’s rated breaking strength and a factor of
safety of 10.

6.3.6.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentary Information section of ASME B29.1 , using a
service factor of 2.

6.3.6.1.3 Offset links in chain are not permitted.

6.3.6.1.4 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 distri-
bution on all chains.

6.3.6.1.5 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt in the set. Load determination for both the belt
and chain sets shall be based on the maximum static
loading on the platform, which is the full load in the plat-
form at rest and at a position in the runway that creates the
greatest load, including either the platform or counter-
weight resting on its buffer.

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

6.3.6.2 Monitoring and Brake Location

6.3.6.2.1 Each belt or chain in a set shall be
continuous ly 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.

6.3.6.2.2 The driving-machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entire belt set or chain set should break.

6.4 Driving-Machine Brakes

6.4.1 Driving machines, except hydraulic, shall be
equipped with electrical ly released spring-appl ied
brakes directly attached to the driving means through
a continuous shaft, mechanical coupling, or toothed
gearing.

6.4.2 A single ground or short circuit, a counter
voltage, or 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.

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

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
(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.

6.5.1.3 Where wire ropes are used, the diameter
shall be not less than 6 mm (0.25 in.) .

6.5.2 Factors of Safety

6.5.2.1 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.

6.5.2.2 When the platform and counterweight are
suspended by s tee l ropes and the driving means
between the machine and 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 of particular drive
systems.

6.5.3 Arc ofContact of Suspension Means on Sheaves
and Sprockets

6.5.3.1 The arc ofcontact ofa wire rope on a traction
sheave shall be sufficient to produce adequate traction
under all load conditions.

6.5.3.2 The arc of contact of a chain on a driving
sprocket shall be not less than 140 deg.

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

6.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends ofwire ropes shall be secured on the inside
ofthe drum ofwinding drummachines by clamps, tapered
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babbitted sockets , or other means approved by the
authority having jurisdiction.

6.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means

6.5.6.1 Suspension wire ropes shall not be length-
ened or repaired by splicing. Broken or worn suspension
chains shall not be repaired.

6.5.6.2 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.

6.5.6.3 Ifa chain or sprocket is replaced due to wear,
all chains and sprockets shall be replaced.

6.5.7 Fastening of Rope Suspension Means to Plat-
form

6.5.7.1 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 recommended by wire rope manufacturers.

6.5.7.2 Tapered babbitted rope sockets and the
method of babbitting shall conform to the requirements
of 9.8.

6.5.7.3 Clips of the U-bolt type shall not be used.

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
than 5 based on the rated load. The floor shall be of
metal or wood construction with a nonskid surface.

6.6.2 Securing of Enclosures

6.6.2.1 The enclosure shall be securely fastened to
the platform and so supported that it cannot loosen or
become displaced in ordinary service, on the application
of the platform safety, or on buffer engagement.

6.6.2.2 The enclosure shall be so constructed that
removable portions cannot be dismantled fromwithin the
platform.

6.6.2.3 Enclosure linings, decorative panels, light
fixtures, and other apparatus or equipment attached
within 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.

6.6.2.4 Panels attached to the enclosure for decora-
tive 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 in.) in diameter, in the enclosure
used for panel hanging or support have permanent
means to prevent straight-through passage beyond the
running clearance.

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

6.6.4 Floor Area. The inside net floor area shall not
exceed 1.7 m2 (18 ft2) .

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

6.6.6 Glass on Platforms. Glass shall be permitted to
be used on platforms subject to the requirements of6.6.6.1
through 6.6.6.4.

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

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

6.6.6.3 Glass greater than 0.1 m2 (1 ft2) in area and
abutting panels whose total area is greater than 0.1 m2

(1 ft2 ) 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 a physical integrity to hold the frag-
ments when the glass breaks.

6.6.6.4 Glass shall be tested and conform to the
acceptance criteria for laminated glass as specified in
ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.4. The
glass shall be marked as required by ANSI Z97.1 or
16 CFR, Part 1201, Section 1201.5.

6.6.6.5 Markings as specified in ANSI Z97.1 shall be
on each separate piece of glass and shall remain visible
after installation.

