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FOREWORD

This Standard is one of the numerous standards developed and published by The American
Society of Mechanical Engineers (ASME) under procedures accredited as meeting the criteria for

merican National Standards. The consensus committee that approved the Standard was balanced
to ensure that individuals from competent and concerned interests have had an opportunity to
participate.

This Standard is intended to serve as the basis for state, municipal, and other jurisdictiohal
puthorities in drafting regulations governing the installation, testing, inspection, maintefance,
plteration, and repair of platform lifts and stairway chairlifts. It is also intended as a ‘standard
reference of safety requirements for the guidance of architects, engineers, insurance~companies,
manufacturers, and contractors, and as a standard of safety practices for owners arid management
pf structures where equipment covered in the Scope of this Standard is used.

This Standard is available for public review on a continuing basis. This provides an opportunity
for additional public input from industry, academia, regulatory agencies,and the public-at-large.
Safety codes and standards are intended to enhance public health and)safety. Revisions result
from committee consideration of factors such as technological advarieés, new data, and changing
environmental and industry needs. Revisions do not imply that preyious editions were inadequate.

It should be pointed out that any governmental jurisdictionnhas authority over any particular
installation. Inquiries dealing with problems of a local charaetet should be directed to the proper
authority of such jurisdiction. It is recommended that, prior to adoption, all pertinent state and
local laws or ordinances be reviewed and where theredsa conflict with any of the requirements
pf this Standard, an exception to such conflicting requirement be noted, quoting the section of
the law that applies.

Equipment covered by this Standard was_originally incorporated as a 1983 supplement to
ANSI/ASME A17.1-1981, Safety Code for Elevators and Escalators. In ANSI/ ASME A17.1b-1983,
a new Part XXI covering private residencerinclined stairway chairlifts and inclined and vertical
wheelchair lifts was added. Part XX was.added to cover these same devices installed in buildings
pther than private residences.

In 1996, as a result of the effort\to harmonize the ASME A17.1 Code and the CAN/CSA-B44
Safety Code for Elevators, a few*Main Committee on Platform Lifts and Stairway Chairlifts was
established. The Committee developed the first edition, which incorporates Parts XX and XXI,
as well as the applicdble cross-references in ASME A17.1-1996, up to and including
ASME A17.1a-1997.

The first edition of this Standard was approved by The American Society of Mechanical
Engineers” Committee on Platform Lifts and Stairway Lifts, was approved and designated as an
ASME Standard by the American National Standards Institute on June 21, 1999, and issued on
July 26, 1999"The A18.1a-2001 Addenda was approved on January 30, 2001 and issued on
March 26;,2001. The A18.1b-2001 Addenda was approved on December 11, 2001 and issued on
April“tl, 2002.

The’second edition of this Standard was approved by ANSI on July 29, 2003 and was issued
n September 12 2003
P 7

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

Following approval by the A18 Standards Committee and ASME, and after public review,
ASME A18.1-2008 was approved by the American National Standards Institute on July 3, 2008.

The fifth edition of this Standard was approved by ANSI on August 31, 2011.
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CORRESPONDENCE WITH THE A18 COMMITTEE

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

spondence should be addressed to:

Secretary, A18 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

E-mail: infocentral@asme.org

Proposing Revisions. Revisions are made periodically to the Standard to ingorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
pf the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Stich proposals should be
ps specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent'documentation.
Interpretations. Upon request, the A18 Standards Committee will render an interpretation of
pny requirement of the Standard. Interpretations can only be)rendered in response to a written
request sent to the Secretary of the A18 Standards Committee.

The request for interpretation should be clear and winambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraphrnumber(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

(Duestion: Phrase the question dsia request for an interpretation of a specific requirement

suitable for general inderstanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawingS'which are necessary to explain the question; however, they should
not contain/proprietary names or information.

Requests that are not(iny this format will be rewritten in this format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.
ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
‘approve,&certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
Attending Committee Meetings. The A18 Standards Committee regularly holds meetings, which
pre open to the public. Persons wishing to attend any meeting should contact the Secretary of
the,A18 Standards Committee.

i

vi

Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS Not for Resale



https://asmenormdoc.com/api2/?name=ASME A18.1 2011.pdf

ASME A18.1-2011
SUMMARY OF CHANGES

Following approval by the ASME A18 Standards Committee and ASME, and after public review,

ASME A18.1-2011 was approved by the American National Standards Institute on August 31, 2011
The 2011 edition of ASME A18.1 includes revisions that are identified by a margin note,)(11)
The following is a summary of the latest revisions and changes.
Page Location Change
iv Foreword Updated
1 1.1.2 Subparagraph (d) revised
13 Definition of building code revised
6,7 Table 1.5-1 Revised
21141 Added
8,9 Table 1.5-2 Revised
2118 Revised
21251 Added
10 2.1.34.2 Subparagraph (e) revised
11 2.1.3.8.1 Added
12 2.1.47.1 Added
2.1.6.3 Added
2.1.6.4 Added
13 2,1.65 Added
2.1.6.6 Added
2171 Revised
2.1.7.2 Editorially revised
15 2.3.1.5 Revised
2391 First paragraph revised
17 2.6.7 Revised
2.6.7.1 Added
21 2.10.9.1 Revised
2.10.9.2 Editorially revised
2.11.3 Revised
22 314 Revised
3.1.6.1 Revised
3.1.6.2 Editorially revised
23 3.3.15 Revised
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Page Location Change
3.3.6.1 First paragraph revised
25 3.6.4 Revised
3.6.8.1.1 Added
26 3.7.1 Revised
28 3.10.2.4 Last sentence added
D9 3.109.1 Revised
3.10.9.2 Editorially revised
3.10.10 Revised
413 Revised
414 Editorially revised
B0 4312 Revised
43.6.1 First paragraph reyised
B33 4.10.3.1 Revised
4.10.3.2 Editoriallytevised
51.1.1.1 Added
B5 5141 Revised
5142 Editorially revised
36 5.3.1.5 Revised
37 5391 First paragraph revised
1 5.10.9.1 Revised
5.10.9.2 Editorially revised
6.1.2 Last sentence deleted
6.1.5.1 Revised
6¢1.5.2 Editorially revised
42 6:3.1.5 Revised
13 6.3.6.1 First paragraph revised
A4 6.6.2 Revised
45 6.7.1 Revised
ive 6.10.6.1 Revised
6.10.6.2 Editorially revised
6.10.10 Revised
48 712 Revised
7.1.3 Editorially revised
7.3.1.2 Revised
7.3.6.1 First paragraph revised
51 7.10.3.1 Revised
7.10.3.2 Editorially revised
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54 8.1.7.1 Subparagraphs (a) and (d) revised
8.1.7.2.1 Subparagraphs (a) and (b) revised
8.1.7.3 Revised

55 9.11 First paragraph revised
9.1.2 Revised

59, 60 9.9 Added
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ASME A18.1-2011

SAFETY STANDARD FOR
PLATFORM LIFTS AND STAIRWAY CHAIRLIFTS

1 ILTRODUCTION

1.1 Scope

-

1.1 Equipment Covered by This Standard. This
safety Standard covers the design, construction, installa-
tion, | operation, inspection, testing, maintenance, and
repair of inclined stairway chairlifts and inclined and
vertigal platform lifts intended for transportation of a
mobility impaired person only. The device shall have a
limited vertical travel, operating speed, and platform
area.| Operation shall be under continuous control of
the user/attendant. The device shall not penetrate more
than [one floor. A full passenger enclosure on the plat-
form|shall be prohibited.

1]1.2 Equipment Not Covered by This Standard.
Equipment not covered by this Standard includes, but
is no} limited to, the following;:

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

(b) personnel hoists within
ANS|/ASSE A10.4

(c)[ manlifts within the scope of ASME" A90.1

(d)] powered platform and equipment for exterior and
intefior building maintenance within the scope of
ASME A120.1

(e)| portable equipment

(f)|amusement devjces

(¢)] stage and orchestra lifts

the-\scope of

111.3 Application.
installations enly.

This Standard applies to new

1.1.4 Effective Date. The requirements of this edi-
tion fo the Standard are effective as of the date estab-

The provisions of this Standard are not infended to
prevent the use of systems, methods, or-deviced of equiv-
alent or superior quality, strength, fire resistance, effec-
tiveness, durability, and safety to.those presgribed by
this Standard provided that there.is technical dlocumen-
tation to demonstrate the,eqivalency of thp system,
method, or device.

The specific requirements of this Standard shall be
permitted to be modjfied by the authority haying juris-
diction based upoefrtechnical documentation of physical
performance §erification to allow alternative arrange-
ments thatwill assure safety equivalent to that which
would beprovided by conformance to the cofrespond-
ing requirements of this Standard.

1:3”Definitions

This section defines various terms used in this
Standard.

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

approved: acceptable to the authority having jutisdiction.

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

authorized personnel: persons who have been instructed
in the operation, maintenance, or both, of the equipment
and designated by the owner to use or majntain the
equipment.

building code: an ordinance that sets forth reqpiirements

for building design and construction, or where such an
ordinance has notbeen nnan{-aﬂ], the Internati nal Code

lished by the local regulations of the authority having
jurisdiction. Where the Standard has not been adopted
by local regulation 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.

Council (ICC), International Building Code (IBC), and
International Residential Code (IRC) are the code
standards.

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.

(11)
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combination mechanical lock and electric contact: a combina-
tion mechanical and electrical device with two related
but entirely independent functions, which are

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

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

factor of safety: the ratio of the ultimate strength to the
working stress of a member under maximum static load-
ing, 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, mini-
mum 2 000 mm (79 in.) tall platform doors and
platform floor.

gate: see door or gate.

the landifig

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

contacts: gee door or gate electric contact.

control: the system governing the starting, stopping,
direction [of motion, acceleration, speed, and retardation
of the m¢ving member.

controller] a device or group of devices that serves to
control i a predetermined manner the apparatus to
which it |s connected.

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

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

door o1| gate, power-operated: a door or gate that'is
opened and closed by a door or gate power-operator.

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

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

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

door or ghte power-operator: a device or assembly of
devices that opensva door or gate by power other than
by hand, |gragity, springs, or the movement of the plat-
form; and that closes them by power other than by hand,

QOTRTTION: S€€ speed overTor.

governor pull-retarding means: a mechanical mealns of
developing a sufficient force in the govermer rope to
activate the platform or counterweight safeties or tp trip
the governor rope releasing carrier, &here used.|Such
mechanical means include, but.are not limitdd to,
rope-gripping jaws, clutch mechanisms, and tralction
arrangements.

governor pull-through tensior_(force): the magnitude pf the
tensile load developed in the moving governor|rope
after the governor,rope-retarding means is actuated.

inclined platform(lift: a powered hoisting and lowring
mechanism designed to transport mobility-imppired
persons on.aguided platform that travels on an infline.

inclined-stairway chairlift: a powered hoisting and|low-
ering(imechanism that is guided, equipped with 4 seat,
to transport seated passengers along stairways.

ispection and tests

acceptance: the initial inspection and tests of n¢w or
altered equipment to check for compliance with the
applicable requirements.

periodic: routine inspection and tests plus addifional
detailed examination and operation of equipmgnt at
specified intervals witnessed by an inspector to ¢heck
for compliance with the applicable requirements.

routine: the examination and operation of equipgment
at specified intervals by an inspector to check for compli-
ance with the applicable requirements.

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

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

installation, new: any installation not classified hs an

gravity, or the movement of the platform.
driving machine: see machine, driving.

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

enforcing authority: see authority having jurisdiction.

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

existing installation by definition, or an existing plat-
form lift or stairway chairlift moved to a new location
subsequent 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 inspection
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of production of labeled equipment or materials and by
whose labeling the manufacturer indicates compliance
with appropriate standards or performance in a speci-
fied 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-

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
pinion(s) mounted on the platform, traveling on a sta-
tionary rack mounted in the runway.

rope sprocket drive: a driving means consisting of wire
rope with fixed links at constant intervals throughout

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

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

listed; equipment or materials included in a list pub-
lishegl by an independent certifying organization con-
cerngd with product evaluation that maintains periodic
inspgction of production of listed equipment or materi-
als apd whose listing states whether that equipment or
matefrial meets 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
scop¢ of this Standard.

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

chqin-drive machine: an indirect-drive machine with a
chair} system as the connecting means.

dirpct-drive machine: an electric driving machine, the
motqr of which is directly connected mechanically to
the driving sheave, drum, or shaft without the-use of
. belts| or chains, either with or without intermediate
" geary.
"~ dirgct-plunger driving machine: a hydraulic driving
" macHine in which the plunger or ¢ylinder is directly
- attached to the platform.
. eleptric driving machine: ¢ng'where the energy is

applied by an electric motof, It includes the motor, brake,
and the driving sheave,or/drum together with its con-
nectihg gearing, belt; or'chain, if any.

fridtion machiney aydirect-drive machine in which the
motipn of thewplatform is obtained through friction
betwgen a gufiding means and driving wheels or rollers.

gedred-drive machine: a direct-drive machine in which
the ehergy’is transmitted from the motor to the driving

~

its tength. The 1inks engage in stots on a grooyed drive
cog to provide a positive drive force.
roped-hydraulic driving machine: a hydsaulic driving
machine in which the plunger or pistonvis corfnected to
the platform with wire ropes orsindirectly cpupled to
the platform by means of wire\ropes and sheaves. It
includes the cylinder, the plunger or piston, apd multi-
plying sheaves, if any, and<{their guides.
screw machine: an electric driving machine, the motor
of which drives a nut-on a screw or rotates d screw to
raise or lower a platform lift or stairway chaiflift.
traction machiner a direct-drive machine in ywhich the
motion of<@ platform is obtained through| traction
between thie suspension ropes and a traction [sheave.
winding drum machine: a geared-drive mpchine in
which the suspension ropes are fastened to gnd wind
ona drum.
worm-geared machine: a direct-drive maching in which
the energy from the motor is transmitted to the driving
sheave or drum through worm gearing.

main floor: the floor providing normal egregs from a
building.
maintenance: a process of routine examinatior), lubrica-
tion, cleaning, adjustment, and replacement of parts for
the purpose of ensuring performance in accordance with
the applicable Code requirements.

masonry: built-up construction or combinatior| of build-
ing units or materials of clay, shale, concrete, glass, gyp-
sum, stone, or other approved units bonded together
with mortar or monolithic concrete. Reinforced concrete
is not classed as masonry.

operating device: the switch, pushbutton, leveq, or other
devices used to actuate the control.

operation: the method of actuating the control]
operation, continuous-pressure: operation by jmeans of

sheave-drum-or-shaft-throughgearing:

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

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

hydraulic driving machine: one in which the energy is
applied by means of aliquid 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

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

overhead structure: all of the structural members support-
ing 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

Copyright ASME International
Provided by IHS under license with ASME

No reproduction or networking permitted without license from IHS Not for Resale


https://asmenormdoc.com/api2/?name=ASME A18.1 2011.pdf

ASME A18.1-2011

is provided only to allow the equipment to pass through
the floor.

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 lowest landing to the floor at the bottom of
the runway.

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

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

rope equalizer, suspension: a device installed on a platform

1aals

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

platform ffame: a structural frame, composed of intercon-
necting mhembers, which supports the platform.

plunger (tam): a long cylindrical compression member
that is djrectly 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 njeans is provided on the cylinder head, in the
case of tplescopic plungers and cylinders, a sealing
means mpy be used in the moving plunger that is also
a cylindef.

position indicator: a device that indicates the position of
the platfgrm in the runway. It is called a hall position
indicator[when placed at a landing, or a platform posi-
tion indi¢ator when placed in the platform.

private reqidence: a separate dwelling or a separate apart-
ment in § 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 fated load at rated speed.

rated speeq’: the speed at which the equipirient is designed
to operafe in the up direction with-rated load in the
platform)|

recycling loperation, telescopic.plunger: an operation for
restoring|the relative veftical positions of the multiple
plungers|in a telescoping plunger arrangement.

‘releasing parrier, governor rope: a mechanical device to
“which th¢ governor rope may be fastened, calibrated to
. control tll:e activation of a safety at a predetermined
- tripping fore

3 PEPEY S ookt L o za oo otz o1l ot iOﬂS
of-Cotfrterweigntro-eqtthZeatroariCarry—tie-—tens

in the suspension wire ropes.

rope-fastening device, auxiliary: a device attached to the
platform or counterweight or to the overhead deadl-end
rope-hitch support that will functiomautomatically to
support the platform or counterweight'in case the fegu-
lar wire-rope fastening fails at,the point of conngction
to the platform or counterweight or at the ovethead
dead-end hitch.

rope, governor: wire rope With at least one end fasfened
to the safety activating'means or governor rope relepsing
carrier, passing ovér and driving the governor sHeave,
and providinggontinuous information on the spee¢l and
direction of:the platform or counterweight.

rope, suspension (hoisting): wire rope used to rais¢ and
lowep-a‘platform lift or its counterweight, or a stajrway
chairlift, or both.

runby, top, direct-plunger hydraulic: the distance the| plat-
form can run above its top terminal landing befote 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 secures
a runway door or gate in the closed position and pre-
vents it from being opened from the landing side ejxcept
under 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 evgnt of
cylinder head failure.

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 holfl the
platform or counterweight under one or more qf the
following conditions: predetermined overspeed| free

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 Code requirements.

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 accordance with applicable Code requirements.

rise: see travel.

fall, or if the suspension ropes slacken.
safety, self-resetting: a platform or counterweight safety
released and reset by movement in the up direction.

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.
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slack-rope switch: a device that automatically causes the
electric power to be removed from the driving machine
motor and brake when the suspension ropes of a wind-
ing drum machine become slack.

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

solid state device: an element that can control current flow

without moving l_narfc

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

weatherproof: so constructed or protected that exposure
to the weather will not interfere with its successful
operation.

window: an assembly consisting of a surrounding frame
and one or more sashes, ventilators, or fixed lights, or
a combination of these, designed to be installed in a

speed|governor: a continuously operating speed monitor-
ing apd detection device that, at predetermined speeds,
provides signals to the controller and imparts a retarding
force|to activate the platform lift or counterweight safety,
or stairway chairlift.

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

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

stop witch: see emergency stop switch.

supply piping: the piping for a hydraulic driving machine
betwpen the control valves and the driving member of
the driving machine.

termipal landing: see landing.

termifal stopping device, final: a device that automatically,
causes the power to be removed from the driving
machine motor and brake, or from a hydraulic driving
machine, independent of the functioning of thenormal
terminal stopping device, the operating device, or any
emergency terminal speed limiting device/after the plat-
form| lift or stairway chairlift has passed a terminal
landing.

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

termipal stopping devicefwhormal: a device or devices to
slow|down and stop’a platform lift or stairway chairlift
automatically at ©r)hear a terminal landing indepen-
dently of the funetioning of the operating device.

trave| (rise): \thé vertical distance between the bottom
termjnaldanding and the top terminal landing.

wall opening for the purpose of admittingplight or air,
or both.

working pressure: the pressure measuredrat th¢ cylinder
of a hydraulic driving machine when the pldtform lift
or stairway chairlift are lifting théir rated load at rated
speed.

1.4 Metric (SI) Units

This edition of the.staridard uses hard metriq (SI) units
whenever practical. The acceptable equivalent
U.S. Customary uhits are shown in parentheges. Infor-
mation on thedusage of SI units and conversipn to U.S.
Customary)tinits is contained in IEEE/ASTM §1 10-1997,
Standatd for the Use of the International Systemn of Units
(SI): The Modern Metric System, or ASME Guide SI-1,
Orientation and Guide for Use of SI (Metric) [Units.

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

1.5 Reference Codes, Standards, and Specifjcations

This section covers the codes, standards, arjd specifi-
cations incorporated in this Standard by reference; the
specific editions that are applicable; and the rules of this
Standard that reference each document (see Taple 1.5-1).
This section also lists the names and addresges of the
organizations from which these documents my be pro-
cured (see Table 1.5-2).

Only that portion of the code, standard, or [specifica-
tion as specified by the rules in this Standard is
applicable.

2 VERTICAL PLATFORM LIFTS'

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

trave, iwg cable: a cable made 1up of electric conductors
which provides electrical connection between a platform
lift or stairway chairlift and a fixed outlet in the runway.

valley break: a broken wire in a wire rope in which the
outside wire of a strand breaks in the immediate vicinity
of the point where it contacts a wire or wires of an
adjacent strand, generally at a point not visible when
the wire rope is examined externally. One end of the
broken wire is long enough to reach from one valley to
the next one and the other end of the broken wire gener-
ally cannot be seen.

2.1 Runways

Runways shall be installed in accordance with
para.2.1.1,2.1.2,2.1.3, or 2.1.4. Runway construction for
lifts that penetrate a floor must comply with para. 2.1.1
and with the building code. Lifts conforming to
para. 2.1.4 shall be located in courtroom areas not open
to the public and under the supervision of court officials.

! See section 5 for the requirements for this equipment installed
in or at a private residence.
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(11) Table 1.5-1 Reference Documents
Designator Standard A18 References Available From
ANSI 797.1-2004 Safety Glazing Material Used in Buildings—Safety 3.6.6.3, 3.6.6.4, 6.6.4.3, ANSI
Performance Specifications and Methods of Test and 6.6.4.4
ANSI/ASSE A10.4-2007 Safety Requirements for Personnel Hoists and 1.1.2 ANSI
Employee Elevators for Construction and Demolition
Operations
ANSI/ASTI"V’: E S‘II' TCDt ;\V’:Cth\ld fUI SUII‘G\‘C BUIII;IIS Chﬂlabtcl;)t;h) Uf 2.U.7 ANS:
Building Materials
ICC/ANSI A[L17.1-2003 Accessible and Usable Buildings and Facilities 3.10.1 ANYI
IEEE/ASTM [SI 10-1997 IEEE/ASTM SI 10 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 1.1.2 ASME
editions)
ASME A90.1 (latest edition) Safety Standard for Belt Manlifts 1.1.2 ASME
ASME A12d.1 (latest edition) Safety Requirements for Powered Platforms for Building 1.1:2 ASME
Maintenance
ASME B1.2P.1 (latest Pipe Threads, General Purpose, Inch 8.1.7.3 ASME
edition)
ASME B29.[100 (latest Precision Power Transmission, Double-Pitch Poweér 2.3.1.5, 2.3.9.1, 3.3.1.5, ASME
edition) Transmission, Double-Pitch Conveyor Roller Chains, 3.3.6.1, 4.3.1.2,
Attachments, and Sprockets 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
CAN/CSA-B 4.1/ASME A17.5 Elevator and Escalator Electrical.Equipment 2.1.7.2, 2.10.9.2, ASME
"Q(latest edition) 3.1.6.2, 3.10.9.2,
- 4.1.4, 4.10.3.2,
5.1.4.2, 5.10.9.2,
6.1.5.2, 6.10.6.2,
7.1.3, and 7.10.3.2
QEI (latest pdition) Standard forythe Qualification of Elevator Inspectors 10.1.4 ASME
ASTM A 30f-04 Standard’ Specification for Carbon Steel Bolts and 2.2.2.2,3.2.1.1, 5.2.1.1, ASTM
Studs, 60 000 PSI Tensile 6.2.1.1, and 8.1.2.2
ASTM A 50p-03 Standard Specification for Rivets, Steel, Structural 2.2.2.3,3.2.1.1, 5.2.1.1, ASTM
and 6.2.1.1
ASTM D 24[12-02(2008) Standard Test Method for Determination of External 8.1.4.8 ASTM
Loading Characteristics of Plastic Pipe by Parallel-
Plate Loading
ASTM E 8-44 Standard Test Methods for Tension Testing of Metallic 2.6.7 and 9.5.1 ASTM
Materials
AWS D1.1/D1.M: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
16 CFR Part 1201-86 Architectural Glazing Standards and Related 3.6.6.3 and 6.6.4.3 CPSC
Materials
IBC-2006 International Building Code 1.3 ICC
IRC-2006 International Residential Code 1.3 ICC
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Table 1.5-1 Reference Documents (Cont’d)

NFPA 70-2008

NFPA 99-2005

SAE ]414-2004
SAE J417-2008

Designator Standard A18 References Available From

National Electrical Code® 2.1.7.1, 2.10.9.1, NFPA

3.1.6.1, 3.10.9.1,

4.1.3, 4.10.3.1,

5.1.4.1, 5.10.9.1,

6.1.5.1, 6.10.6.1,

7.1.2, and 7.10.3.1
Standard for Health Care Facilities 2113 NFPA

SAE Ap100-1994 Fitting, Cross, Short Flareless 8.1.7.1 SAE

Hydraulic Tube Fitting 8.1.7.2.1 SAE
Hydraulic Hose 8.1.7.1 SAE
Seamless Low-Carbon Steel Tubing Annealed for 8.1.7.2.1 SAE

SAE )424-2007
Bending and Flaring

2.1.1 Runway Enclosure Provided

p.1.1.1  The runway shall be guarded by a solid
enclgsure extending from the lowest landing to a height
of atfleast 1 100 mm (42 in.) above the uppermost land-
ing. The enclosure shall withstand, without permanent
defoymation, a force of 550 N (125 Ibf) applied on any
100 thm (4 in.) by 100 mm (4 in.) area. The interior of
the funway enclosure shall present a smooth surface
on alll sides except where the platform enclosure walls
exter]d to a minimum height of 2 000 mm (79 in.) above
the platform floor.

