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vertically below them, when the car floor is level with the
top terminal landing, shall be not less than the following:

(a) where no counterweight is used, the sum of the
following items:

(1) the car top runby
(2) 200 mm (8 in.)

(b) where a counterweight is used, the sum of the
following items:

(1) the bottom counterweight runby (see 3.4.6.2)
(2) 150 mm (6 in.)

SECTION 3.5
HORIZONTAL CAR AND COUNTERWEIGHT

CLEARANCES

The horizontal car and counterweight clearances shall
conform to 2.5.

SECTION 3.6
PROTECTION OF SPACES BELOW HOISTWAY

Requirement 2.6 does not apply to hydraulic elevators.
Where there is space below the hoistway that is acces­

sible to persons, requirements of 3.6.1 through 3.6.4 shall
be conformed to.

3.6.1 Jack-Supporting Structure

The hydraulic jack shall be supported by a structure
of sufficient strength to support the entire static load at
rated capacity that is capable of being imposed upon it.
The design factor of safety shall be not less than 5, based
on ultimate strength for static loads transmitted.

3.6.2 Counterweight Safety Actuation

Where the space referred to in 3.6 falls underneath
the counterweight and/or its guides, the counterweight
shall be provided with a safety device that functions as a
result of the breaking or slackening of the counterweight
suspension ropes.

3.6.3 Buffer Types

The car shall be provided with buffers of either of the
following types:

(a) oil buffers conforming to 3.22.1
(b) spring buffers of a design that will not be fully

compressed when struck by a car with rated load at the
operating speed in the down direction (see 3.22.1)

3.6.4 Buffer Supports

Car buffer supports shall be provided that will with­
stand, without permanent deformation, the impact
resulting from buffer engagement by a car with rated
load at the operating speed in the down direction. The
design factor of safety shall conform to 2.22.4.3.
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SECTION 3.7
MACHINERY SPACES, MACHINE ROOMS, CONTROL

SPACES, AND CONTROL ROOMS

A machinery space outside the hoistway containing
a hydraulic machine and a motor controller shall be a
machine room.

3.7.1

Machinery spaces, machine rooms, control spaces, and
control rooms shall conform to the requirements of 2.7.1
through 2.7.7 and 2.7.9.

3.7.1.1 This paragraph shall conform to the require­
ments of 2.7.5.1.1,2.7.5.2, and 2.7.5.2.4, except the words
"elevator driving machine brake or an emergency brake"
shall be replaced with the words "hydraulic machine."

3.7.1.2 This paragraph shall conform to the require­
ments of 2.7.5.1.1 and 2.7.5.1.2(a), except the words "ele­
vator driving machine brake, emergency brake" shall be
replaced with the words "hydraulic machine."

3.7.1.3 This paragraph shall conform to the require­
ments of 2.7.5.1.2(b), except 3.7.1.3 shall be worded as
follows: "for a roped-hydraulic elevator support not less
than twice the unbalanced weight of the system with
no load and up to rated load in the car and all suspension
ropes in place; and for a direct-acting hydraulic elevator
support not less than twice the weight of the car with
rated load."

3.7.1.4 This paragraph shall conform to the require­
ments of 2.7.5.1.2(c), 2.7.5.3.1, and 2.7.5.5(a), except the
words"elevator driving machine motor and brake" shall
be replaced with the words "hydraulic machine."

3.7.1.5 This paragraph shall conform to the require­
ments of 2.7.5.1.2(e) and 2.7.5.2.1(b)(4), except the words
"before maintaining or inspecting brake, emergency
brake" shall be replaced with the words "before main­
taining or inspecting the hydraulic machine."

3.7.1.6 This paragraph shall conform to the require­
ments of 2.7.5.2.1(b)(1) and 2.7.5.5(d), except the words
"115% of rated speed" shall be replaced with the words
"operating speed in the down direction."

3.7.1.7 This paragraph shall conform to the require­
ments of 2.7.6.3.1, except the words "electric driving
machine" shall be replaced with the words "hydraulic
machine."

3.7.1.8 This paragraph shall conform to the require­
ments of 2.7.6.4, except it shall be worded as follows:
"Where hydraulic machine, or an elevator motion con­
troller or motor controller is located in the hoistway or
pit, means necessary for tests that require movement of
the car, shall be provided and arranged so that they
can be operated from outside the hoistway and shall
conform to 2.7.6.4.1 through 2.7.6.4.2. These means are
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also permitted to be used by elevator personnel for pas­
senger rescue."

3.7.1.9 This paragraph shall conform to the require­
ments of 2.7.6.4.1, except the first paragraph shall be
worded as follows: "Where direct observation of the
elevator or ropes in the case of a roped-hydraulic eleva­
tor is not possible from the location of the means neces­
sary for tests that require movement of the car, display
devices or the equivalent shall be provided. They shall
be visible from the location of the means and shall con­
vey the following information about the elevator simul­
taneously."

3.7.1.10 Requirement 2.7.6.4.3 does not apply to
hydraulic elevators.

SECTION 3.8
ELECTRICAL EQUIPMENT, WIRING, PIPES, AND

DUCTS IN HOISTWAY, MACHINERY SPACES,
MACHINE ROOMS, CONTROL SPACES, AND

CONTROL ROOMS

Electrical equipment, wiring, pipes, and ducts shall
conform to 2.8.

SECTION 3.9
MACHINERY AND SHEAVE BEAMS, SUPPORTS, AND

FOUNDATIONS

Machinery and sheave beams, supports, and founda­
tions shall conform to 2.9.

SECTION 3.10
GUARDING OF EXPOSED AUXILIARY EQUIPMENT

Guarding of exposed auxiliary equipment shall con­
form to 2.10.

SECTION 3.11
PROTECTION OF HOISTWAY LANDING OPENINGS

Protection of hoistway landing openings shall con­
form to 2.11, except as excluded by 3.11.1.

3.11.1 Emergency Doors

Emergency doors, where required by 2.11.1, are
required only when car safeties are provided.

SECTION 3.12
HOISTWAY DOOR LOCKING DEVICES, CAR DOOR
OR GATE ELECTRIC CONTACTS, AND HOISTWAY

ACCESS SWITCHES

3.12.1 Hoistway Door locking Devices and Electric
Contacts, and Hoistway Access Switches

Hoistway door locking devices and electric contacts,
and hoistway access switches shall conform to 2.12.
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3.12.2 Car Door or Gate Electric Contacts and Car
Door Interlocks

Car door or gate electric contacts and car door inter­
locks shall conform to 2.14.4.2.

SECTION 3.13
POWER OPERATION, POWER OPENING, AND

POWER CLOSING OF HOISTWAY DOORS AND CAR
DOORS OR GATES

Power operation, power opening, and power closing
of hoistway doors and car doors or gates shall conform
to 2.13.

SIECTION 3.14
CAR ENCLOSURES, CAR DOORS AND GATES, AND

CAR ILLUMINATION

Car enclosures, car doors and gates, and car illumina­
tion shall conform to 2.14.

SECTION 3.15
CAR FRAMES AND PLATFORMS

3.15.1 Requirements

3.15.1.1 Direct-acting hydraulic elevators shall be
provided with car frames and platforms conforming to
2.15, subject to the modification hereinafter specified.
(See 3.18.2.3 for connection between plunger and plat­
form or car frame.)

A car frame shall not be required, provided 3.15.1.1.1
through 3.15.1.1.6 are conformed to.

3.15.1.1.1 The platform frame shall be of such
design and construction that all eccentric loads are car­
ried through the structure and plunger attachment into
the hydraulic jack (see 3.18.2.3).

3.15.1.1.2 The platform frame shall be guided on
each guide rail by single-guiding members attached to
the frame.

3.15.1.1.3 The platform frame shall be designed
to withstand the forces resulting from the class of load­
ing for which the elevator is designed without exceeding
the stresses and deflections in 2.15.10 and 2.15.11 (see
8.2.2.6).

3.15.1.1.4 The hydraulic jack connection to the
car shall be designed to transmit the full eccentric
moment into the plunger with a factor of safety of not
less than 4 (see 3.18.2.3).

3.15.1.1.5 The hydraulic jack shall be designed to
withstand the stresses due to bending during the loading
and unloading of the platform based on the type of
loading for which the elevator is designed (see 8.2.8.1.2).

3.15.1.1.6 Car safeties shall not be provided.
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3.15.1.2 Roped-hydraulic elevators shall be pro­
vided with car frames and platforms conforming to 2.15.

3.15.2 Maximum Allowable Stresses and Deflections
in Car Frame and Platform Members

3.15.2.1 Direct-Acting Hydraulic Elevators. The
stresses and deflections in car frame and platform mem­
bers and their connections, based on the static load
imposed upon them, shall be not more than those per­
mitted by 2.15, provided that the maximum stresses
in the car frame uprights that are normally subject to
compression shall conform to 8.2.9.1.1.

3.15.2.2 Roped-Hydraulic Elevators. The stresses and
deflection in car frame and platform members and their
connections, based on the static load imposed upon
them, shall be not more than those permitted by 2.15,
and shall conform to 8.2.2.

3.15.3 Calculations of Stresses and Deflections in
Car Frame and Platform Members

3.15.3.1 Direct-Acting Hydraulic Elevators. The calcu­
lations of the stresses and deflections in side-post car
frame and platform members shall be based on the for­
mulas and data in 8.2.9.

