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FOREWORD

The consensus committee that approved the Standard was balanced to ensure that individuals from competent and
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ndard is intended to serve as the basis for state mnnir‘ip:ﬂ and other }'nricdir‘finnnl authorities in dr.

regulatioy
stairway
engineers

This St4

input frorn industry, academia, regulatory agencies, and the public-at-large.
Safety dodes and standards are intended to enhance public health and safety. Revisions resultfrom committee ¢
eration of factors such as technological advances, new data, and changing environmental andindustry needs. Revisid
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installed in buildings other than private residences.
as a result of the effort to harmonize the ASME A17:4 Code and the CAN/CSA-B44 Safety Code for Elevafors, a
Committee on Platform Lifts and Stairway Chairlifts was established. The Committee developed the¢ first
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ent covered by this Standard was originally incorporated as‘@1983 supplement to ANSI/ASME A17.1-

t edition of this Standard was approved by The American Society of Mechanical Engineers (ASME) Comy

ndard is available for public review on a continuing basis. This provides an opportunity fot additional p

that previous editions were inadequate.
th problems of a local character should be directed to the proper authority of such jurisdiction. It is r¢

fthe requirements of this Standard, an exception to such conflictingrequirement be noted, quoting the s¢
that applies.

e for Elevators and Escalators. In ANSI/ASME A17.1b-1983/anew Part XXI covering private residence in¢
hairlifts and inclined and vertical wheelchair lifts was added. Part XX was added to cover these same dé¢

hich incorporated Parts XX and XXI, as wellhas the applicable cross-references in ASME A17.1-199
luding ASME A17.1a-1997.

m Lifts and Stairway Lifts, was approved and designated as an American National Standard by the Am¢

11, 2001, and issued on April 11, 2002.

fting

s governing the installation, testing, inspection, maintenance, alteration, and repair of platform difs and
hairlifts. It is also intended as a standard reference of safety requirements for the guidance of-acch]tects,
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.
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tandards Institute (ANSI) on June.21, 1999, and issued on July 26, 1999. The ASME A18.1a-2001 Addenda was
on January 30, 2001, and issued on March 26, 2001. The ASME A18.1b-2001 Addenda was approvged on

pnd edition of this Standard was approved by ANSI on July 29, 2003, and was issued on September 12, 2003.
"d edition of this Standard was approved by ANSI on May 6, 2005, and was issued on November 29, R005.
rth edition of this‘Stahdard was approved by ANSI on July 3, 2008, and was issued on August 28, 2008.

h edition of this)Standard was approved by ANSI on August 31, 2011, and was issed on October 31, R011.
h edition of this'Standard was approved by ANSI on July 10, 2014, and was issued on September 12, 2014.
enth edition-of this Standard was approved by ANSI on August 3, 2017, and was issued on October 5, 2017.
hth edition’of this Standard was approved by ANSI on June 18, 2020, and was issued on February 26, 2021.
th edition of this Standard was approved by ANSI on October 18, 2023, and was issued on March 18, 2024.
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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

o staff
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noted on the committee’s web page, accessible at https://go.asme.org/A18committee.

ns and Errata. The committee processes revisions to this Standard on a continuous basis to)incory
roved revisions will be published in the next edition of the Standard.
register on the committee web page to receive e-mail notifications of posted errata.
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ASME A18.1-2023

SAFETY STANDARD FOR PLATFORM LIFTS AND
STAIRWAY CHAIRLIFTS

1 INTRODUCTION

1.1 Scope

1.1{1 Equipment Covered by This Standard. This safety
Standard covers the design, construction, installation,
operdtion, inspection, testing, maintenance, and repair
of indlined stairway chairlifts and inclined and vertical
platfdrm lifts intended for transportation of a mobility-
impajred person only. The device shall have a limited
vertidal travel, operating speed, and platform area. Opera-
tion shall be under continuous control of the user/atten-
dant. [[he 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.
Equigment not covered by this Standard includes, but
is not limited to, the following:

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

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

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

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

(e)| portable equipment

(f) |]amusement devices

(g)| stage and orchestraJifts

1.1)3 Application, This Standard applies to new instal-
lation}s only, exceptsections 10 and 11, which apply to new
and existing ifistallations.

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

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

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

1.3>Definitions

This section defines various terms used in thigStandard.

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

approved: acceptable to the authority having jufrisdiction.

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

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

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

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

1.2 Purpose and Exceptions

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

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

certified: a certification by a testing laboratory, a profes-
sional engineer, a manufacturer, or a contractor that a
device or an assembly conforms to the requirements of
this Standard.
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combination mechanical lock and electric contact: a combi-
nation mechanical and electrical device with two related
but entirely independent functions that are

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

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

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

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

gate: see door or gate.

governor: see speed governor.

landing

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

contacts: $ee door or gate electric contact.

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

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

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

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

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

door orlgate, self-closing: a manually operated dger or
gate that ¢loses when released or a power-operated-door
or gate.

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

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

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

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

governor pull-through tension.(force): the magnitudelof the
tensile load developed in thejmmoving governor ropg after
the governor rope-retarding means is actuated.

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

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

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

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

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

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

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

driving machine: see machine, driving.

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

enforcing authority: see authority having jurisdiction.

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

with appropriate standards or performance in a specified
manner.

landing: that portion of a floor, balcony, or platform used
to receive and discharge passengers.
landing, bottom terminal: the lowest landing served.
landing, top terminal: the highest landing served.
landing, unenclosed: a landing that is open to the atmo-
sphere or is open to an interior court of a building.


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

ASME A18.1-2023

lever hydraulic driving machine: a hydraulic machine in
which the plunger or cylinder is attached to the platform
via levers.

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

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

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

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

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

by yan

listedrequipment-ormaterialsincludedinalistpublished
by anfindependent certifying organization concerned with
product evaluation that maintains periodic inspection of
production of listed equipment or materials and whose
listinfg states whether that equipment or material
meetp appropriate standards or has been tested and
found suitable for use in a specified manner.

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

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

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

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

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

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

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

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

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

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

hydratlic driving machine: one in which the energy is

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

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

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

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

worm-gegred. machine: a direct-drive maching in which
the energg)from the motor is transmitted to the driving
sheaveror drum through worm gearing.

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

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

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

operation: the method of actuating the contro|.

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

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

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

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

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

penetrate a floor: pass through or pierce a floor in such a
way that the opening has a continuous perimeter and is
provided only to allow the equipment to pass through the
floor.

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

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

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

platform: the load-carrying unit, including, but not limited
to frame, fle

platform
necting

ame: a structural frame composed of intercon-
embers that supports the platform.

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

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

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

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

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

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

rated speed: the speed at which thelequipment is designed
to operat¢ in the up direction with)rated load in the plat-
form.

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

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

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

rise: see travel.
rope, compensating: wire rope used to counterbalance, or

partially counterbalance, the weight of the suspension
ropes.

counterweight on equipment having a windihg)drum
machine or a hydraulic machine equipped with-a.coynter-
weight.

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

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

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

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

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

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

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

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

tripping force.

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

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

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

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

shall: indicates a mandatory requirement.

should: indicates a recommendation, not a mandatory
requirement.

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

Type A safeties: safeties that develop a rapidly increasing
pressure on the guide rails during the stopping interval,
the stopping distance being very short due to the inherent
design of the safety. The operating force is derived entirely
from the mass and the motion of the car or the counter-
weight being stopped. These safeties apply pressure on
the guide rails through eccentrics, rollers, or similar
devices, without any flexible medium purposely intro-
duced to limit the retarding force and increase the stop-

motoF
drum| machine become slack.

and healravhan tha cocmanciaon ramnac of A vt ding
S Bfarke-wieh-te-SuSspenstonropesoera-wineath

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

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

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

startgr control panel: an assembly of devices by means of
whicl) the starter may control the manner in which a lift
functjons.

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

stop §witch: see emergency stop switch.

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

termipal landing: see landing.

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

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

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

TStaces

valley break: a broken wire in a wire rope)in’which the
outside wire of a strand breaks in the immediate vicinity
ofthe point where it contacts a wire o wires of ah adjacent
strand, generally at a point not visible when thewire rope
is examined externally. One end of.the broken wire is long
enough to reach from one valley to the next one and the
other end of the broken wite generally cannof be seen.

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

weatherpropf:So constructed or protected thaf exposure
to the weather will not interfere with successful pperation.

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

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

1.4 Metric (SI) Units

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

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

1.5 Reference Codes, Standards, and

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

ER—a - A—cta—a—alatf Life o oo ol e
oW anG—StOp—a—pratrOT it O Stairvwway Crairrc

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

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

Specirications

This section covers the codes, standards, and specifica-
tions incorporated in this Standard by reference; the spe-
cific editions that are applicable; and the rules of this
Standard that reference each document (see
Table 1.5-1). 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.

2 VERTICAL PLATFORM LIFTS!

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

2.1.1.3.2 The openings created in the runway by
these doors shall provide a minimum vertical clearance of
2000 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

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 dode. Lifts conforming to 2.1.4 shall be located
in courtrpom areas not open to the public and under
the superyision 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
enclosurelextending from the lowest landing to a height of
at least 1100 mm (42 in.) above the uppermost landing.

2.111.1.2 The enclosure shall withstand, without
permanept deformation, a force of 550 N (125 1bf)
applied on any 100 mm x 100 mm (4 in. x 4 in.) area.

2.111.1.3 The interior of the runway enclosure
shall present a smooth surface on all sides except
where the platform enclosure walls 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 upperflanding by a door of unpérforated construction
not wider| than the platform plds 25 mm (1 in.).

2.111.2.2 The door shall'be self-closing and atleast
1100 mm (42 in.) high.

2.111.2.3 Therunway side of the door and sill shall
present a|smooth<sturface.

2.111.2(4- The lift side of the door and sill shall
present 3 smooth surface located not closer than

shall present a smooth surface located not close than
10 mm (0.375 in.) nor more than 20 mm (0,7p in.)
from the platform floor.

2.1.1.4 Door Locks

2.1.1.4.1 Alldoors shall be provided with a cpmbi-
nation mechanical lock and electric contact.

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

2.1.1.4.3 Thelogking devices may permita dpor to
be opened only if thée platform floor is within 50 mm (2 in.)
of the respective Janding.

2.1.1:4.4 Locking devices shall permit the plat-
form to move away from the landing under contyol of
the nermal operating device if the door is closed but
not locked, provided that the device will cause thq plat-
form to stop if it moves away from the landing mor¢ than
50 mm (2 in.) before the door is locked.

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

2.1.1.4.6 The capability of door-locking devikes to
function as required shall be verified by an engingering
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 margkings
are required.
(b) A label that shall include the model number and
date of testing shall be attached to the locking deyice.

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.).

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

2115 Hardware- No-hardwareshall-proejeetbeyond
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.).
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Table 1.5-1
Reference Documents
Available
Designator Standard A18.1 References From
16 CFR Part 1201-86 Architectural Glazing Standards and Related Materials 3.6.6.3 U.S. GPO
ANSI 797.1-2004 Safety Glazing Material Used in Buildings — Safety 3.6.6.3 and 3.6.6.4 ANSI
Performance Specifications and Methods of Test
ANSI/ASSE A10.4 [Note (1)] Safety Requirements for Personnel Hoists and Employee 1.1.2 ANSI/
Elevators for Construction and Demolition Sites ASSP
ANSI/ASTM E84 Test Method for Surface Burning Characteristics of 2.6.7 ANSI
Building Materials
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 1.4 ANSI
of the International System of Units (SI): The Modern
Metric System
ASME|A17.1-1997 (and later Safety Code for Elevators and Escalators 1.12 ASME
editfions)
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 1.1.2 ASME
Building Maintenance
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,Ghains, 2.3.1.5, 2.3.9.1, 3.3.1.5, 3.3.6.1, | ASME
Attachments, and Sprockets 4.3.1.2, 4.3.6.1, 5.3.1.5,
5.3.9.1, 6.3.1.5, 6.3.6.1,
7.3.1.2, and 7.3.6.1
ASME|SI-1 ASME Orientation and Guide/for Use of SI-1 (Metric) 1.4 ASME
Units
CAN/(SA-B44.1/ASME A17.5 Elevator and Escalator Electrical Equipment 2.1.8.2,2.109.2, 3.1.6.2, ASME
[Nofe (1)] 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|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, 2.2.2.2,3.2.1.1, 5.2.1.1, and ASTM
60 000 psi Tensile 6.2.1.1
ASTM|A502-03 Standard Specification for Rivets, Steel, Structural 2.2.2.3,3.2.1.1, 5.2.1.1, and ASTM
6.2.1.1
ASTM|D2412-02(2008) Standard Test Method for Determination of External 8.1.5.8 ASTM
Loading Characteristics of Plastic Pipe by Parallel-Plate
Loading
ASTM E8-0% Stamdard-Test Metiods for- Tenston Testng of Metattic 276.7 anmd 951 ASTM
Materials
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)
Available
Designator Standard A18.1 References From

NFPA 70-2014 National Electrical Code 2.1.8.1, 2.10.9.1, 3.1.6.1, NFPA

3.10.9.1, 4.1.3, 4.10.3.1,

5.1.4.1, 5.10.9.1, 6.10.6.1,

7.1.2, and 7.10.3.1
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 ]514-2p04 Hydraulic Tube Fitting 8.1.8.2 SAE
SAE ]517-2p08 Hydraulic Hose 8.1.8.1 SAE
SAE ]524-2p07 Seamless Low-Carbon Steel Tubing Annealed for 8.1.8.2 SAE

Bending and Flaring

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

Table 1.5-2
Procurement Information
Organization Website
American National Standards Institute (ANSI) www.ansi.org
The Americpn Society of Mechanical Engineers (ASME) www.asme.org
American Spciety of Safety Professionals (ASSP) WWW.assp.org
American Welding Society (AWS) WWW.aws.org
ASTM Interhational (ASTM) www.astm.org
Canadian Sfandards Association (CSA) WWW.CSagroup.org
International Code Council (ICC) www.iccsafe.org
National Fie Protection Association (NFPA) www.nfpa.org
SAE Interngtional (SAE) www.sae.org
U.S Governtent Publishing Office (U.S, GPO) WWW.Zp0.gov
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2.1.1.7 Platform Enclosure

2.1.1.7.1 Aminimum of one 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
1100 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.

2.1.1.8.2 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, ifinside the enclosure,

2.1.1.7.3 A grab rail extending the full length of
eithdr sidewall shall be provided at a height of
850 ryam to 1000 mm (34 in. to 38 in.).

2.1.1.7.4 Therunning clearance between platform
enclopure walls that extend less than 2 000 mm (79 in.)
abovg¢ the platform floor and the runway enclosure walls,
vertifal face of the machine housing, or other rigid
surfages shall be not less than 50 mm (2 in.).

2.1.1.7.5 Therunning clearance between platform
enclojsure walls that extend a minimum of 2000 mm
(79 ip.) 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 ¢nds and the entrance and exit side of the runway
shall|be not less than 10 mm (0.375 in.) nor more
than 5 mm (3 in.).

2.1.1.7.7 Edge protection shall comply with the
following:

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

(b)| When edge protection is used, the clearance
between the platform enclosure wall and vertical face
of th¢ 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 tequired shall be permitted to use
mechpnically operated, magnetically operated, optical, or
staticttype switches:

(d)] When activated, the switch shall cause the electric
powelr to beremoved from the driving-machine motor and
braké, if provided.

(e)LMhen activated, the platform shall stop within

Brovide—a—minimum-headroom—clearance—of2 000 mm
provide—a—minimumheads m-clearanee—of

2.1.2 Partial Runway Enclosure Proyided
2.1.2.1 Platform Guards

2.1.2.1.1 Theareaunderthe platform shgll be fully
enclosed by smooth guatds, either telesqoping 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 Ibf)
applied on any 100 mm x 100 mm (4 in. x 4 [in.) area.

2.1.2.1:3 The height of stationary guards, if
provided,sshall be at least equal to the rhaximum
upwardytravel of the platform floor plus 75 nm (3 in.).

2.1.2.1.4 The running clearance betweepn 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) jguards, if
provided, shall be securely fastened to the lower
landing level and to the platform.

2.1.2.1.6 Openings necessary for opgration 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 Thedoor shall be self-closing and atleast
1100 mm (42 in.) high.

2.1.2.2.3 The lift side of the door and sill shall

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 2000 mm (79 in.) above the upper
landing, consists of transparent walls, is exposed to
direct sunlight, and is enclosed with a solid roof,
forced ventilation with a minimum air-handling capacity
of one air change per minute based on netinside enclosure
volume shall be provided.

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 1100 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

2.1.2.6 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

2.1
runway e
by an unp

2.4.1 Where stationary guards are used, the
htrance at the lower landing shall be guarded
erforated self-closing door.

2.1.2.4.2 The vertical opening created in the
runway by this door shall provide a minimum clearance
of 2000 mm (79 in.).

2.112.4.3 The horizontal opening created when
the doorigin its open position shall not exceed the interior
width of the runway.