.1.1.2  The runway entrance shall be.guarded at
the ypper landing by a door of unperforated ‘construc-
tion pot wider than the platform plus 25mm (1 in.). The
door|shall be self-closing and at least. 1100 mm (42 in.)
high{The runway side of the door shall present a smooth
surfaice. The door shall be located ot more than 75 mm
(3 inf) from the platform sill.

2.1.1.3 The runiay entrances at all but the
uppgrmost landing shall' be guarded by unperforated
self-¢losing doors.not wider than the platform plus
25 (1 in.). The-Openings created in the runway by
thesq doors shall provide a minimum vertical clearance
of 2 00 mm.(79 in.). The doors shall guard the entire area
of th¢ openings except for space necessary for operation.
Space nécessary for operation shall reject a ball 12 mm

platform to move@way from the landing undgr control
of the normal operating device if the door|is closed
but not locked;, provided that the device will |cause the
platform 0 stop if it moves away from the landling more
than 50:mm (2 in.) before the door is locked. Dpors shall
withstand, without permanent deformation, p force of
55N (125 Ibf) applied on any 100 mm (4 in.) by 100 mm
(4.in.) area.

2.1.1.4.1 The capability of doof-locking
devices to function as required shall be veriffed by an
engineering test as described in para. 9.9.2. Dogr- 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 B44.1) or CSA B355
shall be considered as meeting the requiremefts of this
section and no further testing or markings are|required.
A label that shall include the model number(and date
of testing shall be attached to the locking deyice.

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

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

(0.5 in.) in diameter. The lift side of the landing doors
and sill shall present a smooth surface located not closer
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from the platform floor.

2.1.1.4 All doors shall be provided with a combi-
nation mechanical lock and electric contact. Locking
devices shall be protected against tampering from the
landing side. The locking devices may permit a door to
be opened only if the platform floor is within 50 mm
(2 in.) of the respective landing. They shall permit the

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

2.1.1.7  Platform sides not used for entrance or
exit shall be guarded by enclosure walls of smooth con-
struction to a height of at least 1 100 mm (42 in.) above
the platform floor with no openings other than those
necessary for operation. Openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter. A
grab rail extending the full length of either sidewall shall
be provided at a height of 850 mm (34 in.) to 1 000 mm
(38 in.). The running clearance between platform enclo-
sure walls that extend less than 2 000 mm (79 in.) above
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Table 1.5-2 Procurement Information

Organization Address and Phone Number

Organization Address and Phone Number

ANSI American National Standards Institute, Inc. CSA Canadian Standards Association
25 West 43rd Street, 4th Floor 5060 Spectrum Way
New York, New York 10036 Mississauga, Ontario
Telephone: (212) 642-4900 L4W 5N6 Canada
WWW.ansi.org Telephone: (416) 747-4000
www.csa-intl.org
ASME The American Society of Mechanical Engineers
Thraa Dal’ll I\\':onuo
New York, New York 10016-5990 DOC U.S. Department of Commerce
Telephone: (212) 591-7722 Commodity Standards Division
WWW.asme.org Available from Superintendent. of
Documents
ASME Order Department Government Printing Qffice
22 Law Drive Washington, DC 20402
Box 2900 Telephone: (703)1684-0211
Fairfield, New Jersey 07007-2900 www.commerce.gov
Telephone: (973) 882-1167
(800) 843-2763
NFPA National Fire Protection Association
ASSE The American Society of Safety Engineers 1 Battérymarch Park
Customer Service P0:'Box 9101
1800 E Oakton St Quincy, Massachusetts 02269-9101
Des Plaines, IL 60018 Telephone: (617) 770-3000
Telephone: 847-699-2929 www.nfpa.org
WWW.asse.org
ASTM ASTM International SAE Society of Automotive Engineers
100 Barr Harbor Drive 400 Commonwealth Drive
West Conshohocken, Pennsylvania Warrendale, PA 15096-0001
19428-2959 Telephone: (724) 776-4841
Telephone: (610) 832-9500 Www.sae.org
www.astm.org
AWS American Welding Society uL Underwriters Laboratories, Inc.
550 NW LeJeune Road 333 Pfingsten Road
Miami, Florida 33126 NOI’tth’OOk, Illinois 60062-2096
Telephone: (800) 443-9353 Telephone: (847) 272-8800
WWW.aws.org www.ul.com
CPSC U.S. Consumer Products Safety.Commission
Washington, DC 20207-000%
Telephone: (301) 504-:0990
(800) 638-2772
(800)"638-8270 TTY
WWW.CPSC.0r'g
the platform floor and the runway enclosure walls, verti- 2.1.1.8 If therunway enclosure extends to a mini- (11)

cal face of the machine housing, or other rigid surfaces
shall be not less than 50 mm (2 in.). The running clear-
ance between platform enclosure walls that extend a
minimum of 2 000 mm (79 in.) above the platform floor
and runway walls or other surfaces shall be not less than
20 mm (0.75 in.). Running clearance between enclosure
wall ends and the entrance and exit side of the runway
shall be not less than 10 mm (0.375 in.) nor more than
75 mm (3 in.).

mum height of 2 000 mm (79 in.) above the upper land-
ing, consists of transparent walls, is exposed to direct
sunlight, and is enclosed with a solid roof, forced ventila-
tion with a minimum air-handling capacity of one air
change per minute based on net inside enclosure volume
shall be provided. The ventilation shall be thermostati-
cally controlled. It shall be set to activate at a temperature
not to exceed 32°C (90°F). An auxiliary power source
capable of providing the minimum air-handling capacity
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for 1 h shall be provided. Ventilating fans or blowers,
if used, shall be located outside the enclosure, or if inside
the enclosure, provide a minimum headroom clearance
of 2000 mm (79 in.).

2.1.2 Partial Runway Enclosure Provided

2.1.2.1 The area under the platform shall be fully
enclosed by smooth guards, either telescoping or sta-
tionary, on all accessible platform sides. The guards shall

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

2.1.2.5 All doors shall be provided with a combi-
nation mechanical lock and electric contact. Locking
devices shall be protected against tampering from the
landing side. The locking devices shall permit a door to
be opened only if the platform floor is within 50 mm
(2 in.) of the respective landing. The platform shall be
permitted to move away from the landing under control

withstarmt—withoot perTarrertt deformetion—aforceof
550 N (125 Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in) area. The height of stationary guards, if provided,
shall|be at least equal to the maximum upward travel
of thp platform floor plus 75 mm (3 in.). The running
clearpnce between the platform enclosure walls and any
statipnary guard panel, vertical face of the machine
housjng, or other rigid surfaces shall be not less than
50 mjm (2 in.). Shutter-type (telescoping) guards, if pro-
videdl, shall be securely fastened to the lower landing
levelland to the platform. Openings necessary for opera-
tion jof shutter-type (telescoping) guard panels shall
reject a ball 12 mm (0.5 in.) in diameter.

2.1.2.1.1  Where stationary guards are used,
the funway entrance at the lower landing shall be
guardled by an unperforated self-closing door. The verti-
cal opening created in the runway by this door shall
provide a minimum clearance of 2 000 mm (79 in.). The
horigontal opening created when the door is in its open
positjon, shall not exceed the interior width of the run-
way. [The door shall guard the entire area of the opéning
except for space necessary for operation. Space-neces-
sary ffor operation shall reject a ball 12 mmy0:5 in.) in
diamjeter. The platform side of the landing’ door shall
presgnt a smooth surface located nottless than 50 mm
(2 in{) nor more than 75 mm (3 in-\from the platform
door| The landing doorsill shall he”located not closer
than |10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from(the platform floor.

.1.2.2  The runway entrance shall be guarded
at the uppermost landing by a door of unperforated
consfruction not wideér than the entrance to the platform
plus [25 mm (1%in). The door shall be self-closing and
at legst 1 100:mun (42 in.) high. The door shall be located
not thore“than 75 mm (3 in.) from the platform sill.

p.1¢(2.3 The runway entrance shall be guarded at

of the normal operating device if the doer|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.

2.1.2.5.1 Door-locking, devices shall comply
with para. 2.1.1.4.1.

2.1.2.6 The platform side of the landjng doors
and sills shall present’a smooth surface and|shall not
project beyond the vértical line of travel of the|platform.
No hardware shall” project beyond the vertidal line of
travel of the-platform, except for that required for door
locks andrelectric contacts. The doors shall withstand,
without permanent deformation, a force jof 550 N
(125¢bf) applied on any 100 mm (4 in.) by] 100 mm
(4 in.) area.

2.1.2.7 Smooth vertical fascias of ungerforated
construction shall be securely fastened from the top ter-
minal landing sill and any intermediate landjng sill to
the level of the bottom terminal landing sill. They shall
be equal to or stronger than 1.5 mm (0.0598 |in.) sheet
steel and guard the full width of the platform ffloor. The
fascias shall not be permanently deformed whien a force
of 550 N (125 Ibf) is applied on any 100 mm/|(4 in.) by
100 mm (4 in.) area.

2.1.2.8 The platform enclosure walls o1 the sides
not used for entrance or exit shall be of smooth|construc-
tion to a height of at least 1100 mm (42 in.) above
the platform floor with no openings, other than those
necessary for operation. Openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in digmeter. A
grab rail extending the full length of either sidqgwall shall
be provided at a height of 850 mm (34 in.) to [l 000 mm
(38 in.). The running clearance between the| platform
enclosure wall and the vertical face of the macljine hous-

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

2.1.2.4 The side of the platform providing access
to the lower landing shall be guarded by a platform
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ingstattbeottess tharr S0 T2 i)~ Whereah obstruc-
tion or surface less than 1 100 mm (42 in.) above the top
landing other than machine housing, stationary guard
panels, shutter type (telescoping) guard panels or sides
used for entering and exiting is within 300 mm (12 in.)
of the platform enclosure walls and presents a pinching,
shearing, or crushing hazard, a smooth continuous sur-
face shall be provided extending from the lower landing
to a height of not less than 1 100 mm (42 in.) above the
top landing. Where an obstruction or surface is between
1100 mm (42 in.) and 2 000 mm (79 in.) above the top
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landing, a smooth continuous surface shall be provided
extending from the lower landing to a height of not less
than 75 mm (3 in.) above the obstruction. 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 The runway entrance shall be guarded at

or the end of arm sections and the lift sidewall shall not
exceed 100 mm (4 in.) when the arms are in their guard-
ing position.

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

the uppefTanding by a door of unpertorated construc-
tion. The| door shall be self-closing, at least 1 100 mm
(42 in.) high, and withstand, without permanent defor-
mation, { force of 550 N (125 1bf) applied on a 100 mm
(4 in.) by|100 mm (4 in.) area. The door shall be located
not more| than 75 mm (3 in.) from the platform sill.

2.1.3.2 The runway entrance shall be guarded at
any intefmediate landing by a door of unperforated
constructjon not wider than the entrance to the platform
plus 25 thm (1 in.). The door shall be self-closing and
extend td a height of at least 1 100 mm (42 in.) above
the top t¢rminal landing. The lift side of the door and
sill shall |present a smooth surface located not closer
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from the [access edge of the platform floor.

2.1.3.3 A smooth vertical fascia shall be provided
from the fop terminal landing sill and any intermediate
landing 4ill to the level of the bottom terminal landing
sill. Operfings necessary for operation shall reject a ball
12 mm (05 in.) in diameter. A device to stop the platfornd
if an object protrudes beyond the platform edge.into
the running clearance shall be provided if the fascia is
perforated. The device used shall be effectivie for the
full width of the platform opening and for the full travel
of the pldtform. The fascia shall be equalito or stronger
than 1.5 jnm (0.0598 in.) sheet steel and/guard the full
width of [the platform. The surface shall not be perma-
nently d¢formed when a force~0f'550 N (125 Ibf) is
applied dn any 100 mm (4 irt)\by 100 mm (4 in.) area.

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

2.1.3.4.1 \\'The lower landing side of the plat-
form shall bé-guarded by a platform door of unperfora-
ted construetion. The door shall be self-closing, at least

along the center line of the platform.

(c) Each retractable arm shall be mechanically Igcked
and monitored by an electric contact, which-shall stop
the movement of the platform within 50 mm (2 ip.) of
travel away from any landing if theDarm is not fin its
locked guarding position. Means.shall be provided to
manually unlock the retractable arm(s) for emergency
evacuation purposes. The unlocking mechanism |shall
not be readily accessible to-the passenger.

(d) Control shall be by means of a continuous pressure
device. The closing(Speed shall not exceed 0.3 m/s
(1 ft/sec) as meastired at the fastest point. The |force
necessary toprevent closing of the arm(s) shall not
exceed 140 N (30 1bf) as measured at the midpoint dcross
the arm atthe boarding end of the platform. The afm(s)
may operate in the direction away from an obstrugtion.

(e} A retractable ramp shall be provided in cqnfor-
mance with para. 2.1.6.2.

2.1.3.5 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 rjeces-
sary for the operation of the lift, to a height of aff least
1100 mm (42 in.). Those openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diamefer. A
grab bar extending the full length of either side guard
shall be provided at a height of 850 mm (34 inh.) to
1000 mm (38 in.).
The running clearance between the platform enclpsure
walls and the machine housing or any other rigid syrface
shall be not less than 50 mm (2 in.). Where an obstryction
or surface less than 1100 mm (42 in.) above the top
landing other than the machine housing is wjithin
300 mm (12 in.) of the platform enclosure wall§ and
presents a pinching, shearing, or crushing hazdrd, a
smooth continuous surface shall be provided extending

1100 mm (42 in.) high, and withstand, without perma-
nent deformation, a force of 550 N (125 Ibf) on a 100 mm
(4 in.) by 100 mm (4 in.) area.

2.1.3.4.2 The lower landing side of the plat-
form shall be guarded by a powered, retractable passen-
ger restraining arm(s) conforming to the following;:

(a) The arm(s) shall be located above the leading edge
of the platform on the lower landing side at a height of
not less than 800 mm (32 in.) or greater than 1 000 mm
(38 in.). Gaps between the adjacent ends of arm sections
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from the lower landing to a height of not less than
1100 mm (42 in.) above the top landing. Where an
obstruction or surface is between 1 100 mm (42 in.) and
2 000 mm (80 in.) above the top landing, a smooth contin-
uous surface shall be provided extending from the lower
landing to a height of not less than 75 mm (3 in.) above
the obstruction.

2.1.3.6 The underside of the platform shall be
guarded in accordance with the requirements of
para. 2.1.3.6.1, 2.1.3.6.2, or 2.1.3.6.3.
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2.1.3.6.1 Theunderside of the platform shall be
equipped with a device that, if the platform is obstructed
anywhere on its underside in its downward travel, shall
cause electric power to be removed from the driving
machine motor and brake, if provided, and cause the
platform to stop its downward motion within 50 mm
(2 in.). The stroke of the device shall be not less than
the stopping distance of the platform. The force required
to operate the device shall not exceed 70 N (15 Ibf).

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

2.1.3.8.1  Door-locking devices shall comply
with para. 2.1.1.4.1.

The [iftshattbe permittedto operate away from the
obstruction. Downward motion shall be permitted to
resutne when the obstruction is removed.

2.1.3.6.2 The underside of the platform shall
be equipped with a bellows or similar device that shall
not e permanently deformed when a force of 550 N
(125 |bf) is applied on any 100 mm (4 in.) by 100 mm
(4 in]) area. Deflection of the bellows due to a force of
330 N (75 1bf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) area shall not exceed 75 mm (3 in.) or the distance
to coptact an internal moving component other than the
bellos support mechanism, whichever is less. Deflec-
tion ghall be measured with the platform at uppermost
landing.

(a)] The upper attachment point of the bellows shall
be pgrmitted to be inset from the outer edge of the
platform provided that the exposed area of the under-
side of the platform is equipped with a device that con-
formp to para. 2.1.3.6.1.

(b) Deflection greater than that allowed- by
para| 2.1.3.6.2 shall be permitted, provided thatany
additional deflection actuates a sensing device that
causgs the electric power to be removed from,the driving
maclline motor and brake, if provided, and causes the
platform to stop its downward motion within 50 mm
(2 in)). Downward motion shall be\pérmitted to resume
when the bellows is returned_tovits normal condition.

2.1.3.6.3 A force sensitive safety surface shall
be provided covering théentire floor area directly under
the thoving platform “plus 75 mm (3 in.) beyond any
expoped platformsedge. The device shall prevent down-
ward motion of.the’platform when activated by a force
not fo exceed/70 N (15 lbf) applied anywhere on its
surface. The\lift shall be permitted to operate in the
upward.direction. Downward motion shall be permitted
to re

me when the forco is romaved

2.1.3.9  Whete the lift i5 installed at & location
that does not have guard rails at the upperlanding as
allowed by building codes (see definition), the require-
ments of paras. 2.1.3.1,2.1.3.2,and 2.1.3.3/hall e permit-
ted to be omitted when platform gates are provided.
They shall extend to a height at least equal fo the top
terminal landing height plus 150 mm (6 in.) measured
when the platform is at dts lowest position. The gates
shall be of unperforatediconstruction, self-cldsing, and
be provided with elegtric contacts to prevent movement
of the platform if<the gates are not closed. [The gates
shall not be permanently deformed when a forde of 550 N
(125 Ibf) isaapplied on any 100 mm (4 in.) by 100 mm
(4 in.) aréa’

2.1:3.10  The requirements of para. 2.1.3.7 shall
be permitted to be increased to 75 mm (3 in.) if 4 platform
gate complying with para. 2.1.3.9 and an autqmatically
folding ramp to service the upper landing is provided.
When deployed, the ramp shall have a minimufn overlap
at the upper landing sill of 50 mm (2 in.) andl shall be
substantially level. It shall be provided with gn electric
contact, which will stop the movement of the platform
within 150 mm (6 in.) of travel away from the upper
landing if the ramp has failed to rise to its|retracted
position.

2.1.4 Courtroom Lifts

2.1.41 The runway entrance shall bg guarded
at the uppermost landing by a door of unpgerforated
construction. The door shall be self-clpsing or
power-operated, at a height notless than 900 mm (36 in.),
and withstand, without permanent deformatign, a force
of 550 N (125 1bf) applied on any 100 mm (4 in.) by
100 mm (4 in.) area. The door shall be located|not more
than 75 mm (3 in.) from the platform sill.

2.1.4.2 Intermediate landing entrancep shall be

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

2.1.3.8 All doors, except as provided in
para. 2.1.3.9, shall be provided with a combination
mechanical lock and electric contact. Locking devices
shall be protected against tampering from the landing
side. The locking devices shall permit a door to be
opened only if the platform floor is within 50 mm (2 in.)
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guarded in accordance with the requirements of
para. 2.1.4.2.1 or 2.1.4.2.2.

2.1.4.2.1 The runway entrance at any interme-
diate landing entrance shall be guarded by a self-closing
or power-operated door of unperforated construction
not wider than the entrance to the platform plus 25 mm
(1 in.). The door shall be a minimum height of 150 mm
(6 in.) and extend to the top landing plus 75 mm (3 in.).
The lift side of the door and sill shall present a smooth
surface located not closer than 10 mm (0.375 in.) nor

Not for Resale

(11)


https://asmenormdoc.com/api2/?name=ASME A18.1 2011.pdf

ASME A18.1-2011

more than 20 mm (0.75 in.) from the edge of the plat-
form floor.

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

2.1.4.3 The area under the platform shall be fully
enclosed [by smooth guards, either telescoping or sta-
tionary, op all accessible platform sides. The guards shall
withstangl, without permanent deformation, a force of
550 N (12b Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) ar¢a. Shutter-type (telescoping) guards, if pro-
vided, shall be securely fastened to the lower landing
level and|to the platform. Openings necessary for opera-
tion of guards shall reject a ball 12 mm (0.5 in.) in
diameter

2.1.4.4 A vertical fascia shall be provided from
the top tgrminal landing sill and any intermediate land-
ing sill tq the level of the bottom terminal landing sill.
Openingp necessary for operation shall reject a ball
12 mm ((.5 in.) in diameter. The fascia shall guard the
full width of the platform. The surface shall not be per-
manently| deformed when a force of 550 N (125 Ibf) is
applied dn any 100 mm (4 in.) by 100 mm (4 in.) area.
The cleatance between the vertical fascia and platform
edge shall be not less than 10 mm (0.375 in.) ;ox'more
than 20 mm (0.75 in.).

2.1.4.5 The runway entrance shall'be guarded at
the lowey landing by a door of unpertorated construc-
tion. The[door shall be self-closing ot power-operated,
at a height not less than 900 mn1(86in.), and withstand,
without|permanent defortmation, a force of 550 N
(125 Ibf) ¢n a 100 mm (4 in;)\by 100 mm (4 in.) area. The
clearance| between the lower landing door and platform
edge shall be not less\thian 10 mm (0.375 in.) nor more
than 20 mm (0.75/in).

2.1.4.6  The sides of the platform not used for
entrance priexit shall be guarded by stationary runway

the platform shall be not less than 10 mm (0.375 in.) nor
more than 20 mm (0.75 in.).

2.1.4.7 All doors/guards shall be provided with
a combination mechanical lock and electric contact.
Locking devices shall be protected against tampering
from the landing side. The locking devices shall permit
a door/guard to be opened only if the platform floor
is within 50 mm (2 in.) of the respective landing. The
latform shall be permitted to move away from the
landing under control of the normal operating device if
the door/guard is closed but not locked, provided that
the devices will cause the platform to stop ‘i’ it
away from the landing more than 50 mm (2 in.) H
the door/guard is locked.

2.1.4.7.1 Door-locking devices shall comply
with para. 2.1.1.4.1.

2.1.5 Pipes in Runway-Yicinity. Pipes convgying
steam, gas, or liquids thatif discharged into the runway,
would endanger life orvhealth shall not be permitted.

2.1.6 Lower Level Access Ramps and Pits. Liftgshall
be permitted«fohave a pit. Unenclosed pits shall not
exceed 1000mm (4 in.) in depth. Where a pit is not
providedjy.a floor-mounted or retractable plai{orm
floor-mounted ramp shall be provided in accordlance
withipara. 2.1.6.1 or 2.1.6.2.

2.1.6.1 Ramping inclinations for floor-moyinted
ramps shall be not greater than
(a) 11in 8 for heights up to 75 mm (3 in.)
(b) 1 in 10 for heights up to 100 mm (4 in.)
(c) 11in 12 for heights greater than 100 mm (4 in.)