For cars with comer-post or sub-post car frames, the
formulas and specified methods of calculations do not
generally apply and shall be modified to suit the specific
conditions and requirements in each case.

3.15.3.2 Roped-Hydraulic Elevators. The calculations
of the stresses and deflections in side-post car frame and
platform members shall be based on the formulas and
data in 8.2.2.

For cars with comer-post or sub-post car frames, or
where the rope hitches are not on the crosshead, the
formulas and specified methods of calculations do not
generally apply and shall be modified to suit the specific
conditions and requirements in each case.

SECTION 3.16
CAPACITY AND LOADING

3.16.1 Minimum Rated Load for Passenger Elevators

The requirements of 2.16.1 shall apply.

3.16.2 Minimum Rated Load for Freight Elevators

The requirements of 2.16.2 shall apply, except, in
2.16.2.2.4(c) the wording "hydraulic jack, hydraulic
machine, pressure piping and fittings" shall be substi­
tuted for the wording "driving-machine motor, brake
and traction relation."

3.16.3 Capacity and Data Plates

The requirements of 2.16.3 shall apply, except:
(a) requirement 2.16.3.2.1(a) shall not apply to

hydraulic elevators.
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(b) on data plates (see 2.16.3.2.2), the weight of the
plunger is not to be included in the weight of the com­
plete car, even though it is attached. The plunger weight
is to be indicated independently. The operating speed
in the down direction shall also be indicated.

3.16.4 Carrying of Passengers on Freight Elevators

The requirements of 2.16.4 shall apply, except 2.16.4.3
shall not apply to hydraulic elevators.

3.16.5 Signs Required in Freight Elevators

The requirements of 2.16.5 shall apply.

3.16.6 Overloading of Freight Elevators

The requirements of 2.16.6 shall apply, except 2.16.6(b)
shall not apply to hydraulic elevators.

3.16.7 One··Piece Loads Exceeding the Rated Load

Requirement 2.16.7 shall not apply. One-piece loads
exceeding rated load shall not be carried on hydraulic
elevators.

3.16.8 Additional Requirements for Passenger
Overload

Requirement 2.16.8 shall not apply. Hydraulic passen­
ger elevators shall be designed based on 100% of
rated load.

3.16.9 Special Loading Means

The requirements of 2.16.9 shall apply.

SECTION 3.17
CAR AND COUNTERWEIGHT SAFETIES AND

PLUNGER GRIPPER

3.17.1 Calr Safeties

Car safeties shall be provided for roped-hydraulic ele­
vators and shall be permitted to be provided for direct­
acting hydraulic elevators. When provided, car safeties
shall conform to 2.17, and to 3.17.1.1 through 3.17.1.3.

3.17.1.1 The slack-rope device required by 3.18.1.2
shall be permitted to be an additional means of activat­
ing the car safety on roped-hydraulic elevators using
hydraulic jacks equipped with plungers. The slack-rope
device required by 3.18.1.2.7 shall be an additional
means of activating the car safety on roped-hydraulic
elevators using hydraulic jacks equipped with pistons.

3.17.1.2 The safety shall be of a type that can be
released only by moving the car in the up direction. To
return a car to normal operation after a safety set, the
car shall be moved hydraulically in the up direction.
For repairs of obvious or suspected malfunction, the car
shall be permitted to be raised by other means capable
of holding the entire car weight. Prior to releasing the
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other means, the car shall be run hydraulically in the
up direction.

If an auxiliary pump is used to move the car in the
up direction to release the safeties, it shall

(a) have a relief valve that limits the pressure to not
more than 2.3 times the working pressure

(b) be connected between the check valve or control
valve and the shutoff valve

3.11.1.3 The switches required by 2.18.4.1 shall,
when operated, remove power from the hydraulic
machine motor and control valves before or at the time
of application of the safety.

3.17.2 Counterweight Safeties

Counterweight safeties, where provided in accor­
dance with 3.6.2, shall conform to 2.17, provided that
safeties shall be operated as a result of the breaking
or slackening of the counterweight suspension ropes,
irrespective of the rated speed of the elevator.

3.17.3 PlulJ1ger Grippeii'

A plunger gripper shall be permitted to be provided
for direct-acting hydraulic elevators using hydraulic
jacks equipped with plungers. A plunger gripper shall
be capable of stopping and holding the car with its rated
load from the actual measured tripping speed per Table
2.18.2.1 and shall conform to 3.17.3.1 through 3.17.3.9.
In Table 2.18.2.1 the words "rated speed" shall be
replaced by "operating speed in the down direction."

3.11.3.1 limits of Applicat~on. A plunger gripper
shall be permitted, provided that

(a) the external pressure applied to the plunger by
the device is symmetrically distributed at locations
around the circumference of the plunger. The resulting
stress in the plunger shall not exceed 67% of the yield
strength at any point of the plunger.

(b) the external pressure applied to the plunger by
the device does not exceed 67% of the value that will
cause local buckling. Where the external pressure is
applied over substantially the full circumference of the
plunger, the maximum value shall be permitted to be
determined by 8.2.8.6.

(c) during the application, the plunger and the
plunger gripper are capable of withstanding any vertical
forces imposed upon them, and transfer such forces to
the supporting structure. During the application of the
device, any loading on the plunger shall not damage
the cylinder.

(d) power is removed from the hydraulic machine
before or at the time of application.

3.17.3.2 Means of Application. A plunger gripper
shall mechanically grip the plunger.

3.17.3.2.1 Hydraulic means are permitted to be
used to hold the gripper in the retracted position. A
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loss of hydraulic pressure or fluid causing uncontrolled
downward motion is permitted to be used to apply the
plunger gripper.

3.17.3.2.2 When electrical means are used to actu­
ate the gripper, the following shall apply:

(a) The plunger gripper shall be fully operational dur­
ing a primary electrical system power failure.

(b) In the event of the failure of any single mechani­
cally operated switch, contactor, relay, solenoid, or any
single solid-state device, or a software system failure,
or the occurrence of a single ground, the elevator shall
not be permitted to restart after a normal stop.

3.17.3.3 R.elease

3.11.3.3.1 The plunger gripper shall be released
by establishing at least no-load static pressure on the
hydraulic system, or by other means capable of holding
the entire car weight.

3.11.3.3.2 The elevator shall not be permitted to
be restarted without establishing at least no-load static
pressure on the hydraulic system.

3.17.3.4 Clearance. In the normally retracted position
of the plunger gripper, any contact between the gripping
surface and the plunger shall not cause degradation of
the plunger or premature degradation of the gripping
surface.

3.17.3.5 Deceleration. The deceleration of the eleva­
tor upon actuation of the plunger gripper shall comply
with the following criteria:

(a) The average deceleration rate at rated load shall
be not less than 0.1 gravity nor more than 1.0 gravity.
(See Nonmandatory Appendix P for minimum and max­
imum stopping distances.)

(b) Any peak deceleration rate in excess of 2.0 gravity
shall have a duration of not greater than 0.04 s.

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

3.17.3.6.1 Compliance with 2.17.12.1 and 2.17.12.6
is required. Springs shall be permitted in the operation
of the plunger gripper. The maximum fiber stress in the
spring shall not exceed 85% of the elastic limit in the
material at any time. The factor of safety of wire ropes,
if provided in the construction of the plunger gripper,
shall not be less than 5. Tiller-rope construction shall
not be used.

3.17.3.6.2 Leaf and roller chains, if provided in
the construction of the plunger gripper, shall conform
to ASME B29.

3.17.3.6.3 The factors of safety shall be based upon
the maximum stresses developed in the parts during
operation of the gripper when stopping rated load from
the tripping speed (see 3.17.3) of the speed-measuring
device.
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3.17.3.6.4 Rope or tape used to drive an electrical
encoder is not required to comply with the requirements
for governor rope.

3.17.3.6.5 If a governor is used, it must comply
with 2.18.5.1, except lang-lay construction is permitted
and the diameter is permitted to be less than 9.5 mm
(0.375 in.).

3.17.3.7 Corrosion-Resistant Bearings in Plunger
Gripper and Gripper Operating Mechanisms. Compliance
with 2.17.13 is required.

3.17.3.8 Marking Plates for a Plunger Gripper. A per­
manent marking plate shall be securely attached to each
plunger gripper so as to be readily visible, and shall be
marked in a legible and permanent manner with letters
and symbols not less than 6 mm (0.25 in.) in height,
indicating

(a) that it is a plunger gripper.
(b) the maximum operating speed in the down direc­

tion in mls (ft/min) for which the plunger gripper shall
be permitted to be used.

(c) the maximum load in Newtons (pounds) for which
the gripper is designed and installed to stop and sustain.

(d) the manufacturer's name or trademark and identi­
fication number of the device.

(e) space for date of acceptance test. Date to be perma­
nently marked following test.

if) the diameter and minimum wall thickness of the
plunger for which the device is applicable.

3.17.3.9 Flexible Hoses. Flexible hoses used for the
operation of a plunger gripper shall be permitted, pro­
vided that their failure does not cause an uncontrolled
descent. These flexible hoses are not required to meet
the requirements of 3.19.3.3.

SECTION 3.18
HYDRAULIC JACKS

3.18.1 Hydraulic Jack and Connections

Where multiple hydraulic jacks are used, they shall
be hydraulically connected to form a single hydraulic
system.