2.1
the openi

2.4.4 The door shall guard the entire area of
hg except for space necessary for operation.

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

2.112.4.6 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
closer th4
(0.75 in.)

2.112.4.8 Theside 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 legst 1100 mm (42 in.) high.

2.4.7 Thelanding door sill shall be located not
n 10 mm (0.375 in.) nor more than 20-mm
from the platform floor.

2.1.2/5 Door Locks

2.112.5.1 All doors.shall be provided with a combi-
nation mgchanical lock-and electric contact.

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

2.112.5:3) The locking devices shall permit a door
to be opehed only if the platform floor is within 50 mm

permanent deformation, a force of 550 N (125 1bf)
applied on any 100 mm x 100 mm (4 in. x 4(in) prea.

2.1.2.7 Fascia

2.1.2.7.1 Smooth vertical fasciayof unperfdrated
construction shall be securely fastened'from the top term-
inal landing sill and any intermrediate landing sill fo the
level of the bottom terminal.landing sill.

2.1.2.7.2 The fascia:shall be equal to or strpnger
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 perman
deformed when a force of 550 N (125 1bf) is ap
on any 100'mm x 100 mm (4 in. x 4 in.) area.

ently
plied

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 1100 mm (4{ in.)
above the platform floor with no openings, othey 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
either sidewall shall be provided at a height of
850 mm to 1000 mm (34 in. to 38 in.).

2.1.2.8.4 The running clearance between th¢ 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 surfacg less
than 1100 mm (42 in.) above the top landing pther
than machine housing, stationary guard panels, shutter
type (telescoping) guard panels, or sides used for enfering

(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.
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and exiting is within 300 mm ( 1 2. ) of the piatform 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 1100 mm (42 in.) above the top landing.

2.1.2.8.6 Where an obstruction or surface is
between 1100 mm and 2000 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

L . Y

2.1.3.4 Lower Landing Entrance. The side of the plat-
form providing access to the lower landing shall be
guarded in accordance with the requirements of
2.1.3.4.1 or 2.1.3.4.2.

2.1.3.4.1 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 1100 mm

(47 in ) high and withstand without permanent deforma-

13T " 1111 3.3
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the upper landing by a door of unperforated construction.

2.1.3.1.2 The door shall be self-closing, at least
1100fmm (42 in.) high, and withstand, without permanent
deformation, a force of 550 N (125 1bf) applied on a
100 thm x 100 mm (4 in. x 4 in.) area.

2.1.3.1.3 The lift side of the door and sill shall
prese¢nt 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 Therunway entrance shall be guarded at
any iptermediate landing by a door of unperforated
constfuction 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 l[fight of at least 1100 mm (42 in.) above the top
termipal landing.

2.1.3.2.3 The lift side of the door and-sill shall
pres¢nt 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 verticalfasciashall 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 Opé€nings 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

clearanece-shall be provided if the fascia is perforated.
The evice used-shall be effectivve for-the full width of

tion, a force of 550 N (125 1bf) ona 100 mm x 16
x 4 in.) area.

mm (4 in.

2.1.3.4.2 Lower Landing Restraining |JArm. The
lower landing side of the platform, shall be gharded 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 onthelowerlanding side atp height of
not less than 800 mi~(32 in.) or greater than {1000 mm
(38in.). Gaps between the adjacent ends of arm dections or
the end of arh séctions and the lift sidewal] shall not
exceed 100mm’(4 in.) when the arms are in theif guarding
position.

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

(c) Each retractable arm shall be mechanicdlly locked
and monitored by an electric contact, which shdll stop the
movement of the platform within 50 mm (2 in)) of travel
away from any landing if the arm is not in |ts locked
guarding position. Means shall be provided to| manually
unlock the retractable arm or arms for emergenfy evacua-
tion purposes. The unlocking mechanism shpll not be
readily accessible to the passenger.

(d) Control shall be by means of a continuou
device. The closing speed shall not exceed
(1 ft/sec) as measured at the fastest point. The
essary to prevent closing of the arm or armsg
exceed 140 N (30 Ibf) as measured at the |midpoint
across the arm at the boarding end of the |platform.
The arm or arms may operate in the direcfion away
from an obstruction

5 pressure
0.3 m/s
force nec-
shall not

the platform opening and for the full travel of the 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 Ibf) is applied
on any 100 mm x 100 mm (4 in. x 4 in.) area.

11

(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
construction with no openings, other than those necessary
for the operation of the lift, to a height of atleast 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 side guard shall be provided at a height of
850 mm to 1000 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.).

2.113.5.5 Where an obstruction or surface less
than 11000 mm (42 in.) above the top landing other
than the fachine housing is within 300 mm (12 in.) of
the platfdrm enclosure walls and presents a pinching,
shearing) or crushing hazard, a smooth continuous
surface shall be provided extending from the lower
landing t¢ a height of not less than 1100 mm (42 in.)
above the top landing.

2.1.3.5.6 Where an obstruction or surface is
between {1 100 mm and 2000 mm (42 in. and 80 in.)
above the top landing, a smooth continuous surface
shall be grovided 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 ghall be guarded in accordance with the require-
ments of P.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 eleftric power to be removed from the driving
machine motor and brake, if provided, and causé€ the plat-
form to stop its downward motion within 50 mm (2 in.).

(a) Thg stroke of the device shall be netless than the
stopping ¢listance of the platform.

(b) Thg force required to operate the device shall not
exceed 7(0 N (15 Ibf).

(c) Thdlift shall be permitted\te-operate away from the
obstructiqn.

(d) Doywnward motion shall be permitted to resume
when the(obstruction s removed.

2.113.6.2 The'underside of the platform shall be
equipped with asbellows or similar device that shall not be
permaner]tly deformed when a force of 550 N (125 1bf) is

applied ohany 100 mm x 100 mm (4in x4 in)area  2.1.3.9 Platform Gate in Lieu of Upper L anding

(a) Deflection of the bellows due to a force of 330 N
(75 1bf) applied on any 100 mm x 100 mm (4 in. x
4 in.) 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 atuppermostlanding.

(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
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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 sensing device that causes the electric
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
jon.

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

(a) The device shall prevent downward motion
platform when activated by a force not to exceed
(15 Ibf) applied anywhere on\its’surface.

(b) The lift shall be pernditted to operate in the uy
direction.

(c) Downward motion shall be permitted to r¢sume
when the force is¢emoved.

bf the
70 N

ward

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

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 lodk and
electric contact.

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

2.1.3.8.3 Thelocking devices shall permitadporto
be opened only if the 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 ¢f the
normal operating device if the door is closed byt not
locked, provided that the devices will cause the platform
to stop ifit moves away from the landing more 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.

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 shall 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 Ibf) is applied
on any 100 mm x 100 mm (4 in. x 4 in.) area.

2.1.3.10 Upper Landing Ramp

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

The side of the platform facing the intermediate landing
shall be provided with a platform-mounted guard of
smooth, solid construction, at least the width of the
landing entrance and of a height not less than 150 mm

2.1.3.10.1 The requirements of 2.1.3.7 shall be
tted to be increased to 75 mm (3 in.) if a platform
omplying with 2.1.3.9 and an automatically folding
to service the upper landing is provided.

2.1.3.10.2 When deployed, the ramp shall have a
minirhum overlap at the upper landing sill of 50 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
withih 150 mm (6 in.) of travel away from the upper
landing if the ramp has failed to rise to its retracted posi-
tion.

perm
gate (
ramp

2.1}4 Courtroom Lifts
2.1.4.1 Upper Landing Entrance

2.1.4.1.1 Therunway entrance shall be guarded at
the yppermost landing by a door of unperforated
construction.

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

2.1.4.1.3 The lift side ofthe“door and sill shall
pres¢nt 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-
medigte landing eritrances 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-
medipte tanding entrance shall be guarded by a self-
closir{g or power-operated door of unperforated construc-

(6311
o~

2.1.4.3 Platform Guards

2.1.4.3.1 Theareaunder the platferm shill be fully
enclosed by smooth guards, either telesdqoping or
stationary, on all accessible platform sides.

2.1.4.3.2 The guards shall withstand
permanent deformatien,\a force of 550 N
applied on any 100 minpx 100 mm (4 in. x 4

, without
(125 1bf)
in.) area.

2.1.4.3.3 Shutter-type (telescoping) [guards, if
provided, shall*be securely fastened 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 djameter.

2.1.4.4 Fascia

2.1.4.4.1 A vertical fascia shall be proviided 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 peymanently
deformed when a force of 550 N (125 Ibf) {s applied
on any 100 mm x 100 mm (4 in. x 4 in.) ared.

e vertical
n 10 mm

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

2.1.4.5 Lower Landing Entrance

2.1.4.5.1 Therunway entrance shall be guarded at
the lower landing by a door of unperforated construction.

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
smooth surface located not closer than 10 mm
(0.375 in.) nor more than 20 mm (0.75 in.) from the
edge of the platform floor.
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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 1bf) on a 100 mm x 100 mm (4 in. x 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 of 550 N (125 1bf) applied on any
100 mm

100 mm (A. in.x Ain) area

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 thelift in alocation conspicuous to personnel setting up
the relocatable lift stating: “Align lift with the upper
landing edge per manufacturer’s instructions.”

2.1.5.4 Electrical Connection. A disconnecting
means in accordance with ANSI/NFPA 70 shall be

Broiad
T

(b) Thg wall or walls shall present a smooth surface
with no dpenings, other than those necessary for the
operation| of the lift. Those openings shall reject a ball
12 mm ((.5 in.) in diameter.

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

(d) Thg 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.).

21

(a) The
900 mm

4.6.2 Platform Enclosure Wall or Walls

wall or walls shall be at a height not less than
36 in.).

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

214

2.1
with a c
contact.
tampering

2.114.7.2 The locking devices shall permit a door
or guard to be opened only if the platform.floor is within
50 mm (4 in.) of the respective landing.

2.114.7.3 The platform shallbe permitted to move
away from the landing under cortrol of the normal oper-
ating devike if the door or guardis closed but not locked,
provided that the devices will\cause the platform to stop if
it moves gway from the-lafiding more than 50 mm (2 in.)
before th¢ door or guard is locked.

21
2.1.1.4.6.

2.1.5 Relocatable Lifts. Relocatable lifts shall comply

7 Door Locks

4.7.1 All doors or guards shall be provided
bmbination mechanical lock and electri€
Locking devices shall be protected against
from the landing side.

4.7.4 Doéor-locking devices shall comply with

ad ac nart of tha 1ife
aS5—PaFte-er—+tRe—1ite

2.1.5.5 Wheels. Lifts that have wheels shall beoper-
able only when the wheels are removed or retractedl. The
wheels shall not bear any load while the lift is in operjation.

2.1.6 PipesinRunway Vicinity. Pipesconveying dteam,
gas, or liquids that, if discharged inte the runway, ywould
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 Unenelosed pits shall not exceed 10) mm

(4 in.) in depth;

2.1.7.3.\Where a pit is not provided, a floor-mojinted
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-mophnted
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) 1in 12 for heights greater than 100 mm (4{in.)

2.1.7.3.2 Retractable ramps shall be automa

actuated to a position of 70 deg minimum from horizontal
and shall remain in their elevated position until th¢ plat-
form returns to the landing. When in use, the inclinatfion 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

ically

in.)

2.1.7.4 On lifts installed exterior to a bui
permanent provisions shall be made to prevent acq
lation of water in the pit.

ding,
umu-

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
onanincline equal to 1:20 (5%) in any direction, the unse-
cured lift shall not tip over if a horizontal force of 550 N
(125 1bf) is applied to the uppermost part of the lift in any
direction, both with the full load centered in any of the four

14

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 illumination of not less than 100 Ix
(10 fc) at the pit floor. The light switch shall be so
located as to be accessible from the pit access door.

(b) atleast 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 by means of the lowest
runway entrance door or by means of a separate pitaccess
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

(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 not more than 0.03 m? (47 in.?).

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

e o—t—ne

n.) below the sill of the lowest runway entrance
door,|a fixed vertical ladder of noncombustible material,
locat¢d within reach of the access door, shall be installed in
the pit.

2.1.7.8.1 The ladder shall extend not less than
1200 mm (48 in.) above the sill of the access door.
The fungs, cleats, or steps shall be a minimum of
400 mm (16 in.) wide.

eSOt tHro—7- OOttt

(35 i

2.1.7.8.2 When unavoidable obstructions are
ntered, the width shall be permitted to be decreased
toless 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
spacdd 300 mm (12 in.) on center. A clear distance of
not l¢ss than 180 mm (7 in.) from the centerline of the
rungg, cleats, or steps to the nearest permanent object
in bagk of the ladder shall be provided. When unavoidable
obstrjuctions are encountered, the distance shall be
permjtted to be reduced to 115 mm (4.5 in.).

2.1.7.8.3 Side rails, if provided, shall hayé-a clear
distance of not less than 115 mm (4.5 in)\ftom their
centefline to the nearest permanent object.

encoy

2.1.7.8.4 The nearest point ofithe ladder shall be
within 1000 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
permjitted when the pitifloor is more than 3000 mm
(120 fin.) below the sillvof the access door.

24.1.7.9 A separate pit access door, when provided,

200 pam (12 in ) ~haovao tha nat floans
300w {2-in)-abeve-thepit-floor

2.1.7.9.5 The door shall be selftclgsing and
provided with a spring-type lock arranged to permit

the door to be opened from the. inSide d¢f the pit
without a key. Such doors shall bedkept closed apd locked.

oor to the

in.), with
be perma-
Lo provide
platform.

2.1.7.10 Where the distange from the pit f]
underside of the platform gkceeds 2100 mm (8
the platform atthe lowestlahding, a means shall
nently installed or permanently stored in the pit
access to the equipmeént on the underside of thg

2.1.8 Electrical Equipment and Wiring

ment and
FPA 70.

2.1.8Y The installation of electrical equip
wiring.shall conform to the requirements of |

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

which the
of safely

2.1.9 Structural Support. The structure on
equipment is installed shall be capable
supporting the loads imposed.

2.1.10 Headroom Clearance. Headroom flearance
throughout the range of travel shall be not|less than
2000 mm (79 in.) as measured vertically from the plat-
form floor.

2.2 Guide Rails

Guide rails shall conform to the requiremenits of 2.2.1
through 2.2.7. Where tee rails are provided, they shall also
conform to the requirements of 2.2.8 and 2.2.9.Rail joints
shall be designed to maintain the accuracy of thg rail align-
ment and to withstand the stress and deflection limita-

rkets, rail

shall pe subjectto*the requirements of 2.1.7.9.1 through tions stipulated in 2.2.4.
2.1.7.p.5.
2.2.1 Material. Guide rails, guide-rail bra
2.17:9.1 Ifthe door swings into the pit, it shallbe  clips, fishplates, and their fastenings shall he of steel
located _So that it does not interfere with moving equip- or—other metals conformina to-the regquirene

ts of 2.2.

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, projects 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.
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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 of not 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

2.2.8 Bracket Fastenings. Guide-rail brackets shall be
secured to their supporting structure by means of bolts 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 of Guide 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

this sectign 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 P.2.2, 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.).

2.2.4.1.2 Where steels of greater strength than
those spefified in 2.2.2 are used, the stresses specified
shall be permitted to be increased proportionately
based on fthe 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 horizgntal forces imposed by rated load with a total
deflection| to the point of support not in excess of 3. mnt
(0.125 in.).

2.2.5 Quide-Rail Surfaces. Guide-rail surfacesused for
guiding a platform or counterweight shall be, sufficiently
smooth apd true to operate properly with the guiding
members] Those surfaces that the platform or counter-
weight safeties engage shall be smoeth and true within
the tolerahces required to ensute proper safety applica-
tion withput excessive retardation or excessive out-of-
level platform floor conditiéns resulting.

2.2.6 Qverall Length of Guide Rails. The platform and
counterweight guide Tails shall extend at the top and
bottom to[preventthe guiding members from disengaging
from the guidérails if either the platform or counterweight
reaches its extreme limit of travel.