2.1.6.2  Retractable ramps shall be automatfcally
actuated to a position of 70 deg minimum from |hori-
zontal and shall remain in their elevated position|until
the platform returns to the landing. When in use, the
inclination of the ramps shall be not greater than
(a) 1in 4 for heights up to 50 mm (2 in.)
(b) 11in 6 for heights up to 65 mm (2.5 in.)
(c) 1in 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.)

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

or platform-mournted sidewattsof solid construction
with no openings, other than those necessary for the
operation of the lift. Those openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter.
Platform-mounted sidewalls shall be at a height not less
than 900 mm (36 in.). The running clearance between a
platform-mounted sidewall and stationary surfaces
shall be not less than 50 mm (2 in.) nor more than 75 mm
(3 in.). Stationary runway sidewalls shall be at a height
not less than 900 mm (36 in.) above the lower landing.
The clearance between stationary runway sidewalls and
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2.1.6.4 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

(1) a permanent, externally guarded lighting fixture,
providing an illumination of not less than 100 1x (10 fc)
at the pit floor. The light switch shall be so located as
to be accessible from the pit access door.

(b) at least one 125-volt, single-phase GFI duplex
receptacle.
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11) 2.1.6.5 For lifts conforming to the requirements (d) The door sill shall not be more than 300 mm (12 in.)
of para. 2.1.1 or 2.1.2, access to pits shall be by means  above the pit floor.
of the lowest runway entrance door, or by means of a (e) The door shall be self-closing and provided with

separate pit access door in accordance with  a spring-type lock arranged to permit the door to be
para. 2.1.6.5.1 or 2.1.6.5.2. A stop switch meeting the  opened from the inside of the pit without a key. Such
requirements of para. 2.10.6 shall be installed within the =~ doors shall be kept closed and locked.

runway enclosure where it is accessible from the pit

access door. 2.1.6.6  Where the distance from the pit floor to (11)

the underside of the platform exceeds 2 100 mm (83 in.),

6 a ot OW writh the platform at the lowest landing,a means shall

runway entrance door and the pit extends more than  be permanently installed or permanently stofed in the

900 fnm (35 in.) below the sill of the lowest runway pit to provide access to the equipment on.the finderside

entrance door, a fixed vertical ladder of noncombustible of the platform.

mateyial, located within reach of the access door, shall

be ingstalled in the pit. The ladder shall extend not less

than |1 200 mm (48 in.) above the sill of the access door. 2.1.7.1  The installation of electrical efjuipment (11)
The ngs, cleats, or steps shall be a minimum of 400 mm and wiring shall conferfy to the require ments of

2.1.7 Electrical Equipment and-Wiring

(16 in.) wide. When unavoidable obstructions are NFPA 70.

encountered, the width shall be permitted to be . ) o
decrdased to less than 400 mm (16 in.). The reduced 2.1.7.2 Electrical equipment shall be certified to  (11)
width shall be as wide as the available space permits, ~ the requirements.of CAN/CSA-B44.1/ASME|A17.5.

but ot less than 225 mm (9 in.). The rungs, cleats, or 2.1.8 Structural Support. The structure pn which
stepq shall be spaced 300 mm (12 in.) on center. A clear 0 equipment is installed shall be capable|of safely
distahce of not less than 180 mm (7 in.) from the center- supporting the loads imposed.

line gf the rungs, cleats, or steps to the nearest permanent

objeqt in back of the ladder shall be provided. When 2.1.9 Headroom Clearance. Headroom flearance

unavpidable obstructions are encountered, the distance . throughout the range of travel shall be not|less than
shall|be permitted to be reduced to 115 mm (4.5 in.)5~ 2 000 mm (79 in.) as measured vertically fron} the plat-
Side fails, if provided, shall have a clear distance of not form floor.

less than 115 mm (4.5 in.) from their centerline, t0ythe

neargst permanent object. The nearest point of the ladder ~ 2.2 Guide Rails
shall|be within 1 000 mm (39 in.), measured horizontally Guide rails shall conform to the requirgments of

from the means to unlock the egress doot fr.om the pit.  paras. 2.2.1 through 2.2.7. Where tee rails are|provided

P1t.access jby a ladder shall not be pe1'*m1tted when  they shall also conform to the requirefnents of
the pit floor is more than 3 000 mm-(120 in.) below the  paras. 2.2.8 and 2.2.9. Rail joints shall be depigned to
sill of the access door. maintain the accuracy of the rail alignment anfl to with-

h flection limitati Dl .
2.1.65.2 A separatcpit access door, when pro- stand the stress and deflection limitations stipulated in

videdl, shall be subject to-the’following requirements: para. 2.2.4.
(a)] If the door swings:into the pit, it shall be located 2.2.1 Material. Guide rails, guide-rail brajckets, rail
so that it does not interfere with moving equipment. clips, fishplates, and their fastenings shall be ¢f steel or

(b)| If the door.swings out, and the lowest structural ~ other metals conforming to the requirements of para. 2.2.
or mlechanicdl part, equipment, or device installed =~ Where steel may present an accident hazard, asjin chemi-
benenth the ‘platform, except guide shoes or rollers or  cal or explosive plants, guide rails shall be permitted
safety jaW-assemblies, projects below the top of the sepa- ~ to be of selected wood or other suitable nqnmetallic
rate pitiaccess door opening when the car is level with _ materials.
the bottom terminal landing

(1) an electric contact shall be provided to prevent
operation of the lift when the door is open 2.2.2.1  Rails, brackets, fishplates, and rail clips
(2) the door shall be provided with a vision panel(s) ~ shall be made of open-hearth steel or its equivalent hav- -
that is glazed with clear wired glass not less than 6 mm  inga tensile strength of not less than 380 MPa (55,000 psi) -

2.2.2 Requirements for Steel, Where Used

(0.251in.) thick, will reject a ball 150 mm (6 in.) in diame- and having an elongation of not less than 22% in a length
ter, and has an area not more than 0.03 m? (47 in.%) of 50 mm (2 in.). '
(c) The door. she}ll pr'ovide a minimum openi.ng (?f 2.2.2.2  Bolts shall conform to ASTM A 307.
750 mm (29.5 in.) in width and 1 825 mm (72 in.) in
height. 2.2.2.3  Rivets shall conform to ASTM A 502.
13
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2.2.3 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used
provided the factor of safety is not less than, and the
deflections are not more than, the values specified in
this section, and provided that cast iron is not used.

2.2.4 Stresses and Deflections

2.2.4.1 Guide Rails. For steels conforming to the
requirements of para. 2.2.2, the stresses in a guide rail

bolts or rivets, or by welding. Fastening bolts and bolt
holes in brackets and their supporting beams shall con-
form to the requirements of para. 2.2.9. Welding, where
used, shall conform to the requirements of para. 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 to withstand the forces specified in
paras. 2.2.4.2 and 2.2.7.

or in the raitand-its Teinforcement;, due to the-horizontat

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 2.3 Driving Means and Sheaves

6 mm (0.25 in.). o )
Where |steels of greater strength than those specified The driving means shall be one of the following:

in para. P.2.2 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

2.2.4
guide-rai

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

2.2.5 [Guide-Rail Surfaces. Guide-rail surfaces used
for guidihg a platform or counterweight shall be suffi-
ciently stnooth and true to operate properly with the
guiding members. Those surfaces that the platform or
counterwleight safeties engage shall be smooth and true

Welding, where used, shall conform to the require-
ments of para. 9.1.

(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plufiger hydraulic

(h) roped-hydraulic

(i) lever hydraulic

(j) friction

Driving means utilizing a combination of two orjmore
means shall conform to all applicable requirements of
the respective means unless stated otherwise.

2.3.1 General Requirements

within thie tolerances required to ensure proper safety 2.3.1.1  The factor of safety, based on the ptatic
applicatign without excessive retardation or excéssive 554 (the rated load plus the weight of the platform,
out-of-level platform floor conditions resulting. ropes, counterweights, etc.), to be used in the design

2.2.6 [Overall Length of Guide Rails. _The platform
and courfterweight guide rails shall extend at the top
and bottdm to prevent the guiding mémbers from disen-
gaging fiom the guide rails if either the platform or
counterwleight reaches its extréme limit of travel.

of driving machines and sheaves, including fasteners
transmitting load, shall be not less than 8 for pteel,
bronze, or other metals having an elongation of les§ than
14% in a length of 50 mm (2 in.) or 10 for cast irpn or
other metals having an elongation of less than 14% in
a length of 50 mm (2 in.). Other factors of safefy for

2.2.7 Design and Strength of Brackets and  gecific driving means are further specified in sectjon 8.
Supportsf The building construction forming the sup- )
ports for|the guide fails, and the guide-rail brackets, 2.3.1.2  Set screws or threaded portions lopated
shall be designed t&safely withstand the application of ~ in the shear plane of bolts and screws shall not befused

the platfqrm or cotiriterweight safety when stopping the
platform |and’its rated load or the counterweight; and
withstangl the-forces specified in para. 2.2.4.2 within the

to transmit load.
Means shall be provided to ensure that there
relative motion between rigidly joined compo

is no
hents

deflection Timifs specified.

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

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

2 Runway enclosure walls of brick, terra cotta, and similar materi-
als, used in buildings of steel and concrete construction, are usually
insufficient in strength to form, by themselves, adequate supports
for the guide rails.

14

tramsmitting foad:

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

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

Shafts that support drums, sheaves, gears, couplings,
and other members, and which transmit torque, shall
be provided with tight-fitting keys.
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2.3.1.3  Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving-machine
drum or sheave to the main driving mechanism.

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

2.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.100.

beams, which shall be assumed to be equal to the weight
of all apparatus resting on the beams plus twice the
maximum load suspended from the beams. The load
resting on the beams shall include the complete weights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

2.3.7.3 The driving machine or sheaves, except

.3.1.6  Winding drums, traction sheaves, over-
head|sheaves, and deflecting sheaves used with suspen-
sion pnd compensating ropes shall be of metal, shall be
provided with finished grooves for ropes, or shall be

be refluced to 21 times the diameter of the rope or cable.
ere the grooves are used to transmit power, suffi-
cient|traction shall be provided between the rope and
grooye, and in the event of nonmetallic lining failure,
betwgen the rope and the remaining sheave groove, to
safely stop and hold the platform with 125% of the
rated load.

2/3.2 Hydraulic Driving Machines. Direct-plunger
hydrpulic driving machines, where used, shall conform
to the requirements of para. 8.1, except para. 8.1.2.

Roped-hydraulic machines shall also conform to, the
requjrements of para. 8.1 except for paras. 8.1.1,:871.3,
8.1.4B, and 8.1.4.7.

2J3.3 Screw Machines.
used

2.3.4 Friction Machines. Friction‘machines, where
used} shall conform to para. 8.3

Screw machines, where
shall conform to para. 8.2.

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

2.3 6 Guardlng of Gmdlng Members
memb , a 2 a
Any opemng necessary in guards for operatlon shall
reject a ball 20 mm (0.75 in.) in diameter.

The guldmg

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 machin-
ery shall be of steel or reinforced concrete.

2.3.7.2  Overhead beams and sheaves shall be
designed for not less than the total load on overhead
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frames, shall not be fastened to the underside of the
supporting beams at the top of the runway.

2.3.7.4 Castiron in tension shall not b¢ used for
supporting members for sheavestwhere they|are hung
beneath beams.

2.3.8 Guarding of Driving Machines and Syspension
Means. The drivingtmadchine and suspensipn means
shall be guarded,to(prevent accidental confact. Any
opening required for operation shall reject a ball 20 mm
(0.75 in.) in.diameter. Access shall be proyided for
inspectingyand servicing. Any guard(s) required to be
removed, for inspecting and servicing shall bd screwed,
locked,)or bolted in place.

2.3.9 Indirect-Drive Machines. Indirect-drive ma-
chines, utilizing V-belt drives, tooth drive belts, or drive
chains, shall conform to the requirerhents of
paras. 2.3.9.1,2.3.9.2, and 2.3.9.3, except that thie require-
ments of para. 2.3.9.2 shall be permitted to bp omitted
if a self-locking drive meeting the requirgments of
para. 2.4.3 is provided. If multiple belts or dhains are
provided, they shall be preloaded and matched for
length in sets.

2.3.9.1 General Requirements. Belt set$ shall be
selected on the basis of the manufacturer’s raed break-
ing strength and a factor of safety of 10. (Jhain and
sprocket sets shall be selected on the basis of rqcommen-
dations set forth in the Supplementary Informpation sec-
tion of ASME B29.100, using a service factor of 2. Offset
links in chain are not permitted.

Sprockets in a chain drive set and also a driven set
shall be assembled onto a common hub, with| teeth cut
in-line after assembly to ensure equal load digtribution

3 & ive¢ shall be
Constructed in a manner to ensure equal load distribu-
tion on each belt in the set. Load determination for both
the belt and chain sets shall be based on the maximum
static loading on the platform, which is the full load in
the platform at rest and at a position in the runway that
creates the greatest load, including either the platform
or counterweight resting on its buffer.

Chain drives and belt drives shall be guarded to pro-
tect against accidental contact and to prevent foreign
objects from interfering with drives.

Not for Resale
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2.3.9.2 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 auto-
matically 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.

and chains shall have a minimum pitch of 12 mm
(0.5 in.). For higher rated loads, ropes shall have a mini-
mum diameter of 10 mm (0.375 in.) and chains shall
have a minimum pitch of 15 mm (0.625 in.).

2.5.2 Factors of Safety. 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
and support means when raising the rated load. When

2.3.9.3 Replacement of Belts or Chains. If one belt
or chain pf a set is worn, stretched, or damaged so as
to requir¢ replacement, the entire set shall be replaced.
Sprocketqg and toothed sheaves shall also be replaced if
worn.

2.4 Driving Machine Brakes

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

2.4.2 | A single ground or short circuit, a counter
voltage o a motor-field discharge shall not prevent the
brake magnet from allowing the brake to set when the
operating device is placed in the stop position.

2.4.3 A machine brake is not required if a
self-lockihg drive utilizing a lead screw, worm, or other
positive gearing that will stop and hold the platform
with the fated load within 100 mm (4 in.) of down travel
after the power is removed is provided.

2.5 Susp
2.5.1 |General Requirements

2.5.1.1 Suspension and support-means shall be

one or mpre of the following:

(a) steql or iron wire rope

(b) stegl aircraft cable

(c) chajn

(d) hydraulic

(e) rack and pinion

(f) scrgw

(g) frigtion machine guides and rollers

(h) lever

Susperision and support means utilizing a combina-

ension and Support Means

the-platform-and-counterweight-are-suspended-by; steel
ropes and the driving means between the maching and
the counterweight is an endless roller-type-chain, the
factor of safety of such chain shall be not|less than 8§,
based on the rated load. See section 8 for special require-
ments for particular drive systems.

2.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of ¢ontact of a wire rope on a
traction sheave shall be stifficient to produce adefuate
traction under all load conditions. The arc of contpct of
a chain on a driving)sprocket shall be not less|than
140 deg.

2.5.4 SpareRope Turns on Winding Drums. All wire
ropes of winding drum machines shall have no} less
than one full turn of the rope on the drum whep the
platferm or counterweight has reached its limit of jpossi-
ble\overtravel.

2.5.5 Securing Suspension Ropes to Winding
Drums. The drum ends of wire ropes shall be segured
on the inside of the drum of winding drum madhines
by clamps or by tapered babbitted sockets, or by pther
means approved by the authority having jurisdicfion.

2.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension ropes shall npt be
lengthened or repaired by splicing. Broken or wor sus-
pension chains shall not be repaired. If one rope or fhain
of a set is worn or damaged and requires replacefnent,
the entire set of ropes or chains shall be replaced. If a
chain or sprocket is replaced due to wear, all chaing and
sprockets shall be replaced.

2.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropes shall be
fastened in a return loop by properly made indivfidual

tion of two or more means shall conform to all applicable
requirements of the respective means unless stated
otherwise.

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

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

2.5.1.4  For rated loads up to 230 kg (500 1b),
ropes shall have a minimum diameter of 6 mm (0.25 in.)

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

16

Tapered babbitted S0CKets or propeily attached Iittings
as recommended by wire rope manufacturers. Clips of
the U-bolt type shall not be used. Tapered babbitted
rope sockets and the method of babbitting shall conform
to the requirements of para. 9.8.

2.5.8 Guarding. All suspension means shall be
guarded against accidental contact. Suspension means
that operate within a guide or track and travel at the
same speed and in the same direction as the platform
shall be considered suitably guarded.
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2.6 Platforms

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

2.6.2 Securing of Enclosures. The enclosure shall
be securely fastened to the floor and so supported that
it cannot loosen or become displaced in ordinary service,

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. 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 mate-
rials used for the platform enclosure do not have a flame
spread rating less than 75, the platform enclosure shall

on the-appheation—of-theplatform—safety—or-onbuffer
engapement. The enclosure shall be so constructed that
remagvable portions cannot be dismantled from within
the platform.

Enklosure linings, decorative panels, light fixtures,
and gther apparatus or equipment attached to the enclo-
sure [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.

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

246.3 Strength and Deflection of Enclosure Walls.
The e¢nclosure walls shall be designed and installed-to
withgtand a force of 330 N (75 Ibf) applied horizentally
atany point on the walls of the enclosure without perma-
nent(deformation nor cause the deflection\te exceed
25 mim (1 in.).

2)6.4 Use of Cast Iron. Cast iron shall not be used
in the construction of any load bearing member of the

platfprm frame or floor other than! for guide shoes and
guide shoe brackets.

2.6.5 Floor Area. The\iriside net floor area of lifts
confprming to paras«2:71, 2.1.2, and 2.1.3 shall not
excedd 1.7 m? (18 ft3~The inside net floor area of lifts
confgrming to pafa.2.1.4 shall not exceed 2.3 m* (25 ft?).

2.,6.6 Illumination

P.6.6.1 At the threshold of the floor, with the
landingdoor open, the minimum illumination shall be

be protected against fire by one of the fpllowing
methods:

(a) covering with sheet steel a mirfiljum df 0.4 mm
(0.0164 in.) in thickness or with equally firefretardant
material.

(b) painting with an approyved fire-retardant paint
having a flame spread ratifig of not over 75, gpplied in
accordance with the instructions of the manjufacturer.
Such ratings shall be based on the test procedjure speci-
fied in ANSI/ASTM(E 84.

A pictograph asyshown in Fig. 2.6.7 should pe posted
over each pldtform lift corridor call station. The picto-
graph is 125unm (5 in.) wide and 200 mm (8|in.) high.

2.6:7.1  Grab rails, operating devices, gignal fix-
tures,and audio and visual communication dgvices and
their housings are not required to conform to gara. 2.6.7.

2.6.8 A full passenger enclosure shdll not be
permitted.
2.6.8.1 Platforms shall be permitted fo have a

top provided the top is non-load-bearing an¢gl marked
to indicate it cannot sustain a load.

2.7 Capacity, Speed, and Travel

2.7.1 Limitation of Load, Speed, and Trayvel. The
rated load shall be not less than 200 kg (450 Ib)[nor more
than 475 kg (1,050 Ib). Platforms with a flogr greater
than 1.4 m? (15 ft?) shall have a rated load df not less
than 340 kg (750 Ib). Platforms with a floor greater than
1.7 m? (18 ft?) shall have a rated load of not|less than
475 kg (1,050 1b). The lift shall be capable of justaining
and lowering a load as specified in Fig. 9.7. [The rated
speed shall not exceed 0.15 m/s (30 ft/min).| Travel of
lifts conforming to paras. 2.1.1 and 2.1.2 shall ot exceed
4250 mm (168 in.). Travel of lifts conforming to

not less than b0 Ix (b Ic).

2.6.6.2 During operation, the minimum illumi-
nation on the floor and controls shall be not less than
50 Ix (5 fc).

2.6.6.3 An auxiliary illumination source to pro-
vide general illumination of not less than 2.2 1x (0.2 fc)
on the floor and controls shall be provided.
The auxiliary system shall be automatically activated
when normal illumination power fails and shall be capa-
ble of maintaining the above illumination intensity for
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paras 21-3-shallnotexceed3-500-mnr ((JO ;u.). Travel of
lifts conforming to para. 2.1.4 shall not exceed 600 mm
(24 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 numer-
als used shall be not less than 6 mm (0.25 in.) in height.

2.7.3 Data Plates. A data plate shall be provided
by the manufacturer and securely fastened to the
machine. The plate shall state the rated speed, rated
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Fig. 2.6.7 Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

load, welight of platform,\sdspension and support
means, date of manufacture, and manufacturer’s name.
Letters and numerals)shall be not less than 6 mm
(0.25 in.) [in height.

2.7.4 Restriction Sign. A sign shall be securely fas-
tened in 4 eenspicuous place at each landing and on the

is by breakage or slackening of the suspension o1
port means, the safety shall be set without delay
independent of the speed governor, if provided.
Safety parts shall conform to the requirements of
paras. 2.8.2 and 2.8.3. Where hoisting ropes are [used,
the application of safeties shall conform to the require-
ments of para. 2.8.4.

sup-
and

platform.
less than 6 mm (0.25 in.) high and shall include the
international symbol of accessibility.

The-sign-shall state“No-Freight“ inlettersnot

2.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except
as permitted in para. 2.8.8. The safety shall be actuated
by the action of a speed governor or by the breakage or
slackening of the suspension or support means. Where
actuation is by a governor, the safety shall be set at a
maximum speed of 0.4 m/s (75 ft/min). Where actuation
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The application and release of safeties shall conform
to the requirements of paras. 2.8.5, 2.8.6, and 2.8.7.

2.8.1 Screw Drive Machines. When screw drive
machines are used, safeties and speed governors con-
forming to para. 2.8.1 shall be permitted.

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

2.8.1.2 The fall of the platform in the event of
failure of the driving nut shall be limited to a distance
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not exceeding 12 mm (0.5 in.), by utilizing a safety nut
or other equivalent means.

2.8.1.3 The capability of the alternate safety
devices described in paras. 2.8.1.1 and 2.8.1.2 to function
as required shall be verified by engineering tests as
described in para. 9.6.

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

without appreciable delay, and their application shall
be independent of the speed action of the governor and
of the location of the break in the hoisting ropes (inertia
application), and shall be permitted to be accomplished
by the use of a governor and governor rigging having
a sufficiently high value of inertia to apply the safety
on free fall independently of the speed action of the
governor.

p.8.2.1  Parts of safeties, except springs,
safety-rope drums, leading sheaves, and their support-
ing Brackets and safety-jaw gibs, shall have a factor of
safety of not less than 3%, 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 inf). Forged, cast, or welded parts shall be stress
relieyed.

.8.2.2  Springs shall be permitted to be used
in the operation of platform or counterweight safeties.
Whefte used, and where partially loaded prior to safety
operation, the loading on the spring shall not produce
a fib¢r stress exceeding one-half the elastic limit of the
matefrial. During operation of the safety, the fiber stress
shallnot exceed 85% of the elastic limit of the material.
Helidal springs, where used, shall be in compression.

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

.8.2.4 Rope used as a connection ffom the safety
to thle governor rope, including rope wound on the
safety-rope drum, shall be not less than'8 mm (0.125 in.)
in dipmeter and shall be made of\a corrosion-resistant
metal. The factor of safety of therope shall be not less
than [5. Tiller-rope construction/shall not be used.

.8.2.5 The factofs of safety shall be based upon
the rhaximum stressés-developed in the parts during
the gperation of the{safety when stopping rated load
from|governor tripping speed.

.8.2.6 . (Safety-rope leading-sheave brackets and
othe safety~operating parts shall not be attached to or
suppprted by wood members.

2.8.5 Means of Application. Safetiesshallhe applied
mechanically. Electric, hydraulic, or pneumat{c devices
shall not be used to apply the safeties requir¢d by sec-
tion 2, nor to hold such safeties in the retracted position.