6.6.7 Platform Truck and Guides. The platform shall
be securely anchored to a truck that supports it. The truck
shall be retained in a track or on a guide-rail assembly.
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6.6.8 Platform Guarding

6.6.8.1 A retractable metal guard at least 150 mm
(6 in.) high shall be provided on the lower access end ofthe
platform to prevent the wheelchair from rolling off that
end of the platform.

6.6.8.2 The guard shall be automatically actuated or
manually activated and shall remain in its elevated posi-
tion until the platform returns to the landing.

6.6.8.3 The guard shall be operated by a positive
cam action or it shall be provided with an electric
contact that will stop the movement of the platform
within 150 mm (6 in.) of travel away from the lower
landing if the guard has failed to rise to its guarding posi-
tion.

6.6.8.4 A retractable platform-mounted ramp shall
be permitted to be used in lieu of the retractable platform
guard.

6.6.8.5 Guards of at least 150 mm (6 in.) in height
shall be provided on the sides of the platform not used for
access.

6.6.8.6 Guards and ramps, in their guarding posi-
tion, shall withstand, without permanent deformation,
a force of 550 N (125 lbf) applied on any 100 mm ×
100 mm (4 in. × 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.

6.6.8.7 Means shall be provided to prevent the
wheelchair from rolling off the platform floor at the
upper access end. Retractable ramps are permitted to
serve this function, and when in use, the incline of the
ramp shall not be greater than

(a) 1 in 4 for heights up to 50 mm (2 in.)
(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) 1 in 12 for heights greater than 100 mm (4 in.)

6.6.9 Obstruction Devices. The entire underside and
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 lbf) .

6.6.10 Folding Seat. A lift shall be permitted to be
provided with a folding seat and seat belt to accommodate
a person not in a wheelchair

6.7 Capacity, Load, Speed, and Angle of Inclination

6.7.1 Limitations of Capacity, Load, and Speed

6.7.1.1 The capacity shall be one person

6.7.1.2 The rated load shall be not less than 200 kg
(450 lb) and not greater than 340 kg (750 lb) .

6.7.1.3 Platforms with a floor area greater than
1.4 m2 (15 ft2) shall have a rated load of 340 kg (750 lb) .

6.7.1.4 The lift shall be capable of sustaining and
lowering a load as specified in Figure 9.7.

6.7.1.5 The rated speed measured along the incline
shall not exceed 0.15 m/s (30 ft/min) .

6.7.2 Limitation of Angle. Guide rails or tracks shall
not be installed on an incline greater than 70 deg from
horizontal, or the maximum incline specified by the manu-
facturer, whichever is less, with the exception of the
boarding areas where a maximum vertical rise of
500 mm (20 in.) at any angle shall be permitted.

6.7.3 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 not less than 6 mm (0.25 in.)
in height.

6.7.4 Data Plates. A data plate shall be provided by the
manufacturer 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

6.8.1 General Requirements

6.8.1.1 All platforms shall be provided with a safety,
except for platforms of direct-plunger hydraulic lifts or
self-locking drives using a lead 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.

6.8.1.2 The safety shall be actuated by the action ofa
speed governor or by the breakage or slackening of the
suspension or support means.

6.8.1.3 Where actuation is by a governor, the safety
shall be set at a maximum speed of 0.4 m/s (75 ft/min) .

6.8.1.4 Where actuation is bybreakage or slacking of
the suspension or support means, the safety shall be set
without delay, and independent of the speed governor, if
provided.

6.8.1.5 Safety parts shall conform to the require-
ments of 6.8.2.

6.8.1.6 Governor ropes , where provided, shall
conform to the requirements of 6.8.3.

6.8.1.7 The application and release of safeties shall
conform to the requirements of 6.8.4 through 6.8.4.2.
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6.8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

6.8.2.1 Parts of safeties, except springs, safety rope
drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor ofsafety ofnot less than
3.5, based on the ultimate strength ofthe 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.

6.8.2.2 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,
where used, shall be in compression.

6.8.2.3 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.

6.8.2.4 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 a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

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

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

6.8.3 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 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 not be used.

6.8.4 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
section 6, nor to hold such safeties in the retracted posi-
tion.

6.8.4.1 Level ofPlatform on Safety Application. The
application of a Type A or Type B safety to stop the plat-
form with its rated load centered on each quarter of the
platform floor symmetrically with relation to the center-
line of the platform floor shall not cause the platform floor

to be out of level more than 30 mm/m (0.375 in./ft) in any
direction.