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 onelof the following:

(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-ptunger hydraulic

(h) roped=hydraulic

(i) levéerhydraulic

(j) lever screw

(k) friction

Driving means using a combination of two or
fieans shall conform to all applicable requireme
the respective means unless stated otherwise.

more
hts of

2.3.1 General Requirements

t load
opes,

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

ed in
used

2.3.1.2 Set screws or threaded portions loca
the shear plane of bolts and screws shall not be
to transmit load.

2.2.7 Design and Strength of Brackets and Supports.
The building construction forming the supports for the
guide rails, and the guide-rail brackets, shall be designed
to safely withstand the application of the platform or coun-
terweight safety when stopping the platform and its rated
load or the counterweight, and 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.
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£.9.1.0 NCdILS SdII'UT PIrOovIucU LU TIILSUIT Uldat 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 event of failure 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

2.3.6 Guarding of Guiding Members. The guiding
members shall 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

inac chall naot ha vead +0 connmact o dyiying
couppings—shall-not-beusedtoconnectadriving <At beof Steet or Teforced CoNTIete.
machjne drum or sheave to the main driving mechanism.
) _ ) 2.3.7.2 Overhead beams and sheaveq shall be
23.18 Worrr'lgearlnghaylngcastlronteeth shallnot  gesigned for not less than the total Idad on |overhead
be used on the driving machine. beams, which shall be assumed tq be eqyal to the

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

2.3.1.10 Winding drums, traction sheaves, overhead
sheayles, and deflecting sheaves used with suspension and
compgnsating 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
diam¢ter of not less than 30 times the diameter of the
suspgnsion ropes.

2.3.1.10.1 Where 8 x 19 steel rope or 7 x 19 steel
aircrgft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diamg¢ter 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 pnd groove and, in the event of nonmetallic lining
failune, between the rope and the remaining sheave
grooye, to safely stop and hold the platform with
1259 of the rated load.

2.3.2 Hydraulic Driving Machines. Direct-plunger
hydrdulic driving machines,-where used, shall conform
to thg requirements of 8.1;-exeept 8.1.3. Roped-hydraulic
and dhain-hydraulic machines shall also conform to the
requifements of 8.1<except for 8.1.1, 8.1.4, and 8.1.5.3.

2.3l3 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.

weight of all apparatus restingyon the beams plus
twice the maximum load suspended from the beams.
The load resting on the beafs shall include theg complete
weights of the driving machine, sheaves, conttoller, etc.
The load suspended from the beams shall irlclude the
sum of the tensions inall ropes suspended from the beams.

2.3.7.3 Thedriving machine or sheaves, exfeptidlers
or deflecting sheaves with their guards and frames, shall
not be fastened to the underside of the supportfjng beams
at the top of the runway.

used for
are hung

2.3.7.4 Cast iron in tension shall not bg
supporting members for sheaves where they
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. Anjy opening
required for operation shall reject a ball 20 mm
(0.75 in.) in diameter. Access shall be projvided for
inspecting and servicing. Any guard or guardsg required
to be removed for inspecting and servicing shall be
screwed, locked, or bolted in place.

2.3.9 Indirect-Drive Machines. Indirgct-drive
machines, using V-belt drives, tooth drive| belts, or
drive chains, shall conform to the requirgments of
2.3.9.1 through 2.3.9.3, except that the requirpments of
2.3.9.2 shall be permitted to be omitted |if a self-
locking drive meeting the requirements of 2.4.3 is
provided. If multiple belts or chains are provjded, they

shall be preloaded and matched for length in [sets.

2.3.9.1 General Requirements

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.
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2.3.9.1.1 Beltsets 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 cutin-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

challbhahacad antha oy ctaticloading on

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

BnIRSH-

chain setsshallbe-based-enthem wm-staticloadin 201
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 or 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
continuously monitored by a broken belt or chain
device thiat shall function to automatically interrupt
power to|the machine and apply the brake if any belt
or chain ih the set breaks or becomes excessively slack.

2.3.9.2.2 The driving-machine brake shall be
located oh 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
stretched|
the entirg

If one belt or chain of a set_is:worn,
or damaged so as to require replacement,
set shall be replaced.

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

2.4 Driv

2.4.1 Driving machines,\except hydraulic, shall be
equipped|with friction-brakes directly attached to the
driving mleans through-a continuous shaft, mechanical
coupling, |or toothed\gearing applied by springs, or by
gravity, ahd released electrically.

2.4.2 Assingle ground or short circuit, a counter

ng-Machine Brakes

Tttt

(f) screw

(g) friction machine guides and rollers

(h) lever

Suspension and support means using a combinatfon of
two or more means shall conform to all applicable require-
ments of the respective means unless stated othegwise.

THTOTT

2.5.1.2 Steel tapes or weldedlink 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 ¢hains
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 1b),
ropes(shall have a minimum diameter of § mm
(0.252in.), and chains shall have a minimum pitch of
12>mm (0.5 in.).

2.5.1.4.2 For higherratedloads, ropes shall lhave a
minimum diameter of 10 mm (0.375 in.), and chaing 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 gn the

tension or forces exerted on the suspension 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 befween
the machine and counterweight is an endless roller-type
chain, the factor of safety of such chain shall be nqt less
than 8, based on the rated load. See section 8 for special
requirements for particular drive systems.

2.5.3 Arc of Contact of Suspension Means on ShFaves

voltage, ora motor-fietddistharge shatt ot prevemnt
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.
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and Sprockets

2.5.3.1 Thearcof contact of a 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 of the rope on the drum when the platform or
counterweight has reached its limit of possible overtravel.

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

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

2.5}6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means

4.5.6.1 Suspension ropes shall not be lengthened or
repaired by splicing. Broken or worn suspension chains
shall potbe repaired. If one rope or chain ofa setis worn or
damajged and requires replacement, the entire set of ropes
or chhins shall be replaced.

4.5.6.2 Ifachainorsprocketis replaced due to wear,
all chpins and sprockets shall be replaced.

2.5/.7 Fastening of Rope Suspension Means to Plat-
form

3.5.7.1 The platform ends of wire ropes shall be
fasteped in a return loop by properly made individual
tapergd babbitted sockets or properly attached fittings
as ret¢ommended by wire rope manufacturers.

4.5.7.2 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 9.9.

2.5(8 Guarding. All suspension means shall be guarded
againgtaccidental contact. Suspensiontumeans that operate
withifi 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
2.6(1 Frame and. Floor

latforms

.6.1.1 The-frame shall be of metal construction and
have & factorofsafety of not less than 5 based on the rated
load.

.6:1.2 The floor shall be of metal or wood construc-

permitted to be removed from inside the|platform
when perforations, exceeding that which)wopld reject
a ball 12 mm (0.5 in.) in diameter,dn.the ¢nclosure
used for panel hanging or suppoxt have permanent
means to prevent straight-through, passage bgyond the
running clearance.

2.6.3 Strength and Defléction of Enclosure Walls. The
enclosure walls shall bevdesigned and installef to with-
stand a force of 330 N_(Z5 Ibf) applied horizontplly at any
point on the walls;of the enclosure without germanent
deformation nor‘cause the deflection to exce¢d 25 mm
(1 in.).

2.6.4. Use of Cast Iron. Castiron shall notbe yised in the
construction of any load-bearing member of th¢ platform
frame“or floor other than for guide shoes and guide shoe
brackets.

2.6.5 Floor Area

2.6.5.1 Theinsidenetfloorarea oflifts conformingto
2.1.1 through 2.1.3 shall not exceed 1.7 m? (18 ft?).

2.6.5.2 The inside net floor area of lifts c
to 2.1.4 shall not exceed 2.3 m?* (25 ft?).

nforming

2.6.6 Illumination

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

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

2.6.6.3 An auxiliary illumination source o provide
general illumination of not less than 2.2 1x (0.2(fc) on the
floor and controls shall be provided. The auxiligry system
shall be automatically activated when normal illpmination
power fails The system shall also he capahle of main-

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 cannotloosen 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.
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taining the above illumination intensity for a period of
not less than 4 h and shall 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 runway enclosure construction is required by the
building code, the platform enclosure, which includes the
walls, top, and floor, shall be protected against fire. Where
the materials used for the platform enclosure do nothave a
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Figure 2.6.7.2
Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

flame spread rating less than®75, the platform enclosure
shall be grotected againstifire by one of the following
methods:

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

(b) paiﬁlting with an approved fire-retardant paint
having a

ame Qprpnd rating of not aver 785 applipd in

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.

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.

2.7 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 1b) nor more than 475 kg (1,050 1b).

2.7.1.1.2 Platforms witha floor greater than 1.4 m?
(15 ft?) shall have a rated load of not less than 340 kg
(750 1b).
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2.7.1.1.3 Platforms with a floor greater than 1.7 m?
(18 ft?) shall have a rated load of not less than 475 kg
(1,050 Ib).

2.7.1.1.4 Theliftshall be capable of sustaining 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

2.8.1.4 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 Machines. When screw drive
machines are used, safeties and speed governors

2.7.1.3.1 Traveloflifts conformingto 2.1.3 or 2.1.5
hot exceed 1500 mm (60 in.).

2.7.1.3.2 Travel of lifts conforming to 2.1.4 shall
kceed 600 mm (24 in.).

shall

not e

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 ghall 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-
factuger 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 pf manufacture, and manufacturer’s name.

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

2.714 Restriction Sign

2.7.4.1 Asignshall be securely fastened in a conspic-
uous place at each landing and on ‘the platform.

24.7.4.2 Thesignshall state “No Freight” in letters not
less than 6 mm (0.25 in.) high.

4.7.4.3 The sign.shall include the international
symbpl of accessibility:

2.8 $afeties.and Speed Governors

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

THOT TS TOTE—SToh o

2.8.2.1 The down speed of the platforth shall be
limited, with rated load to not exceed|0.9 m/s
(175 ft/min) in the event of failure of thé driving means.

2.8.2.2 The fall of the platforfvin the event of failure
of the driving nut shall be limited to a disfance not
exceeding 12 mm (0.5 ing, by using a safgty nut or
other equivalent meanst

2.8.2.3 The capability of the alternate safgty devices
described in 2.8.2.} and 2.8.2.2 to function ag required
shall be verifiéd 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 of safety of ngt less than
3.5, based on the ultimate strength of the materigl, and the
materials used shall have an elongation of nof less than
15% in a length of 50 mm (2 in.). Forged, cast, pr welded
parts shall be stress relieved.

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

2.8.3.3 Safety-rope drums, leading shefaves, and
their supporting brackets and safety-jaw gibs shall be
permitted to be made of cast iron and oth¢r metals,
provided such parts have a factor of safety df not less
than 10.

.8.1.1 The safety shall be actuated by the action of a
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 support means, the safety shall be set
without delay, and independent of the speed governor, if
provided.
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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

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

2.9.2 Terminal stoppingdevicesthatarelocated onthe
platform or in the runway shall be of the 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
davicac ognara tad by rided

used.

2.8.5 Tyype A (Instantaneous) Safeties. On the parting
of the hoidting ropes (free fall), Type A governor-operated
safeties, where provided, shall apply without appreciable
delay, and their application shall be independent of the
speed actjon of the governor and of the location of the
breakin thje 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 pufficiently high value of inertia to apply the
safety on|free fall independently of the speed action of
the goverhor.

2.8.6 Means of Application. Safeties shall be applied
mechanicplly. 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 Lpvel of Platform Floor on Safety Application.
The applifation of a Type A safety to stop the platform;
with its rdted load centered on each quarter of the floor
symmetrifally with relation to the center line of the(floor,
shall not |cause the floor to be out of level mfore than
30 mm/n} (0.375 in./ft) in any direction.

2.8.8 Ftlease. When platform safetiestare applied, no
decrease in tension in the governor rope iior motion of the
platform in the down direction shall release the safeties,
but such dafeties shall be permitted to be released by the
motion off the platform in thé up direction.

2.8.9 Hlatform Safety Exceptions. Platform safeties
are not required for lifts with the following driving means:

(a) dir¢ct-plungerthydraulic driving machine

(b) othpr drivés'(see 2.3) that do not utilize a flexible
suspensidgn meéans, provided that the failure of a single
drive component cannot result in the platform over-

vices—eperated-bytheplatfermshall-bepre
and shall be set to stop the platform floor withifi‘aftoler-
ance of 12 mm (0.5 in.) of the landings under rated'loading
to zero loading conditions. The normal stopping dé¢vices
shall be permitted to also serve as the upper and Jower

terminal stopping devices.

2.9.4 Upper and lower final terminal stopping d¢vices
operated by the platform shall\be provided to remove
power from the motor and-brake if provided, exc¢pt as
specified in 2.9.7 through”2.9.9.

2.9.4.1 Upper and lower final terminal stopping
devices shall besset to stop the platform after it travels
past the normal™erminal stopping device and before
striking an ‘0bstruction.

2.9.4.2 A slack-rope device equipped with a glack-
ropenswitch of the enclosed manually reset type, which
shall cause the electric power to be removed from the
driving machine motor and brake, if provided, {f any
hoisting rope becomes slack, shall be permitted 3s the
lower final terminal stopping device.

2.9.5 Final terminal stopping device switch coptacts
shall be directly opened mechanically. Arrangements that
depend on a spring, gravity, or a combination thergof 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 normalfstop-
ping device unless two or more separate and indepehdent
switches are provided, two of which shall be cloded to
complete the driving-machine motor-and-brake dircuit
in either direction of travel.

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

hting-
tches

296.2 Thecontrolshallbheso dpqignpd andinsdtalled

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-
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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 limitations 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 Alower 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

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.

loading to zero loading conditions.

2.10

2.10.1 Operation. Operation of the lift from the land-
ings dnd from the platform shall be controlled by control
switches atall stations and shall be by means of the contin-
uous-pressure type.

2.10.1.1 Controls shall be 1200 mm (48 in.)
maximum and 380 mm (15 in.) minimum above the plat-
form |[floor, facility floor, or ground level.

Operating Devices and Control Equipment

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

2.10.2 Attendant Operation

24.10.2.1 Where applicable, and where approved by
the aythority havingjurisdiction, the lift shall be permitted
to bg attendant operated. The attendant shall be
sumnponed by means of a clearly labeled attendant=call
devicg located at each landing.

2.10.2.2 The attendant shall operate the'platform by
mean of a continuous pressure switch so located that the
attenflant has full view of the floor area undér the platform
and fyll view of the platform throughoutits travel. Amanu-
ally r¢set emergency stop switch §hall also be provided at
that Ipcation.

2.10.2.3 No controls;ether than an emergency stop
switch, shall be provided\inh 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 interrtption of the power and application of the
machjne brake at terminal landings or for stopping the

2105 PHN‘REmmnuﬁiture‘Proronn
2.10.5.1 Lifts having polyphase alternating current

power supply shall be provided with méans'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 prote¢tion shall
be considered to be provided/f a reversal of pljase of the
incoming polyphase altetnating current powdr will not
cause the lift driving-machine motor to operpte in the
wrong direction.

2.10.6 Emergency Stop Switch

2.10.6:1 Anemergency stop switch shall b¢ provided
on the platform and located in or adjacent to each platform
operating panel.

2.10.6.2 When opened, this switch shall
electric power to be removed from the
machine motor and brake if provided.

cause the
driving-

be of the
operating

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

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

d perma-
[OP” and

2.10.6.5 Switches shall be positivel
mechanically, and their opening shall not be sol
dent on springs.

) opened
bly depen-

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

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
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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 if the 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

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 Ifthe 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,

driving-mfchlne TITOTOT-

2.10.
opened ar]
operating
and when

.2 All power feed lines to the brake shall be
d the brake shall apply automatically when any
device in 2.10.1 or 2.10.2 is in the stop position
any electrical protective device functions.

2.10.9

2.10.
conform

2.10.9.2 Electrical equipmentshall be certified to the
requiremé¢nts of CAN/CSA-B44.1/ASME A17.5.

Electrical Equipment and Wiring

.1 All electrical equipment and wiring shall
the requirements of NFPA 70.

2.10.10
2.10.]

Manual Operations

0.1 Means shall be provided to permit lift or
authorizefl personnel to raise or lower the platform manu-
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 of moving the platform to alanding and.of
being accpssed and operated without working directly
above the platform.

2.11 Emergency Signals

Emergedncy signals shall comply with™2:11.1 through
2.11.3.

2111
signaling

The platform shall be provided with an audible
Hevice, located outside-the platform area adja-
cent to lift operable from.the“emergency stop switch,
marked allso with “ALARM=" or from a separate switch
marked “ALARM” that\is'located in or adjacent to each
platform-pperating patel.

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

where applicable, Standard for Health Care Eaclities
(NFPA 99) after the normal power supply fails}

2.11.4 The standby or emergency power source fpr the
audible signaling device shall be capable of providipg for
the operation of the audible signaling device and illumi-
nation of the alarm switch for atleast1 h, and the mepns of
two-way conversation for at least 4 h.

2.12 Standby Power

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

raise

2.12.1 Where'the standby power is to be used in }ieu of
manual operation complying with 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
system from the building or from a rechargeable b
power system.

ower
httery

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

2.12.4 The transfer between the normal and st{
power systems shall be automatic.

ndby

2.13 Code Data Plate

A data plate shall be provided that indicates the
Standard to be used for inspections and tests.

A18.1

2.13.1 The data plate shall be in plain view, se
attached on the main line disconnect or on the cont

urely
roller.