2.8.6 Level of Platform Floor on-Safety Application.
The application of a Type A or.Iype B safety tp stop the
platform, with its rated load centered on eadh quarter
of the floor symmetrically*Wwith relation to the center
line of the floor, shallLnot cause the floor to |pe out of
level more than 30 mmy/m (0.375 in./ft) in any direction.

2.8.7 Release.” When platform safeties arg applied,
no decrease(if) tension in the governor rope npr motion
of the platform in the down direction shall r¢lease the
safeties,"but such safeties shall be permitfed to be
releaséd by the motion of the platform in the up
direction.

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

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
component cannot result in the platform ovefspeeding
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
by para. 2.9.2 shall be permitted
mechanically-operated, magnetically-operate
or static-type switches.

Final terminal stopping devices required by para.2.9.3

required
to use
, optical,

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

2.8.4 Type A (Instantaneous) Safeties. On the part-
ing of the hoisting ropes (free fall), Type A
governor-operated safeties, where provided, shall apply

- 19
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shall use only mechanically-operated switches.

Terminal stopping devices that are located on the plat-
form 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.

2.9.2 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
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conditions. The normal stopping devices shall be permit-
ted to also serve as the upper and lower terminal stop-
ping devices.

2.9.3 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 para. 2.9.6. They shall be set to
stop the platform after it travels past the normal terminal
stopping device and before striking an obstruction. A

be summoned by means of a clearly labeled
attendant-call device located at each landing.

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

slack-ropp device equipped with a slack-rope switch of
the enclofed manually reset type, which shall cause the
electric ppwer to be removed from the driving machine
motor afd brake, if provided, if any hoisting rope
becomes |slack, shall be permitted as the lower final
terminal stopping device.

2.10.2.3— NO comtrols, other than an emer,
stop switch, shall be provided in the platform.

Fency

2.10.3 Control and Operating Circuit Requiremehts.
The design and installation of the controhand operating
circuits shall conform to the following

2.10.3.1 Control systems\that depend op the

2.9.4 | Final terminal stopping device switch con-  completion or maintenance of¢an electric circuit|shall
tacts sha]l be directly opened mechanically. Arrange-  notbe used for interruption-ofithe power and applidation
ments tﬂ:at depend on a spring, or gravity, or a  of the machine brake atiterminal landings, or for stop-
combinatiion thereof, to open the contacts shall not be  ping the machine when the safety applies.
used.

2.9.5 | The final terminal stopping device shall not
control tHe same controller switches as the normal stop-
ping devjce unless two or more separate and indepen-
dent switfhes are provided, two of which shall be closed
to complete the driving-machine motor-and-brake cir-
cuit in efither direction of travel. Where a two- or
three-phdse alternating-current driving-machine motor
is used, these switches shall be of the multi-pole type,

The coptrol shall be so designed and installed that‘a
single ground or short circuit shall be permitted. to-pre-
vent eitheér the normal or final stopping devige gircuits
from stopping the platform, but not prevent both.

2.9.6( Final terminal stopping devices are not
required ffor direct-plunger or roped-hydraulic driving
machined. 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 bdttom terminal landing).

2.10 Operating Devices and Control Equipment

2.10.1 Operation. Operation of the lift from the
landings [and-from the platform shall be controlled by
control syvitches at all stations, and shall be by means

2.10.3.2 If'springs are used to actuate swifches,
contactors, orrelays to break the circuit to stop the lift
at the terminal*landings, they shall be of the restrhined
compression type.

2:10.3.3  The failure of any single magnetfcally
operated switch, relay, or contactor to release in the
ifitended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a dingle
accidental ground or combination of accidental grqunds
shall not permit the lift to start if this failure repders
ineffective any electrical protective device.

2.10.4 Motor Reversal Protection. Where a|non-
instantaneous reversible motor is used, a protectivle cir-
cuit or device shall be provided to prevent the notor
from continuing in the same direction if the revdrsing
control is activated.

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

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

of the c
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mum above the platform floor or facility floor or ground
level. Operating devices shall be designed so that both
the “UP” and “DOWN” circuits cannot be operated at
the same time.

£3 £ ral £ 1 halll
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2.10.2 Attendant Operation

2.10.2.1  Where applicable, and where approved
by the authority having jurisdiction, the lift shall be
permitted to be attendant-operated. The attendant shall

20

motor to operate in the wrong direction.

2.10.6 Emergency Stop Switch. An emergency stop
switch shall be provided on the platform and located
in or adjacent to each platform operating panel. When
opened, this switch shall cause the electric power to be
removed from the driving-machine motor and brake if
provided.

Emergency stop switches shall be of the manually
opened and closed type and have red operating handles
or buttons.
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They shall be conspicuously and permanently marked
“STOP” and indicate the “STOP” and “RUN" positions.
Switches shall be positively opened mechanically and
their opening shall not be solely dependent on springs.

An emergency stop switch shall not be provided on
any landing control, except as required by para. 2.10.2.2.

2.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension

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

2.11.2  The lift shall be provided with a means
of two-way conversation between the platform and a
readily accessible point outside the runway that is avail-

shall[be provided with a slack-rope device of the manu-
ally teset type that will remove power from the motor
and prake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chain
suspension means shall be provided with a slack-chain
devige that will remove power from the motor and brake
if thq platform is obstructed in its descent and the sus-
pensfon means slacken. This device is not required to
be off the manually reset type if the chain sprockets are
guardled to prevent the chain from becoming disengaged
from|the sprockets.

2/10.8 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
relegsed until power has been applied to the
drivihg-machine motor. All power feed lines to the brake
shall[be opened and the brake shall apply automatically
when any operating device in para. 2.10.1 or 2.10.2 is
in the stop position, and when any electrical protective
devige functions.

2010.9 Electrical Equipment and Wiring

P.10.9.1  All electrical equipment anid 'wiring
shall{conform to the requirements of NFRA)70.

.10.9.2  Electrical equipment shall be certified
to the requirements of CAN/CSAfB44.1/ASME A17.5.

2]10.10 Manual Operations. ~Means shall be pro-
videdl to permit authorized-personnel to raise or lower
the glatform manually dfiythe event of power failure,
unless standby (emergency) power is provided. The
mear)s to raise or lower the platform shall be capable
of beng accessed.and operated without working directly
abovp the platform.

2.11

If theplatform is installed in an area not visible to

Emergency Signals

able to emergency personnel (telephone, inter¢om, etc.).
The means to activate the two-way conversatipn system
does not have to be provided on the platfornj.

2.11.3  If the audible signaling device(s), or the
means of two-way conversatiof, or both, are|normally
connected to the building powet supply, they ghall auto-
matically transfer to a souxce of standby or emergency
power as required by-the' applicable building code or,
where applicable, Standard for Health Care|Facilities
(NFPA 99) after the' normal power supply [ails. The
power source shall’be capable of providing for the opera-
tion of the atidible signaling device and illumntnation of
the alarnfswitch for at least 1 h, and the means of two-
way conversation for at least 4 h.

2,12 Standby Power

Lifts equipped with standby power shall cotnply with
this rule.

2.12.1 Standby Power. Except where permitted by
2.12.1.1, the lift shall be powered by a standpy power
system from the building.

2.12.1.1 Battery Power. A lift equipped with
rechargeable battery power capable of cycling the lift
under full load for five cycles minimum after building
power is removed shall be permitted.

2.13 Code Data Plate

A data plate shall be provided that indicates|the A18.1
Standard to be used for inspections and tests| The data
plate shall be in plain view, securely attach¢d on the
main line disconnect or on the controller. The ¢lata plate
shall be of such material and construction that the letters
and figures stamped, etched, cast, or otherwide applied
to the face shall remain permanently and readilly legible.
The height of the letters and figures shall b¢ not less

personnel at all times, emergency signaling devices shall
be provided in accordance with the requirements of
para. 2.11.1 or 2.11.2. Standby power shall be provided
in accordance with para. 2.11.3.

2.11.1  The platform 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. The switch
marked “ALARM” shall illuminate when actuated. The
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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.

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

3.1.1 Means 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. Clearances between the platform
and adjacent surfaces shall be not less than 20 mm
(0.75 in.). At no point in its travel shall the edge of the
platform floor facing the uppermost landing be more

3.1.6 Electrical Equipment and Wiring

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

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

3.2 Guide Rails and Tracks

than 600 fm (Z411.) above a step or landing as measured
vertically]

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

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

3.1.2.3 If the headroom is less than 2 000 mm
(79 in.) measured from all points on the platform floor
surface throughout its travel a caution sign shall be pro-
vided. The caution sign shall contain the words
“CAUTIPDN. LOW OVERHEAD” and “SEAT AND
SEATBELT PROVIDED.” The caution sign shall be
securely fastened in a conspicuous place. Letters shall
be not legs than 6 mm (0.25 in.) high.

3.1.3 |Pipes in Runway Vicinity. Pipes conveying
steam, gdfs, or liquid that, if discharged into the runway;,
would erjdanger life or health shall not be permitted.

3.1.4 Lower Level Access Ramps and Pits. [ifts'shall
have a r¢tractable platform floor-mounted ramp in
accordanfe with para. 3.1.4.2, except that.lifts installed
in a dedifated inclined runway enclosure shall be per-
mitted tol have a pit or a floor-mounted ramp in accor-
dance with para. 3.1.4.1.

3.1.4.1 Ramping inclinations for floor-mounted
ramps shiall be not greatet:than
(a) 11ir 8 for heights-p to 75 mm (3 in.)
(b) 111 10 for heights up to 100 mm (4 in.)
(c) 11ir 12 for heights greater than 100 mm (4 in.)

3.1.4.2 CRetractable ramps shall be automatically
actuated gnd'shall remain in their elevated position until

3.2.1 Material. Guide rails shall be of rhetal

construction.

3.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shall be mafe of
open-hearth steel or its equivalentthaving a tdnsile
strength of not less than 380 MPa (55;000 psi) and having
an elongation of not less than 22% in a length of 50 mm
(2 in.). Bolts shall conform to-ASTM A 307. Rivets|shall
conform to ASTM A 502.

3.2.1.2 Requirements for Metals Other Than Steel.
Metals other thansteel shall be permitted to be|used
provided the fdctor of safety is not less than, anf the
deflections are,not more than, the values specified in
section 3, and provided that cast iron is not used

3.221.3 Guide-Rail Surfaces. Guide-rail surface
used. for guiding a platform or counterweight shall be
sufficiently smooth and true to operate properly|with
the guiding members. Those surfaces that the platform
or counterweight safeties engage shall be smootly and
true within the tolerances required to ensure pfoper
safety application without excessive retardatipn or
excessive out-of-level platform conditions resulting.

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

3.2.3 Stresses and Deflections of Guide Rail$ and
Their Brackets

3.2.3.1 Guide Rails. For steels conformipg to
para. 3.2.1.1, the stresses in a guide rail or in the rail
and its reinforcement, due to the horizontal fprces
imposed on the rail during loading, unloading, o1 run-
ning, calculated without impact, shall not exceed

the platform returns to the Janding. When in use, the
inclination of the ramps shall be not greater than

(a) 11in 4 for heights up to 50 mm (2 in.)

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

(c) 1in 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.)

3.1.5 Structural Support. The structure on which
the lift is installed shall be capable of safely supporting
the loads imposed.
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100 MPa (15,000 psi), and the deflection shall not exceed
6 mm (0.25 in.).

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

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

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

3.2.5 Anchoring. The supporting tracks or guide
rails shall be securely anchored to the stairs, floor sur-
face, or sidewall.

3.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.100.

3.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, be
provided with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
times the

33

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) |friction

3.B.1 General Requirements

B.3.1.1  The factor of safety, based on the static
load [(the rated load plus the weight of the platform,
ropeg, counterweights, etc.), to be used in the design
of dfiving machines and sheaves including fasteners
trangmitting load, shall be not less than 8 for steel,
bronte, or other metals having an elongation of at'léast
14% n a length of 50 mm (2 in.) or 10 for castiiron or
otherl metals having an elongation of less-thian 14% in
a length of 50 mm (2 in.). Other factors‘of safety for
speciffic driving means are further spetified in section 8.

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

Megans shall be provided-to ensure that there is no
relatfjve motion betwéen/rigidly joined components
transmitting load.

Where flexible (couplings are used to transmit load,
means shall bésprovided to prevent disengagement of
the cpupling.corhponents in the event of failure or exces-
sive motion.in the flexible connection.

A fillet-shall be provided at any point of change in the

Driving Means and Sheaves

and have a pifr‘h diameter of not less than 30
diameter of the suspension ropes. Where 8
rope or 7 X 19 steel aircraft cable is wused, [the pitch
diameter of the drums and sheaves shall be pefmitted to
be reduced to 21 times the diameter'of the rop¢ or cable.
Where the grooves are used totvansmit poyver, suffi-
cient traction shall be provided. between the [rope and
groove, and in the event ©f nonmetallic lininjg failure,
between the rope and_the remaining sheave groove, to
safely stop and hold-the platform with 125% of the
rated load.

19 steel

3.3.2 Hydtaulic Driving Machines. Diredt-plunger
hydraulic driving machines, where used, shall conform
to the reqtiirements of para. 8.1 except para. §.1.2.

Ropéd-hydraulic machines shall also conform to the
requirements of para. 8.1, except for paras. 81.1, 8.1.3,
814.3, and 8.1.4.7.

3.3.3 Screw Machines. Screw machings, where

used, shall conform to para. 8.2.

3.3.4 Friction Machines. Friction machinks, where
used, shall conform to para. 8.3.

3.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The popwer unit
shall be permitted to be mounted in the platform or
placed at a remote location. If remotely lofated, all
intervening sheaves and sprockets shall be $o 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. Indirgct drive
machines, utilizing V-belt drives, tooth drivg belts, or
drive chains, shall conform to the requirgments of
paras. 3.3.6.1,3.3.6.2, and 3.3.6.3, except that thie require-
ments of para. 3.3.6.2 shall be permitted to bp omitted
if a self-locking drive meeting the requirgments of

diameterof driving-macthine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

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

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

3.3.1.4 Worm gearing having cast iron teeth shall
not be used on the driving machine.
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para. 3.4.2 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

3.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-
ing strength and a factor of safety of 10. Chain and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.100, using a service factor of 2. Offset
links in chain are not permitted.
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Sprockets in a chain drive set and also a driven set
shall be assembled onto a common hub, with teeth cut
in-line after assembly to assure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
constructed in a manner to assure equal load distribu-
tion on each belt in the set. Load determination for both
the belt and chain sets shall be based on the maximum
static loading on the platform, which is the full load in
the platform at rest and at a position in the runway that

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. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack
and pinion when raising the rated load. When the plat-
form and counterweight are suspended by steel ropes
and the driving means between the machine and the

creates tlfegreatesttoad; including either-the patform
or countdrweight resting on its buffer.

Chain ¢lrives and belt drives shall be guarded to pro-
tect agaimst accidental contact and to prevent foreign
objects frpm interfering with drives.

3.3.6
or chain

broken b

.2 Monitoring and Brake Location. Each belt
n a set shall be continuously monitored by a
bt or chain device that shall function to auto-
matically| interrupt power to the machine and apply
the brakd if any belt or chain in set breaks or becomes
excessivel]y slack. The driving machine brake shall be
located on the traction sheave or drum assembly side
of the drfving machine so as to be fully effective if the
set or chain set should break.

entire bel’:
3.4 Driving-Machine Brakes

3.4.1 | Driving machines, except hydraulic, shall be
equippedl with electrically-released spring-applied
brakes dI‘ectly attached to the driving means through
a continglous shaft, mechanical coupling, or toothed
gearing. A single ground or short circuit, a counter.yolt
age, or g motor-field discharge shall not prevent the
brake magnet from allowing the brake to set when the
operating device is placed in the stop position.

3.4.2 A machine brake is not réquired if a self-
locking drive utilizing a lead screw, jworm, or other
positive gearing that will stop anhd hold the platform
with the fated load within 100.mm (4 in.) of down travel
after the power is removediis provided.

3.5 Susp
3.5.1

3.5.1.1 - Suspension and support means shall be
one of the fellowing;:

ension and Support Means

General Requirements

of safety of such chain shall be not less than“\8, ased
on the rated load. See section 8 for special requirements
for particular drive systems.

counterweight is an endless roller-type chain, the ‘Ector

3.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of contaétef a wire rope on a
traction sheave shall be sufficient to produce adefuate
traction under all load conditions. The arc of contpct of
a chain on a driving sprocket shall be not less| than
140 deg.

3.5.4 Spare Rope Turns on Winding Drums. Alf wire
ropes of windifig)drum machines shall have not less
than one full*urn of the rope on the drum whep the
platform orgounterweight has reached its limit of jpossi-
ble overtravel.

3./5:5 Securing Suspension Ropes to Win
Drums. The drum ends of wire ropes shall be se
by clamps on the inside of the drum of winding
machines or by tapered babbitted sockets, or by
means approved by the authority having jurisdic

ding

rured
Hrum
other
ion.

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

3.5.7 Fastening of Rope Suspension Meahps to
Platform. The platform ends of wire ropes shall be
fastened in a return loop by properly made indivjidual
tapered babbitted sockets or properly attached fittings
as recommended by wire rope manufacturers. Clfps of
the U-bolt type shall not be used. Tapered babbitted
rope sockets and the method of hahhif’ring shall conform

(IZ) sted Of ilUll wire TOpPT

(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.

24
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to the requirements of para. 9.8.

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

3.6 Platforms

3.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less than
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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. 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 con-
structed that removable portions cannot be dismantled
from within the platform.

3.6.6.4 Markings as specified in ANSI Z97.1 shall
be on each separate piece of glass, and shall remain
visible after installation.

3.6.7 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.

3.6.8 Platform Guarding. Platform guarding shall

Enklosure linings, decorative panels, light fixtures,
and gther apparatus or equipment attached to the enclo-
sure [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.

Pahels attached to the enclosure for decorative or
othet) purposes shall not be unfastened from inside the
platfprm by the use of common tools or shall be permit-
ted tp be removed from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 In.) in diameter, in the enclosure used for panel
hangfing or support have permanent means to prevent
straight through passage beyond the running clearance.

346.3 Strength and Deflection of Enclosure Walls.
The enclosure walls shall be designed and installed to
withgtand a force of 330 N (75 Ibf) applied horizontally
atany point on the walls of the enclosure without perma-
nent(deformation nor cause the deflection to exceed
25 mm (1 in.).

3/6.4 Floor Area.
excegd 1.7 m? (18 ft?).

316.5 Material. Metals having an elongation less
than 20% in a length of 50 mm (2 ins)-shall not be used
in the construction of any member\of the frame or floor.

The inside floor area shall not

3.6.6 Glass on Platforms.~Glass shall be permitted
to be used on platforms subject to the following.

8.6.6.1 It shall be.iristalled and guarded so as to
provide adequate pfotection for passengers in case the
glass| panels break or are dislodged.

8.6.6.2 ( It'shall be so mounted in the structure so
the structure, including the glass in place, shall
tand the required lift tests without damage.

that
with:

1 k3 1 il laY Q1 il
DETIT aCCOTTUAICE WIUT pard. O.0.0.1,  Or 1T arcordance

with para. 3.6.8.2.

3.6.8.1 Platform With Enclosurey -The |platform
shall be equipped with a self-closing doofr at least
1100 mm (42 in.) high on the Gides of accgss to the
bottom landing. The door shall be of solid comstruction
and provided with a combination mechanical lock and
electric contact and shall only be operable within 50 mm
(2 in.) of the bottom danding. It shall be permitted to
allow the platform te"move if the door or gatg is in the
closed position, butnot locked, provided the device will
stop the platférm if the door or gate fails to 1qck before
the platform has moved more than 50 mm (2in.) away
from the Bottom landing.
The platform enclosure walls on the sides|not used
for-access or exit shall be of smooth construgtion to a
height of 1 100 mm (42 in.) above the platform floor with
no openings, other than those necessary for ¢peration.
Openings necessary for operation shall rejpct a ball
12 mm (0.5 in.) in diameter. A grab rail extending the
full length of either wall shall be provided af a height
not less than 850 mm (34 in.) or greater than [l 000 mm
(38 in.) from the platform floor. The running |clearance
between the platform enclosure walls and any adjacent
surface shall be not less than 50 mm (2 in.).

3.6.8.1.1 Door-locking devices sha
with para. 2.1.1.4.1.

1 comply

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

3.6.8.2.1 The side of the platform afljacent to
the track or guide rail assembly shall be provjded with
a guard of smooth, solid construction and [of height
that shall prevent the seated passenger from making

76.6.3— Glass greater tham 01 ¢t area
and abutting panels whose total area is greater than
0.1 m? (1 ft*) shall be laminated glass as defined by
ANSI 797.1 or 16 CFR, Part 1201, Section 1201.2 or be
glass bonded to a nonpolymeric coating, sheeting, or
film backing having a physical integrity to hold the
fragments when the glass breaks. Glass shall be tested
and conform to the acceptance criteria for laminated
glass as specified in ANSI Z97.1 or 16 CFR, Part 1201,
Section 1201.4. The glass shall be marked as required
by ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.5.
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accidental contact with moving suspension or driving
means or moving platform trucks. The guard shall have
no openings other than those necessary for operation.
Such openings shall reject a ball 12 mm (0.5 in.) in
diameter.

3.6.8.2.2 The nonboarding sides of the plat-
form shall be provided with a guard of smooth, solid
construction and of a height not less than 150 mm (6 in..).

3.6.8.2.3 The sides of the platform used for
boarding shall be provided with retractable metal ramps
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of a minimum height of 150 mm (6 in.) measured verti-
cally from the surface of the platform floor, locked in
their guarding positions. At a landing, only the retract-
able ramp serving the landing shall be operable. It shall
be operable only when the passenger restraining arm
at the nonboarding end of the platform is in its locked
guarding position. Retractable ramps shall be mechani-
cally locked and monitored by an electric contact, which
shall stop the movement of the platform within 50 mm

underside shall be equipped with obstruction devices.
The force required to operate the devices shall not exceed
70 N (15 Ibf). The obstruction devices shall stop the
platform lift from traveling in the direction of the
obstruction within a distance of 50 mm (2 in.). The plat-
form lift shall be permitted to operate in the direction
away from the obstruction.

The underside obstruction device shall stop the plat-
form lift only when the platform lift is obstructed while

(2 in.) offtravelaway fromthe tandingif the Tamps
have failgd to rise to their elevated position. Retractable
ramps, in| their guarding position, shall withstand, with-
out permfanent deformation, a force of 550 N (125 Ibf)
applied dn any 100 mm (4 in.) by 100 mm (4 in.) area.
This forc¢ shall not cause the height of the ramp, at any
point in jts length, to be less than 150 mm (6 in.) mea-
sured veftically from the surface of the platform floor.

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

(a) Th¢ arms shall be located above the perimeter of
the platf¢rm floor at not less than 800 mm (32 in.) or
greater than 1 000 mm (38 in.). Gaps between the adja-
cent endg of arm sections shall not exceed 100 mm (4 in.)
when the arms are in their guarding positions.

(b) Theg arms shall be of smooth construction with all
edges roynded. They shall not be permanently deformed
when a fprce of 300 N (66 1bf) is applied on any point
along the[length of the arms in any direction. In addition,
they shall not be permanently deformed when a force
of 1 000 N (225 Ibf) is applied in the horizontal direction
along thd center line of the platform.

(c) Thg arms shall be provided in independent sec-
tions. Atl|landings, the retractable ramp and arm at the
boarding| end of the platform shall bevoperable only
when thq arm at the nonboarding end,of the platform
is in its lpcked guarding position:

(d) Eadh retractable arm shall be mechanically locked
and monjtored by an electri€, contact, which shall stop
the movegment of the platform within 50 mm (2 in.) of
travel away from any-landing if the arm is not in its
locked ghiarding position. Means shall be provided to
manually| unlock{the retractable arms for emergency
evacuatiqn putposes. The unlocking mechanism shall
not be rehdily_accessible to the passenger.