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

6.9 Terminal Stopping Devices

6.9.1 General Requirements. Normal terminal stop-
ping devices shall comply with 6.9.1.1 through 6.9.1.3 .

6.9.1.1 Normal terminal stopping devices required
by 6.9.2 shall be permitted to use mechanically operated,
magnetically operated, optical, or static-type switches.

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

6.9.1.3 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 manner so that hori-
zontal movementofthe platform shall notaffect the opera-
tion of the device.

6.9.2 Normal Terminal Stopping Devices. Upper and
lower normal terminal stopping devices operated by the
platform shall be provided and shall be set to stop the
platform within a tolerance of 12 mm (0.5 in.) of the
upper and lower terminal landings under rated loading
to zero loading conditions.

6.9.3 Final Terminal Stopping Devices. Final terminal
stopping devices shall complywith 6.9.3 .1 through 6.9.3 .6.

6.9.3.1 Upper and lower final terminal stopping
devices operated by the platform to remove power
from the motor and brake shall be provided, except as
specified in 6.9.3 .7 and 6.9.3.8.

6.9.3.2 Final terminal stopping devices shall be set
to stop the platform after it travels past the normal term-
inal stopping device and before striking an obstruction.

6.9.3.3 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 term-
inal stopping device.

6.9.3.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanical ly. Arrangements that
depend on a spring, gravity, or a combination thereof
to open the contacts shall not be used.
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6.9.3.5 The operation of the final terminal stopping
device shall prevent movement of the platform by the
operating devices in both directions of travel.

6.9.3.6 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 provided, two of which shall
be closed to complete the driving-machine motor-and-
brake circuit in either direction of travel.

6.9.3.6.1 Where a two- or three-phase alter-
nating-current driving machine motor is used, these
switches shall be of the multipole type.

6.9.3.6.2 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, the
normal and final stopping device circuits from stopping
the platform.

6.9.3.7 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.

6.9.3.8 Lower final terminal 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 bottom terminal landing) .

6.10 Operating Devices and Control Equipment

6.10.1 Operation

6.10.1.1 Operation of the platform from the landings
and platform shall be controlled by control switches at all
stations and shall be bymeans of the continuous-pressure
type.

6.10. 1. 2 Contro ls shal l be 1 200 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

6.10.1.3 Operating devices shall be designed so that
both the “UP” and “DOWN” circuits cannot be operated at
the same time.

6.10.2 AttendantOperation. Attendantoperation shall
be permitted to be provided. Where provided, it shall
conform to the requirements of 6.10.2 .1 through 6.10.2 .3 .

6.10.2.1 The attendant shall operate the lift by
means of a continuous-pressure switch located on a
control box on the free end of a detachable, flexible
cord notmore than 1 500 mm (60 in.) in length. Amanually
reset emergency stop switch shall also be provided in the
control box.

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

6.10.2.3 Where the equipmentoperates on 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 the 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 of 6.10.3 .1
through 6.10.3 .3 .

6.10.3.1 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 brake at terminal landings or for stopping 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 stop the lift
at the terminal landing, they shall be of the restrained
compression type.

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

6.10.4 MotorReversal Protection.Where a noninstan-
taneous reversible motor is used, a protective circuit or
device shall be provided to prevent the motor from con-
tinuing in the same direction if the reversing control is
activated.

6.10.5 Phase Reversal and Failure Protection

6.10.5.1 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 direction or if there is a failure of any phase.

6.10.5.2 Phase reversal and failure 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.

6.10.6 Electrical Equipment and Wiring

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

6.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines

6.10.7.1 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 ifthe platform is obstructed in its descent
and the suspension ropes slacken.
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6.10.7.2 Lifts with roller chain suspension means
shall be provided with a slack-chain device, which will
remove power from the motor and brake if the platform
is obstructed in its descent and the suspension means
slacken.

6.10.7.3 The slack-chain 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.

6.10.8 Emergency Stop Switch

6.10.8.1 An emergency stop switch shall be provided
in the platform and 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 floor.

6.10.8.2 When opened, this switch shall cause the
electric power to be removed from the lift driving-
machine motor and brake. Emergency stop switches
shall be of the manually opened and closed type and
have red operating handles or buttons.