2.13.2 The data plate shall be of such materidl and
construction that the letters and figures stamped,
etched, cast, or otherwise applied to the face|shall
remain permanently and readily legible.

2.11.1.2 Thesignaling 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 3000 mm (120 in.) and
respond without delay after the switch has been activated.

2.11.2 Where the lift is installed in a location of a
building that is not normally occupied when the site is
in use, the lift shall be provided with a means of two-
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2.13.3 The height of the letters and figures shall be not
less than 3 mm (0.125 in.).

3 INCLINED PLATFORM LIFTS?

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.

(23)
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3.1 Runways

3.1.1 Means of Egress. Lifts shall be installed so that the
means of egress 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.).

3.1.5 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

.I.2Z.Z Atno point in its travel shall the edge of the
platfdrm floor facing the uppermost landing be more than
600 nim (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 ip.) as measured vertically from all points on the
surfage of the platform floor.

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

3.1.2.5 Iftheheadroomislessthan2 000 mm (79in.)
measpred from all points on the platform floor surface
throughout its travel, a caution sign shall be provided.
Th¢ caution sign shall contain the words “CAUTION.
LOW DVERHEAD” and “SEAT AND SEATBELT PROVIDED.”
The cpution sign shall be securely fastened in a conspic-
uous place. Letters shall be not less than 6 mm (0.25 iri3)
high.

3.1{3 Pipesin Runway Vicinity. Pipes conveying steam,
gas, dr 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-méunted ramp in accor-
dancg with 3.1.4.2, except that lifts.irstalled 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 Rampingsinclinations for floor-mounted
rampp shall be not-gréater than

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

(b)[ 1 in 10for heights up to 100 mm (4 in.)

(c)|1 in 42for heights greater than 100 mm (4 in.)

3.184.2 Retractable ramps shall be automatically

3.2 Guide Rails and Tracks

3.2.1 Material. Guide rails shall be of/metal
tion.

construc-

3.2.1.1 Requirements for Steel, Where Used

3.2.1.1.1 Rails, braékets, fishplates, ang
shall be made of open-hearth steel or its equival
atensile strength of notless than 380 MPa (55,0(
an elongation of<not less than 22% in a
50 mm (2 in.),

3.2,X.1.2 Bolts shall conform to ASTM
3.2.1.1.3 Rivets shall conform to ASTM

3.2.1.2 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted te be used,
provided the factor of safety is not less tham, and the
deflections are not more than, the values specified in
section 3 and provided that cast iron is not uped.

rail clips
ent having
0 psi)and
ength of

A307.
A502.

3.2.1.3 Guide-Rail Surfaces

3.2.1.3.1 Guide-rail surfaces used for
platform or counterweight shall be sufficient
and true to operate properly with the guiding

guiding a
y smooth
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 safetly applica-
tion without excessive retardation or excessive out-of-
level platform conditions resulting.

3.2.2 Location. The top and bottom ends of gach 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.

actuated—amd shatt Tenmaim i 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) 11in 10 for heights up to 100 mm (4 in.)

(e) 1in 12 for heights greater than 100 mm (4 in.)
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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 buildingbeamrsandwalsshale-eapable-efresistine
the horizontal forces imposed by the rated load with 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 s¢curely anchored to the stairs, floor surface, or
sidewall.

3.3 Drivi

The driping means shall be one of the following:
(a) wirlding drum

(b) tragtion

(c) roppd sprocket

(d) chajfin sprocket

(e) scr¢w

(f) rack and pinion

(g) dir¢ct-plunger hydraulic

(h) roped-hydraulic

ng Means and Sheaves

neral Requirements

3.3.11 The factor of safety, based on the static load
(the rated load plus the weight of-the platform, ropes,
counterweights, etc.), to Bejused in the design of
driving mpchines and sheaves; including fasteners trans-
mitting lopd, shall be not\ess than 8 for steel, bronze, or
other metals having an-elongation of at least 14% in a
length of| 50 mm¢(27in.) or 10 for cast iron or other
metals havingsan ‘elongation of less than 14% in a
length of $0 mm) (2 in.). Other factors of safety for specific
driving mieatis are further specified in section 8.

3.3.1.4 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the event of failure 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—Sha s HHe— Gpport
drums, sheaves, gears, couplings, and other nmiémbers,
and that transmit torque, shall be provided with [tight-
fitting keys.

3.3.1.7 Friction gearing, clutchhb-mechanisms, or
couplings shall not be used to_connect a drfiving
machine drum or sheave to the main driving mechgnism.

3.3.1.8 Worm gearing havihg castiron teeth shall not

be used on the driving machine.

shall
ns to

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

3.3.1.10:Winding drums, traction sheaves, ovefhead
sheaves, and'deflecting sheaves used with suspensign and
compensating ropes shall be of metal, shall be provided
withfinished grooves for ropes, or shall be permitted to be
lined with nonmetallic groove material, and shall Have a
pitch diameter of notless than 30 times the diameter|of the
suspension ropes.

3.3.1.10.1 Where 8 x 19 steel rope or 7 x 19
aircraft cable is used, the pitch diameter of the drun
sheaves shall be permitted to be reduced to 21 tim
diameter of the rope or cable.

steel
s and
bs the

3.3.1.10.2 Where the grooves are used to transmit
power, sufficient traction shall be provided betwegn the
rope and groove, and in the event of nonmetallic Jining
failure, between the rope and the remaining sheave
groove, to safely stop and hold 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 gf 8.1,
except for 8.1.3.

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.
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3.3.2.2 Roped-hydraulic machines shall also
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 Indirect-Drive Machines. Indirect drive
machines, using V-belt drives, tooth drive belts, or

3.4 Driving-Machine Brakes

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

3.4.2 A single ground or short circuit, a counter
voltage, or a motor-field discharge shall not prevent

drive chains, shall conform to the requirements of
3.3.6.]l through 3.3.6.3, except that the requirements of
3.3.6]2 shall be permitted to be omitted if a self-
lockiphg drive meeting the requirements of 3.4.2 is
provided. If multiple belts or chains are provided, they
shall pe preloaded and matched for length in sets.

3.3.6.1 General Requirements

3.3.6.1.1 Beltsets shall be selected on the basis of
the mpnufacturer’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-
mentpry Information section of ASME B29.1, using a
servige factor of 2. Offset links in chain are not permitted.

3.3.6.1.3 Sprockets in a chain drive set and also a
h set shall be assembled onto a common hub, with
cut in-line after assembly to ensure equal load distri+
n on all chains.

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

drive
teeth
butio

3.3.6.1.5 Load determination forboth the beltand
chainfsets shall be based on the maximuin staticloading on
the platform, which is the full load inthe platform at rest
and af 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 Chdjndrives 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

set when
tion.

+lo 1o 1 4+ L 1] H 4l 1 1 4
LT UTdRT IIIagHITLU IT UL dlIUVWIIE UIT U dRT LU

the operating device is placed in the stop-pos

3.4.3 A machine brake is not requined-if a s
drive using a lead screw, worm, or other positi
that will stop and hold the platform- with the
within 100 mm (4 in.) of down_travel after the
removed.

elf-locking
e gearing
rated load

power is

3.5 Suspension and Support Means
3.5.1 General Requirements

3.5.1.1 Saspénsion 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 me¢ans shall
have a factor of safety of not less than 7 based on the
tension in the rope, cable, chain, or forces ekerted 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 steel ropes and the drivirjg means
between the machine and counterweight is gn endless

continuously monitored by a broken belt or chain
device that shall function to automatically interrupt
power to the machine and apply the brake if any belt
or chain in a set breaks or becomes excessively slack.

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.
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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 of Contact of Suspension Means on Sheaves
and Sprockets

3.5.3.1 The arc of contact of a 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 drum when the platform or
counterweight has reached its limit of possible overtravel.

3.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends of wire ropes shall be secured on the inside
ofthe dru

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.

M ofuranding dyirn v chinac hy olanane tanarad
nofwindingdrommachinesby-clamps-tapered
sockets, or other means approved by the

having jurisdiction.

babbitted
authority

3.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspensign Means

3.5.6
ened or rd
chains sh

3.5.6
damaged
ropes or

3.5.6
all chains

1 Suspension wire ropes shall not be length-
paired by splicing. Broken or worn suspension
1l not be repaired.

L2 If one rope or chain of a set is worn or
and requires replacement, the entire set of
hains shall be replaced.

3 Ifachain orsprocketis replaced due to wear,
and sprockets shall be replaced.

3.5.7 Fastening 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
method o
of 9.8.

3.5.7

2 Tapered babbitted rope sockets and the
F babbitting shall conform to the requirements

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

3.5.8 Quarding. All suspensiop.means shall be guarded
againstacfidental contact. Suspension means that operate
within a gliide or track and travel at the same speed and in
the same [direction as the’platform shall be considered
suitably guarded.

3.6 Plat

3.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less

fForms

3.6.2.4 Panels shall be permitted to be.rémpoved
from inside the platform when perforations; exceeding
that which would reject a ball 12 mm (0.5 in.) jin diarpheter,
in the enclosure used for panel hanging or support have
permanent means to prevent straight-through passage
beyond the running clearance.

3.6.3 Strength and Deflection.of Enclosure Walls. The
enclosure walls shall be désigned and installed to|with-
stand a force of 330 N (751bf) applied horizontally @t any
point on the walls of/the enclosure without permpnent

deformation nor cause the deflection to exceed 25 mm
(1 in.).

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

than
n the

3.6:5Material. Metals having an elongation less
20% in a length of 50 mm (2 in.) shall not be used
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 0f 3.6.6.1
through 3.6.6.4.

3.6.6.1 Glass shall be installed and guarded sd
provide adequate protection for passengers in cas
glass panels break or are dislodged.

as to
e the

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

ire so
with-

3.6.6.3 Glass greater than 0.1 m? (1 ft?) in arda and
abutting panels whose total area is greater|than
0.1 m? (1 ft?) shall be laminated glass as definfd 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 theg frag-

ments when the glncc hreaks

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.
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3.6.6.4 Glass shall be tested and conform to the
acceptance criteria for laminated glass as specified in
ANSI 7Z97.1 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 guardingshall bein
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

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

self-c
sides

osing door at least 1 100 mm (42 1n.) high on the
of access to the bottom landing.

3.6.8.1.2 The door shall be of solid construction
and pgrovided with a combination mechanical lock and
electfic contact and shall 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,
provifled the device will stop the platform if the door or
gate fhils 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
consflruction to a height of 1100 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 notdess than
850 mm (34 in.) or greater than 1000/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.

positions.

(b) At alanding, only the retractable ramp-sgrving the
landing shall be operable. It shall be operable ¢pnly when
the passenger restraining arm at thernoriboardjing end of
the platform is in its locked guarding position.

(c) Retractable ramps shall be mechanically locked and
monitored by an electric gontact, which shall stop the
movement of the platform” within 50 mm |(2 in.) of
travel away from the(landing if the ramps hpve failed
to rise to their elevated position.

(d) Retractable-tamps, in their guarding pos
withstand, without permanent deformatio
of 550 N (125 1bf) applied on any 100 mm
100 mm (4 in.) area.

(e) .The force described in (c) shall not cause
of the'ramp, at any point in its length, to be
150"mm (6 in.) measured vertically from the
the platform floor.

3.6.8.2.5 The platform shall be provjded with
retractable passenger restraining arms confprming to
the following:
(a) Thearmsshallbelocated above the perimleter of the
platform floor at not less than 800 mm (32 in.) jor greater
than 1000 mm (38 in.). Gaps between the adjacgnt 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 constructign with all
edges rounded. They shall not be permanently|deformed
when a force of 300 N (66 Ibf) is applied on any goint along
the length of the arms in any direction. In addjtion, they
shall notbe permanently deformed when a forcelof 1 000 N
(225 1bf) is applied in the horizontal direction|along the
centerline of the platform.
(c) Thearms shall be provided inindependert sections.

tion, shall
h, a force
(4 in.) by

the height
less than
surface of

Atlandings, the retractable ramp and arm at th¢ boarding
3:6.8.2.1 The side of the platform adjacent to the  end of the platform shall be operable only when|the arm at
rguide-raitassembty strattbeprovided withraguard—the nonboarding end of the platform is in its locked

track
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.
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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 forcenecessaryto prevent closing of

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

power-opgrated arms shall not exceed 140 N (30 Ibf) as
measured|from rest at the midpoint across the arm at the
boarding ¢nd of the platform. The arms may operate in the
direction pway 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 Qbstruction Devices. The upward and down-
ward facihg edges of the platform floor and the entire
undersidg shall be equipped with obstruction devices.

3.6.9
shall not

3.6.9
form lift fy
within a

1 The force required to operate the devices
bxceed 70 N (15 1bf).

2 The obstruction devices shall stop the plat-
om traveling in the direction of the obstruction
istance 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
the platfo
while tray

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 1b).

4 The underside obstruction device shall'stop
'm lift only when the platform lift is obstructed
eling in the down direction.

3.7 Capd
3711L

3.7.11 The capacity shall be one person. The rated
load shall be not lessithan 250 kg (550 1b) and not greater
than 340 kg (750.1b).

city, Load, Speed, and’/Angle of Inclination

mitations of Capacity, Load, and Speed

3.7.1]12_ Platforms with a floor area greater than
1.4 m? (L5 ft%) shall have a rated load of 340 kg

p]nl—n chall ctatn tha vwatrad cnnnd wa+nd
late—shall-state—therated-speed;—+ated;
suspension or support means, date of manuifa
and manufacturer’s name. Letters and numeradls

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

place—The load,
ture,
shall

3.7.5 Restriction Sign. A sign shall be,provided af each
landing and on the platform and shall be securely fastened
in a conspicuous place. The signshall state “No Freight” in
letters not less than 6 mm (0.25.n?) high and shall irfclude
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 dafety,
except platforms of direct-plunger hydraulic lifts.

nofa
bf the

3.8:1.2 The safety shall be actuated by the actid
speed\governor or by the breakage or slackening
suspension or support means.

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

bafety
min).

3.8.1.4 Whereactuation is by breakage or slackening
of the suspension or support means, the safety shall pe set
without delay, and independent of the speed goverpor, if
provided.

3.8.1.5 Safety parts shall conform to the re
ments of 3.8.2.

juire-

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 safetieq shall

conform to the requirements of 3.8.4.

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

3821 Partsof safeties except springs safety -rope
4 I I o7 4

(750 1b). 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
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drums, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor of safety of notless than
31/2, based on the ultimate strength of the material, and the
materials used shall have an elongation of not less than
15% in a length of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved.

3.8.2.2 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

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

than [L0.

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

3.8.2.5 The factors of safety shall be based upon the
maximum stresses developed in the parts during the
operdtion 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 pe of iron, steel, Monel metal, phosphor bronze, or
stainless steel. They shall be of a regular-lay construction
and nptless than 6 mm (0.25 in.) in diameter. The factor-of
safety of governor ropes shall be not less than 5.:Tiller-
rope fonstruction shall not be used.

3.814 Means of Application. Safeties shall;be applied
mechpnically. Electric, hydraulic, or pneumatic devices
shall jnot be used to apply the safeties\required by this
sectidn, nor to hold such safeties in.the'retracted position.

3.8.4.1 Level of PlatformFloor on Safety Applica-
tion. [The application of a (Type A or Type B safety to
stop the platform with jfs rated load centered on each
quarter of the platfornifloor symmetrically with relation
to thg centerline of-the platform floor shall not cause the
platfqrm floor to\be out of level more than 30 mm/m
(0.37p in./ft)<n any direction.

3.8.4.2 ‘Release. When platform safeties are applied,
no defrease in tension in the governor rope nor motion of

stopping—devices—operatedby—theplatferm shall be
provided and shall be set to stop the platfprm floor
within a tolerance of 12 mm (0.5 in.)(ofthd landings
under rated loading to zero loading conditiong.

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 iffprovided,
except as specified in,3:9.3.7 and 3.9.3.8.

3.9.3.2 Finalterminal stopping devices shgll be setto
stop the platforim after it travels past the normdl terminal
stopping device and before striking an obstruftion.

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 dev]ce.

5 shall be
5 shall be
ents that
n thereof

3.9.3.4 Final terminal stopping device
mechanically operated. The switch contact
directly opened mechanically. Arrangem
depend on a spring, gravity, or a combinatid
to open the contacts shall not be used.

3.9.3.5 The operation of the final termina|l 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 devic¢ shall not
control the same controller switches as the normal term-
inal stopping device unless two or more separat¢ and inde-
pendent switches are provided, two of which shall be
closed to complete the driving-machine mptor-and-
brake circuit in either direction of travel.

3.9.3.6.1 Where a two- or thrqe-phase

the platform n the down direction shall release the saie-
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.
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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

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

stations ahd shall be by means of the continuous-pressure

type.