(e) W

ré the retractable arms are power npprafpd

traveting i the dowm direction:

3.6.10  The lift shall be provided with a.fdlding
seat and seatbelt with a rated load of not leés than 1[15 kg
(250 1b).

3.7 Capacity, Load, Speed, and Angle of Inclinafion

3.7.1 Limitations of Capacity, Load, and Speed.| The
capacity shall be one person.-The rated load shall he not
less than 200 kg (450 Ib),and not greater than 340 kg
(750 1b). Platforms with a' floor area greater than 1.4 m?
(15 ft?) shall havera rated load of 340 kg (750 1b). The
lift shall be capable of sustaining and lowering al load
as specified inFig. 9.7. The rated speed measured glong
the incline shall not exceed 0.15 m/s (30 ft/min).

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

3.7.3 Capacity Plate. A capacity plate statinjg the
rated load in pounds shall be furnished by the marjufac-
turer 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 DataPlates. A data plate shall be providpd by
the manufacturer and securely fastened in a conspi¢uous
place. The plate shall state the rated speed, rated(load,
suspension or support means, date of manufacturd, and
manufacturer’s name. Letters and numerals shall Be not
less than 6 mm (0.25 in.) in height.

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

control shall be by means of a continuous pressure
device. The closing speed shall not exceed 0.3 m/s
(1 ft/sec) as measured at the fastest point. The force
necessary to prevent closing of power-operated arms
shall not exceed 140 N (30 Ibf) as measured from rest
at the midpoint across the arm at the boarding end of
the platform. The arms may operate in the direction
away from an obstruction.

3.6.9 Obstruction Devices. The upward and down-
ward facing edges of the platform floor and the entire
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3.8 Safeties and Speed Governors

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

Safety parts shall conform to the requirements of
para. 3.8.1. Governor ropes, where provided, shall con-
form to the requirements of para. 3.8.2. The application
and release of safeties shall conform to the requirements
of para. 3.8.3.

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

section, nor to hold such safeties in the retracted
position.

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

B.8.1.1  Parts of safeties, except springs,
safety-rope drums, leading sheaves, and their support-
ing Brackets and safety-jaw gibs, shall have a factor of
safety of not less than 3%, 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
relieyed.

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

Haglical springs, where used, shall be in compression.

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

8.8.1.4 Rope used as a connection.froin the safety
to thle governor rope, including rope.wound on the
safety-rope drum, shall be not lessthan 3 mm (0.125 in.)
in dipmeter and shall be made ‘of)a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than [5. Tiller-rope constru¢tion shall not be used.

8.8.1.5  The factors of safety shall be based upon
the thaximum stresses developed in the parts during
the gperation of.the safety when stopping rated load
from|governet, tripping speed.

8.8.1.6.% Safety-rope leading-sheave brackets and

other safety operating parts shall not be attached to or

3.8.3.2 Release. When platform safeties are
applied, no decrease in tension in the‘govefnor rope
nor motion of the platform in the dowtr diredtion shall
release the safeties, but such safeties shall be permitted
to be released by the motion of\thé platform [in the up
direction.

3.9 Terminal Stopping.Devices

3.9.1 Normal terminal stopping deviceg required
by para. 3.9.2 shall be permitted to use meg¢hanically
operated, magnetically operated, optical, or static type
switches.

Final tezmihal stopping devices required by para. 3.9.3
shall dse only mechanically operated switches for
determining platform position.

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

3.9.2 Normal stopping devices operat¢d by the
platform shall be provided, and shall be set tp stop the
platform floor within a tolerance of 12 mm (0.5 in.)
of the landings under rated loading to zerp loading
conditions.

3.9.3 Upper and lower final terminal|stopping
devices operated by the platform shall be prpvided to
remove power from the motor and the brake if provided,
except as specified in para. 3.9.6. They shallbe set to
stop the platform after it travels past the normal terminal
stopping device and before striking an obstrjuction. A
slack-rope device equipped with a slack-rope|switch of
the enclosed manually reset type, which shallfcause 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

PR ) | 1atl 1
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3.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze,
or stainless steel. They shall be of a regular-lay construc-
tion, and not less than 6 mm (0.25 in.) in diameter. The
factor of safety of governor ropes shall be not less than
5. Tiller-rope construction shall not be used.

3.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this
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final terminal stopping device.

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

3.9.5 The final terminal stopping device shall not
control the same controller switches as the normal termi-
nal stopping device unless two or more separate and
independent switches are provided, two of which shall
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be closed to complete the driving-machine
motor-and-brake circuit in either direction of travel.
Where a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
multipole type.

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

3.10.3.1 Control systems that depend on the
completion or maintenance of an electric circuit shall
not be used for interruption of the power and application
of the machine brake at terminal landings or stopping
the machine when the safety applies.

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

3.9.6( Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.
Lower fifjal terminal stopping devices are not required
where the limitations of the machine or runway limit
the trave] of the platform (e.g., a platform at rest on the
bottom t¢rminal landing).

3.10 Operating Devices and Control Equipment

3.10.1 Operation. Operation of the lift from the
landings |and from the platform shall be controlled by
control syvitches at all stations, and shall be by means
of the cdntinuous-pressure type. Controls shall be
1200 mmn} (48 in.) maximum and 380 mm (15 in.) mini-
mum abdve the platform floor or facility floor or ground
level. Coptrols shall be located within forward or side
reach of|the passenger as defined in ANSI A117.1.
Operating devices shall be designed so that both the
“UP” andl “DOWN” circuits cannot be operated at the
same time.

3.10.2 Attendant Operation

3.10{2.1 Where applicable, and where appreved
by the apthority having jurisdiction, the lift.shall be
permitted to be attendant-operated. The attendant shall
be summpned by means of clearly labeled attendant call
stations placed at each landing.

3.10{2.2  The attendant shall operate the lift by
means of|a continuous-pressure-switch located in a con-
trol box ¢n the free end oftavdetachable, flexible cord
not more|than 1 500 mni (69 in.) in length. A manually
reset emdrgency stop(switch shall also be provided in
the contrpl box.

3.10{2.3 .<:No controls, other than an emergency
stop swifch,.shall be provided on the lift.

3.10.3.3  The failure of any single magnetjcally
operated switch, relay, or contactor to release ih the
intended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a gingle
accidental ground or combination of\aecidental grqunds
shall not permit the lift to start if"this failure repders
ineffective any electrical protgetive device.

3.10.4 Motor Reversal Protection. Whgre a
non-instantaneous reversible motor is used, a prot¢ctive
circuit or device shallbe provided to prevent the motor
from continuing ity the same direction if the reversing
control is actiyated.

3.10.5 Phase Reversal and Failure Protection. | Lifts
having polyphase alternating current power sypply
shall bé’provided with means to prevent the starting of
the lift motor if the phase rotation is in the wrong dlirec-
tidn, or if there is a failure of any phase. This protgction
shall be considered to be provided if a reversal of phase
of the incoming polyphase alternating current gower
will not cause the driving machine motor to operate in
the wrong direction.

3.10.6 Emergency Stop Switch. An emergency stop
switch shall be located within reach of the passenger
whether sitting in a wheelchair or sitting on the folding
seat and located 1200 mm (48 in.) maximunj and
380 mm (15 in.) minimum above the platform [floor.
When opened, this switch shall cause the electric fJower
to be removed from the driving-machine motof and
brake. Emergency stop switches shall be of the marjually
opened and closed type and have red operating hapdles
or buttons. They shall be conspicuously and pg¢rma-
nently marked “STOP” and shall indicate the “S[FOP”
and “RUN” positions. Switches shall be positjvely
opened mechanically and their opening shall npt be
solely dependent on springs.

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

3.10.3 Control and Operating Circuit Requirements.
The design and installation of the control and operating
circuits shall conform to the following.

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

28

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

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

3.10.8 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically

3.12 Standby Power

Lifts equipped with standby power shall comply with
this rule.

3.12.1 Standby Power. Except where permitted by
para. 3.12.1.1, the lift shall be powered by a standby
power system from the building.

3.12.1.1 Battery Power. A lift equipped with
rechargeable battery power capable of cycling the lift

released until power has heen applied to the driving-
macl)ine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when any operating device in para. 3.10.1 or 3.10.2 is
in the stop position and when any electrical protective
devige functions.

3.10.9 Electrical Equipment and Wiring

8.10.9.1  All electrical equipment and wiring

shall|conform to the requirements of NFPA 70.

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

3/10.10 Manual Operations. Means shall be pro-
videdl to permit authorized personnel from a position
outside the platform to raise or lower the platform man-
ually| along the path of travel. For lifts installed in com-
plianice with para. 3.6.8.2, means shall be provided to
mantially fold the platform unless the lift can be manu-,
ally Iloved to a dedicated storage location that is pro*
videdl at the upper or lower terminal landing awaytom
the cjrculation path.

3.11

If the lift is installed in an area not yisible to personnel
at all times, emergency signaling devices shall be pro-
videdl in accordance with the reqéirements of para. 3.11.1
or 3.]11.2.

Emergency Signal

3[11.1  The lift shall'be’provided with an audible
signgling device, operable from the emergency stop
switdh, marked alsg with “ALARM” or from a separate
switdh marked “ALAARM,” which is located in or adja-
cent[to each/platform operating panel. The switch
marKed “ADARM” shall illuminate when actuated. The
signdling-device shall be audible inside the platform
and putside the runway. The audible signaling device

under full load for five cycles minimum afteft building
power is removed shall be permitted.

3.13 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used fordnspections and [tests. The
data plate shall be in plain, view, securely atfached on
the main line disconnect '01“on the controller.|The data
plate shall be of such fmaterial and construction that the
letters and figures stamped, etched, cast, or ptherwise
applied to the fage'shall remain permanently afd readily
legible. The height of the letters and figures shall be no
less than 3;mm (0.125 in.).

4 INCLINED STAIRWAY CHAIRLIFTS*

Section 4 applies to inclined stairway ¢hairlifts
installed in locations other than in or at a private resi-
dence for use by the mobility impaired.

4.1 Runways

4.1.1 Lifts shall be installed so that meang of egress
is maintained as required by the authoritly having
jurisdiction.

4.1.2  The structure on which the equjpment 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 INFPA 70.

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

4.2 Guide Rails and Tracks

The supporting tracks or guide rails shall b¢ securely
wall. The

anchored to -the chivc’ floor cnvFano, or-sid

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  The lift shall be provided with means of
two-way conversation between the platform and a
readily accessible point outside the runway that is avail-
able to emergency personnel (telephone, intercom, etc.).
The means to activate the two-way conversation system
does not have to be provided on the platform.
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factor of safety used in the design of the guide rails and
tracks shall be not less than 5 based on the rated load.

4.3 Driving Means and Sheaves

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

* See section 7 for the requirements for this equipment installed
in or at a private residence.
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(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plunger hydraulic
(h) roped-hydraulic

(i) lever hydraulic

(j) friction

paras. 4.3.6.1,4.3.6.2, and 4.3.6.3, except that the require-
ments of para. 4.3.6.2 shall be permitted to be omitted
if a self-locking drive meeting the requirements of
para. 4.4.2 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

4.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-

4.3.1

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

4.3.1.2 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to fhe requirements of ASME B29.100.

4.3.1.3 Winding drums, traction sheaves, over-
head sheqves, and deflecting sheaves used with suspen-
sion and [compensating ropes shall be of metal and be
provided| with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and have|a pitch diameter of not less than 30 times the
diameter|of the suspension ropes. Where 8 x 19 steel
rope or § X 19 steel aircraft cable is used, the pitch
diameter|of the drums and sheaves shall be permitted to
be reducqd to 21 times the diameter of the rope or cable.
Where |the grooves are used to transmit power, suffi-
cient tradgtion shall be provided between the rope and
groove, and in the event of nonmetallic lining failtire,
between the rope and the remaining sheave groove, to
safely stdp and hold the chair with 125% of ‘thé rated
load.

4.3.2 |Hydraulic Driving Machines.(_Direct-plunger
hydrauli¢ driving machines, where tised, shall conform
to the requirements of para. 8.1.except para. 8.1.2.

Ropedihydraulic machines-shall also conform to the
requirements of para. 8.1 except for paras. 8.1.1, 8.1.3,
8.1.4.3, and 8.1.4.7.

4.3.3 [Screw Machines. Screw machines, where
used, shdll conform to para. 8.2.

4.3.4 |Friction*Machines. Friction machines, where
used, shdllcenform to para. 8.3.

ing erpngfh and a factor of safetv of 10 Chain and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Infoxmatioh sec-
tion of ASME B29.100, using a service factor of 2. QOffset
links in chain are not permitted.

Sprockets in a chain drive set andtalso a drivgn set
shall be assembled onto a commodn-hub, with teeth cut
in-line after assembly to assuréequal load distribution
on all chains. Tooth sheaves.for a belt drive shall be
constructed in a manner tc assure equal load dis{ribu-
tion on each belt in the set. Load determination fof both
the belt and chain sets)shall be based on the maximum
static loading on-the carriage, which is the full logd on
the chair at rést\and at a position in the runway that
creates the\greatest load, including either the catriage
or countéfweight resting on its buffer.

Chaifvdrives and belt drives shall be guarded tg pro-
tect*against accidental contact and to prevent fdreign
objects from interfering with drives.

4.3.6.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored| by a
broken belt or chain device that shall function to fauto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or beqomes
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 fif the
entire belt set or chain set should break.

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

4.4 Driving-Machine Brakes

4.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The power unit
shall be permitted to be mounted on the carriage or
placed at a remote location. If remotely located, all
intervening sheaves and sprockets shall be so placed
that the rope or chain travels in the proper alignment.
All sheaves and sprockets shall be enclosed or guarded.

4.3.6 Indirect-Drive Machines. Indirect-drive ma-
chines, utilizing V-belt drives, tooth drive belts, or drive
chains, shall conform to the requirements of
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4.4.1 A driving-machine brake directly attached
to the driving means through a continuous shaft,
mechanical coupling, or toothed gearing of the electri-
cally released spring-applied type shall be provided,
except on lifts with hydraulic driving machines.

4.4.2 A machine brake is not required if a self-
locking drive utilizing 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 is provided.
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4.5 Suspension and Support Means
4.5.1 General Requirements

4.5.1.1 Suspension and support means shall be
one of the following;:
(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic

to stop the upward motion of the carriage if it encounters
an object between the footrest and step nosing or riser.

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

4.7 Capacity, Speed, and Angle of Inclination

(e)[roped-hydraulic

(f)|rack and pinion

(g)| screw

(h)| friction machine guides and rollers

£#.5.1.2  Steel tapes or welded link chains shall
not be used as suspension means. Where wire ropes are
used) the diameter shall be not less than 6 mm (0.25 in.).
Whete aircraft cable is used, the diameter shall be not
less fhan 3 mm (0.125 in.).

4.5.2 Factors of Safety. The suspension and support
mear)s shall have a factor of safety of not less than 7
basedl on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack
and pinion when raising the rated load. When the car-
riagel and counterweight are suspended by steel ropes
and the driving means between the machine and the
counterweight is an endless roller-type chain, the factor
of safety of such chain shall be not less than 8, based
on the rated load. See section 8 for special requirements
for pprticular drive systems.

4.5.3 Replacement of Chains and Sprockets," If two
or more chains are used as a suspension jor support
mearps and a worn chain or sprocket is replaced, all
chairfs and sprockets shall be replaceg

4.6 (hairs and Seats

Eath chair shall have a foot-platform and a seat with
a badkrest and a seat belf."Each chair shall be equipped
with [two hand grips er.arins. If the chair stops less than
500 mm (20 in.) béyond the nose of the top landing,
meaqured horizentally from the center of the seat, a
swivel seat sHall be provided. The swivel shall have a
positive lockirnig mechanism, and the seat shall have an
electfic dontact that shall prevent the operation of the
lift when the seat is not in the operating position.

4.7.1 Limitations of Capacity, Load, and Spped. The
capacity shall not exceed two persons. The thted load
shall be not less than 115 kg (250 1b) for a orje-seat lift
and not less than 180 kg (400 Ib) for.a two-sedt lift. The
rated speed shall not exceed 0.2an/s (40 ft/min).

installed
measured

4.7.2 Limitation of Angle. \»No lift shall bd
to operate on a greater incline than 45 deg as
on the mean.

4.7.3 Capacity, Plate. A capacity plate s
rated load in pounds shall be furnished by themanufac-
turer and fasténed in a conspicuous place on the device.
Letters andmumbers shall be not less than 6 mnp (0.25 in..)
in height.

ating the

4.7.4 Data Plates. A data plate shall be prpvided by
theshanufacturer and securely fastened in a comspicuous
place. The plate shall state the rated speed, rated load,
suspension or support means, date of manufa¢ture, and
manufacturer’s name. Letters and numerals shall be not
less than 6 mm (0.25 in.) in height.

4.8 Safeties and Speed Governors

All carriages shall be provided with a safety, except
for carriages of direct-plunger hydraulic lifts. The safety
shall be actuated by the action of a speed |governor
or by the breakage or slackening of the suspension or
support means. Where actuation is by a governor, the
safety shall be set at a maximum speed of 0.4 m/s
(75 ft/min). Where actuation is by breakage af the sus-
pension or support means, the safety shall be s¢t without
delay, and independent of the speed governgr, if pro-
vided. Safety parts shall conform to the reqpirements
of para. 4.8.1. Governor ropes, where providled, shall
conform to the requirements of para. 4.8.2. The applica-
tion and release of safeties shall conform to the require-
ments of para 483

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

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

4.6.3 Footrest Obstruction Device. If the footrest is
located so that it is within 150 mm (6 in.) of the step
nosing or riser, a device shall be provided on the footrest
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4.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

4.8.1.1 Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a factor of safety
of not less than 31/2, based on the ultimate strength of
the material, and the materials used shall have an elon-
gation of not less than 15% in a length of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

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

operated, magnetically operated, optical, or static type
switches.

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

Terminal stopping devices that are located on the car-
riage or in the runway shall be of the enclosed type and
securely mounted in such a manner so that horizontal
movement of the carriage shall not affect the operation

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

4.8.1.4 Rope used as a connection from the safety

to the ggvernor rope, including rope wound on the

safety-rojpe drum, shall be not less than 3 mm (0.125 in.)

diameter and shall be made of a corrosion-resistant

metal.

The fagtor of safety of the rope shall be not less than
5. Tiller-rppe construction shall not be used.

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

4.8.1.6  Safety-rope leading-sheave brackets and
other saf¢ty operating parts shall not be attached to or
supportefl by wood platform members.

4.8.2 |Material and Factor of Safety. Governor ropes
shall be ¢f iron, steel, monel metal, phosphor brenze,
or stainleps steel. They shall be of a regular-lay‘cohstruc-
tion, and|not less than 6 mm (0.25 in.) in diameter. The
factor of pafety of governor ropes shall-beinot less than
5. Tiller-rppe construction shall not be used.

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

4.8.3
applicati

.1 Level’of.Chair on Safety Application. The
n of«a\lype A or Type B safety to stop the
chair, with its-tated load shall not cause the chair to be
out of lejl;l more than 30 mm/m (0.375 in./ft) in any

el 3 .
Ol IS dEVICE.

4.9.2 Upper and lower normal terminal'stopping
devices operated by the carriage shall be provided, and
shall be set to stop the chair at or nearthe uppet and
lower terminal landings under rated-loading to| zero
loading conditions.

4.9.3 Upper and lower{final terminal stopping
devices operated by the carriage to remove power|from
the motor and the brake ‘shall be provided, excdpt as
specified in para. 4.9%. They shall be set to stop the
carriage after it travéls past the normal terminal [stop-
ping device and-béfore striking an obstruction.

A slack-ropedevice equipped with a slack-rope spvitch
of the enclosed manually reset type that shall cauge the
electric power to be removed from the driving mathine
motor @nd brake, if any hoisting rope becomes slack,
shall be permitted to be used as the lower final terminal
stopping device.

4.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangementq that
depend on a spring, or gravity, or a combination thereof,

to open the contacts shall not be used.

4.9.5 The final terminal stopping device sha]l not
control the same controller switches as the normal tprmi-
nal stopping device unless two or more separat¢ and
independent switches are provided, two of which|shall
be closed to complete the driving-madhine
motor-and-brake circuit in either direction of tfavel.
Where a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be ¢f the
multipole type. The control shall be so designed and
installed that a single ground or short circuit shall be
permitted to allow either, but not prevent both, th¢ nor-
mal and final stopping device circuits from stoppirlg the

carriage.
o]

direction.

4.8.3.2 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 safeties 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 Normal terminal stopping devices required
by para. 4.9.2 shall be permitted to use mechanically
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4.9.6 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.
Lower final terminal stopping devices are not required
where the limitations of the machine or runway limit
the travel of the carriage (e.g., a carriage at rest on the
bottom terminal landing).

4.10 Operating Devices and Control Equipment

4.10.1 Operation. Operation of the chairlift from
the upper or lower landing and from the chair shall be
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controlled by control switches at all stations, and shall
be by means of the continuous-pressure type. Controls
shall be 1 200 mm (48 in.) maximum and 380 mm (15 in.)
minimum above the platform floor or facility floor or
ground level. Operating devices shall be designed so
that both the “UP” and “DOWN” circuits cannot be
operated at the same time.

4.10.2 Motor Reversal Protection. Where a non-
instaptaneous reversible motor is used, a protective cir-

at the terminal landing, they shall be of the restrained
compression type.

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

cuit pr device shall be provided to prevent the motor
from| continuing in the same direction if the reversing
conttpol is activated.

410.3 Electrical Equipment and Wiring

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

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

4.10.3.3  The failure of any single magnetically
operated switch, relay, or contractor to release in the
intenidded manner, or the failure of any solid state device
to operate as intended, or the occurrence of a single
accidental ground or combination of accidental grounds
shall{not permit the lift to start if this failure renders
ineff¢ctive 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 npotor if the phase rotation is in the wrong direction,
or if fthere is a failure of any phase.

Thijs protection shall be considered to be'provided if a
reversal of phase of the incoming polyphadse alternating
currgnt 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-machinebrakes shall not be electrically
released until power has*been applied to the driving-
machine motor. All{pewer feed lines to the brake shall
be opened, and, the brake shall apply automatically
when any operating device in para. 4.10.1 or 4.10.2 is in
the “PTOP. position and when any electrical protective
devige functions.

Tha

dacian

4.10.6Control-and-Operating Circuits

suspension means shall be provided with aslack-chain
device that will remove power from the motor and brake
if the platform is obstructed in its descent angl the sus-
pension means slacken. This device\is not required to
be of the manually reset type if thte chain sprockets are
guarded to prevent the chain frombecoming disengaged
from the sprockets.

4.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard t6 be used for inspections and [tests. The
data plate shall be in plain view, securely atfached on
the main dine/disconnect or on the controller.|The data
plate shall'be of such material and construction that the
lettets.and figures stamped, etched, cast, or ptherwise
applied to the face shall remain permanently ad readily
legible. The height of the letters and figures shall be not
less than 3 mm (0.125 in.).

5 PRIVATE RESIDENCE VERTICAL PLATFORM
LIFTS®

Section 5 applies to vertical platform lifts where
installed in or at a private residence for use by fhe mobil-
ity impaired.

5.1 Runways

Runways shall be installed in accordapce with
para.2.1.1,2.1.2,2.1.3, or 5.1.1. Runway constriction for
lifts that penetrate a floor must comply with para. 2.1.1
and with the building code. Only lifts installed fin confor-
mance with para. 2.1.1 shall serve more than two
landings.

5.1.1 Guarding
5.1.1.1 The runway shall be guarded at the upper

TCUTtos THC-GCoTE

and installation of the control and operating circuits
shall conform to the following.