3.18.1.1 Direct-Acting Hydraulic Elevators. The driv­
ing member of the hydraulic jack shall be attached to
the car frame or car platform with fastenings of sufficient
strength to support that member with a factor of safety
of not less than 4 and shall be capable of withstanding,
without damage, any forces resulting from a plunger
stop as described in 3.18.4.2.

Any plunger or cylinder head mechanical connector
or connection shall conform to 3.18.2.1, 3.18.2.4, 3.18.4,
and 3.18.5.
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3.18.1.2 Roped-Hydraulic Elevator

3.18.1.:Z.1 The driving member of the hydraulic
jack shall be vertical. Cars shall be suspended with not
less than two wire ropes per hydraulic jack in confor­
mance with 2.15.13 and 2.20.

3.18.1.2.2 Where three or more hydraulic jacks
are utilized, one rope per hydraulic jack shall be permit­
ted to be used. Should one hydraulic jackbecome discon­
nected, the remaining hydraulic jacks shall be capable
of supporting the load without exceeding allowable car
frame stresses or hydraulic jack stress. The ropes shall
conform to 2.15.13 and 2.20.

3.18.1.2.3 Ropes passing through seals fixed in
cylinder heads shall be permitted to have a clear plastic
coating applied in order to seal properly and facilitate
rope inspection.

3.18.1.2.4 The roping ratio that relates the driving
member of the hydraulic jack speed to the car speed
shall not exceed 1:2.

3.18.1.2.5 Sheaves used to transfer load from the
hydraulic jack to the car frame through wire ropes shall
conform to 2.24.2, 2.24.3, and 2.24.5.

3.18.1..2.6 Means shall be provided to prevent the
ropes, if slack, from leaving the sheave grooves.

3.18Jl.2.7 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.

3.18.:1.2.8 The traveling sheave shall be attached
with fastenings having a minimum factor of safety of
4, based upon the ultimate strength of the material used.
The load to be used in determining the factor of safety
shall be the resultant of the maximum tensions in the
ropes leading from the sheave with the elevator at rest
and with rated load in the car.

3.18.2 Plungers

3.18.2.1 Material. The plunger and connecting cou­
plings for the plunger shall be of materials in accordance
with 3.18.2.1.1 and 3.18.2.1.2.

3.18.2.1.1 Tensile, compressive, bending, and tor­
sional loading shall have a factor of safety of not less
than 5, based on ultimate strength.

3.18.2.1.2 Pressure loadings shall have a factor of
safety not less than that calculated per 8.2.8.5.

3.18.2.2 Plunger Design. Plungers made of steel shall
be designed and constructed in compliance with the
applicable formula in 8.2.8.1 for calculation of elastic
stability, bending, and external pressure. For other mate­
rials, the appropriate modulus of elasticity must be uti­
lized.
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Plungers subject to internal pressure shall also be
designed and constructed in accordance with cylinder
design formula in 8.2.8.2.

3.18.2.3 Plunger Connection

3.18.2.3.1 When the hydraulic jack is not sub­
jected to eccentric loading, it shall

(a) carry in tension the weight of the plunger with a
factor of safety not less than 4

(b) restrict total vertical movement to less than 20%
of the buffer stroke, where vibration damping means
are provided

·3.18.2.3.2 In addition, when the hydraulic jack is
subjected to eccentric loading, the following shall also
apply:

(a) The plunger connection to the car shall also be so
designed and constructed as to transmit the full eccentric
moment into the plunger with a factor of safety not less
than 4.

(b) The plunger and the plunger connection to the
car shall also be so designed and constructed that the
total vertical deflection of the loading edge of the car
platform due to eccentric loading of the car shall not
exceed 19 mm (0.75 in.).

3.18.2.4 Plunger Joints. Plungers composed of more
than one section shall have joints deSigned and con­
structed to

(a) carry in tension the weight of all plunger sections
below the joint with a factor of safety of not less than 4

(b) transmit in compression the gross load on the
plunger with a factor of safety of not less than 5, based
on ultimate strength

(c) withstand without damage any forces resulting
from a plunger stop as described in 3.18.4.2

(d) for eccentric loading, the joints shall conform to
3.18.2.2 and 3.18.2.3

3.18.2.5 Plungers Subject to External Pressure. For
plungers subjected to external pressure, the working
pressure shall be not greater than indicated by the for­
mula in 8.2.8.1.3.

3.18.2.6 Plunger Heads Subject to Fluid Pressure.
Heads of plungers subject to fluid pressure shall con­
form to 3.18.3.6.

3.18.2.7 Plunger-Follower Guide

3.18.2.7.1 A plunger-follower guide shall be per­
mitted to be used, provided it is arranged so that the
elevator is always in a position where the unsupported
length of the plunger conforms to the "maximum free
length" as defined in 8.2.8.1. If this length is exceeded,
upward movement of the car shall immediately stop,
and it shall be permitted to allow the car to return non­
stop to the lowest landing; power-operated doors shall
open, and electric power shall be removed from the
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motor and the control valve. After not less than 15 s nor
more than 60 s, the doors shall close in compliance with
2.11.3. A manual reset of the means shall be required
before the elevator is returned to service. The in-car door
open button shall remain operative.

Plunger-follower guides shall be designed and con­
structed to comply with all applicable requirements of
2.15.

3.18.2.7.2 Telescopic plungers shall have each
plunger section internally guided. If more than two
movable sections are used, external guides shall be pro­
vided for each plunger section. External guides shall be
designed and constructed to comply with all applicable
requirements of 2.15.

3.18.3 Cylinders

3.18.3.1 Material. The cylinder and connecting cou­
plings for the cylinder shall be made of materials in
compliance with 3.18.3.1.1 and 3.18.3.1.2.

3.18.3.1.1 For tensile, compressive, bending, and
torsional loading, the cylinder and connecting couplings
shall have a factor of safety of not less than 5, based on
ultimate strength.

3.18.3.1.2 For pressure calculations, the cylinder
and connecting coupling shall have a factor of safety
not less than that calculated as specified in 8.2.8.5.

3.18.3.2 Cylinder Design. Cylinders shall be designed
and constructed in accordance with the formula in
8.2.8.2.

3.18.3.3 Clearance at Bottom of Cylinder. Clearance
shall be provided at the bottom of the cylinder so that
the bottom of the plunger will not strike the safety bulk­
head of the cylinder when the car is resting on its fully
compressed buffer (see 3.22.1).

3.18.3.4 Safety BuRkhead. Cylinders buried in the
ground shall be provided with a safety bulkhead having
an orifice of a size that would permit the car to descend
at a speed not greater than 0.075 m/s (15 ft/min), nor
less than 0.025 m/s (5 ft/min). A space of not less than
25 mm (1 in.) shall be left between the welds of the
safety bulkhead and the cylinder head. Safety bulkheads
shall conform to 3.18.3.6.

A safety bulkhead shall not be required where a dou­
ble cylinder is used and where both inner and outer
cylinders conform to 3.18.3.

3.18.3.5 Cylinder Packing Heads. Cylinder packing
heads shall conform to appropriate requirements of
3.18.4 and 8.2.8.3.

3.18.3.6 Closed Cylinder and Plunger Heads. Closed
heads of cylinders, and heads of plungers subject to fluid
pressure, shall conform to 3.18.3.6.1 through 3.18.3.6.3.
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3.18.3.6.1 Closed Cylinder Heads. Closed heads of
cylinders shall be only of dished seamless construction,
concave to pressure, except if the bottom of the cylinder
is supported, and if the cylinder is not buried.

3.18.3.6.2 Design Formulas. They shall be designed
and constructed in accordance with the applicable for­
mulas in 8.2.8.3, provided that steel heads shall in no
case have a thickness less than that required for the
adjoining shell.

3.18.3.6.3 Dished Seamless Heads, Convex to Pres­
sure. Dished seamless heads, convex to pressure, if used
on plungers, shall have a maximum allowable working
pressure of not more than 60% of that for heads of the
same dimensions with pressure on the concave side.

3.18.3.7 Collection of Oil Leakage. Means shall be
provided to collect for removal any oil leakage from
the cylinder head seals or packing gland. The amount
collected before removal shall not exceed 19 L (5 gal).

3.18.3.8 Cylinders Buried in the Ground

3.18.3.8.1 Cylinders buried in the ground shall be
protected from corrosion due to galvanic or electrolytic
action, salt water, or other underground conditions.

3.18.3.8.2 The methods specified in 3.18.3.8.3 shall
be considered as acceptable, provided that they

(a) are designed and installed with means for moni­
toring and maintaining them in accordance with recog­
nized industry standards applicable to the methods

(b) are effective for specific conditions where the cyl­
inder is installed

(c) provide means for checking ongoing compliance
with 3.18.3.8.1

3.18.3.8.3 The following are the specified
methods:

(a) the cylinder shall be constructed of a material that
is immune to the stated conditions; or

(b) the cylinder shall be completely covered or
encased in a material that completely surrounds the
exterior surface and is immune to the stated conditions.
If the space between the protective casing and the cylin­
der is empty, the casing must be designed to withstand
a static head of water from ground level to the bottom
of the cylinder, based on the manufacturer's rating of
the material used; or

(c) the cylinder shall be protected by a monitored
cathodic protection system; or

(d) the cylinder shall be protected by a means that will
provide an immunity level not less than that provided by
the above methods for the stated conditions.