3.10{1.2 Controls shall be 1200 mm (48 in.)
maximum| and 380 mm (15 in.) minimum above the plat-
form floor or facility floor or ground level.

3.10.]
side reacl

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

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

ttendant Operation

3.10.2.1 Where applicable, and where approved by
the authotity havingjurisdiction, the lift shall be permitted
to be attlendant operated. The attendant shall 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 off a continuous-pressure switch located in*a
control blox on the free end of a detachable, flexjble
cord notnmpore than 1 500 mm (60 in.) in length. Amanually
reset emefgency stop switch shall also be provided in the
control bgx.

3.10.2.3 No controls, other thanan-emergency stop
switch, shall be provided on the ljft.

3.10.2.4 Where thelift operates on a straight flight of
stairs, and where the platform.is within sight during its
entire trayel, provisions shall be permitted to be made for
the attendant to operate the lift from the top or bottom of

3.10.2.5 Amanual-resetemergency stop switch shall
be provided in“each landing control station.

3.10.3 :
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.
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lift to start if this failure renders ineffective any elegtrical
protective device.

3.10.4 Motor Reversal Protection. Where g nonigstan-
taneous reversible motor is used, a proteetive circuit or
device shall be provided to prevent thesmotor from con-
tinuing in the same direction if the~reversing confrol is
activated.

3.10.5 Phase Reversal and Failure Protection

3.10.5.1 Lifts havihg a polyphase alternating cyrrent
power supply shallhe provided with means to prevent the
starting of the liftymotor if the phase rotation is In the
wrong direction, or if there is a failure of any phalse.

3.10:5.2" Phase reversal and failure protection] shall
be considered to be provided if a reversal of phase pf the
incoming polyphase alternating current power will not
cause the driving machine motor to operate ip the
wrong direction.

3.10.6 Emergency Stop Switch

3.10.6.1 An emergency stop switch shall be Idcated
within reach of the passenger whether sitting in a wheel-
chair or sitting on the folding seat and located 120p mm
(48 in.) maximum and 380 mm (15 in.) minimum gbove
the platform floor.

3.10.6.2 When opened, this switch shall caus
electric power to be removed from the dri
machine motor and brake.

e the
ving-
3.10.6.3 Emergency stop switches shall be ¢f the
manually opened and closed type and have red operating
handles or buttons. They shall be conspicuously and

permanently marked “STOP” and shall indicatle the
“STOP” and “RUN” positions.

ened
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 if the platform is obstructed in its descent
and the suspension ropes slacken.

3.10.7.2 Lifts w1th roller cham suspensmn means
shall pe
remoye power from the motor and brake if the platform
is obstructed in its descent and the suspension means
slacken.

.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.

3.1D.8 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
releafed until power has been applied to the driving
machjne motor. All power feed lines to the brake shall
bened, and the brake shall apply automatically
any operating device in 3.10.1 or 3.10.2 is in the
bosition and when any electrical protective device
ons.

3.10.9 Electrical Equipment and Wiring

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

3.10.9.2 Electrical equipment shall be certified to the
requifements 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
trave|, unless standby (emrergency) power complying
with B.12 is provided.

3.10.10.2 The-nteans to raise or lower the platform
shall pe capable of-rhoving the platform to a landing.

3.1

If theliftis installed in an area not visible to personnel at

Emergency Signal

accordance w1th the requlrements 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 Theswitch marked “ALARM” shall illuminate
when actuated.
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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 3000 m (120 in.) and
respond without delay after the switch has been activated.

3.11.2 Theliftshall be provided with means of two-way
conversatlon between the platform and a readlly acces-
H e—theFunw : e to emer-

gency personnel (telephone intercom, etc) Th(- means to
activate the two-way conversation system,doe$ not have
to be provided on the platform.

3.12 Standby Power

Lifts shall be permitted to have standby powpr to raise
or lower the lift. Where the.Standby power is to pe 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 StandbyPower Source. Theliftshallb
by a standby-power system from the building
rechargeable.battery power system.

e powered
or from a

3.12:2.Operation. The standby power system shall be
capable of cycling the lift under full load for five cycles
minimum after building power is removed.

3.12.3 Transfer. The transfer between the nprmal and
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 ¢ontroller.

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 ghall be no
less than 3 mm (0.125 in.).

4 INCLINED STAIRWAY CHAIRLIFTS?

in locations other than in or at a prlvate 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.

(23)
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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.

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-hydraulic machines shall also

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

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

4.3 Driving Means and Sheaves

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

(b) tragtion

(c) ropgd sprocket

(d) chajfin sprocket

(e) scré¢w

(f) racK and pinion

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

(i) lever hydraulic

() lever screw

(k) friction

4.3.1 General Requirements

4.3.1{1 Factor of Safety. The factor of safety used-in
the desigy of the sprockets and sheaves shall be-notless
than 5 baged on the rated load. See section 8.for’special
requireménts for particular drive systems.

4.3.1{2 Driving-Machine Chains‘and Sprockets.
Driving-machine chains and sprockets’shall be of steel
and shall donform 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 shegves, and/deflecting sheaves used with suspen-
sion and pompensating ropes shall be of metal and be
provided|with finished grooves for ropes or shall be
permitted tobe lined with nonmetallic groove material

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 PowerUnit and Alignment and
Guarding of Sheaves and-Sprockets. The power unit
shall be permitted to*be mounted on the carriage or
placed at a remotedocation. If remotely located, all finter-
vening sheaves and*sprockets shall be so placed thpat the
rope or chain travels in the proper alignment. All shieaves
and sprockets shall be enclosed or guarded.

4.3.6,Indirect-Drive Machines. Indirect-firive
machines, using V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
413.6.1 through 4.3.6.3, except that the requiremepts 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 proyided,
they shall be preloaded and matched for length inf sets.

4.3.6.1 General Requirements

4.3.6.1.1 Belt sets shall be selected on the bgsis of
the manufacturer’s rated breaking strength and a faqtor 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 Sypple-
mentary Information section of ASME B29.1, uging a
service factor of 2.

4.3.6.1.3 Offset links in chain are not pernjitted.

4.3.6.1.4 Sprockets in a chain drive set and plso a
driven set shall be assembled onto a common hub} with

and have a pitch diameter of not less than 30 times
the diameter of the suspension ropes.

4.3.1.3.2 Where 8 x 19 steel rope or 7 x 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

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 beltand
chain sets shall be based on the maximum staticloading on
the carriage, which is the full load on the chair atrestand 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

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.

devide 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
locat¢d on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entirg belt set or chain set should break.

4.3.6.3 Replacement of Belts or Chains. If one belt or
chain| of a set is worn, stretched, or damaged so as to
require replacement, the entire set shall be replaced.
Sprodkets 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
drividlkg 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
provifed a self-locking drive using a lead screw, worm,
or other positive gearing that will stop and hold the
carriagge with the rated load within 100 mm (4 in.) of
down| travel after the power is renfoved.

4.5 $uspension and Support Means
4.5.1 General Requirements

4.5.1.1 Suspensjon.and support means shall be one
of the following:

(a)] steel or iron-wire rope

(b)| steel aiferaft cable

(c)| roller-chain

(d)| direct-plunger hydraulic

(e)Lroped-hydraulic

4.5.2.2 When the carriage and counteryeight are
suspended by steel ropes and the drivirlg means
between the machine and counterweight is gqn endless
roller-type chain, the factor of safety of syich chain
shall be not less than 8, based ‘en the rated|load. See
section 8 for special requirements for particplar drive
systems.

4.5.3 Replacementof Chains and Sprockets. If two or
more chains are usegdsas’a suspension or suppprt means
and a worn chain_or sprocket is replaced, all dhains 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 platf
seat with a backrest and seat belt.

rm and a

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 of the top landing, measured hqrizontally
from the center of the seat, a swivel seat shall beprovided.
The swivel shall have a positive locking mechgnism, and
the seatshall have an electric contact that shall pfevent the
operation of the lift when the seat is not in the|operating
position.

4.6.2 Chair Truck and Guides. The chaif 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 of Safety. The factor of safety ysed in the
design of the carriage and truck shall be not l¢ss than 5
based on the rated load.

4.6.4 Footrest Obstruction Device. If the footrest is

(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.).
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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 pointin its travel shall
the edge of the footrest facing the upper landing be more
than 600 mm (24 in.) above the step or landing as
measured vertically.
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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
lessthan 115kg (2501b) for a one-seatliftand notless than
180 kg (400 1b) 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

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

not be ingtalled 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 (apacity Plate. A capacity plate stating the rated
load in pofinds shall be furnished by the manufacturer and
fastened ih a conspicuous place on the device. Letters and
numbers $hall 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 manyfacturer’s name.

4.7.5
6 mm (0.

3 Letters and numerals shall be not less than
5 in.) in height.

4.8 Safefies and Speed Governors

4.8.1 Spfeties. All carriages shall be provided with a
safety, expept for carriages of direct-plunger hydraulic
lifts or oflher drive systems that are designed so that
the failur¢ of any single drive componént cannot result
in the platform overspeeding.

4.8.1]1 The safety shall be actuated by the action of a
speed governor or by the breakage or slackening of the
suspensiopn or support means:

4.8.1
shall be s

4.8.1L3 Where actuation is by breakage of the
suspensign or-support means, the safety shall be set
without delay, and independent of the speed governor,

2 Where actiation is by a governor, the safety
bt at a maximum speed of 0.4 m/s (75 ft/min).

4.8.2.2 Springs shall be permitted to be usedjn 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 ftress
exceeding one-half of the elastic limit/of the material.
During operation of the safety, the fiber stress|shall
not exceed 85% of the elasti¢’ limit of the material.
Helical springs, where used;tshall be in compressipn.

4.8.2.3 Safety-ropesdrums, leading sheaveg, and
their supporting braekets and safety-jaw gibs shpll be
permitted to be made of cast iron and other miletals,
provided such-parts have a factor of safety of not less
than 10.

4.8.2.4  Rope used as a connection from the saflety to
the governor rope, including rope wound on the spfety-
ropé'drum, shall be notlessthan 3 mm (0.125in.) diameter
anid shall be made of a corrosion-resistant metal. The
fdctor 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 up¢n 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 saf¢ty of
governor ropes shall be not less than 5. Tillerfrope
construction shall not be used.

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.
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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 any direc-
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

1.1 Normal terminal stopping devices required

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 shall be permitted to allow either, but not
preventboth, the normal and final stopping device circuits
from stopping the carriage.

by 4.9.2 shall be permitted to use mechanically operated,
magnletically operated, optical, or static-type switches.

.9.1.2 Final terminal stopping devices required by
4.9.3 |shall use only mechanically operated switches for
ining platform position.

.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 of the carriage shall not affect the opera-
tion qgf the device.

4.9.2 Normal Terminal Stopping Devices. Upper and
lowell normal terminal stopping devices operated by the
carrigge shall be provided and shall be set to stop the chair
at or jnear 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
carrijge to remove power from the motor and brake
shall pe provided, except as specified in 4.9.5.

.9.3.1 They shall be set to stop the carriage after it
trave|s past the normal terminal stopping device and
beforg striking an obstruction.

.9.3.2 A slack-rope device equipped with a slack-
rope $witch of the enclosed manually reset type that shall
cause| the electric power to belrerhoved from the driving
machjne motor and brake,.if any hoisting rope becomes
slack/shall be permitted to'be used as the lower final term-
inal sfopping device:

.9.3.3 Final.terminal stopping devices shall be
mechfanically/operated. The switch contacts shall be
diredtly opened mechanically. Arrangements that
depend 61ma spring, gravity, or a combination thereof
to open\the contacts shall not be used.

4.9.5 Exceptions. Final terminal stopping‘devices are
not required for direct-plunger hydraulir driving
machines. Lower final terminal stopping dgvices are
not required where the limitations ‘ef the miachine or
runway limit the travel of the gatriage (e.g., 4 carriage
at rest on the bottom terminallanding).

4.10 Operating Devices and Control Equ
4.10.1 Operation

4.10.1.1 Opération of the chairlift from th¢ upper or
lower landing and from the chair shall be conftrolled by
control switches atall stations and shall be by mg¢ans of the
continuous-pressure type.

4.10.1.2 Controls shall be 1200 mn] (48 in.)
magimum and 380 mm (15 in.) minimum abovg the plat-
form floor or facility floor or ground level.

pment

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

oninstan-
circuit or
from con-
control is

4.10.2 Motor Reversal Protection. Wherea
taneous reversible motor is used, a protective
device shall be provided to prevent the motor
tinuing in the same direction if the reversing
activated.

4.10.3 Electrical Equipment and Wiring

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

ring shall

4.10.3.2 Electrical equipmentshall be cert{fied to the

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

4.10.3.3 The failure of any single magneti
ated switch, relay, or contractor to release in th

manner orthe fajlure of any solid-state device

ally oper-
e intended
to operate

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 stopping device unless two or more separate and inde-
pendent switches are provided, two of which shall be
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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 of the
motor if the phase rotation is in the wrong direction, or if
there is a failure of any phase.
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This protection shall be considered to be provided if a
reversal of phase of the incoming polyphase alternating
current power will not cause the driving machine motor to
operate in the wrong direction.

4.10.5 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
released until power has been applied to the driving
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically

5 PRIVATE RESIDENCE VERTICAL PLATFORM
LIFTS*

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

5.1 Runways

Runways shall be installed in accordance with 2.1.1,

21402 2 1

when any] operating device in 4.10.1 or 4.10.2 is in the
“STOP” psition and when any electrical protective
device functions.

4.10.6 [Control and Operating Circuits. The design and
installatign 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 mdintenance of an electric circuit shall not be used
for interrjuption of the power and application of the
driving-miachine 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
compressjon type.

4.10.7
Winding [}

4.10.7.1 Winding drum driving machines with rope
suspension shall be provided with a slack-rope device of
the manuglly reset type that will remove power froim'the
motor and brake if the platform is obstructed in its descent
and the syispension ropes slacken.

4.10.

Slack-Rope and Slack-Chain Devices for
rum and Roller-Chain-Type Driving Machines

f.2 Lifts with roller-chain sispension means
shall be provided with a slack-chain device that will
remove ppwer from the motor and brake if the platform
is obstrugted in its descent and_the suspension means
slacken. This device is not required to be of the manually
resettypelif the chain sprockets are guarded to prevent the
chain from becoming disengaged from the sprockets.

4.11 Code Data‘Plate

4.11.1
the A18.1

A codedata plate shall be provided thatindicates
Standard to be used for inspections and tests.

[“TE SY~T} L--.L-g, Ul 5-1.1- Ruuvva_y bUllDtl bl\.t;Ull f\.ll };ft" that
penetrate a floor must comply with 2.1.1 and.with the
building code. Only lifts installed in conforimarcg with
2.1.1 shall serve more than two landings.

5.1.1 Guarding

5.1.1.1 Upper Landing Door.\The runway shpll be
guarded at the upper landing by a door at [least
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 platforfyfloor is within 50 mm (2 in.) of that
landing.

5.1.1.12"° Door-locking devices shall comply with

2.1.1.4.1.

5.1.1.2 Fascia

5.1.1.2.1 Asmooth vertical fascia shall be provided
from the top terminal landing sill and any intermg¢diate
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 pbject
protrudes beyond the platform edge into the rupning
clearance shall be provided if the fascia is perfofated.
The device used shall be effective for the full widlth of
the platform opening and the full travel of the plaform.

5.1.1.2.4 The fascia shall meet the followinpg re-
quirements:
(a) The fascia shall be as strong as or stronger
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
deformed when a force of 550 N (125 Ibf) is applied gn any

than

100 100 L4 3 y, Ay £ 34 £
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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.).
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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 of the platform shall be
installed on the lower landing side of the platform to
prevent a wheelchair from rolling off the platform.

*See section 2 for the requirements for this equipment installed in
locations other than in or at a private residence.

(23)
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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 Theguard shall be operated with positive
cam action or provided with an electric contact that shall
stop the platformifthe guard is not fully elevated when the
platform has traveled 150 mm (6 in.) away from the lower

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
the electric

landing.

5.1.1.3.4 The guard shall withstand, without
permlanent deformation, a force of 550 N (125 Ibf)
applied on any 100 mm x 100 mm (4 in. x 4 in.) area.
This force shall not cause the height of the ramp, at
any goint in its length, to be less than 150 mm (6 in.)
measfired vertically from the surface of the platform floor.

9.1.1.4 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
operdtion of the lift. Those openings necessary for opera-
tion ghall 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.p.3.

5.1.1.5.1 Underside Platform Safety Device

The underside of the platform shall be equipped
device that, if the platform is obstructed anywhere
on itslunderside in its downward travel, shall cause elec-
tric ppwer to be removed from the drivingimachine motor
and bjrake, if provided, and cause the platform to stop its
downjward motion within 50 mm_(2 jn.).