4.10.6.1 Control systems that depend on the
completion or maintenance of an electric circuit shall
not be used for interruption of the power and application
of the driving-machine brake at terminal landings or
stopping the machine when the safety applies.

4.10.6.2  If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

33

Tanding by a door at least 900 mm (36 in.) high of solid
construction and provided with a combination mechani-
cal lock and electric contact. The door shall be permitted
to be opened only if the platform floor is within 50 mm
(2 in.) of that landing.

5.1.1.1.1  Door-locking devices shall comply
with para. 2.1.1.4.1.

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

Not for Resale
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5.1.1.2 A smooth vertical fascia shall be provided
from the top terminal landing sill and any intermediate
landing sill to the level of the bottom terminal landing
sill. Openings necessary for operation shall reject a ball
12 mm (0.5 in.) diameter. A device to stop the platform
if an object protrudes beyond the platform edge into
the running clearance shall be provided if the fascia is
perforated. The device used shall be effective for the
full width of the platform opening and for the full travel

installation conforms to the requirements of para. 2.1.1
or 2.1.2, the sensing device on the underside of the plat-
form is not required.

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

Of the plc IfUIIIl. The fdb(_id b}ldll be equdl 10 O bt[U[lgEI . . .
than 1.5 jnm (0.0598 in.) sheet steel and guard the full (4in.) area Sh?ll not exceesl 75 mm (3 in.) or the dis
. to contact an internal moving component other'thg
width of jthe platform. The surface shall not be perma- bell + hani hich i loss. DI
nently d¢formed when a force of 550 N (125 Ibf) is cTloWS SuppOrt mecharusm, Whichever 15 /5ss.

applied d

5.1.1
height an|
be install
to prever
The guar
ment of t
it shall re
returns t

5.1.1
cam actio
stop the
the platfd
lower lan

5.1.1
manent d
on any 1(
shall not
length, tof
from the

5.1.1
entrance
900 mm
ings, othd
lift. Thos
a ball 12

5.1.%
guarded|
para. 5.1,

A.171

n any 100 mm (4 in.) by 100 mm (4 in.) area.

.3 A metal guard at least 150 mm (6 in.) in
d extending the full width of the platform shall
ed on the lower landing side of the platform
it a wheelchair from rolling off the platform.
l shall be automatically actuated by the move-
he platform away from the lower landing, and
main in the elevated position until the platform
the lower landing.

.4 The guard shall be operated with positive
n or provided with an electric contact that shall
latform if the guard is not fully elevated when
rm has traveled 150 mm (6 in.) away from the
ding.

.5  The guard shall withstand, without per-
eformation, a force of 550 N (125 Ibf) applied
0 mm (4 in.) by 100 mm (4 in.) area. This force
Cause the height of the ramp, at any poiritin its
be less than 150 mm (6 in.) measured vettically
surface of the platform floor.

.6  The sides of the platform not used for
pr exit shall be guarded to‘a-height of at least
36 in.) by smooth construétion with no open-
r than those necessary-for the operation of the
P openings necessdry-for operation shall reject
mm (0.5 in.) in’diameter.

.7  The_underside of the platform shall be
in accordance with the requirements of
1.7.1,5.1:1.7.2, or 5.1.1.7.3.

The underside of the platform shall be

d dEeVICE cPp O OD U cd

tion shall be measured with the platforin at the ul
most landing.

(a) The upper attachment pointof the bellows
be permitted to be inset fromi,the outer edge d
platform provided that the exposed area of the u
side of the platform is equipped with a device tha
forms to para. 5.1.1.7.1.

(b) Deflection  gfeater than that allowe
para. 5.1.1.7.2 shall be permitted, provided tha
additional deflection actuates a sensing device

tance
n the
pflec-

pper-

shall
f the
hder-

con-

by
any
that

causes the electric power to be removed from the difiving

machine¢motor and brake, if provided, and causg
platform, to stop its downward motion within 5(
(2 in:), Downward motion shall be permitted to re|
when the bellows is returned to its normal condi

s the
mm

sume

ion.

anywhere on its underside in its downward travel, shall
cause electric power to be removed from the driving
machine motor and brake, if provided, and cause the
platform to stop its downward motion within 50 mm
(2 in.). The stroke of the device shall not be less than
the stopping distance of the platform. The force required
to operate the device shall not exceed 70 N (15 Ibf).
The lift shall be permitted to operate away from the
obstruction. Downward motion shall be permitted to
resume when the obstruction is removed. When the
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5.1.1.7.3 A force sensitive safety surface|shall
be provided covering the entire floor area directly ynder
the moving platform plus 75 mm (3 in.) beyond any
exposed platform edge. The device shall prevent down-
ward motion of the platform when activated by a|force
not to exceed 70 N (15 lbf) applied anywhere ¢n its
surface. The lift shall be permitted to operate in the
upward direction. Downward motion shall be permpitted
to resume when the force is removed.

5.1.1.8 The platform floor-to-sill clearance at the

upper landing shall not exceed 20 mm (0.75 in.).

5.1.2 Pipes in Runway Vicinity. Pipes conv¢ying
steam, gas, or liquids that, if discharged into the rupway
of the platform, would endanger life or health shall not
be permitted.

5.1.3 Lower Level Access Ramps. A retractable

and the incline of the ramp shall be not greater than

(a) 11in 4 for heights up to 50 mm (2 in.)

(b) 11in 6 for heights up to 65 mm (2.5 in.)

(c) 1in 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.)

The ramp shall extend the full width of the platform
floor. It shall be permitted to be actuated by the move-
ment of the platform away from the lower landing and
it shall remain retracted while the platform is away from
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the lower landing. The ramp shall be permitted to also
be used as the guard specified in para. 5.1.1.3.

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 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

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.).

Where steels of greater strength than those specified
in para. 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

b 1471 Theirstattationrof etectricatequipmment
and wiring shall conform to the requirements of
NFPA 70.

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

5{1.5 Structural Support. The structure on which
the gquipment is installed shall be capable of safely
suppprting the loads imposed.

5/1.6 Headroom Clearance. Headroom clearance
throyghout the range of travel shall be not less than
2 000 mm (79 in.) as measured vertically from the plat-
form|floor.

5.2

Guide rails shall conform to the requirements of
parag. 5.2.1,5.2.2,5.2.3,5.2.4, and 5.2.5. Where standard
tee rpils are provided they shall also conform to the
requirements of paras. 5.2.6 and 5.2.7. Rail joints shall
be d¢signed to maintain the accuracy of the rail align-
menf{ and to withstand the stress and deflection limita-
tions| stipulated in para. 5.2.2.

Guide Rails

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 para. 5.2,
or, where steel may present an accident hazard, as in
chenrical or explosive plants, guide'rails shall be permit-
ted tp be of selected wood orother suitable nonmetalic
matefials.

5.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shall be made of
oper|-hearth stéel-or its equivalent having a tensile
strength of natdess than 380 MPa (55,000 psi) and having
an elpngation‘of not less than 22% in a length of 50 mm
(2 in}). Bolts shall conform to ASTM A 307. Rivets shall
conform to ASTM A 502

guide-rail brackets, their fastenings and suppprts, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by ratedJodd wiith a total
deflection at the point of support nét in exces$ of 3 mm
(0.125 in.).

5.2.3 Guide-Rail Surfaces. \\Guide-rail surfaces used
for guiding a platform or‘ecounterweight shall be suffi-
ciently smooth and true:to operate properly| with the
guiding members. Those surfaces that the platform or
counterweight safeties engage shall be smooth and true
within the tolerances required to ensure proper safety
applicationywithout excessive retardation or [excessive
out-of-level platform conditions resulting.

5.2.4Overall Length of Guide Rails. The| platform
and, counterweight guide rails shall extend gt the top
afid bottom to prevent the guiding members frpm disen-
gaging from the guide rails if either the platform or
counterweight reaches its extreme limit of trgvel.

5.2.5 Design and Strength of Brackets and
Supports. The building construction forming the sup-
ports for the guide rails, and the guide-rail|brackets,
shall be designed to safely withstand the application of
the platform or counterweight safety when stopping the
platform and its rated load or the counterwdight, and
withstand the forces specified in para. 5.2.2.2 within the
deflection limits specified.

Where necessary, the building constructio
reinforced to provide adequate supports for
rails.

shall be
the guide

5.2.6 Bracket Fastenings. Guide-rail bradkets shall
be secured to their supporting structure by jmeans of
bolts or rivets, or by welding. Fastening boltg and bolt
holes in brackets and their supporting beams ghall con-
form to the requirements of para. 5.2.7. Weldiphg, where
used, shall conform to the requirements of para. 9.1.

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

5.2.2 Stresses and Deflections

5.2.2.1 Guide Rails. For steels conforming to the
requirements of para. 5.2.1.1, the stresses in a guide rail
or in the rail and its reinforcement, due to the horizontal
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5.2.7 Type of Fastenings. Guide rails shall be
secured to their brackets by clips, welds, or bolts. Bolts
used for fastening shall be of such strength as to with-
stand the forces specified in paras. 5.2.2.2 and 5.2.5.

Welding, where used, shall conform to the require-
ments of para. 9.1.

5.3 Driving Means and Sheaves

The driving means shall be one of the following:
(1) winding drum
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(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(¢) direct-plunger hydraulic
(h) roped-hydraulic

(i) lever hydraulic

(j) friction

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

Where the grooves are used to transmit power, suffi-
cient traction shall be provided between the rope and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave groove, to

Driving means utilizing a combination of two or more
means shall conform to all applicable requirements of
the respeftive means unless stated otherwise.

5.3.1

5.3.4.1  The factor of safety, based on the static
load (the| rated load plus the weight of the platform,
ropes, counterweights, etc.), to be used in the design
of driving machines and sheaves, including fasteners
transmitfing load, shall be not less than 8 for steel,
bronze, or other metals having an elongation of at least
14% in a|length of 50 mm (2 in.) or 10 for cast iron or
other mefals having an elongation of less than 14% in
alength df 50 mm (21in.). See section 8 for special require-
ments fof particular drive systems.

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

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

Where|flexible couplings are used to transmitdoad,
means sHall be provided to prevent disengagement of
the coupling components in the event of failure or exces-
sive motion in the flexible connection.

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

Shafts that support drums,sheaves, gears, couplings,

General Requirements

QEand other members, and tHatutransmit torque, shall be
‘provided

with tight-fittifig'Keys.

5.3.1.3  Friction-gearing, clutch mechanisms, or
shall netbe used to connect a driving machine

sheave.fo the main driving mechanism.

5.3.1.4>-Worm gearing having cast iron teeth shall

safety stop and toid the piatformm withr 125% qf the
rated load.

5.3.2 Hydraulic Driving Machines. Direct-pliinger
hydraulic driving machines, where used;shall corfform
to the requirements of para. 8.1 excepbpara. 8.1.2

Roped-hydraulic machines shall;also conform fo the
requirements of para. 8.1 except for paras. 8.1.1,(8.1.3,
8.1.4.3, and 8.14.7.

5.3.3 Screw Machines. Screw machines, where
used, shall conform te para. 8.2.

5.3.4 Friction~Machines. Friction machines, where
used, shall cohform to para. 8.3.

5.3.5 (Machine Framework and Base. The makhine
framewerk, base, and fastenings to the buildings, where
used){shall be of metal construction, have a facfor 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 i any
direction under rated load. Cast iron shall not be jused.

5.3.6 Guiding Member Enclosures. The gujding
members shall be enclosed with a solid enclosyre to
prevent accidental contact. If openings are necessgry in
this enclosure for operation, they shall reject a ball 2D mm
(0.75 in.) in diameter.

5.3.7 Machinery Beams and Supports

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

5.3.7.2 Overhead beams and sheaves shall be
designed for not less than the total load on ovethead
beams, which shall be assumed to be equal to the weight

not be used o thedriving Tmachire:

5.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.100.

5.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, 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

36

of all apparatus resting on the beams plus twice the
maximum load suspended from the beams. The load
resting on the beams shall include the complete weights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

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

5.3.8 Guarding of Driving Machines and Suspension
Means. The driving machine and suspension means
shall be enclosed with a solid enclosure. Any opening
required for operation shall reject a ball 20 mm (0.75 in.)
in diameter. Access shall be provided by a removable

5.4 Driving-Machine Brakes

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

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

pane
screwed, locked, or bolted in place.

for incpnrﬁng and Qprvir*ihg The p:\nn] shall be

5{3.9 Indirect-Drive Machines. Indirect-drive
maclines, utilizing V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
parag. 5.3.9.1, 5.3.9.2, and 5.3.9.3, except that the require-
ments of para. 5.3.9.2 shall be permitted to be omitted
if a self-locking drive meeting the requirements of para.
5.4.3 js provided. If multiple belts or chains are provided,
they phall be preloaded and matched for length in sets.

5.3.9.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-
ing gtrength and a factor of safety of 10. Chain and
sprogket sets shall be selected on the basis of recommen-
datigns set forth in the Supplementary Information sec-
tion pf ASME B29.100, using a service factor of 2. Offset
links|in chain are not permitted.

Sprockets in a chain drive set and also a driven set
shall[be assembled onto a common hub, with teeth cut
in-lirfe after assembly to ensure equal load distribGtion
on all chains. Tooth sheaves for a belt drive\shall be
consf{ructed in a manner to ensure equal load-distribu-
tion ¢n each belt in the set. Load determination for both
the belt and chain sets shall be based ©n the maximum
statiq loading on the platform, whieh:is the full load in
the platform at rest and at a position’in the runway that
creatps the greatest load, including either the platform
or counterweight resting ofi“its buffer.

Chiain drives and beltdrives shall be guarded to pro-
tect against accidental-contact and to prevent foreign
objedts from interfering with drives.

5.3.9.2 Monitoring and Brake Location. Each belt
or chain in a\sét shall be continuously monitored by a
brok¢n beltor chain device that shall function to auto-
mati¢ally-interrupt power to the machine and apply the

brake magnet from attowing the brake to setjwhen the
operating device is placed in the stop positiep.

5.4.3 A machine brake is not reguired
locking drive utilizing a lead screw, worm,| or other
positive gearing that will stop, ard' hold the| platform
with the rated load within 100:mm (4 in.) of dgwn travel
after the power is removed,is ‘provided.

if a self-

5.5 Suspension and Support Means
5.5.1 General Requirements

5.5.1.1 <{Suspension and support means shall be

one or more of the following:

(a) steelor iron wire rope

(b), steel aircraft cable

(¢) chain

(d) hydraulic

(e) rack and pinion

(f) screw

(g) friction machine guides and rollers

(h) lever

Suspension and support means utilizing a |combina-
tion of two or more means shall conform to all gpplicable
requirements of the respective means unlgss stated
otherwise.

5.5.1.2  Steel tapes or welded link chhins 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 qf 12 mm
(0.5 in.). For higher rated loads, ropes shall haye a mini-
mum diameter of 10 mm (0.375 in.) and chhins shall
have a minimum pitch of 15 mm (0.625 in.).

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.
Sprockets and toothed sheaves shall also be replaced if
worn.
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5.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension or forces exerted on the suspension
means when raising the rated load. When the platform
and counterweight are suspended by steel ropes and
the driving means between the machine and the counter-
weight is an endless roller-type chain, the factor of safety
of such chain shall be not less than 8, based on the rated
load. See section 8 for special requirements for particular
drive means.
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5.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of contact of a wire rope on a
traction sheave shall be sufficient to produce adequate
traction under all load conditions. The arc of contact of
a chain on a driving sprocket shall be not less than
140 deg.

5.5.4 Spare Rope Turns on Winding Drums. All wire
ropes of winding drum machines shall have not less
than one full turn of the rope on the drum when the

ordinary service, on platform safety application, or on
buffer engagement.

Panels attached to the enclosure for decorative or
other purposes shall not be unfastened from inside the
platform by the use of common tools or shall be permit-
ted to be removed from inside the platform when perfo-
rations, 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

platform pr counterweight has reached its limit of possi-
ble overtravel.

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

5.5.6 |Lengthening, Splicing, Repairing, or Replacing
Suspensipn Means. Suspension wire rope shall not be
lengthened or repaired by splicing. Broken or worn sus-
pension dhains shall not be repaired. If one rope or chain
of a set i worn or damaged and requires replacement,
the entirg set of ropes or chains shall be replaced. If a
chain or gprocket is replaced due to wear, all chains and

sprocketd shall be replaced.
5.5.7| Fastening of Rope Suspension Means to
Platform.[ The platform ends of wire ropes shall be

fastened |in a return loop by properly made individual
tapered Habbitted sockets or properly attached fittings
as recommended by wire rope manufacturers. Clips of
the U-bolt type shall not be used. Tapered babbitted
rope socKets and the method of babbitting shall'¢corniform
to the requirements of para. 9.8.

5.5.8|Guarding. All suspension-means shall be
guarded pgainst accidental contact. Suspension means
that operfate within a guide or trackand travel at the
same speed and in the same difection as the platform
shall be qonsidered suitably<guarded.

5.6 Platforms

5.6.1 [Frame and Fleor. The frame shall be of metal
constructjon anddaye a factor of safety of not less than
‘5 based ¢n the.rated load. The floor shall be of metal
or wood [construction with a nonskid surface.

5.6.2 : osure Sha
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. Enclosure linings, decorative panels, light
fixtures, and other apparatus or equipment attached to
the enclosure shall be securely fastened and so sup-
ported that they will not loosen or become displaced in
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5.6.3 Strength and Deflection of EnclosureW3lls.
The enclosure walls shall be designed and)installed to
withstand a force of 330 N (75 Ibf) applied horizontally
atany point on the walls of the enclosuire without pgrma-
nent deformation nor cause theideflection to exceed
25 mm (1 in.).

5.6.4 Use of Cast Iron,~ €ast iron shall not be|used
in the construction of any.Joad bearing member ¢f the
platform frame or floox, other than for guide shoep and
guide shoe brackets.

5.6.5 FloorSize. The inside net floor area shalll not
exceed 1.7 m? (18 ft?).

5.6.6 “lltumination. The minimum illuminatipn at
the landing edge of the floor with the landing doorfopen
shall'be not less than 50 Ix (5 fc).

5.7 Capacity, Speed, and Travel

5.7.1 Limitation of Load, Speed, and Travel. | The
rated load shall be not less than 200 kg (450 Ib) norfmore
than 340 kg (750 Ib). Platforms with floor area gteater
than 1.4 m? (15 ft?) shall have a rated load of not less
than 340 kg (750 1b). The lift shall be capable of sustdining
and lowering a load as specified in Fig. 9.7.

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

5.7.2 Capacity Plates. A capacity plate stating the
rated load shall be provided by the manufacturef and
fastened in a conspicuous place. The letters and nymer-
als used shall be not less than 6 mm (0.25 in.) in height.

5.7.3 Data Plates. A data plate shall be proyided
by the manufacturer and securely fastened tp the
rated

o4 & —54 3 port
means, date of manufacture, and manufacturer’s name.
Letters and numerals shall be not less than 6 mm
(0.25 in.) in height.

5.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except
as permitted by para. 5.8.8. The safety shall be actuated
by the action of a speed governor or by the breakage or
slackening of the suspension or support means. Where
actuation is by a governor, the safety shall be set at a
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maximum speed of 0.4 m/s (75 ft/min). Where actuation
isby breakage or slackening of the suspension or support
means, the safety shall be set without delay and indepen-
dent of the speed governor, if provided. When screw
drive machines are used, safeties and speed governors
conforming to para. 5.8.1 shall be permitted. Safety parts
shall conform to the requirements of para. 5.8.2. Gover-
nor ropes, where provided, shall conform to the require-
ments of para. 5.8.3. Where hoisting ropes are used, the

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

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

5.8.3 Material and Factor of Safety. Governor ropes

applicatiorrof safeties shatt conformrto the requiremnents
of para. 5.8.4. The application and release of safeties
shall|conform to the requirements of paras. 5.8.5, 5.8.6,
and 5.8.7.

5{8.1 Screw Drive Alternate Safety. The platform
safety and governor shall be permitted to be omitted if
another safety device is provided to either limit the
dowh speed of the platform with rated load to not
excegd 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 eyent of failure of the driving nut to a distance not
excegding 12 mm (0.5 in.), by utilizing a safety nut or
othe1 equivalent means.

The capability of the alternate safety devices to func-
tion ps required shall be verified by engineering tests
as dgscribed in para. 9.6.

5(8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

5.8.2.1  Parts of safeties, except springs, safety-
rope|drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a factof of safety
of nqt less than 3%, based on the ultimafe strength of
the mpaterial, and the materials used shall have an elon-
gation of not less than 15% in a length\of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

5.8.2.2  Springs shall (be ‘permitted to be used
in the operation of platforin Jor counterweight safeties.
Whete used, and wherepartially loaded prior to safety
operation, the loadington the spring shall not produce
a fib¢r stress exceeding one-half the elastic limit of the
matefial. During Operation of the safety, the fiber stress
shallnot excéed 85% of the elastic limit of the material.
Helidal spfings, where used, shall be in compression.

5.8:2.3  Safety-rope drums, leading sheaves, and

shall be of iton, steel, monel metal, phosphqr bronze,
or stainless steel. They shall be of a regular:lay|construc-
tion, and not less than 6 mm (0.25 in.)-in"diameter. The
factor of safety of governor ropes shalliriot be less than
5. Tiller-rope construction shall not be used.

5.8.4 Type A (Instantaneous) Safeties. When
overspeed occurs, with the hoisting rope infact, such
safeties shall be actuated by the governor. On tle parting
of the hoisting ropes {tee fall), Type A governor oper-
ated safeties shallcapply without appreciable ¢lelay, and
their applicatiofiyshall be independent of the speed
action of the governor and of the location of [the break
in the hojsting ropes (inertia application), angl shall be
permitted ‘to be accomplished by the use of a|governor
and governor rigging having a sufficiently high value
of imertia to apply the safety on free fall independently
Of ‘the speed action of the governor.

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

5.8.6 Level of Platform on Safety Applicatjon. The
application of a Type A or Type B safety tq stop the
platform, with its rated load centered on eadh quarter
of the platform floor symmetrically with relatjon to the
center line of the platform floor, shall not fause the
platform to be out of level more than 3 mm/m
(0.375 in./ft) in any direction.

5.8.7 Release. When platform safeties ar¢ applied,
no decrease in tension in the governor rope npr motion
of the platform in the down direction shall r¢lease the
safeties, but such safeties shall be permitted to be
released by the motion of the platform in the up
direction.

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

5.8.2.4 Rope used as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in diameter and shall be made of corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.
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5-8.8—Platform-Safety Exceptions—FPlatform safeties
are not required for lifts with the following driving
means:

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
component cannot result in the platform overspeeding
or the floor going out of level more than 30 mm/m
(0.375 in./ft) in any direction, and said failure would
cause the platform to stop by application of a safety
switch or equivalent means
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5.9 Terminal Stopping Devices

5.9.1 Normal terminal stopping devices required
by para. 5.9.2 shall be permitted to use mechanically
operated, magnetically operated, optical, or static type
switches.

Final terminal stopping devices required by para. 5.9.3
shall use only mechanically operated switches for
determining platform position. Terminal stopping
devices that are located on the platform or in the runway

the travel of the platform (e.g., a platform at rest on the
bottom terminal landing).

5.10 Operating Devices and Control Equipment

5.10.1 Operation. Operation of the lift from the
landings and from the platform shall be controlled by
control switches at all stations, and shall be by means
of the continuous-pressure type. Controls shall be
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-

shall be ¢f the enclosed type and securely mounted in
such a mgnner so that horizontal movement of the plat-
form shall not affect the operation of the device.

, 5.9.2| Normal stopping devices operated by the
5; platform [shall be provided, and shall be set to stop the
 platform |floor within a tolerance of 12 mm (0.5 in.)
- of the lapdings under rated loading to zero loading
. conditior}s. The normal stopping devices shall be permit-
ted to alsp serve as the upper and lower normal terminal

stopping[devices.