6.10.8.3 They shall be conspicuously and perma-
nently marked “STOP” and shall indicate the “STOP”
and “RUN” positions.

6.10.8.4 Switches shal l be pos itive ly opened
mechanically, and their opening shall not be solely depen-
dent on springs.

6.10.8.5 An emergency stop switch shall not be
provided on any landing control, except as required 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 .1 or 6.10.2 is in
the stop position and when any electrical protective
device functions.

6.10.10 Manual Operations. Means shall be provided
to permit lift or authorized personnel from a position
outside the platform to raise or lower the platform manu-
ally along the path of travel.

6.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and tests.

6.11.1 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.

6.11.2 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.

6.11.3 The height of the letters and figures shall be not
less than 3 mm (0.125 in.) .

7 ð23ÞPRIVATE RESIDENCE INCLINED STAIRWAY
CHAIRLIFTS6

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 onwhich the equipment is installed
shall be capable of safely supporting the loads imposed.

7.1.2 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.

7.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchored to the stairs, floor surface, or sidewall. The factor
of safety used in the design of the guide rails and tracks
shall be not less than 5 based on the rated load.

7.3 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
(h) roped-hydraulic
(i) lever hydraulic
(j) lever screw
(k) friction

7.3.1 General Requirements

7.3.1.1 Factor of Safety. The factor of safety used in
the design of the sprockets and sheaves shall be not less
than 5 based on the rated load. See section 8 for special
requirements of particular drive systems.

7.3.1.2 Driving-Machine and Sprockets. Driving-
machine chains and sprockets shall be of steel and
shall conform in design and dimensions to the require-
ments of ASME B29.1.

6 See section 4 for the requirements for this equipment installed in
locations other than in or at a private residence.

ASME A18.1-2023

54

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME A18
.1 

20
23

https://asmenormdoc.com/api2/?name=ASME A18.1 2023.pdf


7.3.1.3 Winding Drums and Traction Sheaves

7.3.1.3.1 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal and be
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.

7.3.1.3.2 Where 8 × 19 steel rope or 7 × 19 steel
aircraft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diameter of the rope or cable.

7.3.1.3.3 Where the grooves are used to transmit
power, sufficient 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

7.3.2.1 Direct-plunger hydraulic driving machines,
where used, shall conform to the requirements of 8.1 ,
except 8.1.3.

7.3.2.2 Roped-hydraulic machines shall conform to
the requirements of8.1, except for 8.1.1 , 8.1 .4, 8.1 .5.3 , and
8.1.5.7.

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

7.3.4 Friction Machines. Friction machines, where
used, shall conform to 8.3.

7.3.5 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. I f remotely located, all
sheaves and 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 I n d i rect-Dri ve Mach in es . I nd i rect- dr ive
machines , using V-belt drives , tooth drive belts , or
drive chains , shall conform to the requirements of
7.3 .6.1 through 7.3 .6.3 , except that the requirements of
7 .3 .6 . 2 shal l be permitted to be omitted if a se lf-
locking drive meeting the requirements of 7 .4 .2 is
provided. If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

7.3.6.1 General Requirements

7.3.6.1.1 Belt sets shall be selected on the basis of
the manufacturer’s rated breaking strength and a factor of
safety of 10.

7.3.6.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentary Information section of ASME B29.1 , using a
service factor of 2.

7.3.6.1.3 Offset links in chain are not permitted.
Sprockets in a chain drive set shall be assembled onto a
common hub, with teeth cut in-line after assembly to
ensure equal load distribution on all chains.

7.3.6.1.4 Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribution
on each belt 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 pos ition in the runway that
creates the greatest load, including either the carriage
or counterweight resting on its buffer.

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

7.3.6.2 Monitoring and Brake Location

7.3.6.2.1 Each belt or chain in a set shall be
continuous ly 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.

7.3.6.2.2 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.

7.3.6.3 Replacement ofBelts or Chains. Ifone 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.

7.4 Driving-Machine Brakes

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

7.4.2 7.4.2 A machine brake is not required if there is
provided a self-locking drive using a lead screw, worm, or
other positive gearing that will stop and hold the carriage
with the rated load within 100 mm (4 in.) of down travel
after the power is removed.