(b)| The stroke of the device shall not be less than the
stoppjing distance of the platform. The force required to
operdte the device shall net.exceed 70 N (15 1bf).

(c) | The lift shall be petmitted to operate away from the

(a)

with 4

obstrjuction. Downward motion shall be permitted to
resunhe when the (obstruction is removed.

When the-installation conforms to the require-
0f2.1.10r2.1.2, the sensing device on the underside
platform is not required.

(d)
ment
of thd

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

(b) Deflection of the bellows due to a force of 330 N
(75 1bf) applied on any 100 mm x 100 mm (4 in. x
4 in.) 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
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power to be removed from the driving machjne motor
and brake, if provided, and causes the platfom to stop
its downward motion within 50 mm (2,in.).
(e) Downward motion shall be permitted {
when the bellows is returned to,its normal cd

0 resume
ndition.

5.1.1.5.3 Force-Sensitive Safety Device

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

(b) The device shall prevent downward mo
platform ‘whén activated by a force not to ex
(15 Ibf)sapplied anywhere on its surface.

(c)~The lift shall be permitted to operate in the upward
diréétion. Downward motion shall be permittedjto resume
when the force is removed.

ion of the
reed 70 N

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

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

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

5.1.3.1 The incline of the ramp shall be njot 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) 1in 12 for heights greater than 100 mm (4 in.)

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.

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

t-Thestructure onm which the

Rails

Guide rpils shall conform to the requirements of 5.2.1
through 5[2.5. Where standard tee rails are provided they
shall also onform to the requirements of 5.2.6 and 5.2.7.
Railjoints|shall be designed to maintain the accuracy of the
rail alignment and to withstand the stress and deflection
limitationf 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 gr explosive plants, guide rails shall be permitted
to be of seflected wood or other suitable nonmetalic miate-
rials.

5.2.1]1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shdll\be made of
open-hearth steel or its equivalent-having a tensile
strength jof not less than 380 MPa“(55,000 psi) and
having arl elongation of not less<than 22% in a length
of 50 mm (2 in.). Bolts shall'eoniform to ASTM A307.
Rivets shgll conform to ASTMVA502.

5.2.1)2 Requirements for Metals Other Than Steel.
Metals other than steel’shall be permitted to be used,
provided [the factef, of safety is not less than, and the
deflectior}s are“not more than, the values specified in
section 5 jand_provided that cast iron is not used.

(0.125 in.).

5.2.3 Guide-Rail Surfaces. Guide-rail surfacesusgd for
guiding a platform or counterweight shall be sufficjently
smooth and true to operate properly with the gdiding
members. Those surfaces that the platform or coynter-
weight safeties engage shall be smoeth and true within
the tolerances required to ensdre proper safety applica-
tion without excessive retatdation or excessive out-of-
level platform conditions.resulting.

5.2.4 Overall Length.of Guide Rails. The platform and
counterweight guide rails shall extend at the top and
bottom to prevent the guiding members from disengaging
from the guide¥ails if either the platform or counterweight
reaches its ‘extreme limit of travel.

5.2.5/Design and Strength of Brackets and Supports.
The*building construction forming the supports f¢r the
guide rails, and the guide-rail brackets, shall be dedigned
to safely withstand the application of the platform orfcoun-
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 spe¢ified.

Where necessary, the building construction shpll be
reinforced to provide adequate supports for the jguide
rails.

5.2.6 Bracket Fastenings. Guide-rail brackets sHall be
secured to their supporting structure by means of bglts or
rivets, or by welding. Fastening bolts and bolt holes in
brackets and their supporting beams shall confofm 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 sefured
to their brackets by clips, welds, or bolts. Bolts us¢d for
fastening shall be of such strength as to withstand the
forces specified in 5.2.2.2 and 5.2.5.

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 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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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.

5.3.1.10 Where 8 x 19 steel rope or 7 x 19 steel
aircraft cable is used, however, the pitch diameter of
the drums and sheaves shall be permitted to be
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
lining failure, between the rope and the remaining
sheave groove, to safely stop and hold the platform

5.3.1 General Requirements. The factor of safety,
basefl on the static load (the rated load plus the
weight of the platform, ropes, counterweights, etc.), to
be used in the design of driving machines and sheaves,
inclugling fasteners transmitting load, shall be not less
than 8 for steel, bronze, or other metals having an elonga-
tion df 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% Jn a length of 50 mm (2 in.). See section 8 for special
requifements for particular drive systems.

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

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

9.3.1.3 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagemernt
of the|coupling components in the event of failure or exces-
sive thotion in the flexible connection.

9.3.1.4 A fillet shall be provided at, any-point of
change in the diameter of driving-machine’/shafts and
sheayle shafts to prevent excessive stress concentrations
in the shafts.

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

§.3.1.6 Frictiongearing, clutch mechanisms, or
couplings shall pet . be used to connect a driving-
machjne drum or'sheave to the main driving mechanism.

§.3.1.7 Worm gearing having castiron teeth shall not
be usged gn-the driving machine.

31.8 Driving-machine chains and sprockets shall

with 125% of the rated load.

5.3.2 Hydraulic Driving Machines.(Direqgt-plunger
hydraulic driving machines, where used, shall conform
to the requirements of 8.1, exceptifor 8.1.8. Roped-
hydraulic machines shall also gonform to th¢ require-
ments of 8.1, except for 8.1.1,\8:1.4, 8.1.5.3, aId 8.1.5.7.

5.3.3 Screw Machines!\Sefew machines, w
shall conform to 8.2.

ere used,

5.3.4 Friction Machines. Friction machinps, where
used, shall conform to 8.3.

5.3.5 Machine Framework and Base. Thq machine
framewo¥rk, base, and fastenings to the Quildings,
wheresused, shall be of metal constructiop, have a
factor~of safety of not less than 5 based on |the rated
}ead, and shall be secured in place with support provided
to limit their deflections to 6 mm (0.25 in.) mgximum in
any direction under rated load. Cast iron shall n¢t be used.

5.3.6 Guiding Member Enclosures. Th¢ guiding
members shall be enclosed with a solid eng¢losure to
prevent accidental contact. If openings are nefessary in
this enclosure for operation, they shall reject 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 pecoming
loose or displaced. Beams directly supporting machinery
shall be of steel or reinforced concrete.

5.3.7.2 Overhead beams and sheaveq shall be
designed for not less than the total load on|overhead
beams, which shall be assumed to be eqyal to the
weight of all apparatus resting on the beams plus

twice the maximum load suspended from the[beams.

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.
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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
shall include the sum of the tensions in all 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

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

Means. The-driving-machine-and-suspensionmeans-shall
be enclos¢d with a solid enclosure. Any opening required
for operdtion shall reject 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
machined
drive ch{
5.3.9.1 th
5.3.9.2 s

ndirect-Drive Machines. Indirect-drive
, using V-belt drives, tooth drive belts, or
ins, shall conform to the requirements of
fough 5.3.9.3, except that the requirements of
hall be permitted to be omitted if a self-
locking drive meeting the requirements of 5.4.3 is
provided.|If multiple belts or chains are provided, they
shall be preloaded and matched for length in sets.

5.3.9

5.3.9.1.1 Belt sets shall be selected on the basis of
the manuffacturer’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 bagis of recommendations set forth in the Supple-
mentary [nformation section of ASME B29.1, using a
service faftor of 2.

1 General Requirements

5.3.9.1.3 Offset links in chain are net permitted.

5.3.9.1.4 Sprockets in a chain drive set and also a
driven sef shall be assembled onto a‘common hub, with
teeth cutip-line after assembly to.ensiire equal load distri-
bution onfall chains.

5.3.9.1.5 Tooth sheaves for a belt drive shall be
construct¢d in a mannertd énsure equal load distribution
on each belt in the set:

5.3.9.1.6 Load determination for both the beltand
chain sets|shallbe based on the maximum staticloading on
the platfofmpwhich is the full load in the platform at rest

Sprockets and toothed sheaves shall also be replaced if
worn.

5.4 Driving-Machine Brakes

5.4.1 Driving machines, excepthydraulic, shall be
equipped with friction brakes difectly attached o the
driving means through a continuous shaft, mechgnical
coupling, or toothed gearing.applied by springs, jor by
gravity, and released electrically.

5.4.2 A single ground or short circuit, a copnter
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 the¢re is
provided, a self-locking drive using a lead screw, worm,
or othet positive gearing that will stop and hold thg 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 He 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 combinatjon of
two or more means shall conform to all applicable require-
ments of the respective means unless stated othefwise.

and at a positionm I 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 continuously monitored by a broken
belt or chain device that shall function to automatically
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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 Ib), 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 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
sectign 8 for special requirements for particular drive
meang.

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

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

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

5.5.6 Lengthening, Splicing, Repairing,or Replacing
Suspension Means

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

9.5.6.2 Broken or worn-suspension chains shall not
be rejpaired. If one rope~er-chain of a set is worn or
damdged and requires‘replacement, the entire set of
ropeq or chains shall be replaced.

9.5.6.3 Ifachainorsprocketisreplaced due to wear,
all chpins 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

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.

5.6.2.1 The enclosure shall be securely fastened to
the floor and so supported that it cannotloesen pr become
displaced in ordinary service, on the_application of the
platform safety, or on buffer engagement.

5.6.2.2 The platform\enclosure shpll be so
constructed that remgvable portions cannot be
dismantled from within“the platform. Enclosufe 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 digplaced in ordinary service, on|platform
safety applicdtion, or on buffer engagement.

5.6.2.3 Panels attached to the enclosure fpr decora-
tive,or'other purposes shall not be unfastened ffom inside
the platform by the use of common tools of shall be
permitted to be removed from inside the|platform
when perforations, exceeding that which wojuld reject
a ball 12 mm (0.5 in.) in diameter, in the ¢nclosure
used for panel hanging or support have pgrmanent
means to prevent straight-through passage bgyond the
running clearance.

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

5.6.4 Useof Castlron. Castiron shall notbe yised in the
construction of any load-bearing member of th¢ platform
frame or floor other than for guide shoes and guide-shoe
brackets.

5.6.5 Floor Size. The inside net floor areq shall not

exceed 1.7 m? (18 ft%).

in a return Toop by properly made individual tapered
babbitted sockets or properly attached fittings as recom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall notbe used. Tapered babbitted rope sockets and
the method of babbitting shall conform to the require-
ments of 9.8.

5.5.8 Guarding. All suspension means shall be guarded
againstaccidental contact. Suspension means that operate
within a guide or track and travel at the same speed and in
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5.6.6 Illumination. The minimum illumination at the
landing edge of the floor with the landing door open shall
be not less than 50 Ix (5 fc).

5.7 Capacity, Speed, and Travel
5.7.1 Limitation of Load, Speed, and Travel

5.7.1.1 The rated load shall be not less than 200 kg
(450 Ib) nor more than 340 kg (750 1b).
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5.7.1.2 Platforms with floor area greater than 1.4 m?
(15 ft?) shall have a rated load of not less than 340 kg
(750 Ib).

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 shall not exceed 4 250 mm

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

(168 in.).

5.7.2 Q
rated loa
fastened i
used shal

apacity Plates. A capacity plate stating the
| shall be provided by the manufacturer and
h a conspicuous place. The letters and numerals
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 mpnufacture, and manufacturer’s name.

5.7.3
6 mm (0.

3 Letters and numerals shall be not less than
P5 in.) in height.

5.8 Safeties and Speed Governors

All plat
permitted
(a) Thd
governor
sion or su

orms shall be provided with a safety, except as
by 5.8.8.

safety shall be actuated by the action of a speed
br by the breakage or slackening of the suspen-
pport means. Where actuation is by a gevernor,
the safety] shall be set at a maximum speed 0f-0.4 m/s
(75 ft/mip).

(b) Where actuation is by breakage onslackening of the
suspensign or support means, the §afety shall be set
without delay and independent of the speed governor,
if provided.

(c) Whegn screw drive machines are used, safeties and
speed governors conforming-to 5.8.1 shall be permitted.

(d) Safgty parts shall*conform to the requirements of
5.8.2. Governor ropes,where provided, shall conform to
the requifements‘of,5.8.3.

(e) Where hoisting ropes are used, the application of
safeties shall conform to the requlrements of 5.8.4.

(f) Thelapplicatio
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
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drums, leading sheaves, and their supporting brackefs and
safety-jaw gibs, shall have a factor of safety of notlless than
3.5, based on the ultimate strength of the material, and the
materials used shall have an elongation ‘of not lesg than
15% in a length of 50 mm (2 in.). Forged, cast, or wlelded
parts shall be stress relieved.

5.8.2.2 Springs shall be pefmitted to be used |n the
operation of platform or couniterweight safeties. Where
used, and where partiallytleaded prior to safety operation,
the loading on the sprihg shall not produce a fiber ptress
exceeding one-halfthe-€lastic limit of the material. During
operation of the safety, the fiber stress shall not ekceed
85% of the elastic limit of the material. Helical springs,
where used)\shall be in compression.

5.8;2.3 Safety-rope drums, leading sheaved, and
theix'supporting brackets and safety-jaw gibs shpll be
permitted to be made of cast iron and other miletals,
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 spfety-
rope drum, shall be not less than 3 mm (0.125 in.) in
diameter and shall be made of corrosion-resistant
metal. The factor of safety of the rope shall be nat less
than 5. Tiller-rope construction shall not be used.

5.8.2.5 The factors of safety shall be based upgn 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 Materlal and Factor of Safety Governor

ropes

g 3 Ze, Or
stamless steel. They shall be of a regular lay construction
and notless than 6 mm (0.25 in.) in diameter. The factor of
safety of governor ropes shall 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.


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

ASME A18.1-2023

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 s

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-

et Ctro—oO—nt

5.8.5 Means of Application. Safeties shall be applied
mechpnically. Electric, hydraulic, or pneumatic devices
shall|not be used to apply the safeties required by
sectign 5, nor to hold such safeties in the retracted posi-
tion.

5.8.6 Level of Platform on Safety Application. The
appli¢ation of a Type A or Type B safety to stop the plat-
form,|with its rated load centered on each quarter of the
platfdrm floor symmetrically with relation to the center
line of the platform floor, shall not cause the platform to be
outofllevel more than 30 mm/m (0.375 in./ft) in any direc-
tion.

5.8.7 Release. When platform safeties are applied, no
decrease in tension in the governor rope nor motion of the
platfdrm in the down direction shall release the safeties,
but suich safeties shall be permitted to be released by the
motign of the platform in the up direction.

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

(a)] direct-plunger hydraulic driving machinés

(b)] other drives (see 5.3) that do not Gis¢*a flexible
suspgnsion means, provided that the failure of a single
drivel component cannot result in the' platform over
speedling or the floor going out'\of level more than
30 mm/m (0.375 in./ft) in any-/direction, and said
failurg would cause the platform to stop by application
of a dafety switch or equivalent means

5.9 Terminal Stopping Devices

5.9.1 Normal‘terminal stopping devices required by
5.9.2 phall use{mechanically operated, magnetically oper-
ated, pptical, o1 static-type switches. Final terminal stop-
ping deyices required by 5.9.3 shall use only mechanically
operdted switches for determining platform position.

ally reset type, which shall cause the electric-pgwer to be
removed from the driving machine motor and-bfake if any
hoisting rope becomes slack, shall be permitted to be used
as the lower final terminal stopping.deVice.

shall be
t shall be
ents that
n thereof

5.9.4 Final terminal stopping devices|
mechanically operated. The\switch contact
directly opened mechanically. Arrangem
depend on a spring, gravity, or a combinatid
to open the contacts.shall not be used.

5.9.5 The final\terminal stopping device|shall not
control the sate controller switches as the norjmal term-
inal stoppifg devices unless two or more separate and
independent switches are provided, two of which shall
be closed to complete the driving-machine notor-and-
brake*circuit in either direction of travel.

5.9.5.1 Where a two- or three-phase al
current driving machine motor is used, thesg
shall be of the multipole type.

fernating-
switches

5.9.5.2 The control shall be so designed anf installed
that a single ground or short circuit shall be pefmitted to
allow either, but not prevent both, the normal and final
stopping device circuits from stopping the plqtform.

5.9.5.3 The operation of the final terminall stopping
device shall prevent movement of the platfoym by the
operating devices in both directions of travel.

5.9.6 Final terminal stopping devices are not required
for direct-plunger hydraulic driving machines. Jower final
terminal stopping devices are not required yhere the
limitations of the machine or runway limit the travel
ofthe platform (e.g., a platform at rest on the bottom term-
inal landing).

5.9.7 A lower normal terminal stopping deyice is not
required for direct-plunger driving machines where the

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

5.9.2 Exceptas 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
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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 Controls shall be 1200 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

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 Anemergency stop switch shall be provided
in the platform and located in or adjacent to each platform

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 emefgency 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 desigh 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 mdintenance of an electric circuit shall not be used
for interrjuption of the power and application of the
machine brake at terminal landings or for stopping the
machine yhen the safety applies.