5.9.3| Upper and lower final terminal stopping
devices dperated by the platform shall be provided to
remove ppwer from the motor and the brake, if provided,
except af specified in para. 5.9.6. They shall be set to
stop the fflatform after it travels past the normal terminal
stopping|device and before striking an obstruction. A
slack-ropp device equipped with a slack-rope switch of
the encloped manually reset type, which shall cause the
electric ppwer to be removed from the driving machine
motor arfd brake if any hoisting rope becomes slack
shall be germitted to be used as the lower final terminal
stopping[device.

5.9.4| Final terminal stopping devices shall be
mechanitally operated. The switch ¢ontacts shall be
directly [opened mechanically. Afrangements that
depend on a spring or gravity, or & combination thereof,

to open the contacts shall not be)used.

5.9.5 [ The final terminal Stopping device shall not
control the same controller-switches as the normal termi-
nal stoppging devices, unless two or more separate and
independent switches are provided, two of which shall
be clospd to\\complete the driving-machine
motor-ard-Brake circuit in either direction of travel.
Where a we-or three-phase alternating-current driving-

level. Operating devices shall be designed solthat both
the “UP” and “DOWN” circuits cannot beyepera
the same time.

5.10.2 Attendant Operation. Attendant opegation
shall be permitted to be provided>Where provided, it
shall conform to the requireménts of paras 5.10.2.] and
5.10.2.2.

5.10.2.1 The atténdant shall operate the ljft by
means of a continuous-pressure control located gt the
lower landing. It shall'be so located that the attepdant
has full view ofthe floor area under the lift. A manjually
reset emergency stop switch shall also be provided at
that location.

5.10.2.2 No controls, other than an emergency
stopiswitch, shall be provided on the platform.

mum above the platform tloor or facility floor or, gTund

ed at

5.10.3 Control and Operating Circuit Requiremepts.
The design and installation of the control and opefating
circuits shall conform to the requirements of
paras. 5.10.3.1 through 5.10.3.3.

5.10.3.1 Control systems that depend oh the
completion or maintenance of an electric circuit|shall
notbe used for interruption of the power and applidation
of the machine brake at terminal landings or for stopping
the machine when the safety applies.

5.10.3.2  If springs are used to actuate swifches,
contactors, or relays to break the circuit to stop the lift
at the terminal landings, they shall be of the restrpined
compression type.

5.10.3.3 The failure of any single magnetjcally
operated switch, relay, or contactor to release ih the
intended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a gingle

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 prevent both, the normal and final stop-
ping device circuits from stopping the platform.

5.9.6 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.
Lower final terminal stopping devices are not required
where the limitations of the machine or runway limit
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acciderntat ground or combiration of accidentat grounds
shall not permit the lift to start if this failure renders
ineffective any electrical protective device.

5.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective cir-
cuit or device shall be provided to prevent the motor
from continuing in the same direction if the reversing
control is activated.

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

5.10.6 Emergency Stop Switch. An emergency stop
switch shall be provided in the platform, and located

of being accessed and operated without working directly
above the platform.

5.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and tests. The
data plate shall be in plain view, securely attached on
the main line disconnect or on the controller. The data
plate shall be of such material and construction that the

in or{adjacent to each platform operating panel. When
opened, this switch shall cause the electric power to be
remagved from the driving-machine motor and brake.

Enjergency stop switches shall be of the manually
opened and closed type and have red operating handles
or biittons. They shall be conspicuously and perma-
nently marked “STOP” and shall indicate the “STOP”
and ['RUN” positions. Switches shall be positively
opened mechanically and their opening shall not be
solely dependent on springs. An emergency stop switch
shallfnot be provided on any landing control except as
required by para. 5.10.2.1.

5410.7 Slack-Rope and Slack-Chain Devices for
Windjing Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall|be provided with a slack-rope device of the manu-
ally geset type that will remove power from the motor
and prake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chaih
suspension means shall be provided with a slack-chain
devige that will remove power from the motor and brake
if thq platform is obstructed in its descent andsthe sus-
pensjon means slacken. This device is nét required to
be of the manually reset type if the chain sprockets are
guar¢led to prevent the chain from be€oming disengaged
from|the sprockets.

5/10.8 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electroni-
cally(released until power has been applied to the driv-
ing-machine motor.-All*power feed lines to the brake
shall|be opened, artd the brake shall apply automatically
when any operatinig device in para. 5.10.1 or 5.10.2 is in
the “PTOP” pasition and when any electrical protective
devige furietions.

5.10:9 Electrical Equipment and Wiring

Tetters and figures stamped, etched, cast, Of lﬁtherwise
applied to the face shall remain permanently and readily
legible. The height of the letters and figtires sHall be not
less than 3 mm (0.125 in.).

6 PRIVATE RESIDENCE INCLINED PLATFORM
LIFTS®

Section 6 applies to-ificlined platform lifts where
installed in or at a priydte residence for use by fhe mobil-
ity impaired.

6.1 Runways

6.1.1 _Clearances. Clearances between thq platform
and @djacent surfaces shall be not less than 20 mm
(0.75 in.). At no point in its travel shall the edge of the
platform facing the upper landing be more thah 600 mm
(24 in.) above a step or landing as measured ertically.

6.1.2 Pits and Ramps. A pit, floor-mounted ramp,
or retractable platform-mounted ramp shall be pro-
vided. Floor-mounted ramps shall complly to the
requirements of para. 3.1.4.1. Retractable ramps shall
conform to the requirements of para. 6.6.6.

6.1.3 Pipes in Runway Vicinity. Pipes donveying
steam, gas, or liquid that, if discharged int¢ runway,
would endanger life or health shall not be pgrmitted.

pon which
of safely

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

6.1.5 Electrical Equipment and Wiring

6.1.5.1 The installation of electrical efjuipment
and wiring shall conform to the requirements of
NEFPA 70.

trical aqt1d

cauiomentshall becertifi
....... trical equipmentshall be-eértified to

Ele

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

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

5.10.10 Manual Operations. Means shall be pro-
vided to permit authorized personnel to raise or lower
the platform manually in the event of power failure,

» unless standby (emergency) power is provided. The
- means to raise or lower the platform shall be capable
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the requirements of CAN/CSA-B44.1/ASME A17.5.

6.2 Guide Rails and Tracks

6.2.1 Material. Platform guide rails shall be of metal
construction. Steel construction shall conform to the
requirements of para. 6.2.1.1. Metals other than steel
shall conform to the requirements of para. 6.2.1.2.

® See section 3 for the requirements for this equipment installed
in locations other than in or at a private residence.
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Guide-rail surfaces shall conform to the requirements
of para. 6.2.1.3.

6.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shall be made of
open-hearth steel or its equivalent having a tensile
strength of not less than 380 MPa (55,000 psi) and having
an elongation of not less than 22% in a length of 50 mm
(2 in.). Bolts shall conform to ASTM A 307. Rivets shall
conform to ASTM A 502.

6.3 Driving Means and Sheaves

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

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

6.2.1.2 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used
provided| the factor of safety is not less than, and the
deflections are not more than, the values specified in
section 6] and provided that cast iron is not used.

6.2.1.3 Guide-Rail Surfaces. Guide-rail surfaces
used for fguiding a platform or counterweight shall be
sufficiently smooth and true to operate properly with
the guidihg members. Those surfaces that the platform
or countgrweight safeties engage shall be smooth and
true withjin the tolerances required to ensure proper
safety agplication without excessive retardation or
excessive| out-of-level platform conditions resulting.

6.2.2 [Location. The top and bottom ends of each
run of gyide rails shall be so located in relation to the
extreme positions of travel of the platform that the plat-
form guiging members cannot travel beyond the ends
of the gujde rails.

6.2.3 |Stresses and Deflections. The stresses arid
deflections in the guide rails and their brackets shall
conform fo the requirements of paras. 6.2.3.1 and 6:2.3.2.

6.2.3.1 Guide Rails. For steels conforming to the
requirempnts of para. 6.2.1, the stresses-iir*a guide rail
or in the fail and its reinforcement, due te'the horizontal
forces imjposed on the rail during loading, unloading,
or runnirlg, calculated withoutimpact, shall not exceed
100 MPa [15,000 psi) and thedeflection shall not exceed
6 mm (0.p5 in.).

Where |steels of greater strength than those specified
in para. ¢.2.1.1 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

6.2.3
guide-rai TS0
as building beams and walls, shall be capable of resisting
the horizontal forces imposed with a total deflection at
the point of support not in excess of 3 mm (0.125 in.).

.2-Brackets, Fastening, and Supports.

pracrets;tretr-ta © d

The

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

6.2.5 Anchoring. The supporting tracks or guide
rails shall be securely anchored to the stairs, floor sur-
face, or sidewalls.
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(h) roped-hydraulic

(i) lever hydraulic

(j) friction

6.3.1 General Requirements

6.3.1.1 The factors of safety,based on the ptatic
load (the rated load plus the‘weight of the platform,
ropes, counterweights, etc.) to'be used in the design of
driving machines and sheaves shall be not less than 8
for steel, bronze, or other metals having an elongation
of at least 14% in alength of 50 mm (2 in.) or 10 fof cast
iron or other metals having an elongation of less| than
14% in a length’of 50 mm (2 in.). See section 8 for special
requirements.for particular drive systems.

6.3;1.2  Set-screws or threaded portions logated
in thé shear plane of bolts and screws shall not belused
toctransmit load.

Means shall be provided to ensure that there
relative motion between rigidly joined compo
transmitting load.

Where flexible couplings are used to transmit [load,
means shall be provided to prevent disengagemgnt of
the coupling components in the event of failure or gxces-
sive motion in the flexible connection.

A fillet shall be provided at any point of change In the
diameter of driving-machine shafts and sheave sh4fts to
prevent excessive stress concentrations in the shafts.

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

6.3.1.3  Friction gearing, clutch mechanisns, or
couplings shall not be used to connect a driving maghine
drum or sheave to the main driving mechanism.

6.3.1.4

is no
hents

Gearing having cast iron teeth shall not

6.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.100.

6.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves shall be of cast
iron or steel, of a pitch diameter of not less than 30 times
the diameter of the suspension ropes. Where 8 X 19
steel rope or 7 X 19 steel aircraft cable is used, the pitch
diameter of drums and sheaves shall be permitted to be
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reduced to 21 times the diameter of the rope or cable.
The rope grooves shall be machined.

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

Roped-hydraulic machines shall conform to the
requirements of para. 8.1, except for paras. 8.1.1, 8.1.3,
8.1.4.3, and 8.1.4.7.

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.

6.4 Driving-Machine Brakes

6.4.1  Driving machines, except hydraulic, shall
be equipped with electrically released spring-applied
brakes directly attached to the driving means through

6373~ SCcrew Machines. Screw machines, where
usedf shall conform to para. 8.2.

6.3.4 Friction Machines.
used

Friction machines, where
shall conform to para. 8.3.

6J3.5 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
interyening 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 ma-
chings, utilizing V-belt drives, tooth drive belts, or drive
chaifs, shall conform to the requirements of
parag. 6.3.6.1, 6.3.6.2, and 6.3.6.3, except that the require-
ments of para. 6.3.6.2 shall be permitted to be omitted
if a self-locking drive meeting the requirements of para.
6.4.2 s provided. If multiple belts or chains are provided,;
they shall be preloaded and matched for length in sets.

6.3.6.1 General Requirements. Belt set\shall be
selected on the basis of the manufacturer’s rated break-
ing qtrength and a factor of safety of 10.)Chain and
sprogket sets shall be selected on the basis-of recommen-
datidns set forth in the Supplementaty Information sec-
tion pf ASME B29.100, using a serviee factor of 2. Offset
links{in chain are not permitted.

Sprockets in a chain drive,set and also a driven set
shall|be assembled ontoda‘¢common hub, with teeth cut
in-lirje after assemblyxt0 assure equal load distribution
on all chains. Tooth(sheaves for a belt drive shall be
consfructed in asmanner to assure equal load distribu-
tion ¢n each beltin the set. Load determination for both
the belt and chain sets shall be based on the maximum
stati¢ loading on the platform, which is the full load in
the platform at rest and at a position in the runway that

a continuous shaft, mechanical coupling, of toothed
gearing. A single ground or short circuit, acoynter volt-
age or a motor-field discharge shall notpreventthe brake
magnet from allowing the brake to set when the
operating device is placed in thestop positiop.

6.4.2 A machine brakelis not required
locking drive utilizing adead screw, worm,| or other
positive gearing that will'stop and hold the| platform
with the rated load within 100 mm (4 in.) of dgwn travel
after the power is;removed is provided.

if a self-

6.5 Suspension and Support Means
6.5.1 General Requirements

6.5.1.1 Suspension and support means shall be
one,of the following;:

(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic
(f) rack and pinion

(g) screw
(h) friction machine guides and rollers
6.5.1.2  Steel tapes or welded link chhins shall

not be used as suspension means.

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

diameter

6.5.2 Factors of Safety. The suspension anfl support
means shall have a factor of safety of not l¢ss than 7
based on the tension in the rope, cable, chain) or forces
exerted on the hydraulic cylinder, screw drivg, or rack
and pinion when raising the rated load. When the plat-
form and counterweight are suspended by steel ropes
and the driving means between the machin¢ and the

creates the greatest load, including either the platform
or counterweight resting on its buffer.

Chain drives and belt drives shall be guarded to pro-
tect against accidental contact and to prevent foreign
objects from interfering with drives.

6.3.6.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
broken belt or chain device that shall function to auto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or becomes
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counterweight is an endless roller-type chain, the factor
of safety of such chain shall be not less than 8, based
on the rated load. See section 8 for special requirements
of particular drive systems.

6.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of contact of a wire rope on a
traction sheave shall be sufficient to produce adequate
traction under all load conditions. The arc of contact of
a chain on a driving sprocket shall be not less than
140 deg.

Not for Resale


https://asmenormdoc.com/api2/?name=ASME A18.1 2011.pdf

ASME A18.1-2011

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 possi-
ble overtravel.

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

platform by the use of common tools or shall be permit-
ted to be removed from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 in.) in diameter, in the enclosure used for panel
hanging or support have permanent means to prevent
straight through passage beyond the running clearance.

6.6.1.2 Strength and Deflection of Enclosure
Walls. The enclosure walls shall be designed and
installed to withstand a force of 330 N (75 1bf) applied

machine ” {-apnroﬂ] babbitted cr\n]{o{-c, or hy other means
approved

6.5.6 [Lengthening, Splicing, Repairing, or Replacing
Suspensipn Means. Suspension wire ropes shall not
be lengthlened or repaired by splicing. Broken or worn
suspensi¢n chains shall not be repaired. If one rope or
chain of 4 set is worn or damaged and requires replace-
ment, the entire set of ropes or chains shall be replaced.
If a chainf or sprocket is replaced due to wear, all chains
and sprofkets shall be replaced.

by the authority having jurisdiction.

6.5.7 [Fastening of Rope Suspension Means to
Platform.[ The platform ends of wire ropes shall be
fastened |in a return loop by properly made individual
tapered Habbitted sockets or properly attached fittings
as recommended by wire rope manufacturers. Clips of
the U-bolt type shall not be used. Tapered babbitted
rope socKets and the method of babbitting shall conform

to the requirements of para. 9.8.

6.5.8 Guarding. All moving suspension means shall
be guarded against accidental contact. Suspension
means thfat operate within a guide or track and, travel
at the same speed and in the same directiénjas the
platform [shall be considered suitably guarded.

6.6 Platforms

6.6.1 [Frame and Floor. The frame shall be of metal
constructjon and have a factor.efsafety of not less than
5 based ¢n the rated load. The floor shall be of metal
or wood [construction with\a nonskid surface.

6.6.1.1 Securing-of Enclosures. The enclosure
shall be gecurely‘fastened to the platform and so sup-
ported that itScannot loosen or become displaced in

ordinary| service, on the application of the platform
safety/ orlen buffer encacement
O O

horizontally at any point on the walls of the enclpsure
without permanent deformation nor cause the deflgction
to exceed 25 mm (1 in.).

6.6.2 Floor Area. The inside net floorarea shalll not
exceed 1.7 m? (18 ft?).

6.6.3 Material. Metals haying'an elongation df less
than 20% in a length of 50 mm.(2 in.) shall not be|used
in the construction of any ember of the frame or [floor.

6.6.4 Glass on Platforms. Glass shall be pernpitted
to be used on platforms subject to the requirements of
paras. 6.6.4.1 throtigh 6.6.4.4.

6.6.4.1. 't shall be installed and guarded so|as to
provide adeguate protection for passengers in cage the
glass panels break or are dislodged.

6:6.4.2
that the structure, including the glass in place,
withstand the required lift tests without damage.

6.6.4.3  Glass greater than 0.1 m? (1 ft?) ir| area
and abutting panels whose total area is greater|than
0.1 m? (1 ft’) shall be laminated glass as defingd by
ANSI 797.1 or 16 CFR, Part 1201, Section 1201.2 ornshall
be glass bonded to a nonpolymeric coating, sheetihg, of
film backing having a physical integrity to hol¢ the
fragments when the glass breaks and be tested and con-
form to the acceptance criteria for laminated glgss as
specified in ANSI Z97.1 or 16 CFR, Part 1201,
Section 1201.4. The glass shall be marked as required
by ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.5.

6.6.4.4 Markings as specified in ANSI Z97.1| shall
be on each separate piece of glass, and shall rgmain
visible after installation.

6.6.5 Platform Truck and Guides. The platform|shall
be securely anchored to a truck that supports itt The

It shall be so mounted in the structire so
shall

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

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.

Panels attached to the enclosure for decorative or
other purposes shall not be unfastened from inside the
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truck shall be retained in a track or on a guide-rail
assembly.

6.6.6 Platform Guarding. A retractable metal guard
at least 150 mm (6 in.) high shall be provided on the
lower access end of the platform to prevent the wheel-
chair from rolling off that end of the platform. It shall
be automatically actuated or manually activated and
shall remain in its elevated position until the platform
returns to the landing. It shall be operated by a positive
cam action or it shall be provided with an electric contact
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that will stop the movement of the platform within
150 mm (6 in.) of travel away from the lower landing if
the guard has failed to rise to its guarding position.

A retractable platform mounted ramp shall be permit-
ted to be used in lieu of the retractable platform guard.
Guards of at least 150 mm (6 in.) in height shall be
provided on the sides of the platform not used for access.
Guards and ramps, in their guarding position, shall
withstand, without permanent deformation, a force of

of manufacture, and manufacturer’s name. Letters and
numerals shall be not less than 6 mm (0.25 in.) in height.

6.8 Safeties and Governors

All platforms shall be provided with a safety, except
for platforms of direct-plunger hydraulic lifts or
self-locking drives utilizing a lead screw or other posi-
tive gearing that will stop and hold the carriage with
rated load within 100 mm (4 in.) of down travel after

550 N(t251bfapptied omrany 00 (@ i) by 100 T
(4 inf) area. This force shall not cause the height of the
ramgp], at any point in its length, to be less than 150 mm
(6 in)) measured vertically from the surface of the plat-
form| floor.

Mgans shall be provided to prevent the wheelchair
from(rolling off the platform floor at the upper access
end. Retractable ramps are permitted to serve this func-
tion, jand when in use, the incline of the ramp shall not
be gieater 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)[1in 12 for heights greater than 100 mm (4 in.)

6.
with
pers

6.6.8 Obstruction Devices. The entire undersideand
the gdges of the platform floor facing the upper-and
lowet landings shall be equipped with a device that will
stop the platform traveling within a distanice.of 50 mm
(2 in|) or less if it is obstructed in its travel in either

6.7 Seats. A lift shall be permitted to be provided
a folding seat and seat belt to accommodate a
n not in a wheelchair.

" direction. The force required to operate'the device shall
: not gxceed 70 N (15 Ibf).

© 6.7

1)

Capacity, Load, and Speed
6.f.1 Limitations of Capacity, Load, and Speed. The
capagity shall be onepetson. The rated load shall be not

less than 200 kg (450 1b) and not greater than 340 kg
(750 |b). Platforms-with a floor area greater than 1.4 m?
(15 f{?) shall<have a rated load of 340 kg (750 1b). The
lift shall be-capable of sustaining and lowering a load
as specified in Fig. 9.7. The rated speed measured along
the ihcline shall not exceed 015 m/s (30 ft /min)

power is removed.

The safety shall be actuated by the action gf a speed
governor or by the breakage or slackening of the suspen-
sion or support means. Where actuation'is by ajgovernor,
the safety shall be set at a maximum speed df 0.4 m/s
(75 ft/min). Where actuation is by breakage of slacking
of the suspension or support means, the safety shall be
set without delay, and indépéndent of the spepd gover-
nor, if provided.

Safety parts shall>eonform to the requirgments of
para. 6.8.1. Governior ropes, where provided, ghall con-
form to the requifements of para. 6.8.2.

The application and release of safeties shal
to the requirements of paras. 6.8.3, 6.8.4, and

conform
6.8.5.

6:8.1 Minimum Factors of Safety and Sfresses of
Safety Parts and Rope Connections

6.8.1.1 Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a facto} of safety
of not less than 3%, based on the ultimate sfrength of
the material, and the materials used shall have an elon-
gation of not less than 15% in a length of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress gelieved.

6.8.1.2  Springs shall be permitted td be used
in the operation of platform or counterweighit safeties.
Where used, and where partially loaded priof to safety
operation, the loading on the spring shall not produce
a fiber stress exceeding one-half the elastic lijnit 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 compjression.

6.8.1.3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibg, shall be
permitted to be made of cast iron and othper metals

provided-suchparts-haveafactorof safebyrof not less

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

6.7.3 DataPlates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous
place. The plate shall state the rated speed, rated load,
weight of platform, suspension or support means, date
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than 10.

6.8.1.4 Rope used as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in diameter and shall be made of a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

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

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

6.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze,
or stainless steel. They shall be of a regular-lay construc-

enclosed manually reset type that shall cause the electric
power to be removed from the driving machine motor
and brake if any hoisting rope becomes slack shall be
permitted to be used as the lower final terminal stopping
device.

6.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that

tion, and ot Tesstham 6 (9-251m) i diameterThe
factor of pafety of governor ropes shall be not less than
5. Tiller-rppe construction shall not be used.

6.8.3 Means of Application. Safeties shall be applied
mechanidally. Electric, hydraulic, or pneumatic devices
shall nof be used to apply the safeties required by
section 4, nor to hold such safeties in the retracted
position.

6.8.4 [Level of Platform on Safety Application. The
applicatign of a Type A or Type B safety to stop the
platform |with its rated load centered on each quarter
of the pldtform floor symmetrically with relation to the
center line of the platform floor shall not cause the plat-
form flopr to be out of level more than 30 mm/m

(0.375 in.[/ft) in any direction.

6.8.5 Release. When platform safeties are applied,
no decregse in tension in the governor rope nor motion
of the plgtform in the down direction shall release the
safeties,|but such safeties shall be permitted to be
released| by the motion of the platform in the up
direction

6.9 Terminal Stopping Devices

6.9.1
by para.
operated

Normal terminal stopping devices required
6.9.2 shall be permitted to_tise mechanically
magnetically operated, optidal, or static type
switches.| Final terminal stopping devices required by
para. 6.9.3 shall use only mechanically operated switches
for deterpnining platform_position. Terminal stopping
devices that are located ofi the platform or in the runway
shall be ¢f the encloséd)type and securely mounted in
such a mgnner so thathorizontal movement of the plat-
form shall not afféct the operation of the device.

6.9.2 | Upper and lower normal terminal stopping
devices opetated by the platform shall be provided, and

dpppnd on a spring. or gravity ora combination thereof,
to open the contacts shall not be used.