3.18.3.9 Means for Relief of Air or Gas. Cylinders
shall be provided with a means to release air or other gas.
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3.18.4 Plunger Stops

3.18.4.1 Metal Stops and/or Other Means. Metal
stops and/or other means shall be provided at one end
of the plunger and at the packing head end of the cylin­
der to prevent the plunger from traveling beyond the
limits of the cylinder.

The metal stops and/or other means shall be so
designed and constructed as to stop the plunger travel­
ing in the up direction at maximum speed under full
load pressure, should the normal terminal stopping
device (see 3.25.1) fail to operate, or at a reduced speed
when a terminal speed-reducing device is provided as
required by 3.25.2. No running test onto the stop ring
is required [see 8.10.3.2.2(s)].

3.18.4.2 Hydraulic System. The connections to the
hydraulic Inachine, plunger, plunger connection, cou­
plings, plunger joints, cylinder, cylinder connecting cou­
plings, or any other parts of the hydraulic system shall
be designed and constructed to withstand, without dam­
age, a plunger stop in accordance with 3.18.4.1.

3.18.5 Welding

All welding of hydraulic jack components shall con­
form to 8.8.

SECTION 3.19
VALVES, PRESSURE PIPING, AND FITTINGS

3.19.1 Materials and Working Pressures

3.19.1.1 Materials. Pressure piping, valves, fittings,
and mufflers shall be designed and made of materials
having properties such that a factor of safety not less
than that calculated per 8.2.8.5 is achieved.

Piping and fittings of a grade not subjected to listed/
certified testing (ASTM or equivalent) shall not be used
for hydraulic pressure piping and fittings.

NOTE (3.19.1.1): Examples of two acceptable pipe standards are
ASTM A106 and ASTM A 53, Type E or S.

3.19.1.2 Working Pressures. The working pressure
(see 1.3) shall not exceed the component rated pressure
(see 1.3) of the pipes, valves, mufflers, and fittings used
on the pressure side of the hydraulic system.

3.19.1.3 Component Proof Test. For elongations
greater than or equal to 10%, the component design shall
be substantiated either in accordance with 8.2.8.5 or by
an unrestrained proof test of 5 times the component
rated pressure without resulting in fracture. For elonga­
tions ofless than 10%, the test value shall be 1.5 times the
value indicated by 8.2.8.5 multiplied by the component
rated pressure.

. 3.19.1.4 Component Markings. Valves, fittings, and
mufflers shall be pressure rated, and shall bear the man­
ufacturer's name or trademark by which the organiza­
tion that manufactured the product can be identified,

•

•

•

•

•



•

•

•

•

•

3.19.1.4-3.19.4.1

and identification symbols to indicate the materials and
service designations for which the manufacturer's rating
applies.

NOTE: Valves and fittings rated for a different system may be
used in hydraulic elevator systems when substantiated in accor­
dance with the elevator code.

3.19.2 Pressure Piping

3.19.2.1 Wall Thickness. The minimum wall thick­
ness shall conform to 8.2.8.4.

3.19.2.2 Threading. Pipe lighter than Schedule 40
shall not be threaded.

3.19.2.3 Pipe Supports. Piping shall be so supported
as to eliminate undue stresses at joints and fittings, par­
ticularly at any section of the line subject to vibration.

3.19.2.4 Pipe, Tubing, or Fittings. Pipe, tubing, or
fittings shall be permitted to be used for instrument
or control purposes and shall conform to ASME B31.1,
para. 122.3.

3.19.2.5 Hydraulic Pipeline Identification. A marking
shall be applied, to accessible piping that is located out­
side the elevator machine room or hoistway, stating "Ele­
vator Hydraulic Line" in letters that are at least 19 mm
(0.75 in.) high in a contrasting color. The marking shall
be visible after installation and applied at intervals not
greater than 3000 mm (120 in.).

3.19.2.6 Where the hydraulic machine is located in
the hoistway and any piping, tubing, or fitting permitted
by 3.19.2.4 is located outside the hoistway, means shall
be provided to

(a) protect the specified piping, tubing, or fittings
from damage, which would cause unsafe elevator opera­
tion; or

(b) prevent uncontrolled movement of the elevator in
the event of failure of the specified piping, tubing, or
fittings.

3.19.3 Connections and Fittings

3.19.3.1 Connections. All piping connections shall be
of the welded, grooved, threaded, or bolted flange type.
Threads of valves, piping, and fittings shall conform to
the requirements of ASME B1.20.1, ASME B1.20.3, or
ASME B1.20.4. Hydraulic tube fittings shall conform to
SAE J514.

3.19.3.2 Grooved Pipe fittings

3.19.3.2.1 Grooved pipe fitting assemblies shall
be permitted to be used for hydraulic connections. They
shall be installed in conformance with the manufactur­
er's specifications. They shall be installed in locations
that will permit disassembly and inspection of all of
their component parts.

111

ASME A17.1S-200S

3.19.3.2.2 Grooved pipe fittings shall be so
designed and constructed that failure of a sealing ele­
ment will not permit separation of the parts connected.
The devices or means used for preventing the separation
of the parts connected shall be removable only with the
use of tools. Devices or means removable with hand­
operated quick-release levers or toggles are prohibited.

3.19.3.3 F[exibie Hydraulic Connections. Flexible
hose and fitting assemblies, and flexible couplings, shall
be permitted to be used for hydraulic connections.
Where installed between the check valve or control valve
and the cylinder, they shall conform to 3.19.3.3.1 and
3.19.3.3.2.

3.19.3.3.1 Flexible hose and fitting assemblies
shall

(a) not be installed within the hoistway, nor project
into or through any wall. Installation shall be accom­
plished without introducing any twist in the hose, and
shall conform with the minimum bending radius of SAE
100, R2 type, high pressure, steel wire reinforced, rubber­
covered hydraulic hose specified in SAE J517.

(b) have a bursting strength sufficient to withstand
not less than 10 times working pressure (see 1.3). They
shall be tested in the factory or in the field prior to.
installation at a pressure of not less than 5 times working
pressure and shall be marked with date and pressure
of test.

(c) conform to the requirements of SAE 100, R2 type
hose specified in SAE J517 and be compatible with the
fluid used.

(d) be of nonreusable-type fittings.
(e) be permanently labeled/marked, indicating

(1) the name or trademark by which the manufac-
turer of the hose and fittings can be identified

(2) the type of hose and fitting
(3) the minimum factory test pressure
(4) the minimum bending radius of hose
(5) the date of installation
(6) the inspection procedure
(7) the name of elevator contractor

if) have a line overspeed valve conforming to 3.19.4.7.

3.19.3.3.2 Flexible couplings are permitted for
hydraulic connections. Such couplings shall be so
designed and constructed that failure of the sealing ele­
ment will not permit separation of the connected parts.
The devices or means used to prevent the separation of
the connected parts shall be removable only with the
use of tools. Any devices or means that are removable
with hand-operated quick-released levers are pro­
hibited.

3.19.4 Valves

3.19.4.1 ShutoffVatve. A manually operated shutoff
valve shall be provided between the hydraulic machines
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and the hydraulic jack and shall be located outside the
hoistway and adjacent to the hydraulic machine.

Where the hydraulic machine is located in the
hoistway, the manually operated shutoff valve shall be
permitted to be located inside the hoistway, provided
that it is accessible from outside the hoistway to elevator
personnel only (see 8.1).

3.19.4.2 Pump Relief Valve

3.19.4.2.1 Each pump or group of pumps shall be
equipped with one or more relief valve(s) conforming
to the following requirements:

(a) Type and Location. The relief valve shall be located
between the pump and the check valve and shall be of
such a type and so installed in the bypass connection
that the valve cannot be shut off from the hydraulic
system.

(b) Size. The size of the relief valve and bypass shall
be sufficient to pass the maximum rated capacity of the
pump without raising the pressure more than 50% above
the working pressure. Two or more relief valves shall
be permitted to be used to obtain the required capacity.

(c) Sealing. Relief valves shall be sealed after being
set to the correct pressure. '

3.19.4.2.2 No relief valve is required for centrifu­
gal pumps driven by induction motors, provided the
shut-off, or maximum pressure that the pump can
develop, is not greater than 135% of the working pres­
sure at the pump.

3.19.4.3 Check Valve. A check valve shall be provided
and shall be so installed that it will hold the elevator
car with rated load at any point when the pump stops
and the down valves are closed or the maintained pres­
sure drops below the minimum operating pressure.

3.19.4.4 Manual Lowering Valve. A manually oper­
ated valve, located on or adjacent to the control valves,
shall be provided and identified, which permits low­
ering the car at a speed not exceeding 0.10 m/s
(20 ft/min). This valve shall be so marked to indicate
the lowering position. Where the hydraulic machine is
located in the hoistway, the manual lowering valve shall
only be accessible to elevator personnel from outside
the hoistway (see 8.1).

3.19.4.5 Pressure Gauge Fittings. A pressure gauge
fitting with shutoff valve shall be provided on jack side
of the check valve or immediately adjacent to the
hydraulic control valve. Where the hydraulic machine
is located in the hoistway, the pressure gauge fittings
shall only be accessible to elevator personnel from out­
side the hoistway (see 8.1).