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

5.10.3.3 The failure of any single.magnetically oper-
ated switdgh, relay, or contactor to felease 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 accidentalgrounds shall not permit the
lift to start if this failuré renders ineffective any electrical
protectivd device.

5.10.4 Motor.Reversal Protection. Where a noninstan-
taneous re¢versible motor is used, a protective circuit or

device shall be provided to prevent the motor from con-

operating paner.

5.10.6.2 When opened, this switch shall cauj
electric power to be removed from the’dri
machine motor and brake.

e the
ving-

bf the
rating

5.10.6.3 Emergency stop switches shall be
manually opened and closed type and have red ope
handles or buttons.

5.10.6.4 They shall be)conspicuously and p
nently marked “STOR” and shall indicate the “S
and “RUN” positions.

Prma-
TOP”

5.10.6.5 Switches shall be positively ogened
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 requirgd by
5.10.2.1.

5.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Madhines

5.10.7.1 Winding drum driving machines withj rope
suspension shall be provided with a slack-rope device of
the manually reset type that will remove power from the
motor and brake if the platform is obstructed in its d¢scent
and the suspension ropes slacken.

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

to be
s are
baged

5.10.7.3 The slack-chain device is not required
of the manually reset type if the chain sprocket
guarded to prevent the chain from becoming disen
from the sprockets.

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.
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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 equipmentshall 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
[1zed personne O I'alse OrI el Ul pld 111 INanu-

ally im the event of power failure, unless standby (emer-

gency{) power is provided.

OW e P O

5.10.10.2 The means to raise or lower the platform
shall pe capable of being accessed and operated without
work]ng directly above the platform.

5.11 [Code Data Plate

dode 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
consfruction that the letters and figures stamped,
etchdd, cast, or otherwise applied to the face shall
remaln permanently and readily legible.

5.11.3 The height of the letters and figures shall be nat
less than 3 mm (0.125 in.).

6 PRIVATE RESIDENCE INCLINED PLATFORM
LIFTS®
Sedtion 6 applies to inclined platform lifts where

installed in or at a private residence foruse by the mobility
impaired.
6.1 Runways

6.1{1 Clearances

6.1.1.1 Clearances between the platform and adja-
cent jurfaces 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
platfdrm facing the upper landing be more than 600 mm
(24 iIIl.) abeve a step or landing as measured vertically.

6.1.3 Pipesin Runway Vicinity. 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 is installed shall be capable of safely
supporting the loads imposed.

6.1.5 Reserved

6.2.1 Material. Platform guide rails shall'bg of metal
construction. Steel construction shall conform|to the re-
quirements of 6.2.1.1. Metals other than steel shall
conform to the requirements of 6,252. Guide-ralil surfaces
shall conform to the requirements of 6.2.1.3.

6.2.1.1 Requirementsfor Steel, Where Used

6.2.1.1.1 Rails/brackets, fishplates, and rail clips
shall be made of openchearth steel or its equivalgnt having
atensile strength efnotless than 380 MPa (55,000 psi) and
having an elofigation of not less than 22% in g length of
50 mm (2-n.):

6.2.1.1.2 Bolts shall conform to ASTM
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 ta be used,
provided the factor of safety is not less tham, and the
deflections are not more than, the values specified in
section 6, and provided that cast iron is not uysed.

A307.

6.2.1.3 Guide-Rail Surfaces

6.2.1.3.1 Guide-rail surfaces used for
platform or counterweight shall be sufficient
and true to operate properly with the guiding

guiding a
y smooth
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 ensufe proper
safety application without excessive retardation or exces-
sive out-of-level platform conditions resulting|

6.2.2 Location. The top and bottom ends of dach 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 epds of the

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.

5See section 3 for the requirements for this equipment installed in
locations other than in or at a private residence.
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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
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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
guide-rail
as building beams and walls, shall be capable of resisting
the horizontal forces imposed with a total deflection at the
point of spupport not in excess of 3 mm (0.125 in.).

6.2.4 Ractor of Safety. The factor of safety used in the
design of guide rails shall be notless than 5, based on rated
load.

6.2.5 Anchoring. The supporting tracks or guide rails
shall be s¢curely anchored to the stairs, floor surface, or
sidewalls.

6.3 Driving Means and Sheaves

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

(b) tragtion

(c) ropgd sprocket

(d) chajin sprocket

(e) scregw

(f) rack and pinion

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

(i) levelr hydraulic

(j) levefr 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 design of
driving machines and shéaves shall be not less than 8
for steel, pronze, or ether 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 réquirements for particular drive systems.

6.3.1.4 Where flexible couplings are used to transmit
load, means shall be provided to prevent disengagement
ofthe coupling components in the event of failure 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.

b3 b >A43 Aa H tHRS—SHed —gears,
couplings, and other members, and that trapsmit
torque, shall be provided with tight-fitting keys:
6.3.1.7 Friction gearing, clutch mechanisms, or

couplings shall not be used to connect a drfiving
machine drum or sheave to the main driving mechgnism.

6.3.1.8 Gearing having cdst iron teeth shall rjot be

used on the driving machine;

shall
ns to

6.3.1.9 Driving-machine chains and sprockets
be of steel and shall conform in design and dimensi
the requirements ©f ASME B29.1.

6.3.1.10 Winding drums, traction sheaves, ovefhead
sheaves, and\déflecting sheaves shall be of cast irfon or
steel, of a'pitch diameter of not less than 30 timg¢s the
diametén of the suspension ropes.

6.3.1.10.1 Where 8 x 19 steel rope or 7 x 19 steel
aircraft cable is used, the pitch diameter of drumfs 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 machfined.

6.3.2 Hydraulic Driving Machines

hines,
f 8.1,

6.3.2.1 Direct-plunger hydraulic driving mac
where used, shall conform to the requirements d
except 8.1.3.

6.3.2.2 Roped-hydraulic machines shall conform to
the requirements of 8.1, except for 8.1.1, 8.1.4, 8.1.5.8, and
8.1.5.7.

6.3.3 Screw Machines. Screw machines, where
shall conform to 8.2.

used,

6.3.4 Friction Machines. Friction machines, yhere
used, shall conform to 8.3.

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.
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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 Indirect-Drive Machines. Indirect-drive
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 of 6.3.6.2
shall be permitted to be omitted if a self-locking drive
meeting the requirements of 6.4.2 is provided. If multiple
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
safetyof 10

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

6.3.6.1.2 Chain and sprocket sets shall be selected
on the basis of recommendations set forth in the Supple-
mentpry Information section of ASME B29.1, using a
servige 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
h set shall be assembled onto a common hub, with
cut in-line after assembly to ensure equal load distri-
h on all chains.

6.3.6.1.5 Tooth sheaves for a belt drive shall be
constfucted in a manner to ensure equal load distribution
on eath beltin the set. Load determination for both the belt
and dhain sets shall be based on the maximum static
loadipg on the platform, which is the full load in the plat-
form ptrestand ata 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 shdlb be
guarded to protect against accidental contacti.and to
prevent foreign objects from interfering with\drives.

drive
teeth
butio

§.3.6.2 Monitoring and Brake Location

6.3.6.2.1 Each belt or chdih‘in a set shall be
continuously monitored by a(byoken belt or chain
devige that shall function tgd automatically interrupt
powelrr 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
locat¢d on the traction sheave or drum assembly side
of the drivingzmachine so as to be fully effective if the
entirg belt set or chain set should break.

6.4 Driving-Machine Brakes

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 Steeltapes 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 ekerted 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 steel ropes and the drivirjg means
between the machine and counterweight is gn endless
roller-type chain, the factor of safety of syich chain
shall be not less than 8, based on the rated|load. See
section 8 for special requirements of particyilar drive
systems.

6.5.3 Arc of Contact of Suspension Means op Sheaves
and Sprockets

6.5.3.1 Thearcof contact ofa wire rope onatraction
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

6.4.1 Driving machines, except hydraulic, shall be
equipped with electrically released spring-applied
brakes directly attached to the driving means through
a continuous shaft, mechanical coupling, or toothed
gearing.

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.
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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 of the rope on the drum when the platform or
counterweight has reached its limit of possible overtravel.

6.5.5 Securing Suspension Ropes to Winding Drums.
The drum ends of wire ropes shall be secured on the inside
of the drum of winding drum machines by clamps, tapered


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

ASME A18.1-2023

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

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.

damaged|and requires replacement, the entire set of
ropes or ¢hains shall be replaced.

6.5.6
all chains

3 Ifachainorsprocketisreplaced due to wear,
and sprockets shall be replaced.

6.5.7 Rastening 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 recomimended by wire rope manufacturers.

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

6.5.7

6.5.8 Quarding. All moving suspension means shall be
guarded against accidental contact. Suspension means
that operpte within a guide or track and travel at the
same spegd and in the same direction as the platform
shall be cpnsidered suitably guarded.

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

6.6 Platforms

6.6.1 Arame and Floor. The frame shall*be of metal
construction and have a factor of Safety of not less
than 5 bdsed on the rated load./The floor shall be of
metal or wood construction with“ahonskid 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 djsplaced‘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

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

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

6.6.5 Material. Metals*having an elongation df less
than 20% in a length of 50 mm (2 in.) shall npt be
used in the constfuction of any member of the frame
or floor.

6.6.6 Glass on Platforms. Glass shall be permitted to
be used onplatforms subject to the requirements of §.6.6.1
through’6.6.6.4.

6.6.6.1 Glass shall be installed and guarded sd
provide adequate protection for passengers in caf
glass panels break or are dislodged.

as to
e the

6.6.6.2 Glass shall be so mounted in the struct
that the structure, including the glass in place, shall
stand the required lift tests without damage.

ire so
with-

6.6.6.3 Glass greater than 0.1 m? (1 ft?) in arda and
abutting panels whose total area is greater than 01 m?
(1 ft*) shall be laminated glass as defined by [ANSI
Z97.1 or 16 CFR, Part 1201, Section 1201.2 or shpll be
glass bonded to a nonpolymeric coating, sheeting, or
film backing having a physical integrity to hold theg frag-
ments when the glass breaks.

6.6.6.4 Glass shall be tested and conform fo the
acceptance criteria for laminated glass as specified in
ANSI 7Z97.1 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.

removable portions cannot be dismantled from within 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.

50

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
(6in.) high shall be provided on the lower access end of the
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.

6.7.1.2 The rated load shall be not less than 200 kg
(450 Ib) and not greater than 340 kg (750 Ib).

6.7.1.3 Platforms with a floor area greater than
1.4 m? (15 ft%) shall have a rated load of 340 kg (750 Ib).

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).

.6.8.3 The guard shall be operated by a positive
cam faction or it shall be provided with an electric
contdct that will stop the movement of the platform
withip 150 mm (6 in.) of travel away from the lower
landipg if the guard has failed to rise to its guarding posi-
tion.

6.6.8.4 A retractable platform-mounted ramp shall
be pefmitted to be used in lieu of the retractable platform
guard.

64.6.8.5 Guards of at least 150 mm (6 in.) in height
shall be provided on the sides of the platform not used for
accesp.

6.6.8.6 Guards and ramps, in their guarding posi-
tion, phall withstand, without permanent deformation,
a forge of 550 N (125 1bf) applied on any 100 mm x
100 mm (4 in. x 4 in.) area. This force shall not cause
the hpight of the ramp, at any point in its length, to be
less than 150 mm (6 in.) measured vertically from the
surfage of the platform floor.

4.6.8.7 Means shall be provided to prevent the
wheeflchair 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
edgeq of the platform floor facing the upper and lower
landings shall’bé equipped with a device that will stop
the platforin traveling within a distance of 50 mm (2
in.) off legsiifitis obstructed in its travel in either direction.

6.7.2 Limitation of Angle. Guide rails of tifacks 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 verticgl rise of
500 mm (20 in.) at any angle\shall be permitfed.

6.7.3 Capacity Plate, A capacity plate statipg the ca-
pacity and rated load shall be furnished by thel manufac-
turer and fastened ina conspicuous place on the device.
Letters and numbers shall be notless than 6 mnp (0.25 in.)
in height.

6.7.4 DataPlates. A data plate shall be provifded by the
manufacturer and securely fastened in a copspicuous
placé The plate shall state the rated speed, rpted 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 hydraL:Ilic lifts or
self-locking drives using a lead screw or othdr positive
gearing that will stop and hold the carriage with rated
load within 100 mm (4 in.) of down travel affer power
is removed.

6.8.1.2 The safety shall be actuated by the pction of a
speed governor or by the breakage or slackenling 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 by breakage or $lacking of
the suspension or support means, the safety shall be set

The force required to operate the device shall not exceed
70 N (15 1bf).

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
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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  tobe out oflevel more than 30 mm/m (0.375 in./ft) in any
Safety Parts and Rope Connections direction.

6.8.2.1 Parts of safeties, except springs, safety rope 6.8.4.2 Release. When platform safeties are applied,
drums, leading sheaves, and their supporting brackets and no decrease in tension in the governor rope nor motion of
safety-jaw gibs, shall have a factor of safety of notless than the platform in the down direction shall release the safe-
3.5, based on the ultimate strength of the material, and the ties, but such safeties shall be permitted to be released by
materials used shall have an elongation of not less than the motion of the platform in the up direction.
15% in a length of 50 mm (2 in.). Forged, cast, or welded
parts shall be stress relieved. 6.9 Terminal Stopping Devices

6.8.2|2 Springs shall be permitted to be used in the 6.9.1 General Requirements. Normal terminal|stop-
operation| of platform or counterweight safeties. Where  ping devices shall comply with 6.9.1.1 through|6.9.1.3.
used, and where partially loaded prior to safety operation,
the loadinlg on the spring shall not produce a fiber stress
exceedingone-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, 6.9.1.2 Final terminal stopping devices required by
where us¢d, shall be in compression. 6.9.3 shall use only mechanically operated switchps for
determining platform paosition.

6.9.1.1 Normal terminal stopping devices required
by 6.9.2 shall be permitted to use mechanically opefated,
magnetically operated, optical, or static-type switdhes.

6.8.2(3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs shall be 6.9.1.3 Terminal-stopping devices that are lgcated
permitted to be made of cast iron and other metals on the platform or/in the runway shall be of the endlosed
provided [such parts have a factor of safety of not less  type and securely mounted in such a manner so tha hori-
than 10. zontal movement of the platform shall not affect the dpera-

) tion of the device.
6.8.2{4 Rope used as a connection from the safety to

the goverhor rope, including rope wound on the safety- 6.9.27Normal Terminal Stopping Devices. Uppgr and
rope druin, shall be not less than 3 mm (0.125 in.) in lowerinormal terminal stopping devices operated by the
diameter|and shall be made of a corrosion-resistant platform shall be provided and shall be set to stdp the
metal. The factor of safety of the rope shall be not less \~platform within a tolerance of 12 mm (0.5 in.) ¢f the

than 5. Tiller-rope construction shall not be used. upper and lower terminal landings under rated loading
to zero loading conditions.
6.8.2(5 The factors of safety shall be based on.the
maximun] stresses developed in the parts durihg’the 6.9.3 Final Terminal Stopping Devices. Final terminal

operation| of the safety when stopping rated lead from stopping devices shall comply with 6.9.3.1 through 6(9.3.6.

governor-ripping speed. 6.9.3.1 Upper and lower final terminal stopping

6.8.2l6 Safety-rope leading-shedve brackets and  devices operated by the platform to remove power
other safgty operating parts shall not.Be attached to or ~ from the motor and brake shall be provided, exc¢pt as
supported by wood members. specified in 6.9.3.7 and 6.9.3.8.

6.8.3 Material and Factor‘of) Safety. Governor ropes 6.9.3.2 Final terminal stopping devices shall pe set
shall be of iron, steel, Mon&lmetal, phosphor bronze, or to stop the platform after it travels past the normal term-
stainless gteel. They shall'be of a regular-lay construction ~ inal stopping device and before striking an obstruftion.
and notlegs than 6 mm\(0.25 in.) in diameter. The factor of
safety of governor ropes shall be not less than 5. Tiller-
rope congtruction, shall not be used.

6.9.3.3 A slack rope device equipped with a plack-
rope switch of the enclosed manually reset type that shall
cause the electric power to be removed from the dfiving

6.8.4 l\ﬂeans of Application. Safeties shall be applied machine motor and brake if any hoisting rope bedomes
mechanically. Electric, hydraulic, or pneumatic devices term-

shall not be used to apply the safeties required by inal stopping device.
section 6, nor to hold such safeties in the retracted posi-
tion.