6.9.5 The final terminal stopping deyice sha]l not
control the same controller switches as the normal tprmi-
nal stopping devices unless two or maqre separat¢ and
independent switches are provided, two of which{shall
be closed to complete thel driving-maghine
motor-and-brake circuit in éithér direction of tfavel.
Where a two-or three-phasé alternating-current driving-
machine motor is used,\thése switches shall be ¢f the
multipole type. The €ontrol shall be so designed and
installed that a sifigle" ground or short circuit shall be
permitted to allow eéither, but not prevent both, th¢ nor-
mal and final stopping device circuits from stoppir|g the
platform,

6.9.6 Final terminal stopping devices arp not
required for direct-plunger hydraulic driving machines.
Lower final terminal stopping devices are not required
where the limitations of the machine or runway|limit
the travel of the platform (e.g., a platform at rest dn the
bottom terminal landing).

6.10 Operating Devices and Control Equipment

6.10.1 Operation. Operation of the chairlift|from
the landings and from the platform shall be contfolled
by control switches at all stations, and shall be by nheans
of the continuous-pressure type. Controls shall be
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mum above the platform floor or facility floor or ggound
level. Operating devices shall be designed so thaf{ both
the “UP” and “DOWN" circuits cannot be operated at
the same time.

shall be permitted to be provided. Where provided, it

shall conform to the requirements of paras. 6.10.2.1

6.10.2 Attendant Operation. Attendant ope%ztion

shall be set to stop the platform within a tolerance of
12 mm (0.5 in.) of the upper and lower terminal landings
under rated loading to zero loading conditions.

6.9.3 Upper and lower final terminal stopping
devices operated by the platform to remove power from
the motor and the brake shall be provided, except as
specified in para. 6.9.6. They shall be set to stop the
platform after it travels past the normal terminal stop-
ping device and before striking an obstruction. A slack-
rope device equipped with a slack-rope switch of the
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through 6.10.2.3.

6.10.2.1 The attendant shall operate the lift by
means of a continuous-pressure switch located on a con-
trol box on the free end of a detachable, flexible cord
not more 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.
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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 permit-
ted 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
paras. 6.10.3.1 through 6.10.3.3.

device, which will remove power from the motor and
brake if the platform is obstructed in its descent and the
suspension means slacken. This device is not required
to be of the manually reset type if the chain sprockets are
guarded to prevent the chain from becoming disengaged
from the sprockets.

6.10.8 Emergency Stop Switch. An emergency stop
switch shall be provided in the platform and located
within reach of the passenger whether sitting in a wheel-

6.10.3.1 Control systems that depend on the
completion or maintenance of an electric circuit shall
not bp used for interruption of the power and application
of th¢ machine brake at terminal landings or for stopping
the machine when the safety applies.

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

6.10.3.3  The failure of any single magnetically
operated switch, relay, or contactor to release in the
intenided manner, or the failure of any solid state device
to operate as intended, or the occurrence of a single
accidental ground, or combination of accidental grounds
shall|not permit the lift to start if this failure renders
ineffective any electrical protective device.

6{10.4 Motor Reversal Protection. Where a non<
instahtaneous reversible motor is used, a protective cik-
cuit pr device shall be provided to prevent the:thotor
from| continuing in the same direction if the réversing
conttpol is activated.

6.10.5 Phase Reversal and Failure Protection. Lifts
havipg polyphase alternating current power supply
shall|be provided with means to prevent the starting of
the lifft motor if the phase rotation.is in the wrong direc-
tion, |or if there is a failure of.ahy phase.

This protection shall be-censidered to be provided if a
reversal of phase of the'ineoming polyphase alternating
currgnt power will not.cause the driving machine motor
to oplerate in the wtong direction.

6.10.6 Electrical Equipment and Wiring

chair or sitting on the folding seat and located [l 200 mm
(48 in.) maximum and 380 mm (15 in.) minimpim above
the platform floor.

When opened, this switch shall\cause the electric
power to be removed from the(lift drivingimachine
motor and brake. Emergencystop switches shall be of
the manually opened and ,clesed type and |have red
operating handles or buttoris. They shall be ronspicu-
ously and permanently-marked “STOP” and ghall indi-
cate the “STOP” and™“RUN" positions. Swit¢hes shall
be positively opened mechanically and theif opening
shall not be solely dependent on springs.

An emergency stop switch shall not be prgvided on
any landifig control except as required by pafa. 6.10.2.

6:10.9 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
released until power has been applied to th¢ driving-
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when any operating device in para. 6.10.1 of 6.10.2 is
in the stop position and when any electrical protective
device functions.

6.10.10 Manual Operations. Means shall be pro-
vided to permit authorized personnel from g position
outside the platform to raise or lower the platfprm man-
ually along the path of travel.

6.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and [tests. The
data plate shall be in plain view, securely atfached on
the main line disconnect or on the controller.|The data
plate shall be of such material and construction that the
letters and figures stamped, etched, cast, or ptherwise

shall )C;I?f:r;‘l to ?}i itecifigﬁeigsglzn&;?;a;g wirnng applied to the face shall remain permanently afd readily
q : legible. The height of the letters and figures slTall be not
6.10.6.2  Electrical equipment shall be certified  less than 3 mm (0.125 in.).

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.
Winding drum driving machines with rope suspension
shall be provided with a slack-rope device of the manu-
ally reset type that will remove power from the motor
and brake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chain
suspension means shall be provided with a slack-chain
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7 PRIVATE RESIDENCE INCLINED STAIRWAY
CHAIRLIFTS’

Section 7 applies to inclined stairway chairlifts where
installed in or at a private residence for use by the mobil-
ity impaired.

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

7.1.1  The structure on which the equipment is
installed shall be capable of safely supporting the loads
imposed.

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

7.1.3  Electrical equipment shall be certified to the

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

Roped-hydraulic machines shall conform to the
requirements of para. 8.1 except for paras. 8.1.1, 8.1.3,
8.1.4.3, and 8.14.7.

7.3.3 Screw Machines. Screw machines, where
used, shall conform to para. 8.2.

requirements of CAN/CSA-B441/ASME A175

7.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchored| to the stairs, floor surface, or sidewall.

The fa¢tor of safety used in the design of the guide
rails and|tracks shall be not less than 5 based on the
rated loag.

7.3 Driving Means and Sheaves

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

(b) tragtion

(c) ropd sprocket

(d) chdin sprocket

(e) scrgw

(f) rack and pinion

(g) direct-plunger hydraulic
(h) roped-hydraulic

(i) levgr hydraulic

(j) friction

7.3.1

7.3.1.1  The factor of safety used in the désign of
the sprockets and sheaves shall be not less than 5 based
on the rated load. See section 8 for spe€ial requirements
of particylar drive systems.

7.3.1.2 Driving-machige\chains and sprockets
shall be df steel and shall conform in design and dimen-
sions to the requirements<«offASME B29.100.

7.3.1.3 Winding)drums, traction sheaves, over-
head shegves, 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 tobe lined with nonmetallic groove material,

General Requirements

7.3.%4 Friction Machines. Friction machines, Where
used, shall conform to para. 8.3.

7.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The poweq unit
shall be permitted to be mounted;on) the carriape or
placed at a remote location. If femotely locatef, all
sheaves and sprockets shall b€ so placed that the| rope
or chain travels in the proper*alignment. All shpaves
and sprockets shall be enclosed or guarded.

rive
S, or
ts of

7.3.6 Indirect-Drive Machines. Indirect-
machines, utilizing: V-belt drives, tooth drive be
drive chains,-$hall conform to the requireme
paras. 7.3.6.1, 23.6.2, and 7.3.6.3, except that the require-
ments of patd. 7.3.6.2 shall be permitted to be onpitted
if a self-locking drive meeting the requirements of
parax(74.2 is provided. If multiple belts or chair|s are
provided, they shall be preloaded and matched for
length in sets.

7.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated Hreak-
ing strength and a factor of safety of 10. Chain} and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Informatiop sec-
tion of ASME B29.100, using a service factor of 2. Pffset
links in chain are not permitted. Sprockets in a fhain
drive set shall be assembled onto a common hub, with
teeth cut in-line after assembly to assure equal| load
distribution on all chains. Tooth sheaves for a belt drive
shall be constructed in a manner to assure equal load
distribution on each belt in the set. Load determination
for both the belt and chain sets shall be based op the
maximum static loading on the carriage, which {s the
full load on the chair at rest and at a position ih the
runway that creates the greatest load, including ¢ither
the carriage or counterweight resting on its buffef.

and shall traveapitchrdiameter of ot tesstharr 30-timmes
the diameter of the suspension ropes. Where 8 X 19
steel rope or 7 X 19 steel aircraft cable is used, the pitch
diameter of the drums and sheaves shall be permitted to
be reduced to 21 times the diameter of the rope or cable.

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

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

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

7.4 Driving-Machine Brakes

7.6 Chairs and Seats
Each chair shall be provided with a foot platform, seat,
and seat belt. At least one handgrip shall be provided.

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

7.6.2 Factors of Safety. The factor of safety used in
the design of the carriage and truck shall be not less

7{4.1 A driving-machine brake directly attached
to tHe driving means through a continuous shaft,
mechanical coupling, or toothed gearing of the electri-
cally| released spring applied type shall be provided,
except on lifts with hydraulic driving machines.

7i4.2 A machine brake is not required if a self-
lockihg drive utilizing 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 is provided.

7.5 Suspension and Support Means

7.5.1 General Requirements

¥.5.1.1  Suspension and support means shall be
f the following:

steel or iron wire rope

steel aircraft cable

roller chain

direct-plunger hydraulic

roped-hydraulic

rack and pinion

screw

friction machine guides and rOlets

one
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

f.5.1.2  Steel tapes or welded link chains shall
not be used as suspension méans. Where wire ropes are
used| the diameter shall be'not less than 6 mm (0.25 in.).
Wherte aircraft cable iswsed, the diameter shall be not
less than 3 mm (0.125n.).

7.5.2 Factors-ofSafety. The suspension and support
means shall Have a factor of safety of not less than 7
basedl on the'ténsion in the rope, cable, chain, or forces
exer%d omthe hydraulic cylinder, screw drive, or rack
and pinion when raising the rated load. When the car-

than 5 based on the rated load.

7.6.3 Footrest Obstruction Device. [f\the footrest is
located so that it is within 150 mm (644n.) of the step
nosing or riser, a device shall be provided on the footrest
to stop the upward motion of thé.carriage if it ehcounters
an object between the footrest/and step nosing or riser.

7.6.4 Footrest Clearance. At no point in|its travel
shall the edge of the footrest facing the uppdr landing
be more than 600 mm (24 in.) above the step qr landing
as measured vertigally.

7.7 Capacity, Speed, and Angle of Inclinati(tl

7.7.1:Limitations of Capacity, Load, and Speed. The
capacity shall not exceed two persons. The rated load
shall be not less than 115 kg (250 1b) for a orje-seat lift
and not less than 180 kg (400 Ib) for a two-sedt lift. The
speed, as measured along the incline, shall njot exceed
0.2 m/s (40 ft/min).

7.7.2 Limitation of Angle of Inclination. Np lift shall
be installed to operate on a greater incline than 45 deg
as measured on the mean.

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

7.7.4 DataPlates. A data plate shall be provided by
the manufacturer and securely fastened in a copspicuous
place. It shall state the rated speed, rated load, suspen-
sion or support means, date of manufacture, ahd manu-
facturer’s name. Letters and numerals shall be not less
than 6 mm (0.25 in.) in height.

ating the

7.8 Safeties and Governors

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

7.5.3 Replacement of Chains and Sprockets. If two
or more chains are used as a suspension or support
means and a worn chain or sprocket is replaced, all
chains and sprockets must be replaced.
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All carriages shall be provided with a safety, except
for platforms of direct-plunger hydraulic lifts or self-
locking drives utilizing a lead screw or other positive
gearing that will stop and hold the carriage with rated
load within 100 mm (4 in.) of down travel after power
is removed.

The safety shall be actuated by the action of a speed
governor or by the breakage or slackening of the suspen-
sion or support means. Where actuation is by a governor,
the safety shall be set at a maximum speed of 0.4 m/s
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(75 ft/min). 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.

Safety parts shall conform to the requirements of
para. 7.8.1. Governor ropes, where provided, shall con-
form to the requirements of para. 7.8.2.

The application and release of safeties shall conform
to the requirements of paras. 7.8.3, 7.8.4, and 7.8.5.

shall not be used to apply the safeties required by sec-
tion 7, nor to hold such safeties in the retracted position.

7.8.4 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.

7.8.5 Release. When chair safeties are applied, no

7.8.1 [Minimum Factors of Safety and Stresses of
Safety Pdrts and Rope Connections

7.8.1.1  Parts of safeties, except springs,
safety-rope drums, leading sheaves, and their support-
ing bracKets and safety-jaw gibs, shall have a factor of
safety of ot less than 3%, based on the ultimate strength
of the material, and the materials used shall have an
of not less than 15% in a length of 50 mm
rged, cast, or welded parts shall be stress

relieved.

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

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

7.8.1.4 Rope used as a connectionfrom the safety
to the ggvernor rope, including rope-wound on the
safety-rojpe drum, shall be not less-thart 3 mm (0.125 in.)
in diamefer and shall be made-of-a corrosion-resistant
metal. THe factor of safety of the’rope shall be not less
than 5. Tjller-rope construction: shall not be used.

7.8.1.5 The factors of safety shall be based upon
the maximum stresses“developed in the parts during
the opergtion of the'safety when stopping rated load
from governortripping speed.

7.8.1.6 7~ Safety-rope leading-sheaves brackets and

dCLlCClDC ill tCllDiUll ill tllC 5UVC11[U1 lutJC TTUL lllUt. n Of
the chair in the down direction shall release the Safeties,
but such safeties shall be permitted to be teleas¢d by
the motion of the chair in the up direction,

7.9 Terminal Stopping Devices

7.9.1 Normal terminal stoppihg devices required
by para. 7.9.2 shall be permittéd to use mechanjcally
operated, magnetically operated, optical, or statid type
switches.

Final terminal stopping devices required by para
shall use only mechanically operated switche
determining chair, position.

Terminal stopping devices that are located on the|chair
or in the runway shall be of the enclosed typ¢ and
securely miounted in such a manner so that horigontal
movement of the chair shall not affect the operation of
the device.

7.9.2  Upper and lower normal terminal stopping
devices operated by the chair shall be provided} and
shall be set to stop the chair at or near the uppef and
lower terminal landings under rated loading to| zero
loading conditions.

7.9.3 Upper and lower final terminal stopping
devices operated by the chair to remove power|from
the motor and the brake shall be provided, excgpt as
specified in para. 7.9.6. They shall be set to stop the
chair after it travels past the normal terminal stopping
device and before striking an obstruction. A slack-rope
device equipped with a slack-rope switch of the endlosed
manually reset type that shall cause the electric gower
to be removed from the driving machine motof and
brake if any hoisting rope becomes slack shall be pgrmit-
ted to be used as the lower final terminal stogping
device.

7.9.4 Final terminal stopping devices shall be

79.3
s for

other safefy operating parts shall not be attached to or
supported by wood platform members.

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

7.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
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mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that
depend on a spring, or gravity, or a combination thereof,
to open the contacts shall not be used.

7.9.5 The final terminal stopping device shall not
control the same controller switches as the normal termi-
nal 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.
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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 prevent both, the normal and final stop-
ping device circuits from stopping the chair.

7.9.6 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.

released until power has been applied to the
driving-machine motor. All power feed lines to the brake
shall be opened, and the brake shall apply automatically
when any operating device in para. 7.10.1 or 7.10.2 is in
the “STOP” position and when any electrical protective
device functions.

7.10.6 Control and Operating Circuits. The design
and installation of the control and operating circuits
shall conform to the requirements of paras. 7.10.6.1 and

Lowg¢r final terminal stopping devices are not required
whete the limitations of the machine or runway limit
the travel of the chair (e.g., a carriage at rest on the
bottgm terminal landing).

7.10

7110.1 Operation. Operation of the lift from the
landings and from the chair shall be controlled by control
switdhes at all stations, and shall be by means of the
continuous-pressure type. Controls shall be 1220 mm
(48 i).) maximum and 380 mm (15 in.) minimum above
the platform floor or facility floor or ground level.
Opetfating devices shall be designed such that both the
“UP’| and “DOWN” circuits cannot be operated at the
samg time.

Operating Devices and Control Equipment

7.10.2 Motor Reversal Protection. If an instantane-
ously reversible motor is not used, a protective device
or cifcuit shall be provided to prevent the motor front
contihuing in the same direction if the reversing contrel
is acfuated.

7{10.3 Electrical Equipment and Wiring

7.10.3.1  All electrical equipment-and wiring
shall{conform to the requirements of NFPA 70.
¥.10.3.2  Electrical equipment shall be certified

to the requirements of CAN /€SA-B44.1/ASME A17.5.

7.10.3.3  The failure of any single magnetically
operated switch, relay,tor/contractor to release in the
intendded manner, op-the failure of any solid state device
to operate as inténided, or the occurrence of a single
accidental ground.or combination of accidental grounds
shall{not permit the lift to start if this failure renders
ineff¢ctive any electrical protective device.

7.1014 Phase Reversal and Failure Protection. Chair-

7.10.6.2.

7.10.6.1 Control systems that(epend on the
completion or maintenance of an electric cifcuit shall
not be used for interruption of the power and application
of the driving-machine brake atiterminal landings or for
stopping the machine when the safety appliep.

7.10.6.2  If springsiare used to actuate|switches,
contactors, or relays to-break the circuit to stgpp the lift
at the terminal landing, they shall be of the festrained
compression type:

7.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding.drum driving machines with rope szuhspension
shallbeprovided with a slack-rope device of the manu-
all§’reset type that will remove power from the motor
and brake if the car is obstructed in its descent and the
suspension ropes slacken. Lifts with roller chain suspen-
sion means shall be provided with a slack-chajin device,
which will remove power from the motor angl brake if
the car is obstructed in its descent and the s@ispension
means slacken. This device is not required to|be of the
manually reset type if the chain sprockets ar¢ guarded
to prevent the chain from becoming disengaged from
the sprockets.

7.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and [tests. The
data plate shall be in plain view, securely atfached on
the main line disconnect or on the controller.|The data
plate shall be of such material and construction that the
letters and figures stamped, etched, cast, or ptherwise
applied to the face shall remain permanently and readily
legible. The height of the letters and figures sHall be not
less than 3 mm (0.125 in.).

lifts having polyphase alternating current power supply
shall be provided with means to prevent the starting of
the lift motor if the phase rotation is in the wrong direc-
tion, or if there is a failure of any phase.

This protection shall be considered to be provided if a
reversal of phase of the incoming polyphase alternating

i current power will not cause the driving machine motor
* to operate in the wrong direction.

7.10.5 Release and Application of Driving-Machine

Brake. Driving-machine brakes shall not be electrically
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8 DRIVING MEANS

Section 8 contains requirements for specific types of
driving means where referenced by other sections of
this Standard.

8.1 Hydraulic Driving Means

8.1.1 Hydraulic Jack and Connections. Where multi-
ple hydraulic jacks are used, they shall be hydraulically
connected to form a single hydraulic system.
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8.1.1.1 Direct-Acting Hydraulic Lifts. The driving
member of the hydraulic jack shall be attached to the
platform frame or platform floor with fastenings of suffi-
cient strength to support that member with a factor of
safety of not less than 4.

The connection to the hydraulic jack shall be capable
of withstanding, without damage, any forces resulting
from a plunger stop as described in para. 8.1.5.2.

Any plunger or cylinder head connector or connection

8.1.2.6 A slack rope device with an enclosed
manually reset switch shall be provided that shall cause
the electric power to be removed from the hydraulic
machine pump motor and the control valves should any
rope become slack.

8.1.2.7 The traveling sheave shall be attached to
the upper end of the plunger or cylinder of the hydraulic
driving machine with fastenings having a minimum fac-
tor of safety of 4 based upon the ultimate strength of

shall corfformmtothe Tequirenents of paras. 8:-1-3:1;

8.1.3.4, and 8.1.6.
8.1.2 [Roped-Hydraulic Lift

8.1.2.1 Roped-hydraulic lifts having less than
three hydraulic jacks shall be suspended with no fewer
than two|wire ropes per hydraulic jack. Where three or
more hydraulic jacks are utilized, one rope per jack shall
be permitted to be used. Should one hydraulic jack
become disconnected, the remaining jacks shall be capa-
ble of supporting the load without exceeding allowable
platform [frame stresses or hydraulic jack stress.

8.1.2.2 Where platforms are suspended by
hoisting fopes attached to the platform frame or to the
overhead| supporting beams by means of rope shackles,
the shaclles shall be attached to steel hitch plates or to
structural or formed steel shapes. Such plates or shapes
shall be decured to the underside 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 dlirect tension in the bolts or rivets.

Where| bolts and rivets are subjected to shearing
stresses due to tension in the hoisting ropes/the total
shear shdfll not exceed 60 MPa (8,600 psi) of actual area
in the sHear plane. The stresses in theswelds due to
tensions |n the hoisting ropes shall not _exceed 55 MPa
(8,000 ps]) on the throat area of the ‘welds. Bolts made
of steel having greater strength/than specified by
ASTM A B07 shall be permitted to’be used and the maxi-
mum alldwable stresses increased proportionally based
on the rafio of the ultindate strengths. Elongation shall
conform t{o the requirements of the corresponding ASTM
specificaffion.

The hifch platesapporting beams shall be designed
to withstand(two times the sum of the tensions in all
hoisting fopes attached to the hitch plates.

the factor of safety shall be the resultant of the maximum
tensions in the ropes leading from the sheave with the
lift at rest and with rated load in the platform.

the material used. The load to be used in deter"Eﬁng

8.1.3 Plungers

8.1.3.1 Material. For tensjle} compressive, bend-
ing, and torsional loading the\plunger and conngcting
couplings for the plunger_shall have a factor of gafety
of not less than 5 based ‘on ultimate strength.
Pressure loadings shall have a factor of safety
less than that caleulated per para. 9.5.

f not

8.1.3.2 Plunger Design. Plungers made of|steel
shall be designed in accordance with the applicable for-
mula in para. 9.2 for calculation of elastic stability, bend-
ing, and external pressure. For other materials, the
appfopriate modules of elasticity must be utilized.
Plungers subject to internal pressure shall alpo be
designed and constructed in accordance with cylinder
design formula in para. 9.3.

8.1.3.3 Plunger Connection. When the hydfaulic
jack is not subjected to eccentric loading, it shall [carry
in tension the weight of the plunger with a factor of
safety of not less than 4 and restrict total vertical thove-
ment to less than 20% of the buffer stroke, where Yibra-
tion damping means are provided.

In addition, when the hydraulic jack is subjectled to
eccentric loading, the plunger connection to the platform
shall also be so designed and constructed as to trapsmit
the full eccentric moment into the plunger with a factor
of safety of not less than 4.

The plunger and the plunger connection to the
form shall also be so designed and constructed
the total vertical deflection of the loading edge
platform due to eccentric loading of the platform
not exceed 20 mm (0.75 in.).

plat-

that
f the
shall

8.1.2.3 The roping ratio that relates the driving
member of the hydraulic jack speed to the platform
speed shall not exceed 1:2.

8.1.2.4 Ropes passing through seals fixed in cyl-
inder heads shall be permitted to have a clear plastic
coating applied in order to seal properly and facilitate
rope inspection.

8.1.2.5 Means shall be provided to prevent the
ropes, if slack, from leaving the sheave grooves.
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8.1.3.4 Plunger Joints. Plungers composed of
more than one section shall have joints designed and
constructed to carry in tension the weight of all plunger
sections below the joint with a factor of safety of not
less than 4 and to transmit in compression the gross
load on the plunger with a factor of safety of not less
than 5 based on ultimate strength.
Joints shall withstand without damage any forces
resulting from a plunger stop as described in
para. 8.1.5.1.
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