3.19.4.6 Type Tests, Certification, and Marking Plates
foil' Control Valves
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3.19J~.6.1 Each type or model and make of
hydraulic control valve shall be subjected to the engi­
neering tests and to the certification process as specified
in 8.3.5.

3.19.4.6.2 Hydraulic control valves shall be
plainly marked in a permanent manner with the follow­
ing information:

(a) certifying organization's name or identifying
symbol

(b) the name, trademark, or file number by which
the organization that manufactured the product can be
identified

(c) statement of compliance with ASME A17.1 or
CSA B44

(d) type designation
(e) component rated pressure
if) electrical coil data

3.19.4.7 Overspeed Valves. When provided,
overspeed valves and their connections and attachments
shall conform to 3.19.4.7.1 through 3.19.4.7.6.

3.19..4.7.1 Overspeed Valve Tests. Each type or
model of overspeed valve shall be subjected to the engi­
neering tests specified in 8.3.9.

3.19.4.7.2 Marking of Overspeed Valves. The
overspeed valves shall be plainly marked in a permanent
manner with the following:

(a) the name or trademark by which the organization
that manufactured the product can be identified

(b) type designation
(c) component rated pressure
(d) maximum and minimum rated flow

3.19.4.7.3 Installation of Overspeed Valves.
Overspeed valves shall be installed and mounted as
follows:

(a) Single Jack Arrangements. Where a single valve is
used, it shall be located in the pressure piping within
300 mm (12 in.) of the hydraulic jack. Multiple parallel
valves are permitted in lieu of a single valve. These shall
be located so as to minimize the distance from the valves
to the hydraulic jack.

(b) Multiple Jack Arrangements. Multiple jack arrange­
ments shall conform with one of the following:

(1) A single overspeed valve shall be located in the
pressure piping within 300 mm (12 in.) of each hydraulic
jack. Multiple parallel valves are permitted in lieu of
single valves at each hydraulic jack. These shall be
located so as to minimize the distance from the valves
to each hydraulic jack.

(2) A single overspeed valve shall be located in the
pressure piping on the hydraulic machine side of, and
immediately before, the tee junction, wye junction, or
branch junction that connects the branch pressure pipes
to the jacks. Multiple parallel valves are permitted in
lieu of a single valve at the junction. For dual hydraulic

•
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jack systems, the total length of branch pressure pipe
between the tee or wye junction and the jacks shall
not exceed the distance between the jacks, measured
horizontally, plus 1 m (39 in.). For multiple jack systems,
the length of branch pressure piping shall be minimized.

3.19.4.7.4 Strength of Overspeed Valve Pressure
Piping and Fittings Between the Overspeed Valve and the
Jacks. The factor of safety of the overspeed valve pres­
sure piping and fittings shall be not less than 1.5 times
the value obtained using 8.2.8.5, provided that the mini­
mum factor of safety is not less than 4.5, and the mini­
mum percentage elongation is not less than 5 for the
overspeed valve and fittings and not less than 20 for
the pressure piping.

3.19.4.7.5 Performance Requirements. The
overspeed valve shall be constructed, installed, and
adjusted to ensure that the elevator obtains the following
performance:

(a) The overspeed valve tripping speed shall be not
less than 110% nor greater than 140% of the elevator
operating speed in the down direction, but in no case
shall exceed 0.3 m/s (60 ft/min) above the rated elevator
speed.

(b) The average deceleration rate shall be not less
than 1.96 m/s2 (6.44 ft/s2

) nor more than 9.81 m/s2

(32.2 ft/s2
).

(c) Any peak deceleration rate in excess of 24.53 mlS2

(80.5 ftl S2) shall have a duration of not greater than
0.04 s.

3.19.4.7.6 Sealing of the Overspeed Valve. Field­
adjustable overspeed valves shall be sealed after field
setting.

3.19.5 Piping Buried in the Ground

3.19.5.1 Protection. Piping buried in the ground shall
be provided with protection from corrosion by one or
more of the following methods:

(a) monitored cathodic protection
(b) a coating to protect the piping from corrosion that

will withstand the installation process
(c) a protective casing, immune to galvanic or electro­

lytic action, salt water, and other known underground
conditions, completely surrounding the exterior sur­
faces of the piping

3.19.5.2 Seals. Piping buried in the ground shall not
include seals or other elements potentially requiring ser­
vice or replacement.

3.19.6 Welding

3.19.6.1 All welding of valves, pressure piping, and
fittings shall conform to 8.8.

3.19.6.2 Field welding of pressure piping and fit­
tings shall also be permitted to be performed by welders
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certified to the requirements pertaining to pressure
systems.

3.19.7 Electrical Requirements

Hydraulic control valves shall conform to the electrical
requirements in Clause 4 of CSA C22.2 No. 139.

SECTION 3.20
ROPES AND ROPE CONNECTIONS

Where a counterweight is provided, the counter­
weight shall be connected to the car by not less than
two steel wire ropes.

The wire ropes and their connections shall conform
to 2.20, except that the factor of safety of the wire ropes
shall be not less than 7.

SECTION 3.21
COUNTERWEIGHTS

3.21.1 Counterweights

Counterweights, where provided, shall conform to
2.21. In the event of the separation of the counterweight
from the car, the static pressure shall be not more than
140% of the working pressure.

3.21.2 Counterweoght Sheaves

Sheaves for counterweight ropes shall conform to
2.24.2, 2.24.3, and 2.24.5.

SECTION 3.22
BUFFERS AND BUMPERS

3.22.1 Car Buffers or Bumpers

Car buffers or bumpers shall be provided and shall
conform to 2.22, provided that in applying the require­
ments of 2.22 to hydraulic elevators 3.22.1.1 through
3.22.1.5 are complied with.

3.:22.1.1 The term "operating speed in the down
direction with rated load" shall be substituted for the
words "rated speed" wherever these words appear.

3.22.1.2 In place of 2.22.3.2, the requirements speci­
fied in 3.22.1.2.1 and 3.22.1.2.2 shall be substituted.

3.22.1.2.1 Buffers shall be capable of withstanding
without being compressed solid the loading per 8.2.3.2.

3.22.1.2.2 Buffers shall be compressed solid with
a loading of 2 times that described in 8.2.3.2.

3.22.1.3 Requirement 2.22.4.1.2 shall not apply.
Reduced stroke buffers shall not be provided on hydrau­
lic elevators. Car buffers or bumpers shall be so located
that the car will come to rest on the bumper or fully
compressed buffer, or to a fixed stop, before the plunger
reaches its down limit of travel.
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3.22.1.4 When multiple buffers are used, each shall
be identical and designed for an equal proportion of the
loading described in 3.22.1.2.

3.22.1.5 Plunger weight, less buoyant effects of the
plungers at the buffer strike point, shall be added, if
applicable, and used in buffer calculations.

3.22.1.6 Solid bumpers are permitted on hydraulic
elevators having an operating speed in the down direc­
tion of 0.25 m/s (50 ft/min) or less. See 2.22.2 for solid
bumper material.

3.22.2 Counterweight Buffers

Where counterweights are provided, counterweight
buffers shall not be provided. (See 3.4.6 for required
counterweight runby.)

SECTION 3.23
GUIDE RAILS, GUIDE-RAIL SUPPORTS, AND

FASTENINGS

3.23.1 Direct-Acting Hydraulic Elevators

Guide rails, guide-rail supports, and their fastenings
shall conform to 2.23, with the exceptions specified in
3.23.1.1 through 3.23.1.4.

3.23.1.1 Requirement 2.23.4.1 shall apply only where
car safeties are used and the maximum load on the car
side for direct-acting hydraulic elevators is the maxi­
mum weight of the car and its rated load plus the weight
of the plunger or cylinder as applicable.

3.23.1.2 Requirement 2.23.4.2 shall apply only where
safeties are used.

3.23.1.3 Requirement 2.23.9.1.1(a) shall apply only
where safeties are used.

3.23.1.4 Requirement 2.28 shall not apply.

3.23.2 Roped-Hydraulic Elevators

3.23.2.1 Car and counterweight guide rails, guide­
rail supports, and their fastenings shall conform to 2.23.

3.23.2.2 The traveling sheave, if provided, shall be
guided by means of suitable guide shoes and guide rails
adequately mounted and supported.

SECTION 3.24
HYDRAULIC MACHINES AND TANKS

3.24.1 Hydraulic Machines (Power Units)

3.24.1.1 Marking Plates. The working pressure that
is developed in the system shall be measured at the
acceptance inspection and test. This pressure shall be
legibly and permanently labeled/marked on a data plate
that shall be mounted on the hydraulic machine.
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3.24.2 Tank.1)

3.24.2.1 Capacity. Tanks shall be of sufficient capacity
to provide for an adequate liquid reserve in order to
prevent the entrance of air or other gas into the system.

3.24.2.2 Minimum Level Indication. The permissible
minimum liquid level shall be clearly indicated.

3.24.3 Atmosphere Storage and Discharge Tanks

3.24.3.1 Covers and Venting. Tanks shall be covered
and suitably vented to the atmosphere. Where tanks are
located in the hoistway, they shall be vented to prevent
accumulation of fumes in the hoistway and their covers
shall be of sufficient strength to resist falling objects.

3.24.3.2 Factor of Safety. Tanks shall be so designed
and constructed that when completely filled, the factor
of safety shall be not less than 4, based on the ultimate
strength of the material.