7.5 Suspension and Support Means

7.5.1 General Requirements

7.5.1.1 Suspension and support means shall be one
of the following:
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(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic
(f) rack and pinion
(g) screw
(h) friction machine guides and rollers

7.5.1.2 Steel tapes or welded link chains shall not be
used as suspension means. Where wire ropes are used, the
diameter shall be not less than 6 mm (0.25 in.) . Where
aircraft cable is used, the diameter shall be not less
than 3 mm (0.125 in.) .

7.5.2 Factors of Safety

7.5.2.1 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.

7.5.2.2 When the carriage and counterweight are
suspended by s tee l ropes and the driving means
between the machine and 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.

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 be provided with a foot platform, seat,
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 or on a guide-rail
assembly.

7.6.2 Factors ofSafety. The factor ofsafety 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 footrest is
located so that it is within 150 mm (6 in.) of the step
nosing or riser, a device shall be provided on the footrest
to stop the upward motion of the carriage if it encounters
an object between the footrest and step nosing or riser.

7.6.4 Footrest Clearance. At no point in 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.

7.7 Capacity, Load, Speed, and Angle of Inclination

7.7.1 Limitations of Capacity, Load, and Speed

7.7.1.1 The capacity shall not exceed two persons.

7.7.1.2 The rated load shall be not less than 115 kg
(250 lb) for a one-seat lift and not less than 180 kg (400 lb)
for a two-seat lift.

7.7.1.3 The speed, as measured along the incline,
shall not exceed 0.2 m/s (40 ft/min) .

7.7.2 Limitation ofAngle of Inclination. Guide rails or
tracks shall not be installed on an incline greater than 70
deg from horizontal or the maximum incline specified by
the manufacturer, whichever is less, with the exception of
the boarding areas where a maximum vertical rise of
500 mm (20 in.) at any angle shall be permitted.

7.7.3 Capacity Plate. A capacity plate stating the rated
load in pounds shall be furnished by the manufacturer and
fastened in a conspicuous place on the device. Letters and
numbers shall be not less than 6 mm (0.25 in.) in height.

7.7.4 Data Plates

7.7.4.1 A data plate shall be provided by the manu-
facturer and securely fastened in a conspicuous place.

7.7.4.2 The data plate shall state the rated speed,
rated load, suspension or support means, date of manu-
facture, and manufacturer’s name.

7.7.4.3 Letters and numerals shall be not less than
6 mm (0.25 in.) in height.

7.8 Safeties and Governors

7.8.1 General Requirements

7.8.1.1 Safety shall be actuated by the action of a
speed governor.

7.8.1.2 All carriages shall be provided with a safety,
except for platforms of direct-plunger hydraulic lifts or
other drive systems that are des igned so that the
failure of any single drive component cannot result in
the platform overspeeding.

7.8.1.3 The safety shall be actuated by the action ofa
speed governor or by the breakage or slackening of the
suspension or support means.

7.8.1.3.1 Where actuation is by a governor, the
safety shall be set at a maximum speed of 0 .4 m/s
(75 ft/min) .

7.8.1.3.2 Where actuation is by breakage or slack-
ening of the suspension or support means, the safety shall
be set without delay and independent of the speed
governor, if provided.
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7.8.1.4 Safety parts shall conform to the require-
ments of 7.8.2 . Governor ropes, where provided, shall
conform to the requirements of 7.8.3 .

7.8.1.5 The application and release of safeties shall
conform to the requirements of 7.8.4 through 7.8.4.2 .

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

7.8.2.1 Parts of safeties, except springs, safety-rope
drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor ofsafety ofnot less than
3.5, based on the ultimate strength ofthe 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.

7.8.2.2 Springs shall be permitted to be used in the
operation of chair 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, where used, shall be in compression.

7.8.2.3 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.

7.8.2.4 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 a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

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

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

7.8.3 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 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 not be used.

7.8.4 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
section 7, nor to hold such safeties in the retracted posi-
tion.

7.8.4.1 Level of Chair on Safety Application. The
application of a Type A or Type B safety to 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.

7.8.4.2 Release. When chair safeties are applied, no
decrease in tension in the governor rope normotion ofthe
chair in the down direction shall release the safeties, but
such safeties shall be permitted to be released by the
motion of the chair in the up direction.