6.9.3.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
6.8.4.1 Level of Platform on Safety Application. The = directly opened mechanically. Arrangements that
application of a Type A or Type B safety to stop the plat- depend on a spring, gravity, or a combination thereof
form with its rated load centered on each quarter of the ~ to open the contacts shall not be used.
platform floor symmetrically with relation to the center-
line of the platform floor shall not cause the platform floor
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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.

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

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
inst:;lled that a single ground or short circuit shall be
permfitted to allow either, but not prevent both, the
normgpl and final stopping device circuits from stopping
the platform.

4.9.3.7 Final terminal stopping devices are not
requifed 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
runwpy limit the travel of the platform (e.g., a platform
at redt 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 pjatform shall be controlled by control switches at all
stations and shall be by means of the continuotis-pressure

type.

4.10.1.2 Controls shall be 1,200 mm (48 in.)
maximum and 380 mm (15 in.) minimum above the plat-
form [floor or facility floor or ground level.

.10.1.3 Operating devices'shall be designed so that
both the “UP” and “DOWN” ¢ircuits cannot be operated at
the sgme time.

6.10.2 AttendantOperation. Attendantoperation shall
be pdrmitted te-be provided. Where provided, it shall
conform to theequirements of 6.10.2.1 through 6.10.2.3.

10231 The attendant shall operate the lift by
means of a continuous-pressure switch located on a

for-interruption-of-the-poweran jon of the
machine brake at terminal landings or for.‘stdpping the
machine when the safety applies.

6.10.3.2 If springs are used to aCtuate|switches,
contactors, or relays to break thé)circuit to stpp the lift
at the terminal landing, they shall be of the festrained
compression type.

6.10.3.3 The failure:ef'any single magneti
ated switch, relay, or.contactor to release in thg
manner; the failure of any solid-state device to pperate as
intended; the occurrence of a single accidental ground; or
combinatiop-efaccidental grounds shall not perpit the lift
to start if this failure renders ineffective any|electrical
protective device.

6.10.4 Motor Reversal Protection. Wherear
taneous reversible motor is used, a protective
device shall be provided to prevent the motor
tinuing in the same direction if the reversing
activated.

ally oper-
intended

oninstan-
circuit or
from con-
control is

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 pfevent 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 protegtion shall
be considered to be provided if a reversal of pHjase of the
incoming polyphase alternating current powdr will not
cause the driving machine motor to operdte in the
wrong direction.

6.10.6 Electrical Equipment and Wiring

6.10.6.1 All electrical equipment and w
conform to the requirements of NFPA 70.

ring shall

control box on the free end of a detachable, flexible
cord notmore than 1 500 mm (60 in.) in length. A manually
reset emergency stop switch shall also be provided in the
control box.

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

6.10.2.3 Where the equipment operates on a straight
flight of stairs, and where the platform is within sight
during its entire travel, provisions shall be permitted
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6.10.6.Z 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 if the platform is obstructed inits 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.

6.11.2 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 PRIVATE RESIDENCE INCLINED STAIRWAY
CHAIRLIFTS®

6.10.8 Emergency Stop Switch

6.10.8.1 Anemergency stop switch shall be provided
in the platform and located within reach of the passenger
whether {itting in a wheelchair or sitting on the folding
seatand lgcated 1 200 mm (48 in.) maximum and 380 mm
(15 in.) njinimum 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 pperating 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 shall be positively opened
mechanically, and their opening shall not be solely depen-
dent on springs.

6.10.B.5 An emergency stop switch shall not be
provided jon any landing control, except as requiredcby
6.10.2.

6.10.9 [Release and Application of Driving-Machine
Brake. Dyjiving-machine brakes shall nothe electrically
released pntil power has been applied-to the driving
machine motor. All power feed lines to the brake shall
be opened, and the brake shallapply automatically
when any operating device dmy6:10.1.1 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 orsaudthorized personnel from a position
outside thie platform to raise or lower the platform manu-
ally along| the.path of travel.

Section 7 applies to inclined stairway chairliftsyhere
installed in or at a private residence for use by‘the'mability
impaired.

7.1 Runways

7.1.1 The structure on whichithe equipmentisinsjalled
shall be capable of safely supperting the loads imposed.

7.1.2 The installation,ef electrical equipmen|t and
wiring shall conform te_the requirements of NFPA 70.

7.1.3 Electricalequipment 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 se¢urely
anchored to the stairs, floor surface, or sidewall. The factor
of'safety used in the design of the guide rails and fracks
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 u$ed in

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.

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.

©See section 4 for the requirements for this equipment installed in
locations other than in or at a private residence.

(23)
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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.

aircrgft cable is used, the pitch diameter of the drums and
sheaves shall be permitted to be reduced to 21 times the
diaméter of the rope or cable.

7.3.1.3.3 Where the grooves are used to transmit
poweyr, sufficient traction shall be provided between the
rope pnd groove and, in the event of nonmetallic lining
failuie, between the rope and the remaining sheave
groove, to safely stop and hold the chair with 125% of
the rgted load.

7.3{2 Hydraulic Driving Machines

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

7.3.2.2 Roped-hydraulic machines shall conform to
the rdquirements of 8.1, except for 8.1.1, 8.1.4,8.1.5.3, and
8.1.5.].

7.3
shall

3 Screw Machines. Screw machines, where useéd,
conform to 8.2.

7.3.4 Friction Machines. Friction machinés, where
used,|shall conform to 8.3.

7.3.5 Location of Power Unit and Alignment and
Guardling 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
sheavies and sprockets shall be so placed that the rope
or chigin travels in thewproper alignment. All sheaves
and sprockets shall be‘énclosed or guarded.

7.3.6 Indirect-Drive Machines. Indirect-drive
machlines, using V-belt drives, tooth drive belts, or
drive chainsyshall conform to the requirements of
7.3.6.]l through 7.3.6.3, except that the requirements of
7.3.6]2\shall be permitted to be omitted if a self-

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.

ive shall be
constructed in a manner to ensure equal load distribution
on each beltin the set. Load determinationforbdth the belt
and chain sets shall be based on the maximum static
loading on the carriage, which is the full lopd on the
chair at rest and at a positientin 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 contdct 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 se
continuously monitored by a broken belt|or chain
deyice 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 excessiyely slack.

7.3.6.2.2 The driving-machine brak¢ shall be
located on the traction sheaves or drum assembly side
of the driving machines so as to be fully effegtive if the
entire belt set or chain set should break.

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

t shall be

ne beltor

7.4 Driving-Machine Brakes

7.4.1 Adriving-machine brake directly attadhed 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.

Z.4.2 742 A machinebrakeisnot rnqnirnr] if there is

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.
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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

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
(2501b) for a one-seatlift and notless than 180 kg (400 Ib)
for a two-seat lift.

7.7.1.3 The speed, as measured along the incline,

used as suspension means. Where wire ropes are used, the
diameter ghall be not less than 6 mm (0.25 in.). Where
aircraft cble is used, the diameter shall be not less
than 3 min (0.125 in.).

7.5.2 Factors of Safety

7.5.2
have a fa

1 The suspension and support means shall
Ctor of safety of not less than 7 based on the
tension in the rope, cable, chain, or forces exerted on
the hydrafulic cylinder, screw drive, or rack and pinion
when raiding the rated load.

7.5.2
suspend
between
roller-tyj
shall be 1
section 8
systems.

753
more ch
and a wol
sprockets

2 When the carriage and counterweight are
bd by steel ropes and the driving means
he machine and counterweight is an endless
e chain, the factor of safety of such chain
ot less than 8, based on the rated load. See
for special requirements for particular drive

Fjeplacement of Chains and Sprockets. If two or
ains are used as a suspension or support means
n chain or sprocket is replaced, all chainsand
must be replaced.

7.6 Chaifs and Seats

Each chiir shall be provided with a foet/platform, seat,
and seat belt. At least one handgrip shall be provided.

7.6.1 Qhair Truck and Guides. The chair shall be
securely [anchored to a truck that supports it. The
truck shafl be restrainedyini*a track or on a guide-rail
assembly.

7.6.2 Factors of Safety. The factor of safety used in the
design of fthe carriage and truck shall be not less than 5
based on fthe(rated load.

7.6.3

1f thae footract ic
—H—tRe—+00HFestiS

shall-net-exceed-02—m/fs{40-Ff/min)

7.7.2 Limitation of Angle of Inclination. Guiderails or
tracks shall not be installed on an incline greater thian 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 rfse 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 manufactur¢r and
fastened in a conspicudusplace 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 thanu-
facturer and securely fastened in a conspicuous place.

4.7.4.2 The data plate shall state the rated dpeed,
rated load, suspension or support means, date of rnanu-
facture, and manufacturer’s name.

7.7.4.3 Letters and numerals shall be not les§ 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 actiof of a

speed governor.

7.8.1.2 All carriages shall be provided with a dafety,
except for platforms of direct-plunger hydraulic lifts or
other drive systems that are designed so thdt the
failure of any single drive component cannot result in
the platform overspeeding.

nofa
bf the

7.8.1.3 The safety shall be actuated by the actig
speed governor or by the breakage or slackening
suspension or support means.

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 pointin its travel shall
the edge of the footrest facing the upper landing be more
than 600 mm (24 in.) above the step or landing as
measured vertically.
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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

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 nor motion of the
chair in the down direction shall release the safeties, but
such safeties shall be permitted to be released by the

drump, leading sheaves, and their supporting brackets and
safety-jaw gibs, shall have a factor of safety of notless than
3.5, based on the ultimate strength of the material, and the
materials used shall have an elongation of not less than
15% 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
operdtion of chair or counterweight safeties. Where used,
and where partially loaded prior to safety operation, the
loadipg on the spring shall not produce a fiber stress
excegding 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.
Helicgl 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
permiitted to be made of cast iron and other metals,
provided such parts have a factor of safety of not less
than [L0.

7.8.2.4 Rope used as a connection from thesaféty to
the gpvernor rope, including rope wound on'thé safety-
rope |[drum, shall be not less than 3 mm (0125 in.) in
diampter and shall be made of a cogrosion-resistant
metal The factor of safety of the rope-shall be not less
than b. Tiller-rope construction shall’not be used.

7.8.2.5 The factors of sdfety shall be based on the
maxijum stresses developed in the parts during the
opergtion of the safety when stopping rated load from
govelnor-tripping speed:

7.8.2.6 Safety-rope leading-sheaves brackets and
other]| safety operating parts shall not be attached to or
supported bywood platform members.

7.8
shall

3:-Material and Factor of Safety. Governor ropes

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 staticétype switches.

Final terminal stopping.devices required by [7.9.3 shall
use only mechanically ‘operated switches for dgtermining
chair position.

Terminal stopping devices that are located on the chair
or in the runway shall be of the enclosed type and securely
mounted ifpsuch a manner so that horizontal mgvement 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 terminalf stopping
devices operated by the chair shall be proyided and
shall be set to stop the chair at or near the ypper and
lower terminal landings under rated loadirlg to zero
loading conditions.

7.9.3 Upper and Lower Terminal Stopping|Devices

7.9.3.1 Upper and lower final terminall stopping
devices operated by the chair to remove power from
the motor and brake shall be provided, except a$ specified
in 7.9.6.

7.9.3.2 They shall be set to stop the chgir 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 typg that shall
cause the electric power to be removed from the driving
machine motor and brake if any hoisting ropg¢ becomes
slack shall be permitted to be used as the lower final term-

inal stopnnina davica
Hiar—SteppEaeyiee:

< Uf il Ull, DtCC}, Muucl lllcta‘l, PhUDPhUl bl UIIZT, Ul
stainless steel. They shall be of a regular-lay construction
and notless than 6 mm (0.25 in.) in diameter. The factor of
safety of governor ropes shall be not less than 5. Tiller-
rope construction shall not be used.

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.
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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 that depend 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 7.10.4 Phase Reversal and Failure Protection. Chair-
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
ifthere is a failure of any 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
7.9.5.2 Where a two- or three-phase alternating- operate in the wrong direction.

current dppx i i . i
shall be of the multipole type.

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.

7.10.5 Release and Application of Driving-Makchine
Brake. Driving-machine brakes shall not be_€lectyically

7.9.5]3 The control shall be so designed and installed released until power has been applied to-the drjving-
that a single ground or short circuit shall be permitted to machine motor. All power feed lines tojthe’brake| shall
allow either, but not prevent both, the normal and final be opened, and the brake shall apply- automatjcally
stopping ¢levice circuits from stopping the chair. when any operating device in 7.10.1vor 7.10.2 is |n the
“STOP” position and when any electrical protgctive

7.9.6 Hinal Terminal Stopping Devices Exceptions. device functions.

Final terminal stopping devices are not required for
direct-pllrlger hydraulic driving machines. Lower final 7.10.6 Control and Operating Circuits. The design and
terminal ftopping devices are not required where the installation of the control and operating circuits| shall
limitation]s of the machine or runway limit the travel conform to the requikements of 7.10.6.1 and 7.10.p.2.

of the chalr (e.g., a carriage at rest on the bottom terminal

landing). 7.10.6.1 Control systems that depend on the comple-

tion or maintenance of an electric circuit shall not bg used
for interruption of the power and application ¢f the

7.10 Opgrating Devices and Control Equipment 0l : : ,
driving-machine brake at terminal landings or for|stop-

7.10.1 Dperation ping:thé machine when the safety applies.
7.10.1.1 Operation of the lift from the landings and 7.10.6.2 If springs are used to actuate swifches,
chair shal] be controlled by control switches at all stations ¢dntactors, or relays to break the circuit to stop the lift
and shall be by means of the continuous-pressure type,.. ™ at the terminal landing, they shall be of the restrpined

7.10[1.2 Controls shall be 1220 mm (48.in.)  compression type.
maximum| and 380 mm (15 in.) minimum above theplat- 7.10.7 Slack-Rope and Slack-Chain Devicds for

form flooy or facility floor or ground level. Winding Drum and Roller-Chain-Type Driving Madhines

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.

7.10.7.1 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
7.10.2 [Motor Reversal Protection. If an instanta- motor and brake if the car is obstructed in its descent and
neously reversible motor is'not used, a protective the suspension ropes slacken.
device or circuit shall be\provided to prevent the
motor from continuing inthe same direction if the rever-
sing contyol is actuated.

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 far is
7.10.3 Electrical-Equipment and Wiring obstructed in its descent and the suspension means
slacken. This device is not required to be of the manually
7.10.3.1_All electrical equipment and wiring shall  reset type ifthe chain sprockets are guarded to prevent the
conform tlo irements o i i ceonte—disetraet e—sprockets.

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

7.11 Code Data Plate

7.11.1 Acodedataplateshall be provided thatindicates

7.10.3.3 The failure of any single magnetically oper-
g Y SIng & yop the A18.1 Standard to be used for inspections and tests.

ated switch, relay, or contractor to release in the intended
manner; the failure of any solid-state device to operate as 7.11.2 The data plate shall be in plain view, securely
intended; or the occurrence of a single accidental ground  attached on the main line disconnect or on the controller.
or combination of accidental grounds shall not permit the

lift to start if this failure renders ineffective any electrical

protective device.
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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.).

8 DRIVING MEANS

Seqtio O COIIta
driving means where referenced by other sections of
this Standard.

8.1 Hydraulic Driving Means

8.1.1 Hydraulic Jack and Connections. Where
multiple hydraulic jacks are used, they shall be hydrau-
licallyf 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 lg¢ss than 4.

Thé 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 fonform 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 lessthan three
hydrdulic jacks shall be suspended with no fewer than two
wire [ropes per hydraulic jack. Where three or more
hydraulic jacks are used, one rope per jack shall be
permjitted to be used. Should on'e hydraulic jack
become disconnected, the remaining jacks shall be
capaljle of supporting the lgad without exceeding allow-
able platform frame stresses or hydraulic jack stress.

8.1.3.2 Attachmentofthe platform to the suspension
meanp shall confofm to the following:

(a)] Where platforms are suspended by hoisting ropes
attached towthe platform frame or to the overhead
supporting beams by means of rope shackles, the shackles
shall perattached to steel hitch plates or to structural or

(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 shall conform to the requirements of the
corresponding ASTM specification.

N Tl Lieode ) .

5 ate-su =bea a 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 thatjrelates the driving
member of the hydraulic jack 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 plasfic coating
applied in order to seal properly and facilitate rope inspec-
tion.

8.1.3.5 Meansshall be provided to preventjthe 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
eléctric power to be removed from the hydraulic
imachine pump motor and the control valves should
any rope become slack.

8.1.3.7 The traveling sheave shall be attadhed 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 defermining
the factor of safety shall be the resultapt of the
maximum tensions 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 torsional loading, the plunger and cdnnecting
couplings for the plunger shall have a facto 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.

formed-—steetshapes:

(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.

8.1.4.2 Plunger Design. Plungers made of steel shall
be designed in accordance with the applicable formula in
9.2 for calculation of elastic 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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