3.24.3.3 Means for Checking Liquid Level. Tanks shall
be provided with means for checking the liquid level.
Such means shall be accessible without the removal of
any cover or other part.

3.24.4 Wending

All welding of hydraulic machine components shall
conform to 8.8.

SECTION 3.25
TERMINAL STOPPING DEVICES

3.25.1 Normal Terminal Stopping Devices

3.25.1.1 Where Required and Function. Upper and
lower normal terminal stopping devices shall be pro­
vided and arranged to slow down and stop the car
automatically, at or near the top and bottom terminal
landings, with any load up to and including rated load
in the car from any speed attained in normal operation.
Such devices shall function independently of the opera­
tion of the normal stopping means and the terminal
speed reducing device, where provided. The device shall
be so designed and installed that it will continue to
function until the car reaches its extreme limits of travel.

The device shall be permitted to be rendered inopera­
tive during recycling operation (see 3.26.7).

3.25.1.2 Location of Stopping Devices. Stopping
devices shall be located on the car, in the hoistway, in
the machine room or control room, or in overhead
spaces, and shall be operated by movement of the car.

3.25.1.3 Requirements for Stopping Devices on the
Car or in the Hoistway. Stopping devices located on the
car or in the hoistway and operated by cams on the car
or in the hoistway shall conform to 2.25.1.
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3.25.1.4 Requirements for Stopping Devices in a
Machine Room, Control Room, or Overhead Space. Stop­
ping devices located in a machine room, control room,
or in an overhead space shall conform to 2.25.2.3, except
that the device required by 2.25.2.3.2 shall cause the
electric power to be removed from the main control
valve or from its control switch operating magnets and,
in the case of electrohydraulic elevators, where stopping
the car is effected by stopping the pump motor, from
the pump motor and associated valves.

3.25.2 Terminal Speed Reducing Devices

3.25.2.1 Where Required. Terminal speed reducing
devices shall be installed for the up direction where the
car speed exceeds 0.25 m/s (50 ft/min), to ensure that
the plunger does not strike its solid limit of travel at a
speed in excess of 0.25 m/s (50 ft/min) (see 3.18.4.1).

3.25.2.2 Requirements. Terminal speed reducing
devices shall conform to 3.25.2.2.1 through 3.25.2.2.5.

3.25.2.2.1 They shall operate independently of the
normal terminal-stopping device and shall function to
reduce the speed of the car if the normal terminal stop­
ping device fails to slow down the car at the terminals
as intended.

3.25.2.2.2 They shall provide retardation not in
excess of 9.81 m/s2 (32.2 ft/s2

).

3.25.2.2.3 They shall be so designed and installed
that a single short circuit caused by a combination of
grounds or by other conditions shall not render the
device ineffective.

3.25.2.2.4 Control means for electrohydraulic ele­
vators shall conform to the following:

(a) For the up direction of travel, at least two control
means are required; one or both to be controlled by the
terminal speed reducing device and the other or both
by the normal terminal stopping device.

If, in the up direction, the pump motor is the only
control means, the pump motor control shall conform
to the following:

(1) Two devices shall be provided to remove power
independently from the pump motor. At least one device
shall be an electromechanical contactor.

(2) The contactor shall be arranged to open each
time the car stops.

(3) The electrical protective devices shall control
both devices [see 3.25.2.2.4(b)(1)] in accordance with
3.26.4.

If, however, the pump motor is one control means,
and there is a second control means (e.g., a valve), at
least one of the means shall be directly controlled by an
electromechanical contactor or relay.

(b) For the down direction, the terminal speed reduc­
ing and normal terminal stopping devices shall each
directly, or through separate switches, affect the control
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valve. Where two devices are used, the terminal speed
reducing and normal terminal stopping devices each
shall be permitted to control one or both.

3.25.2.2.5 Where magnetically operated, optical
or solid-state devices are used for position sensing, a
single short circuit caused by a combination of grounds
or by other conditions, or the failure of any single mag­
netically operated, optical, or solid-state device, shall not

(a) render the terminal speed reducing device inoper­
ative; or

(b) permit the car to restart after a normal stop.

3.25.3 Final Terminal Stopping Devices

Final terminal stopping devices are not required.

SECTION 3.26
OPERATING DEVICES AND CONTROL EQUIPMENT

3.26.1 Operating Devkes and Control Equipment

Operating devices and control equipment shall con-
form to 2.26, except as modified by the following:

(a) Requirement 2.26.1.3 does not apply.
(b) Requirement 2.26.1.4 applies as specified by 3.26.2.
(c) Requirement 2.26.1.6 applies as specified by 3.26.3.
(d) Requirement 2.26.2 applies as specified by 3.26.4.
(e) Requirement 2.26.6 does not apply.
if) Requirement 2.26.8 does not apply.
(g) Requirements 2.26.9.1, 2.26.9.2, 2.26.9.5, 2.26.9.6,

and 2.26.9.7 do not apply.
(h) Requirement 2.26.10 does not apply.

3.26.2 Inspection Operation

Top-of-car operating devices shall be provided and
shall conform to 2.26.1.4. In-car and those inspection
operations conforming to 2.26.1.4.4 shall be permitted.

The bottom normal terminal stopping device shall be
permitted to be made ineffective while the elevator is
under the control of the inspection operation device.

3.26.3 Anticreep and leveling Operation

3.26.3.1 Anticreep Operation. Each elevator shall be
provided with an anticreep operation to correct automat­
icallya change in car level. It shall conform to 2.26.1.6.2
and 2.26.1.6.3, and 3.26.3.1.1 through 3.26.3.1.5.

3.26.3.1.1 The anticreep device shall operate the
car at a speed not exceeding 0.125 m/s (25 ft/min).

3.26.3.1.2 The anticreep device shall maintain the
car within 25 mm (1 in.) of the landing, irrespective of
the position of the hoistway door.

3.26.3.1.3 For electrohydraulic elevators, the
anticreep device shall be required to operate the car only
in the up direction.

3.26.3.1.4 Operation dependent on the availability
of the electric power supply is permitted, provided that
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(a) the mainline power disconnecting means is kept
in the closed position at all times except during mainte­
nance, repairs, and inspection

(b) a sign is placed on the switch stating, "KEEP
SWITCH CLOSED EXCEPT DURING MAINTE­
NANCE, REPAIRS, AND INSPECTIONS"

(c) the sign shall be made of durable material and
securely fastened and have letters with a height of not
less than 6 mm (0.25 in.)

3.26.3.1.5 Only the following, when activated,
shall prevent operation of the anticreep device:

(a) the electrical protective devices listed in 3.26.4.1
(b) recycling operation (see 3.26.7)
(c) inspection transfer switch
(d) hoistway access switch
(e) low oil protection means
if) oil tank temperature shutdown devices

3.26.3.2 Operation in Leveling or Truck Zone. Opera­
tion of an elevator in a leveling or truck zone at any
landing by a car-leveling or truck-zoning device, when
the hoistway doors, or the car doors or gates, or any
combination thereof, are not in the closed position, is
permissible, subject to the requirements of 2.26.1.6.1
through 2.26.1.6.5. A leveling or truck-zoning device
shall operate the car at a speed not exceeding 0.125 mls
(25 ft/min).

3.26.4 Electrical Protective Devices

Electrical protective devices shall be provided in con­
formance with 2.26.2, and the following requirements,
except the words "driving machine motor and brake"
in 2.26.2 shall be replaced with "hydraulic machine,"
and shall conform to 3.26.4.1 and 3.26.4.2.

3.26.4.1 When in the open position, the electrical
protective devices shall prevent operation by all
operating means, except as specified in 3.26.4.2.

3.26.4.2 When in the open position, the following
devices shall initiate removal of power from the hydrau­
lic machine in such a manner as to produce an average
deceleration rate not greater than 9.8 m/s2 (32.2 ft/s2

)

and shall prevent operation by all operating means
except the anticreep device:

(a) emergency stop switches, where required by
2.26.2.5

(b) broken rope, tape, or chain switches provided in
connection with normal stopping devices, when such
devices are located in the machine room, control room,
or overhead space

(c) hoistway door interlocks or hoistway door con­
tacts

(d) car door or gate electric contacts; or car door inter­
locks

(e) hinged car platform sill electric contacts
if) in-car stop switch, where required by 2.26.2.21
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3.26.3.1.4-3.26.9.1

3.26.5 Phase Reversal and Failure Protection

Hydraulic elevators powered by a polyphase AC
motor shall be provided with the means to prevent over­
heating of the drive system (pump and motor) due to
phase rotation reversals or failure.

3.26.6 Control and Operating Circuits

The design and installation of the control and
operating circuits shall conform to 3.26.6.1 and 3.26.6.2.

3.26.6.1 Springs, where used to actuate switches,
contactors, or relays to stop an elevator at the terminals
or to actuate electrically operated valves, shall be of the
compression type.