7.9 Terminal Stopping Devices

7.9.1 Normal Terminal Stopping Devices. Normal
terminal stopping devices required by 7.9 .2 shall be
permitted to use mechanically operated, magnetically
operated, optical, or static-type switches.
Final terminal stopping devices required by 7.9.3 shall

use only mechanically operated switches for determining
chair position.
Terminal stopping devices that are located on the chair

or in the runway shall be ofthe enclosed type and securely
mounted in such amanner so that horizontal movement of
the chair shall not affect the operation of the device.

7.9.2 Upper and Lower Normal Terminal Stopping
Devices. Upper and lower normal terminal stopping
devices operated by the chair shall be provided and
shall be set to stop the chair at or near the upper and
lower terminal landings under rated loading to zero
loading conditions.

7.9.3 Upper and Lower Terminal Stopping Devices

7.9.3.1 Upper and lower final terminal stopping
devices operated by the chair to remove power from
the motor and brake shall be provided, except as specified
in 7.9.6.

7.9.3.2 They shall be set to stop the chair after it
travels past the normal terminal stopping device and
before striking an obstruction.

7.9.3.3 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 term-
inal stopping device.

7.9.3.4 The operation of the final terminal stopping
device shall prevent movement of the chair by the oper-
ating devices in both directions of travel.

7.9.4 Final Terminal Stopping Devices. Final terminal
stopping devices shall be mechanically operated. The
switch contacts shall be directly opened mechanically.
Arrangements thatdepend on a spring, gravity, or a combi-
nation thereof to open the contacts shall not be used.
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7.9.5 Final Terminal Stopping Device Operation

7.9.5.1 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 provided, two of which shall
be closed to complete the driving-machine motor-and-
brake circuit in either direction of travel.

7.9.5.2 Where a two- or three-phase alternating-
current driving-machine motor is used, these switches
shall be of the multipole type.

7.9.5.3 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, the normal and final
stopping device circuits from stopping the chair.

7.9.6 Final Terminal Stopping Devices Exceptions.
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
of the chair (e.g., a carriage at rest on the bottom terminal
landing) .

7.10 Operating Devices and Control Equipment

7.10.1 Operation

7.10.1.1 Operation of the lift from the landings and
chair shall be controlled by control switches at all stations
and shall be by means of the continuous-pressure type.

7. 10. 1. 2 Contro ls shal l be 1 2 20 mm (48 in . )
maximum and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

7.10.1.3 Operating devices shall be designed such
that both the “UP” and “DOWN” circuits cannot be oper-
ated at the same time.

7.10.2 Motor Reversal Protection. If an instanta-
neously revers ib le motor is not used, a protective
device or circuit shal l be provided to prevent the
motor from continuing in the same direction if the rever-
sing control is actuated.

7.10.3 Electrical Equipment and Wiring

7.10.3.1 All electrical equipment and wiring shall
conform to the requirements of NFPA 70.

7.10.3.2 Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

7.10.3.3 The failure of any single magnetically oper-
ated switch, relay, or contractor to release in the intended
manner; the failure of any solid-state device to 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.

7.10.4 Phase Reversal and Failure Protection. Chair-
lifts having polyphase alternating current power supply
shall be providedwith means to prevent the starting ofthe
lift motor if the phase rotation is in the wrong direction or
if there is a failure ofany phase. Phase reversal and failure
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.

7.10.5 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 7.10.1 or 7.10.2 is in the
“STOP” position and when any electrical protective
device functions.

7.10.6 Control and Operating Circuits. The design and
installation of the control and operating circuits shall
conform to the requirements of 7.10.6.1 and 7.10.6.2 .

7.10.6.1 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
driving-machine brake at terminal landings or for stop-
ping the machine when the safety applies.

7.10.6.2 If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

7.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines

7.10.7.1 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 car is obstructed in its descent and
the suspension ropes slacken.

7.10.7.2 Lifts with roller chain suspension means
shall be provided with a slack-chain device, which will
remove power from the motor and brake if the car is
obstructed in its descent and the suspension means
slacken. This device is not required to be of the manually
reset type ifthe chain sprockets are guarded to prevent the
chain from becoming disengaged from the sprockets.

7.11 Code Data Plate

7.11.1 Acode data plate shall be provided that indicates
the A18.1 Standard to be used for inspections and tests.

7.11.2 The data plate shall be in plain view, securely
attached on the main line disconnect or on the controller.
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7.11.3 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.