3.26.6.2 The completion or maintenance of an elec­
tric circuit shall not be used to interrupt the power to
the control valve operating magnets, or to the pump
driving motor of electrohydraulic elevators, or both
under the following conditions:

(a) to stop the car at the terminals
(b) to stop the car when the emergency stop switch

or any of the electrical protective devices operate

3.26.7 Recycling Operation for Multiple or
Telescopic Plungers

Recycling operation shall permit the car to be lowered
more than 25 mm (1 in.) below the bottom landing,
but not require lowering in order to restore the relative
vertical position of the multiple plunger sections, pro­
vided that

(a) the car is at rest at bottom landing
(b) the doors and gates are closed and locked
(c) no car calls are registered
(d) the speed during recycling does not exceed normal

down leveling speed but in no case shall be more than
0.10 mls (20 ft/min)

(e) normal operation cannot be resumed until car is
returned to bottom landing and normal terminal stop­
ping devices are restored to normal operation

3.26.8 Pressure Switch

When cylinders are installed with the top of the cylin­
der above the top of the storage tank, a pressure switch
shall be provided in the line between the cylinder and
the valve, which shall be activated by the loss of positive
pressure at the top of the cylinder. The switch shall
prevent automatic door opening and the operation of
the lowering valve or valves. The door(s) shall be permit­
ted to open by operation of the in-car open button, when
the car is within the unlocking zone.

3.26.9 Low Oil Protection

3.26.9.1 A means shall be provided to render the
elevator on normal operation inoperative if for any rea­
son the liquid level in the tank falls below the permissible

•

•

•

•

•
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3.26.9.1-3.27.3

minimum. Suitable means include, but are not limited
to, the following:

(a) direct sensing of liquid level
(b) a pump-run timer
Actuation of the means shall automatically bring the

car down to the lowest landing, when the doors are
closed.

3.26.9.2 When at the lowest landing, the doors shall
comply with the following:

(a) For elevators with power-operated doors that
automatically close, the door(s) shall open and shall
initiate automatic closing within 15 s.

(b) For elevators with manual doors or with doors
that do not automatically close, they shall be provided
with a signal system to alert an operator to close the
doors.

3.26.9.31 The car shall then shut down. The means
shall require manual reset before returning the car to
service. For elevators with power-operated doors, the
in-car door open button(s) shall remain operative, but
the doors shall not be able to be power-opened from
the landing.

3.26.10 Auxiliary Power lowering Operation

Where the auxiliary power supply is provided solely
for the purpose of lowering the car, in the case of main
power supply failure, the auxiliary lowering operation
shall confor~ to 3.26.10.1 through 3.26.10.3.

3.26.10.1 Auxiliary lowering shall be permitted to
be initiated, provided that all operating and control
devices, including door open and close buttons, function
as with normal power supply, except that the following
devices shall be permitted to be bypassed or made inop­
erative:

(a) landing and car floor registration devices (or call
buttons)

(b) devices enabling operation by designated atten­
dant (hospital service, attendant operation)

(c) devices initiating emergency recall operation to
the recall level, unless otherwise specified in 3.27

(d) "FIRE OPERATION" switch, unless otherwise
specified in 3.27

3.26.10.2 When the auxiliary lowering operation has
been initiated, the car shall descend directly to the lowest
landing, except that the operating system shall be per­
mitted to allow one or more intermediate stops, and
then, after a predetermined interval, the car shall pro­
ceed to the lowest landing, provided the auxiliary power
supply is of sufficient capacity to open and close doors
at each intermediate stop.

3.26.10.3 If the car and landing doors are power
operated, and if the auxiliary power supply is of ade­
quate capacity, the doors shall open when the car stops at
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the lowest landing and shall close after a predetermined
interval.

NOTE (3.26.10): For the main disconnect switch auxiliary contact,
see ANSI/NFPA 70 and CSA C22.1 requirements, where applicable
(see Part 9).

SECTION 3.27
EMERGENCY OPERATION AND SIGNALING DEVICES

Emergency operation and signaling devices shall con­
form to 2.27, except as modified by the following: The
requirements of 3.26.9 and 3.18.2.7 shall be modified
when Phase I Emergency Recall Operation and Phase
II Emergency In-Car Operation are in effect, as specified
in 3.27.1 through 3.27.4.

3.27.1 Phase I Emergency Recall Operation After
Device Aduation

If Phase I Emergency Recall Operation is activated
while the elevator is responding to any of the following
devices, the car shall return to the recall level:

(a) low oil protection (see 3.26.9)
(b) plunger follower guide protection, provided the

car is capable of being moved (see 3.18.2.7)
(c) auxiliary power lowering device (see 3.26.10)
If the elevator is incapable of returning to the recall

level, the car shall descend to an available floor. Upon
arrival, automatic power-operated doors shall open, and
then reclose within 15 s. The door open button shall
remain operative.

3.21.2 Phase I Emergency Recall Operation Prior to
Device AdUlation

If any of the devices specified in 3.27.1(a), (b), or (c)
is activated, while Phase I Emergency Recall Operation
is in effect, but before the car reaches the recall level,
the car shall

(a) complete Phase I Emergency Recall Operation, if
the car is above the recall level; or

(b) descend to an available floor, if the car is below
the recall level.

Upon arrival, automatic power-operated doors shall
open, and then reclose within 15 s. The door open button
shall remain operative.

3.27.3 Device AdlUatooll1 at Recall level

If either of the devices specified in 3.27.1(a) or (c) is
activated while the car is stationary at the recall level
and Phase I Emergency Recall Operation is in effect, the
follOWing shall apply:

(a) automatic power-operated doors shall close
within 15 s

(b) the door open button shall remain operational
(c) the visual signal [see Fig. 2.27.3.1.6(h)] shall illumi­

nate intermittantly



ASME A17.1S-200S

3.27.4 Device Actuation With Phase II Emergency In~

Car Operation in Effect

If any of the devices specified in 3.27.1(a), (b), or (c)
activate while the elevator is on Phase II Emergency In­
Car Operation, a traveling car shall stop and all calls
shall be canceled. The visual signal [see Fig. 2.27.3.1.6(h)]
shall illuminate intermittently. The elevator shall accept
calls only to landings below its location and respond in
compliance with the requirements for Phase II Emer­
gency In-Car Operation.

SECTION 3.28
LAYOUT DATA

3.28.1 Information Required on Layout Drawing

Elevator layout drawings shall, in addition to other
data, indicate the following:

(a) required clearances and basic dimensions
(b) the bracket spacing (see 3.23)
(c) the estimated maximum vertical forces on the

guide rails on application of the safety, where provided
(see 3.23)

(d) in the case of freight elevators for Class B or Class
C loading (see 2.16.2.2), the horizontal forces on the
guide-rail faces during loading and unloading, and the
estimated maximum horizontal forces in a post-wise
direction on the guide-rail faces on the application of
the safety device, where provided (see 3.23)

(e) the size and weight per meter (foot) of any rail
reinforcement, where provided (see 3.23)
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3.27.4-SECTION 3.29

(f) the impact loads imposed on machinery and
sheave beams, supports, and floors or foundations
(see 2.9)

(g) the iInpact load on buffer supports due to buffer
engagement at the maximum permissible load and
operating speed in the down direction (see 8.2.3)

(h) the net vertical load from the elevator system,
which includes the total car weight and rated load;
plunger, cylinder, and oil; and any structural supports

(i) the outside diameter and wall thickness of the cyl­
inder, plunger, and piping, and the working pressure

(j) the total static and dynamic loads from the gover­
nor, ropes, and tension system

(k) rated speed and operating speed in the down
direction

(l) the minimum "grade" of pipe (ASTM or recog­
nized standard) required to fulfill the installation
requirements for pressure piping, or in lieu of a specific
"grade" of pipe, the minimum tensile strength of pipe
to be used for the installation (see 3.19)

(m) the horizontal forces on the building structure
stipulated by 2.11.11.8

(n) the length of the plunger and cylinder
(0) the clearance between the bottom of the plunger

and the bottom head of the cylinder as required by
3.18.3.3

SECTION 3.29
IDENTIFICATION

Identification of equipment and floors shall conform
to 2.29, as applicable.

•

•

•

•

•
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Part 8
General Requirements
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•

•

•

•

See A17.1-2004 and A17.1a-2005 for any additional
requirements that apply.

SECTION 8.1
SECURITY

8.1.2 Group 1: Restricted

Group 1 covers access or operation of equipment
restricted to elevator personnel. This key shall not be
part of a master key system.

NOTE: See the following:
(a) Requirement 2.2.4.4(e), pit access doors.
(b) Requirement 2.7.3.4.6(c), hoistway access doors.
(c) Requirement 2.7.5.1.4, equipment access panels.
(d) Requirement 2.7.6.3.2(b), motor controller cabinet door(s) or

panel(s).
(e) Requirement 2.7.6.4.3(b), access to the means to move the car

from outside the hoistway.
if) Requirement 2.7.6.4.3(d), access to removable means to move

the car from outside the hoistway.
(g) Requirement 2.7.6.5.2(b), inspection and test panel enclosure.
(h) Requirement 3.19.4.4, access to a manual lowering valve.
(i) Requirement 3.19.4.5, access to pressure gauge fittings.
(j) Requirement 2.11.1.2(h), emergency access doors. (Shall also

be made available to emergency personnel during an emergency.)
(k) Requirement 2.12.6.2.4, hoistway door unlocking device

operating means. (Shall also be made available to emergency per­
sonnel during an emergency.)

(l) Requirement 2.12.7.2.2, hoistway access switch.
(m) Requirement 2.12.7.3.3, hoistway access enabling switch.
(n) Requirement 2.26.1.4.3(b), in-car inspection operation trans-

fer switch.
(0) Requirement 2.26.2.21, in-car stop switch.
(p) Requirement 4.2.5.2, screw machine controllers located away

from hoistway, machine room, or machinery space.
(q) Requirement 4.2.5.5, screw machine access panels.
(i-) Requirement 5.1.10.1(b), inclined elevator hoistway access

switch.
(s) Requirement 5.1.11.1.2(d), inclined elevator uphill end emer­

gencyexit.
(t) Requirement 5.7.8.3, special-purpose personnel elevator

access to hoistways for emergency and inspection purposes.
(u) Requirement 7.1.12.4, power and hand dumbwaiters without

automatic transfer devices hoistway access switch.
(v) Requirement 7.9.2.15, electric material lifts with automatic

transfer devices car-mounted operating devices.

8.1.3 Group 2: Authorized Personnel

Group 2 covers access or operation of equipment by
authorized personnel.

NOTE: See the following:
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(a) Requirement 2.7.3.4.2, machine room and control room
access doors.

(b) Requirements 2.7.3.4.3 and 2.7.3.4.4, machinery spaces and
control spaces as specified.

(c) Requirement 2.11.1.4, access openings for cleaning of car and
hoistway enclosures.

(d) Requirement 2.14.2.6(b), access openings for cleaning of car
and hoistway enclosure.

(e) Requirement 2.14.7.2.1(b), car light control switch.
if) Requirement 3.19.4.1, access to manually operated shutoff

valve.
(g) Requirement 5.6.1.25.2(b), rooftop elevator keyed operation

switch.
(h) Requirement 6.1.6.2.1(d), escalator starting switch.
(i) Requirement 6.1.7.3.3, escalator side access door to interior.
(j) Requirement 6.2.6.2.1(d), moving walk starting switch.
(k) Requirement 6.2.7.3.3, moving walk side access door to

interior.

SECTION 8.6
MAINTENANCE, REPAIR, AND REPLACEMENT

8.6.1.6.3 Controllers, Wiring, and Wiring Diagrams
(a) Up-to-date wiring diagrams detailing circuits of

all electrical protective devices (see 2.26.2) and critical
operating circuits (see 2.26.3) shall be available in the
machinery space, machine room, control space, or con­
trol room as appropriate to the installation.

(b) The interiors of controllers and their components
shall be cleaned when necessary to minimize the accu­
mulation of foreign matter that can interfere with the
operation of the equipment.

(c) Temporary wiring and insulators or blocks in the
armatures or poles of magnetically operated switches,
contactors, or relays on equipment in service are pro­
hibited.

(d) When jumpers are used during maintenance,
repairs, or testing, all jumpers shall be removed and the
equipment tested prior to returning it to service. Jumpers
shall not be stored in machine rooms, hoistways,
machinery spaces, control spaces, escalator / moving
walk wellways, or pits (see also 8.6.1.6.1).

(e) Control and operating circuits and devices shall
be maintained in compliance with applicable Code
requirements (see 8.6.1.1.2).

8.6.1.6.5 Fire Extinguishers. In jurisdictions not
enforcing the NBCC, Class"ABC" fire extinguishers
shall be provided in elevator machine rooms, control
rooms, and control spaces outside the hoistway intended
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for full bodily entry, and walk-in machinery and control
rooms for escalators and moving walks; and they shall
be located convenient to the access door.

8.6.4 Maintenance of Electric Elevators

8.6.4.8 Machinery Spaces, Machine Rooms, Control
Spaces, and Control Rooms

8.6.4.8.1 Floors and machinery and control spaces
shall be kept free of water, dirt, rubbish, oil, and grease.

8.6.4.8.2 Articles or materials not necessary for
the maintenance or operation of the elevator shall not
be stored in machinery spaces, machine rooms, control
spaces, and control rooms.

8.6.4.8.3 Flammable liquids having a flashpoint
of less than 44°C (110°F) shall not be kept in such rooms
or spaces.

8.6.4.8.4 Access doors shall be kept closed and
locked.
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8.6.1.6.5-8.6.11.8

8.6.8.4.5 Machinery spaces and control spaces
located in the hoistway shall not be used for storage
purposes (see also 8.6.4.7.1).

8.6.11 Special Provisions

8.6.11.6 Operating Instructions for Means Specified
in 2.7.5.1.1 or 2.7.5.2.1. A written procedure for
operating the means shall be provided and kept on the
premises where the elevator is located (see 2.7.5.1.2 or
2.7.5.2.1).

8.6.11.7 Egress and Reentry Procedure From Working
Areas in 2.7.5.1.3 or 2.7.5.2.3. A written procedure to
outline the method for egress and reentry shall be pro­
vided and kept on the premises where the elevator is
located (see 2.7.5.1.3 or 2.7.5.2.3).

8.6.11.8 Operating Instructions for Retractable Plat­
forms. A written procedure to outline the method for
the use of retractable platforms shall be provided and
kept on the premises where the elevator is located (see
2.7.5.3.1).

•

•

•
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NONMANDATORY APPENDIX Q
EXPLANATORY FIGURES FOR THE DEFINITIONS OF ELEVATOR

MACHINERY SPACE, MACHINE ROOM, (ONTROL SPACE,
CONTROL ROOM, REMOTE MACHINE ROOM, OR REMOTE

CONTROL ROOM

Table Q-1

Equipment Used Directly in
Location Connection With the Elevator, Equipment

Dumbwaiter, or Material Lift Contained Within

Mechanical
Other Than

Electric
Driving Electric Driving

Inside or Attached Entry into Machine Electrical Machine
Outside to or the Space, or Other Than or

the Within the Full or Hydraulic Motor Hydraulic Motor
Hoistway Hoistway Partial Machine Controller Machine Controller

Machinery Space
[Note (1)] Permitted Permitted

Either Either Either

Control Sapce Not permitted Required

Machine Room
Attached Required Permitted

[Note (1)]
to but not

within

Control Room
Full bodily

Not permitted Required
entry Permitted Permitted

required

Machine Room,
Outside

the Required Permitted
Remote

hoistway

Control Room, No
Remote Not permitted Required

Machinery Sapce,
Remote Either Permitted Permitted

Control Space,
Either Not permitted Required

Remote

NOTE:
(1) A machinery space outside the hoistway containing an electric driving machine and a motor controller or a hydraulic

machine and a motor controller is a machine room.
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~Access

Fig. Q-l
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Landing doors

Fig. Q-3

Hoistway

Machinery
Space

J) •
Hoistway
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Space
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Machine

Motor
controller

Access

Machine

Landing doors Control Room,
Remote

Motor
controller
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•
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Machine
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NONMANDATORY APPENDIX Q

•

•

Fig. Q-5
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•
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NONMANDATORY APPENDIX R
INSPECTION OPERATION AND HOISTWAY ACCESS SWITCH

OPERATION HIERARCHY

See Table R-l on the following page.
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Table R-1 Inspection Operation and Hoistway Access Switch Operation Hierarchy

BYPASS Operation,
2.26.1.5

Machinery Control

Operation Modes Top-of-Car, In-Car,
Hoistway Machine Control Space Space

Landing, Pit,
Working

Operation Modes
Activated 2.26.1.4.2 2.26.1.4.3

Access, Room, Room, Outside Outside
2.26.1.4.4 2.26.1.4.4

Platform, Top-at-Car In-Car
Activated

2.12.7.3 2.26.1.4.4 2.26.1.4.4 Hoistway, Hoistway, 2.26.1.4.4
2.26.1.4.4 2.26.1.4.4

Top-of-Car Top-of-Car Top-at-Car Top-at-Car Top-at-Car Top-at-Car Top-at-Car Top-at-Car Top-at-Car
No No

Top-at-Car Top-at-Car Top-of-Car
Operation Operation

In-Car Top-at-Car In-Car In-Car In-Car In-Car In-Car In-Car In-Car
No No

Top-at-Car In-Car In-Car
Operation Operation

Hoistway
Top-at-Car In-Car

Hoistway Hoistway Hoistway Hoistway Hoistway Hoistway No No
Top-at-Car In-Car

Hoistway
Access Access Access Access Access Access Access Operation Operation Access

Machine
Top-at-Car In-Car

Hoistway Machine No No No No No No
Top-at-Car In-Car

Machine
Room Access Room Operation Operation Operation Operation Operation Operation Room

Control
Top-at-Car In-Car

Hoistway No Control No No No No No
Top-at-Car In-Car

Control
Room Access Operation Room Operation Operation Operation Operation Operation Room

Machinery Space
Top-at-Car In-Car

Hoistway No No Machinery No No No No
Top-at-Car In-Car

Machinery Space
Outside Hoistway Access Operation Operation Space Operation Operation Operation Operation Outside Hoistway

Control Space
Top-at-Car In-Car

Hoistway No No No Control No No No
Top-at-Car In-Car

Control Space
Outside Hoistway Access Operation Operation Operation Space Operation Operation Operation Outside Hoistway

Landing Top-at-Car In-Car
Hoistway No No No No

Landing
No No

Top-at-Car In-Car Landing
Access Operation Operation Operation Operation Operation Operation

Pit
No No No No No No No No

Pit
No No No

Pit
Operation Operation Operation Operation Operation Operation Operation Operation Operation Operation Operation

Working Platform
No No No No No No No No No Working No No

Working Platform
Operation Operation Operation Operation Operation Operation Operation Operation Operation Platform Operation Operation
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