7.11.4 The height of the letters and figures shall be not
less than 3 mm (0.125 in.) .

8ð23Þ DRIVING MEANS

Section 8 contains requirements for specific types of
driving means where referenced by other sections of
this Standard.

8.1 Hydraulic Driving Means

8. 1 . 1 Hydrau li c Jack and Connections. Where
multiple hydraulic jacks are used, they shall be hydrau-
lically connected to form a single hydraulic system.

8.1.2 Direct-Acting Hydraulic Lifts. The driving
member of the hydraulic jack shall be attached to the plat-
form frame or platform floor with fastenings of sufficient
strength to support that member with a factor of safety of
not less than 4.
The connection to the hydraulic jack shall be capable of

withstanding, without damage, any forces resulting from a
plunger stop as described in 8.1.6.2 .
Any plunger or cylinder head connector or connection

shall conform to the requirements of 8.1.4.1, 8.1.4.4, and
8.1.7.

8.1.3 Roped-Hydraulic Lift

8.1.3.1 Roped-hydraulic lifts having less than three
hydraulic jacks shall be suspended with no fewer than two
wire ropes per hydraulic j ack. Where three or more
hydraulic j acks are used, one rope per j ack shall be
permitted to be used . Should one hydraul i c j ack
become disconnected, the remaining j acks shall be
capable of supporting the load without exceeding allow-
able platform frame stresses or hydraulic jack stress.

8.1.3.2 Attachment ofthe platform to the suspension
means shall conform to the following:

(a) Where platforms are suspended by hoisting ropes
attached to the platform frame or to the overhead
supporting beams bymeans ofrope shackles, the shackles
shall be attached to steel hitch plates or to structural or
formed steel shapes.

(b) Such plates or shapes shall be secured to the under-
side or to the webs of the platform frame members with
bolts, rivets, or welds so located that the tensions in the
hoisting ropes will not develop direct tension in the bolts
or rivets.

(c) Where bolts and rivets are subjected to shearing
stresses due to tension in the hoisting ropes, the total
shear shall not exceed 60 MPa (8,600 psi) of actual
area in the shear plane.

(d) The stresses in the welds due to tensions in the
hoisting ropes shall not exceed 55 MPa (8,000 psi) on
the throat area of the welds.

(e) Bolts made of steel having greater strength than
specified by ASTM A307 shall be permitted to be used
and the maximum allowable stresses increased propor-
tionally based on the ratio of the ultimate strengths. Elon-
gation shal l conform to the requirements o f the
corresponding ASTM specification.

(f) The hitch plate supporting beams shall be designed
to withstand two times the sum of the tensions in all
hoisting ropes attached to the hitch plates.

8.1.3.3 The roping ratio that relates the driving
member of the hydraulic j ack speed to the platform
speed shall not exceed 1:2.

8.1.3.4 Ropes passing through seals fixed in cylinder
heads shall be permitted to have a clear plastic coating
applied in order to seal properly and facilitate rope inspec-
tion.

8.1.3.5 Means shall be provided to prevent the ropes,
if slack, from leaving the sheave grooves.

8.1.3.6 A slack rope device with an enclosed manu-
ally reset switch shall be provided that shall cause the
e lectric power to be removed from the hydraul ic
machine pump motor and the control valves should
any rope become slack.

8.1.3.7 The traveling sheave shall be attached to the
upper end of the plunger or cylinder of the hydraulic
driving machine with fastenings having a minimum
factor of safety of 4 based on the ultimate strength of
the material used. The load to be used in determining
the facto r of safety shal l be the resul tant o f the
maximum tens ions in the ropes leading from the
sheave with the lift at rest and with rated load in the plat-
form.

8.1.4 Plungers

8.1.4.1 Material. For tensile, compressive, bending,
and tors ional loading, the plunger and connecting
couplings for the plunger shall have a factor of safety
of not less than 5 based on ultimate strength. Pressure
loadings shall have a factor of safety of not less than
that calculated per 9.5.

8.1.4.2 Plunger Design. Plungers made of steel shall
be designed in accordance with the applicable formula in
9.2 for calculation ofelastic stability, bending, and external
pressure. For other materials, the appropriate modules of
elasticity must be used.
Plungers subject to internal pressure shall also be

designed and constructed in accordance with cylinder
design formula in 9.3 .
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